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TRICH XUAT DANH MUC KHIA CANH SU
DUNG BERT VOl HAM MAT MAT CAN
BANG

Nguyén Thi Thanh Thay, Nguyén Ngoc Diép
Hoc vién Coéng nghé Bwu chinh Vién thong

Tém tit: Trich xuit danh muc khia canh (aspect
category extraction) 1a nhiém vu dau tién trong bai toan
khai thac quan diém dua trén khia canh (aspect-based
opinion mining). Pay 1la m§t nhiém vu kho khan vi nguoi
dung thuong sir dung céac tir khoa khac nhau dé dién ta vé
cung mot khia canh hodc nhiéu khi chi ding céac tir ngu ¥
dé cap dén khia canh. Cac phuong phap hoc may c6 giam
st noi chung dugc danh gia 1a ¢6 d6 chinh xac cao, tuy
nhién thuong ton kém nhiéu cong sirc trong viéc gan nhin
dit liéu huén luyén, dac biét 1a cho cac mién linh vuc méi.
Hon nita, cic phuong phap nay thudng yéu cau phai c¢6
kién thirc chuyén gia giup trich chon ra dugc cac dic trung
thi cong hitu ich ddi véi mién linh vuc nghién ciru. Bai
bao nay trinh bay dé xuit mot phuong phéap cai tién sir
dung mo hinh hoc sau dua trén BERT dé giai quyét va
nang cao hiéu ning cho nhiém vy trich xu4t danh muc khia
canh. M6 hinh d& xuat ty hoc cac dic trung tir chudi dir
liéu van ban dau vao va biéu dién hiéu qua nho BERT.
Ngoai ra, dé khic phuc vin d& mit can bang dit lidu giira
c4c nhan 16p, chung t6i d& xuét st dung c4c ham mét mat
can bang (balanced loss functions). Két qua thuc nghiém
cho théy mé hinh dé xuét c6 hiéu nang vuot trgi hon, véi
trung binh d6 do F1 cao nhit dat 77%.

Tir khoa: trich xuit danh muc khia canh, hoc may,
hoc sau, BERT, ham mat mat can bang.

I. GIOITHIEU

Trong nhitng nam gan déy, khai thac quan diém dya trén
khia canh (aspect-based opinion mining) 1a mét chu dé
nhan duoc rat nhidu quan tam tir cong dong nghién ciu xir
Iy ngbn ngit tu nhién (natural language processing) va khai
phé dit liéu (data mining). Khdng giéng nhu phan loai cam
xuc (sentiment classification), trong d6 xac dinh cam xuc
chung cho mét van ban c6 thé hién quan diém/y kién, khai
thac quan diém dua trén khia canh nham xac dinh cam xuc
cho timng khia canh cua san pham/dich vy dugc dién ta trong
van ban. Cu thé, khai thic quan diém dua trén khia canh
bao gdbm hai nhiém vu chinh 1a: 1) Trich xuét danh muc
khia canh, trong d6 xac dinh cé&c loai danh muc khia canh
(céc cap thuc thé va thugc tinh) c6 dién ta y kién/quan diém
trong van ban; va 2) Phéan loai phan cuc cam xuc, trong dé
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gan mét nhan phan cuc (tich cuc, tiu cuc hoac trung tinh)
cho mdi loai khia canh d3 duoc xac dinh. Vi du, cho mot
c4u vin ban dau vao 1a: “Toi thdy do an & day khd ngon,
nhung lai hoi xa khu trung tam”, thi dau ra caa mot hé
thong khai thac quan diém dua trén khia canh s& la: 1) C6
hai loai danh muc khia canh ngudi diing nhic dén: d6 an va
vi tri caa nha hang. 2) Hai nh@n phan loai phan cuc cam
xiic trong tng véi tirng danh muc khia canh: tich cuc (hai
long) vai “dd an”, va tidu cuc (khong hai long) voi “vi tri”
cua nha hang.

Thuc té hién nay, ngudn dit liéu web dugc phat trién vo
cuing phong phii va da dang, trong d6 ngay cang c6 nhiéu
hon nhiing binh luan/dénh gia ciia nguoi ding vé céc san
pham/dich vu ma ho da tirng mua/sir dung véi mirc d6 chi
tiét dén timg khia canh/dic trung cua san pham/dich vu.
Viéc phan tich quan diém cua nguoi ding d6i véi cac san
pham/dich vu theo khia canh/dic trung déng vai trd quan
trong ca véi ngudi dung 1a khach hang, ngudi ban hang va
nha san xuat. Két qua phan tich s& gidp khach hang lra chon
duoc san pham/dich vu tdt; gitp nguoi ban hang va nha san
Xuit nim dugc thi hiéu cia khach hang, xu huéng thi
truong; ciing tir 6, giup nha san xuat dinh hudng thiét ké,
phét trién cac dong san phiam/dich vu tiép theo.

C6 thé nhan thay, nhiém vy trich xuit danh muc khia
canh dong rat vai trd quan trong trong khai thac quan diém
dua trén khia canh, bai hai ly do sau. (1) Khi trich xuat dugc
chinh xé4c khia canh nguoi ding mudn noéi dén trong vin
ban, thi méi c6 thé biét dwoc y kién/quan diém cua ho vé
thugc tinh cu thé nado cuaa san pham/dich vu dugc dé cap
dén, thay vi chi biét duoc y kién/quan diém vé san
pham/dich vu néi chung. Va (2) d6 chinh xéac ciia phan loai
cam xuc phu thugc vao do chinh xéac cua viéc trich xuat
danh muc khia canh trong khai thac quan diém dya trén
khia canh.

Trong mét nghién ctru trude cua nhdm [4], chang t6i da
giai quyét nhiém vu trich xuat danh muc khia canh st dung
cac phwong phap hoc may cé giam sét truyén théng, véi dé
Xuét sir dung thém tai nguy@n sin cd tir cac ngdn ngir giau
tai nguyén (nhu tiéng Anh) cho cac ngdn nglr nghéo tai
nguyén (nhu tiéng Viét). Mot yéu cau quan trong khi st
dung céc phuong phap hoc may truyén thong la can phai co
kién thirc chuyén gia giup trich chon ra dugc cac dic trung
thu cong hitu ich d6i véi mién linh vuc dang nghién cuau.
Nghién ctu ¢ day khac nghién ctu trude, d6 1a chiung t6i
sir dung mé hinh hoc sau dua trén BERT dé giai quyét va
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cai tién hiéu nang cho nhiém vu trich xuit danh muyc khia
canh. M6 hinh d& xuét co kha nang tu hoc cac dac trung tir
chudi dir liéu vin ban dau vao va biéu dién hiéu qua nho
BERT. Ngoai ra, d¢ khic phuc vin dé mit can bang dit liéu
giita cac nhan 16p, chung t6i dé xuét str dung cac ham mat
mét can bang. Két qua thuc nghiém cho thidy mé hinh hoc
sdu dé xuat sir dung BERT va cac ham mat mét can bang
€6 hiéu nang vuot troi so véi mo hinh hoc may truéc [4].

Péng gop cua nghién ciru ndy gom hai phan. Thir nhat,
chung t6i d& xuit mo hinh hoc siu hiéu quéa dwa trén kién
trdc BERT va cac ham mat mat can bang, v6i kha ning
hoc dic trung t6t cho chudi dir liéu van ban dau vao va
hoat dong tdt trén tap dir liéu mét can béng vé danh muc
khia canh. Thir hai, ching t6i trinh bay tinh hiéu qua cua
phuong phép dé xuat bang viéc thuc hién mot chudi cac
thuc nghiém trén mot tap dit lieu két hop tir tap dit lidu ty
gan nhan cho ngdn ngir tiéng Viét clng véi tap dir ligu
dugc gan nhén sin tir ngdn ngit tiéng Anh. Két qua cho
thdy phwong phap dé xuit méi cling véi viéc sir dung céc
bién thé cua ham mit mét can bang dat trung binh d6 do
F1 cao nhét 12 77%, ting 5% so véi nghién ciru trude [4].

Phan con lai cua bai bao duoc td chirc nhu sau. Phén II
md ta cac nghién ctru lién quan. Phan III trinh bay d& xudt
phuong phép thuc hién trich xuat danh muc khia canh.
Thong tin vé bd dir liéu va cac két qua thyc nghiém duoc
trinh bay trong phan Phan IV va Phan V. Cudi cing, Phan
VI 1a két luan bai bao va dinh huéng nghién ciru.

ll. CAC NGHIEN ClPU LIEN QUAN

Phan nay trinh bay cac nghién ctu lién quan dén cac
phwong phép trich xuit danh muc khia canh va céc nghién
ctu lién quan vé khai thac quan diém dua trén khia canh
trong tiéng Viét.

A. Trich xudt danh muc khia canh

Cac nghién ctu vé trich xuat danh muc khia canh c6 thé
duoc chia thanh hai loai chinh: cac phuong phap dua trén
phén cum va cac phuong phéap dua trén phan loai.

Cac phuong phap dya trén phan cum thuong dugc su
dung trong cac trudng hop khong thé xac dinh dugc chinh
xac danh sach cac loai khia canh va/hoic khéng c6 dir liéu
dugc cha thich thdng tin vé cac loai danh muc khia canh.
Vi dy, trong nghién ctu [1], tAc gia He va cong su thuc
hién trich xuét tit ca cac thuat ngir chi khia canh tir mot
kho van ban céac bai danh gia/binh luan, (vi du: “thit bo”,
“thit lon™,...). Sau do, cac cum tir c6 ¥ nghia tuong tw nhau
s& dugc nhém chung vao thanh mét loai danh muc khia
canh, (vi du: nhom “nam”, “thit bd”, “thit lon”, va “ca chua”
thanh maot loai danh muc khia canh 1a d6 an). Cac phuong
phép theo cach tiép can nay thuong st dung cac thuat toén
hoc khdng gidm sat hoac ban giam sat véi ky thuat
bootstrapping [1], [2], [3]. Cac phuong phap khac dugc st
dung phé bién cho trich xuét cum tir khia canh 1a phuong
phép dya trén luat va md hinh cha dé. Trong khi phuong
phép dya trén luat s dung tinh phu thudc vé ¢l phép hoic
cac mdi quan hé tir (vi du, méi quan hé giita tir thé hién y
kién va tir khia canh) dé trich xuat c4c thuat ngi khia canh
[5], thi phuong phap mé hinh chu dé coi cac loai danh muc
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khia canh nhu 1a cac chu d&, dwoc phan phdi qua céc tir
(khia canh) trong kho van ban [6], [7], [8].

Cac phuong phap dua trén phan loai thuong dugc duoc
st dung trong céac truong hop biét dugc chinh xac danh
sach cac loai khia canh va c6 di liéu da duoc chi thich.
Cac phuong phap nay xac dinh céc loai khia canh cua cac
bai danh gia ma khong can trich xuét cac thuat ngir khia
canh. Phuong phap thyc hién mé hinh hoa nhiém vu trich
xuat nhu 13 mot bai toan phan loai da nhin (multi-label
classification) hozc nhiéu bai toan phan loai nhi phan trong
d6 mdi nhan twong ng véi mot loai khia canh [9], [10],
[11].

Nghién ctru caa ching toi ¢ day thudc cach tiép can dua
trén phan loai, trong d6 chung t6i str dung céac k¥ thuat hoc
sau dya theo kién trdc BERT va phan loai da nhin cing
V6i viéc sir dung cac ham mat mat can bang dé trich xuat
danh muc khia canh. M& hinh phén loai da nhan s& xac
dinh xem vin ban dau vao dé cap dén cac loai danh muc
khia canh nao.

B. Khai thic quan diém dya trén khia canh tiéng Viét

Phan 16n cac nghién ciru trude ddy vé phan tich cam xuc
va khai pha quan diém cho tiéng Viét déu tap trung vao
phan loai cam xdc. Tac gia Duyén va cong su [12] mé ta
mot chudi cac thuc nghiém vé phan loai cam xc dua trén
huén luyén cho tiéng Viét, tap trung vao mot s6 phuong
phép trich xuat dic trung va cac thuat todn hoc c6 giam sat,
nhu Naive Bayes, mo hinh Entropy cuc dai va may véc-to
hd tro. Tac gia Ha va cong su [13] md ta mot phwong phap
st dung cac dac trung bag-of-bigram trong lifelong
learning framework cho phéan loai cam xuc chéo linh vuc
(cross-domain) cho tiéng Viét. Tac gia Bach va Phuong
[14] trinh bay mét phuong phap hoc ¢ gidm st yéu phan
loai cam xdc cho ngdn ngir nghéo tai nguyén. Phuong phap
nay khai thac thong tin xép hang tong thé caa bai danh gia
nhu 13 thong tin bé sung dé huan luyén bo phan loai cam
xuc ban gidm sat va dugc chitng minh 1a c6 hiéu qua trén
hai bo dir liéu tiéng Nhat va tiéng Viét. Cac tac gia Kiéu va
Pham [15] gici thiéu mot hé théng dua trén luat cho phan
loai cam x(c tiéng Viét bang cach sir dung Gate framework.
Téc gia Phi va cong su [16] d& xuat mo hinh valence-
totaling cho phan loai cam xdc tiéng Viét. Phuong phép cua
ho dat duoc do chinh xac la 63,9% trén mot kho van ban
tiéng Viét gom 15.000 tai liéu co y kién tich cyuc va 15.000
tai liéu c6 y kién tiéu cuc.

C6 mat sé it cac nghién ctu vé khai pha quan diém dua
trén khia canh cho tiéng Viét. Tac gia Lé va cong su [17]
trinh bay mot phuong phép hoc ban giadm sat cho trich xut
va phan loai cac thuat ngir khia canh trong van ban tiéng
Viét. Dau tién, phuong phap trich xuat tt ca cc tir da duoc
tach tir (C&c tir ghép c6 y nghia) tir mdt kho céc bai danh gia
va chon cAc tir c6 tan s6 xuat hién nhiéu nhét, tiép theo
ching s& dugc gan nhén tha céng va duge dung nhu 1a “hat
giéng” cua thuat toan. Sau do, cay quyét dinh s& dugc xay
dung dé phan loai cac thuat ngit khia canh. Téc gia Vi va
cong su [18] mo ta mot nghién ciru vé khai pha quan diém
dua trén khia canh trén céc bai d4nh gia san phiam bang
tiéng Viét. Céc tir thé hién khia canh (1 rang hozc tiém an)
va céc tir thé hién y kién/quan diém duoc trich xuét bang
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céc luat theo cl phép tiéng Viét. Gan day, mot s6 nghién
ctru da dugc trinh bay bang thuat toan hoc c6 giam sét [19,
20] trong mot nhiém vu chung vé phén tich cam xdc dya
trén khia canh tiéng Viét tai hoi thao quéc té 1an thir nam
vé Xir ly ngdn ngir va tiéng Viét (VLSP 2018) [19].

Nghién cau caa ching toi khac vai nhitng nghién ctu
khéc & chd ching toi d& xuat mot phuong phap mai dua
trén hoc sdu va sir dung cac ham mat mat can bang dé giai
quyét nhiém vu. Hon nira, chung téi x4c dinh céc loai danh
muc khia canh trong mét cau thay vi toan b bai danh gia.
Chung t6i tin rang nhiém vu & cap do cau la thyc té hon va
c6 thé &p dung trong céc ing dung thé gisi thyc.

. PHUONG PHAP DE XUAT

Phan nay trinh bay dé xuat phuong phap trich xuét danh
muc khia canh sir dung md hinh hoc sau dua trén kién trdc
BERT. Déi v6i mdi cau c6 dién ta quan diém, nhiém vu 1a
can xac dinh xem ciu d6 néi dén loai danh muc khia canh
nao. Cum tir chi dén loai danh muc khia canh c6 thé dugc
n6i tudng minh trong ciu hodc c6 thé chi & dang ngdm dinh.

Gia str c6 mot tap van ban thé D. Cho s 1a mot cau trong
tap van ban D. Thyc hién phan doan cau s thanh chudi cé
m tir (token) sir dung nhung tir, cu thé Ia byte pair encoding
(gdm ca 2 token dic biét dé danh dau vi tri bat ddu [CLS]
va két thic [SEP] cau). Gia str cd tip K danh muc khia canh.
M®i khia canh dugc thé hién twong ing bang 1 one-hot véc-
to do dai K. Dau ra cia md hinh 1a mot véc-to do dai K c6
gi tri thugc {0, 1}. Do mdi cau c6 thé chira mot hodc nhiéu
danh muc khia canh nén sb lwong cac phan tir 6 gié tri
bang 1 trong véc-to dau ra c6 thé 1a 1 hoac nhiéu hon 1. Vi
du: Cho mot cau dau vao s 1a “Toi thdy do dan ¢ ddy kha
ngon, nhung lai hoi xa khu trung tam”, thi véc-to dau ra
tuong rng cua cau 14 {0, 0,0,1,0,0,0,0, 0,0, 0, 1} (véi
gia thiét 1a c6 12 danh muc khia canh néi vé nha hang).
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So db tdng quan vé& mé hinh dé xuét dugc trinh bay trong
Hinh 1. M hinh c6 2 thanh phan 1a BERT va mo dun phan
I6p. Chudi van ban dau vao dwoc chuyén thanh chudi m
token str dung 16p embeddings c6 san trong mé hinh pre-
trained BERT. Dau ra caa BERT la chudi embeddings do
dai d (d 1a sb unit 4n c6 trong md hinh BERT), la véc-to
trang thai 4n tai 16p cudi cung trong BERT. Tiép sau 1a 1
I6p dropout dé lam giam van dé qua khop dit ligu, va 1 16p
két ndi day du (Fully Connected Layer) ¢6 s unit dau ra la
K (dd 16n cua danh muc khia canh) véi ham kich hoat la
sigmoid.

A. BERT

BERT (Bidirectional Encoder Representations from
Transformers) la mot ky thuat hoc may dua trén cac
Transformers, dwoc phét trién vao nam 2018 [22]. BERT la
mot md hinh hoc san (pre-trained model), hoc duoc cac
véc-to dai dién theo ngit canh 2 chiéu cua tir, nghia la
BERT tao ra c4c biéu dién tir theo ngir canh dua trén cac tir
trude va sau do trong cau dé dan dén mot mé hinh ngén
ngir voi nglt nghia phong pha hon so véi cac phuong phap
biéu dién khac trude day (Word2vec, FasText, hay Glove).
Ngay sau khi cong bd, BERT duoc coi 1a budce dot pha
trong cdng nghé xir ly ngdn ngix tu nhién.

Kién trdc caa md hinh BERT la dang kién trac da tang,
bao gdm nhiéu Iop (blocks) Bidirectional Transformer
encoder. BERT c6 2 phién ban kién tric Ia BERT-base c6
12 16p transformer va BERT-large c6 24 I6p transformer.
Gia st goi L 1a s6 16p transformer dugc sir dung, H 1a s6
céc 16p an, A la s head & 16p attention, thi kich thuéc cua
2 mb hinh twong ng véi 2 phién ban kién tric 1a:

e BERT-base: L=12, H=768, A=12, Total
Parameters=110M
e BERT-large: L=24, H=1024, A=16, Total

Parameters=340M

PhoBERT [23] 1a mét md hinh ngén ngit dugc huin
luyén sin riéng cho tiéng Viét, voi khoang 20G dir liéu
huan luyén tir Wikipedia va kho cac trang tin tac tiéng Viét.
Kién tr(c caa md hinh PhoBERT tuong tu véi md hinh
BERT, 1a bo ma héa transformer hai chiéu L tang (L-layer
bidirectional Transformer encoder) [24]. Trong nghién ctu
nay, ching toi sir dung PhoBERT dé m4 hda cac thong tin
ngit canh cho bai toén trich xuat danh muc khia canh. Cac
véc-to 4n cuia ting cudi tir PhoBERT dugc sir dung 1am biéu
din chung caa mdi tir (token) trong cau dau vao s.

B. Biéu dién dau vao

Dau vao van ban cho md hinh BERT [22] la mét cau
hoac mot chudi van ban cac token. Nhu vay, mdi cau (hoic
chudi vin ban) s& bao gdbm 1 tap cac token, mdi token s&
dai dién cho 1 tir. C6 hai token dac biét duoc thém vao tap
céc token: token phan loai [CLS], dugc thém vao dau cau
(hozc chudi), va token phan tach [SEP], dé danh d4u phan
két thic cau (hoac chudi). Tap céc token nay sau d6 duoc
xu ly thdng qua ba 16p nhing khac nhau c6 cung kich
thuéc, cudi clng dugc tong hop lai voi nhau va chuyén
dén 16p ma hoa, bao gdbm I6p nhing tir (token embeddings),
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I6p nhung phan doan (segmentation embeddings) va 16p
nhing vi tri (position embeddings). Vi tri ¢ day l1a vi tri
tuwong (rng cua cac token trong ciu (hoic chudi vin ban).

C. Mat can bang lép va cac ham mdt mat can bang

Trong cac bai toan phan loai, mat can bang dit liéu giira
céc nhan 16p 1a mot trong nhitng nguyén nhan dan dén giam
hiéu qua viéc phan loai, dic biét véi cac bai toan phan loai
da nhan. C6 hai phuong phap dé giai quyét sy mét can bang
nay, mot 1a lay lai mau (hoc c6 thé b sung thém cac mau
c6 s6 lwong con thap), hai 1a dat lai trong s6 cho tap dix liéu
huan luyén. Tuy nhién, trong bai toan da nhan, cac phuong
phap nay ciing khéng thyc sy hiéu qua. Vi dy, trong truong
hop ngoai su mat can bang I6p con c6 su phu thudc gitra
cac nhan, néu lay thém di liéu bd sung s& dan dén hién
tuong qué nhiéu di liéu vai cac nhan phd bién.

Trong nghién ctu vé bai toan nhan dang doi twong anh
[25], mot phuong phap dé glal quyét van d& mat can bang
dir liéu 12 str dung cac ham mat mat can bang, trong d6 co
ham méit mat tiéu diém (focal loss) da dugc st dung va khic
phuc duoc van dé mét can bang giita cac nhém foreground
va background cua cac ddi twong anh. Cach thuc hién la
xéc dinh lai ham 13i entropy chéo tiéu chuin dé giam trong
s6 16i dugc gén cho cac mau da duoc phén loai tét (dé dy
doan). Trong nghién ctu nay, chdng téi 4p dung cac ham
focal loss khi phén loai van ban da nhan va thir nghiém véi
mét s6 bién thé cua nd. Két qua cho thdy ham focal loss
duoc can bang vé phan phéi gidp giai quyét duoc ca van dé
mét can bang I6p va lién két (phu thudc) nhan, hoat dong
t6t hon cac ham mét can bang thuong dugc sir dung.

Phan nay gioi thiéu tom tit v& mot sé ham mat mat
thuong duoc st dung trong bai toan phéan loai van ban da
nhan.

Binary Cross Entropy. Him mit mét entropy chéo nhi
phéan (Binary Cross Entropy - BCE) thuong duogc sir dung
trong phan loai van ban da nhan trong xtr 1y ngdén ngir tu
nhién [26]. Gia sir c6 tap di liéu gdm N mau huin luyén
{5yY, 02y, ..., Ny}, mdi mau cé twong tmg mot
véc-to da nhan thuc y*=[y¥,...,yc<]€{0,1}¢ (véi C la sb
lwong céc 16p) va mot véc-to da nhin dy doan (1a nhin dau
ra ctia bo phan 16p) 2=[z:¥,...,z¢"]€R. Ham mat mat BCE
dugc xac dinh bang cong thic sau:

—log(p¥) néuyk =1
L 1
BeE ™ { log(1—pF) nguwoc lai W)
Ham sigmoid duoc sir dung dé tinh p¥, véi p=a(z¥).

Focal loss. Focal loss (FL) 1a ham mét mat dugc giGi
thiéu trong nghién ctru [25], va vé sau di duoc ap dung
hiéu qua trong cc bai toan c6 sy mat can bang dit liéu 16n
giita cac 16p (vi du s6 lugng cac nhan 4m 16n hon rat nhidu
céc nhan duong). Focal loss duoc tinh toan bang cach nhan
mot hé sb diéu bién v6i ham méat mat BCE. H¢ s6 diéu bién
¢6 tac dung rat 1on trong viéc diéu chinh anh huong ciia
nhin 1én dong thoi ham mat mat va gradient descent. Do
do6, viéc su dung focal loss s€ lam giam muc d9 tap trung
trong truong hop dé du doan (c6 nghia la dit liéu da dugc
hoc t6t rdi) va s& taing mirc do tap trung vao truong hop
khé du doan (nghia 14 dit liéu kho hoc hon). Déi véi bai
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toan phan loai da nhan, ham focal loss dugc xac dinh nhu

sau.
Lo {— (1~ pf)"log(pf)
- briog(1 - pf)

Class-balanced focal loss. Trong nghién ctru [27], ham
focal loss can bang theo 16p (Class-balanced focal loss -
CB) duogc xay dung bang cach udc tinh s6 lwong mau hiéu
qua. Y tudng ¢ day la tiép tuc can bang lai trong s6 trong
ham FL dé giup giam thong tin du thira ctia cac lop nhiéu
mau. Déi v6i cac bai toan phan loai da nhan, moi nhan cé
tan suat tong thé nj c6 hé sb can bang riéng:

néuyk =1

O]

ngwoc lai

1-B
Tes = 1 pm ©))

trong do, p € [0, 1) kiém soat toc d¢ tang hidu qua. Ham
mét mat s& duoc tinh nhu sau:

Lo {— rep(1 = pif)"log(py)
“ —1cp(pi)"log(1 — p! )

néuyk =1

nguoc lai

(4)

Distribution-balanced loss. Trong nghién ctru [28],
ham mat mat cin bang phan phéi (Distribution-balanced
loss - DB) duogc dé xuit nham lam giam thong tin du thira
trong trudong hop dong xuét hién nhan (rt quan trong trong
kich ban nhiéu nhén), sau d6 xac dinh o trong sb thép hon
cho cac truong hop nhin am dé dy doan. Haim DB dugc
xéc dinh bang cach tich hop trong sé can bang lai va diéu
hoa dung sai tiéu cuc (negative tolerant regularization -
NTR), nhu sau:

—fps(1—qf)og(qf)  néuyf=1
Lpp = o1 ]
—Top7 (a)"og(1 - qf) ngwoc lai
®)
trong d6, gi*=c(z*-vi) v6i cac mau duong, va q¥=c(A(zi*-

Vi) voi cac mau 4m. A 14 hé s6 ty 18 va vi 1a do 1éch 16p cu
thé duoc dua ra dé giam ngudng cho phan cudi cua cac 16p
tranh bi triét ti€u qua mc.
D. Hudn luyén md hinh

M6 hinh dwoc huén luyén lay dit liéu cau diu vao tir tap
dit liéu huan luyén. Danh muc khia canh tuong tng véi cau
dau vao duoc chuyén thanh véc-to nhi phan c6 do dai K
bang véi s6 lugng danh muc khia canh, véi mdi phan tur
thuoc {0, 1}. Vai bai toan phéan I6p da nhan, dau ra 1a véc-
to nhi phan, ham mat mat dugc st dung cho thur nghiém
dau tién (baseline) 1a ham mat mat entropy chéo nhi phan
(Binary Cross Entropy). Ham t6i wu sir dung khi huan luyén
md hinh la Adam.

Dé khic phuc van dé mat can bang giira cac I6p, ching
t0i sir dung cac ham mat mét can bang phan phéi dya trén
cac bién thé cua ham focal loss. Cach thuc 1a dinh hinh lai
ham 15i entropy chéo tiéu chuan dé lam giam trong sb 15
dugc gan cho cac mau dugc phan loai tét (d& du doén).

M6 hinh duoc tiy chinh trén tap di liéu kiém tra, véi cac

tham sb learning rate, batch size va dropout dugc tdi uu
trong khoang tuong tng: {1e-5, 2e-5, 3e-5, 4e-5, 5e-5}, {8,
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16, 32, 64}, {0.1, 0.2, 0.3, 0.4, 0.5}. Gi4 tri tét nhat cua cac
tham s6 dugc chon cho mé hinh téi wu twong Gng la:
learning rate = 2e-5, batch size = 32, dropout = 0.3.

IV. TAP DU LIEU

Phan nay giéi thiéu vé cac bo dit liéu duoc sir dung trong
thuc nghiém cua nghién ctu, bao gom tap dit liéu tiéng Viét
chling t6i ty xay dung trong nghién ciru truéc ciia nhom vé
trich xuét danh muc khia canh [4] va tap di liéu tiéng Anh
tir SemEval-2016 Task 5 [10]. Phan sau s& trinh bay tom tat
lai qua trinh xay dung ciing nhu cac thong ké cu thé vé tap
dir liéu.

1) Tép dix liéu tiéng Viét [4]: Tap dir lidu tiéng Viét duoc
thu thap tir Foody (https://www.foody.vn/). Dy la moét
trang web 16n va phd bién nhat Viét Nam, noi nguoi ding
¢6 thé tim kiém, d4nh gia/binh luan va dat hang, khong chi
riéng véi dd an uéng ma con cé ca dich vu du lich, lam dep
va cac dich vu khac. Chung toi thyc hién trich xuét cac bai
danh gia tir mot s6 nha hang ¢ Viét Nam (hau hét & Ha Noi
va thanh phd H6 Chi Minh). Sau d6 tién hanh mét s6 bude
tién xtr 1y trén dit liéu tho, bao gdm lam sach dit liéu, phat
hién ranh gi6i cau. Két qua thu duoc tap dir liéu bao gom
575 bai danh gia voi 3796 cau tiéng Viét.

C6 hai nguoi chu thich thyc hién gan nhan cac danh muc
khia canh cho timg ciu sau khi da dugc tién xir Iy. Néu hai
ngudi cha thich khong dong ¥ kién vé mot nhan duge gan,
thi s& c6 mot nguoi thir ba kiém tra va dua ra quyét dinh
cubi cung. Nhitng ngudi cha thich 1a sinh vién chuyén
nganh Cong ngh¢ thong tin cia Hoc vién Cong nghé buu
chinh vién thong (hai sinh vién dai hoc va mot sau dai hoc)
¢6 kién thirc nén tang co ban vé xir Iy ngdn ngit tw nhién
va hoc may. Hé sé Kappa ctia Cohen dugc sir dung dé do
mirc d6 twong ddng ¥ kién gitra cac chi thich:

Pr(a)—Pr (e)

K= 1-Pr (e)

(6)

trong d6 Pr(a) 1a do twong dong y kién giita hai ngudi chi
thich, va Pr(e) 1a x4c suit gia thiét co ¥ kién khac nhau.
Do mdi cau ¢ thé duge gan voi nhiéu nhin danh muc khia
canh, nén chung t6i tinh hé s6 Kappa cho timg loai danh
muc, va lay két qua tinh trung binh. Hé sé Kappa cia tap
dir liéu tiéng Viét chung t6i thyc hién gan nhan 1a 0,83, 1a
mot gia tri dugc coi la ¢6 do tuong déng y kién rét tot [21].

Tuong tu nhu SemEval-2016 Task 5 [10], chung toi
xem Xxét 12 loai khia canh dugc dai dién boi 12 bd (thuc
thé, thudc tinh). Hinh 2 trinh bay vi du vé mot bai danh gia
c6 chu thich gdm ba cau trong tap van ban dugc xay dung.
Cau dau tién binh luan vé chat lugng va gia cia dd an
(danh muc FOOD#QUALITY va FOOD#PRICES). Cau
thir hai binh luan vé thai d6 phuc vu cta nhan vién (danh
muc SERVICE#GENERAL). Cau cudi cing nhan xét vé
khong gian cia nha hang (danh  muc
AMBIENCE#GENERAL).
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<Review rid="bc8">

<Sentence id="bc8:0">
<Text>P4_an ngon nhung kha dit.
</Text>
<Categories> FOOD#QUALITY; FOOD#PRICES
</Categories>

</Sentence>

<Sentence 1d="bc8:1">
<Text>Nhéan vién lich su, phuc_vu nhanh.
</Text>
<Categories> SERVICE#GENERAL
</Categories>

</Sentence>

<Sentence 1d="bc8:2">
<Text> Tuy_nhién, khéng_gian & day hoi chat_chdi.
</Text>
<Categories> AMBIENCE#GENERAL
</Categories>

</Sentence>

</Review>

Hinh 2. Céc céu trong mét bai danh gia dwoc chi thich
trong tap di liéu tiéng Viét

2) Tap dit liéu tiéng Anh: Chung toi sir dung tap dir liéu
tiéng Anh (ca dir liéu huan luyén va dir liéu kiém tra) tir
SemEval-2016 Task 5 [10] lam ngudn dit liéu bd sung cho
phuong phéap dé xuit. Nhu trinh bay trong Bang I, tap dir
liéu tiéng Anh bao gdm 440 bai danh gia véi 2676 cau.
Nhu vay tong cong c6 1015 bai danh gia voi 6472 cau cho
ca bo dir lidu tiéng Viét va tiéng Anh.

Bang I. Théng tin théng ké trong hai tap dir liéu

Tiéng Tiéng Téng

Vit Anh 50
S6 bai danh gi4 575 440 1015
S cau 3796 2676 6472

Bang Il. Danh muc khia canh va tan sé xuét hién cta
chung trong hai tap di liéu

STT Danh muc khia canh T;izfgtg "l:ix;]g
1 RESTAURANT#GENERAL 233 564
2 RESTAURANT#PRICES 132 101
3 RESTAURANT#MISCELLANEOUS 194 131
4 FOOD#QUALITY 1357 1162
5 FOOD#STYLE_OPTIONS 586 192
6 FOOD#PRICES 207 113
7 DRINKS#QUALITY 307 69
8 DRINKS#STYLE_OPTIONS 75 44
9 DRINKS#PRICES 56 24
10 | SERVICE#GENERAL 487 604
11 | AMBIENCE#GENERAL 516 321
12 LOCATION#GENERAL 215 41

Téng 4365 | 3366

Bang II trinh bay chi tiét 12 loai danh muyc khia canh va
tan sd xuét hién cua chung trong b dir liéu tiéng Viét va
tiéng Anh. Trong ca 2 tap dit liéu, danh muc khia canh c6

TAP CHI KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 35



TRICH XUAT DANH MUC KHIA CANH SUY DUNG BERT VOI HAM MAT MAT CAN BANG

tan so xuat hién nhiéu nhit 1a FOOD#QUALITY, trong
khi cac danh muc khia canh c6 tAn s6 xuét hién thép nhét
la DRINKS#STYLE_OPTIONS va DRINKS#PRICES.

Trong qua trinh thyc hién thyc nghié¢m, tAt ca cac cau
trong tap dir liéu tiéng Anh duoc dich sang tiéng Viét bang
cong cu Google Translate (https://translate.google.com/).
Viée dich tryc tiép (qua phién dich vién) trong thuc té s&
mang lai két qua dich chinh xac hon so véi dich may ty
dong, tuy nhién viéc nay s& lam ton kém rat nhiéu thoi gian
v6i lugng dir liéu 16n, dong thoi ciing khé khan khi chuyén
doi giita cac ngdn ngir khac nhau. Do vay, trong nghién
ctru nay chung t6i chon phuong phap dich may.

V. CAC THWC NGHIEM VA KET QUA

Phan nay s& trinh bay thiét 1ap thuc nghiém, cac két qua
thuc nghiém va phan tich két qua.

A. Thiét Igp thic nghiém

Chung t6i chia ngiu nhién tap dit liéu tiéng Viét thanh
10 phan va tién hanh kiém tra chéo (cross-validation).
Hiéu nang cua cac md hinh trich xuét khia canh duoc do
baéi o chinh xac (precision), d6 bao phu (recall) va d6 do
F1 trén mdi loai danh muc khia canh. Ly vi du véi danh
muc khia canh DRINKS#QUALITY (chit luong do
udng). Gia st A ky hiéu cho tép cac cau c6 danh myc khia
canh DRINKS #QUALITY duogc xac dinh bdi mo hinh, va
B ky hi¢u cho tap cac cau c6 danh muc khia canh ndy dugc
gan nhan bai nguoi chu thich, thi d¢ chinh xac, ¢ bao phu
va do do F1 cho danh muc khia canh DRINKS #QUALITY
s€ duogc tinh nhu sau (tuwong ty cho cac loai danh myc khia
canh khac):

|ANB|

Precision = i )
|AnB|
Recall = —— (8)
IB|
va

2XPrecisionxRecall

Fi=—"r—————— )
Precision+Recall

B. Két quda thic nghiém

Muc dich xay dung cac thyc nghiém:

e Giai quyét nhiém vu trich xuat danh muc khia canh
su dung phuong phap hoc sau dua trén kién triac
BERT.

e Thir nghiém phwong phap d& xuét trén tap di liéu
tiéng Viét vai cac bién thé cua hdm mat mat.

e Thir nghiém phuong phap dé xuét trén tap dir liéu
gom ca tiéng Viét va tiéng Anh.

e S0 sanh két qua cua phuong phap dé xuét vai két
qua da thuc hién trong nghién ctru trudc [4].

Phan sau s& mé ta cac thuc nghiém va két qua.

1) Gidi quyét nhiém v trich xudt danh muc khia cgnh
si dung phwong phdp hoc sau dya trén kién trac BERT
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Thir nghiém dau tién chdng tdi thuc hién trén tap dix liéu
tiéng Viét, str dung phuong phap trich xuit danh muc khia
canh dua trén kién tric PhoBERT-base, diing ham mat mat
entropy chéo nhi phan (Binary Cross Entropy - BCE)
thuong dugc st dung trong phén loai van ban da nhan trong
xtur ly ngdn ngir ty nhién [26]. Két qua trong Bang 111 cho
thay, tinh trung binh cac d6 do trén toan bo 12 nhan danh
muc khia canh dat d6 chinh xac (precision) la 65%, @6 bao
phu (recall) 1a 62% va do do F1 dat 62%. Két qua nay s&
dugc sir dung lam baseline cho cac thir nghiém vé sau.

Bang Ill. Két qua trich xuét danh muc khia canh st dung
PhoBERT-base va ham méat mat BCE

TT Danh muc khia canh Pre. Rec. F1
1 RESTAURANT#GENERAL 0.58 0.10 0.17
2 RESTAURANT#PRICES 0.76 0.19 0.31
3 RESTAURANT#MISCELLANEOUS 0.95 0.04 0.07
4 FOOD#QUALITY 0.93 0.61 0.73
5 FOOD#STYLE_OPTIONS 0.77 0.38 0.51
6 FOOD#PRICES 0.81 0.76 0.78
7 DRINKS#QUALITY 0.77 0.59 0.67
8 DRINKS#STYLE_OPTIONS 0.85 0.71 0.78
9 DRINKS#PRICES 0.89 0.51 0.65
10 SERVICE#GENERAL 0.72 0.33 0.45
11 AMBIENCE#GENERAL 0.82 0.55 0.66
12 LOCATION#GENERAL 0.63 0.51 0.56

Trung binh 0.65 0.62 0.62

2) Thik nghiém phwong phdp dé xudt trén tap di liéu
tieng Viét vai cac bién thé cia ham mdt mét

Béng IV. Két qua trich xuét danh muc khia canh str dung
PhoBERT-base va céac bién thé cta hém focal loss,
tinh theo dd do Fi, trén tap dir liéu tiéng Viét

TT Danh muc khia canh BCE FL CB DB

1 RESTAURANT#GENERAL 0.17 0.64 0.72 0.78

2 RESTAURANT#PRICES 0.31 0.74 | 0.58 0.73

3 RESTAURANT#MISCELLANEOUS 0.07 0.73 | 0.61 0.63

4 FOOD#QUALITY 0.73 | 0.82 | 058 | 0.31
5 FOOD#STYLE_OPTIONS 051 | 0.84 | 0.72 | 0.67
6 FOOD#PRICES 0.78 | 0.74 | 0.26 | 0.61
7 DRINKS#QUALITY 0.67 0.42 | 0.73 0.79

8 DRINKS#STYLE_OPTIONS 0.78 0.49 0.36 0.83

9 DRINKS#PRICES 065 | 0.79 | 0.78 | 0.35
10 | SERVICE#GENERAL 045 | 031 | 0.63 | 0.81
11 | AMBIENCE#GENERAL 066 | 054 | 048 | 0.61
12 | LOCATION#GENERAL 056 | 0.63 | 0.82 | 0.84

Trung binh 062 | 0.72 | 0.71 | 0.76
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Tiép theo, chiing t6i thir nghiém thuc hién trén tap dir
ligu tiéng Viét, sir dung phuong phap trich xuat danh muc
khia canh dua trén kién tric PhoBERTbase, duing cac bién
thé khac nhau caa ham mét mét focal loss. Két qua duoc
trinh bay trong Bang IV, tinh theo do do F1. C6 thé nhan
thay, két qua sir dung 3 bién thé ciia ham mét mét la FL
(focal loss), ham focal loss can bing theo Iép CB (Class-
balanced focal loss), va ham mat mét can bang phan phdi
DB (Distribution-balanced loss) déu dat d6 do F1 trén 71%.
Trong d6, phuong phap sir dung ham mat mét can bang
phan phéi DB dat d6 do F1 cao nht, la 76%.

3) Thik nghiém phwong phdp dé xudt trén tap dir liéu
gom cd tieng Viét va tieng Anh

Béng V. Két qua trich xuat danh muc khia canh st dung
PhoBERT-base va hém mat m,a'rt DB, tinh th,eo do do
F1, trén tap di¥ liéu gom ca tiéng Viét va tiéng Anh

TT Danh muc khia canh —l;l]fgtg +’I;iée‘:lngg‘2fél;1
1 RESTAURANT#GENERAL 0.78 0.65
2 RESTAURANT#PRICES 0.73 0.57
3 RESTAURANT#MISCELLANEOUS 0.63 0.46
4 FOOD#QUALITY 0.31 0.77
5 FOOD#STYLE_OPTIONS 0.67 0.73
6 FOOD#PRICES 0.61 0.87
7 DRINKS#QUALITY 0.79 0.51
8 DRINKS#STYLE_OPTIONS 0.83 0.59
9 DRINKS#PRICES 0.35 0.72
10 | SERVICE#GENERAL 0.81 0.76
11 | AMBIENCE#GENERAL 0.61 0.57
12 | LOCATION#GENERAL 0.84 0.85

Trung binh 0.76 0.77

Vi viéc bd sung thém tap dit liéu tiéng Anh dé duoc gén
nhan sén [10], ching t6i tiép tuc thuc hién thir nghiém trén
tap dir liéu bao gdbm ca tiéng Viét va tiéng Anh, sir dung
phuong phap trich xudt danh myc khia canh dya trén kién
tric PhoBERT-base, véi ham mét méat DB (dat duoc két
qua tét nhat trong thir nghiém trudc). Két qua duoc trinh
bay trong Bang V theo dé do F; cho thiy, phuong phép sir
dung dit liéu bd sung dat két qua tot hon khi chi st dung dit
liéu tiéng Viét. Cu thé, tinh trung binh, phuong phap sir
dung thém dit liéu tiéng Anh c6 d6 do F1 1a 77%, cao hon
khi chi sir dung dit liéu tiéng Viét 12 1%.

4) So sanh két qud ciia phwong phdp dé xudt véi két
qud da thyc hién trong nghién cieu truec [4]

Trong nghién ciru truge cua nhém [4], chdng tdi st dung
phuong phap hoc may truyén thong (Support Vector
Machine, SVM) véi cac dic trung thii cong dugc trich xuét
bao gdm: n-grams va dic trung nhung tir (word
embeddings) dé giai quyét va cai tién hi¢u nang cua trich
xuit danh muc khia canh. Tap di liéu thir nghiém bao gom:
tap dir liéu tiéng Viét (tw gan nhan) va tap dit liéu tiéng Viét
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(tw gan nhén) dwoc bd sung thém tir tap dit liéu tiéng Anh
(da dwoc gan nhan san, sau d6 duoc dich ra tiéng Viét bang
cong cu dich may tu dong). Viéc st dung thém tap dit liéu
tiéng Anh di lam giau thém tai nguyén dir ligu huan luyén,
gilp cai thién hiéu suat trich xuat danh myc khia canh. Viéc
trich chon dic trung thu céng can cé kién thirc cua chuyén
gia vé linh vuc nghién cau.

Trong nghién ctiu ndy, vai viéc dé xuit s dung phuong
phép hoc sau dua trén kién trdc BERT, clng Véi viéc st
dung ham focal loss, da gitp loai bé qua trinh trich chon
dic trung thu cong khé ton kém vé thoi gian va cong stc.
Tuy nhién, két qua trong Bang VI cho thy, hi¢u nang trich
XUt trung binh dwoc cai thién dang ké. Vai ca 2 thir nghiém
trén 2 tap dir liéu tiéng Viét, va Tiéng Viét + Tiéng Anh,
phuong phap dé xuat dat két qua do do Fi lan luot 12 76%
va 77%, déu cao hon nhiéu so véi phuong phép trudc (ting
5%).

Bang VI. So sanh két qua trung binh tinh theo d6 do F1
cla phwong phap dé xuat véi két qué nghién ctru

trroe (4]
Nghién ctru truéce [4] Phwong phap dé xuét
SVM + dic trung thi cong PhoBERT + DB loss
(F1-score) (F1-score)
i Tiéng Viét . Tiéng Viét
Tieng Viét +Tiéng Anh Tieng Viét +Tiéng Anh
0.71 0.72 0.76 0.77
VI. KET LUAN

Bai béo da trinh bay mot nghién ciu thuc nghiém vé
trich xuét danh muyc khia canh sir dung mé hinh hoc sau dya
trén kién trdc BERT. M6 hinh d& xuét c6 kha ning tu hoc
cac ddc trung tir chudi dir liéu van ban dau vao va biéu dién
hiéu qua nhd BERT, gitp tiét kiém duoc thoi gian va cong
suc trong Vviéc trich chon cac dac trung thi cong nhu cac
phuong phép hoc may ¢ giam sat truyén thong. Ngoai ra,
dé khéc phuc vin dé mat can bang dit liéu giita cac nhan
I6p trong bai toan trich xuat théng tin khi tiép can theo
phuong phép phéan loai, ching t6i dé xuat sir dung focal
loss. Két qua thuc nghiém cho thiy md hinh trich xuat dé
XUt c6 hiéu niang vuot troi hon, véi két qua trung binh do
do F1 cao nhit dat 77%.

Trong thoi gian t6i, ching téi du dinh nghién ctiu cac
phuong phép va ky thuat méi khac dé cai tién hiéu ning
nhiém vu nay, dong thoi cé thé ap dung két qua trich xuét
khia canh cho cac nhiém vu lién quan tiép theo. Mot s dinh
huéng cu thé nhu sau: 1) Nghién ctru phwong phép hoc sau
cho trich xuit cam xtc trong cdu vin ban c6 chua y
kién/quan diém vé khia canh cua dich vu/san phiam cho
tiéng Viét. 2) Nghién ciru phuong phap trich xuat két hop
ddng thoi ca khia canh va cam xuc trong van ban.
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ASPECT CATEGORY EXTRACTION USING
BERT WITH BALANCED LOSS FUNCTIONS

Abstract: Aspect category extraction is the first task in
the aspect-based opinion mining problem. This is a
difficult task because users often use different keywords to
describe the same aspect or sometimes only words that are
implied to refer to the aspect. Supervised machine learning
methods are generally considered to be highly accurate,
but are often laborious in annotating the training data,
especially for new domains. Furthermore, these methods
often require expert knowledge to manually extract useful
features to the research domain. This paper presents an
enhanced method using BERT-based deep learning model
to solve and improve performance for aspect category
extraction task. The proposed model automatically learn
feature representation efficiently from input text data by
using BERT. In addition, to overcome the problem of class
imbalance, we suggest using balanced loss functions.
Experimental results show that the proposed model has
superior performance, with the highest average F1 measure
reaching 77%.

Keywords: aspect category extraction, machine
learning, deep learning, BERT, balanced loss function.
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