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TOM TAT: Trong cugc céch mang 4.0 hi¢n nay, clng véi sy bung N6 mang x& hgi va thirong mai dién tir, nghién cizu phan
tich y kién nguroi dung theo khia canh ddn tré thanh cong cu quan trong trong vi¢c phdn tich, danh gia quan diém nguoi ding thdng
qua mang xa hgi, trang mgng ban hang. Qua phan tich y kién ngwsi dung theo khia canh, ching ta sé ndm bdr diroc quan diém
nguoi dung hodc khdach hang, ciing nhu xu huéng chinh tri, xa héi xdy ra trong tuong lai. Trudc day, nhiéu cong trinh nghién ciu
phan tich y kién nguoi dung theo khia canh diroc thuc hién duwa trén tir vieng, mét sé duwa vao hoc may. Trong nhitng ndm gan day,
cac md hinh hoc sdu nhu mang noron tich chap (CNNs), mang noron tai phat (RNNs), bg nho ngan dai (LSTM) da duoc ap dung
trong nhiéu bai toan va dat hiéu qua cao. Trong nghién ciu ndy, ching toi dé xudt phirong phdp hoc sau két hop CNN-LSTM dé
gidi quyét bai toan phat hién khia canh cia phan tich y kién nguwei ding theo khia canh ¢ mutc tai liéu. M6 hinh nay két hop nhiing
tinh nang néi bdt cia méi phuong phip CNN va LSTM, trong dé CNN hoat déng tét trong trich xudr ddc trung dit liéu lon, con
LSTM hoat déng hiéu qud trong viéc phan lgp di liéu. Két qua thuc nghiém trén bg diF liéu tiéng Viét VLSP 2018 cho thdy, phurong
phdp dwge dé Xudt tot hon cde phirong phdp nghién ciru trirée dé néu chi dyra vao mét phicong phap don Ié.

Tir khoa: Phan tich y kién nguoi ding theo khia canh; xdc dinh khia canh; hoc sau két hop; CNN; LSTM; CNN-LSTM.

I. GIOI THIEU

Trong nhirg nam gan day, phan tich y kién nguoi ding tré thanh dé tai nghién ciru néng va thu hat nhiéu nha
nghién ciru trong linh vuc ngdn ngir tu nhién. Nghién cau phan tich y kién nguoi ding duge xem 1a phwong tién trung
gian d¢ hai bén cung - cau gap nhau. Ddi vai khach hang, h¢ thdng phan tich co thé gilp lua chon san pham va dich vu
tin cay. D4i véi nha san xuat, hé théng gidp ho danh gia chd dung san pham trén thi truong, am hiéu khach hang, ciing
nhu xu huéng khach hang. T d6, gitp nha san xuat dua ra chién luoc hop ly.

Phan tich y kién ngudoi ding theo khia canh gidp chiing ta phan tich chuyén sau, hiéu sau séc va xac dinh y kién
nguoi ding theo cc khia canh danh gia khac nhau. Ba van dé co ban trong phan tich y kién nguoi ding theo khia canh
la phéat hién khia canh (Aspect Detection), biéu dién quan diém (Opinion Target Expression) va phan cuc y kién
(Sentiment Polarity) [1-2]. Nghién ciru ndy nham muc dich dé xuat mot phuong phap hoc sau két hop dé phét hién khia
canh & muc tai liéu cho mién dir liéu nha hang, tu dong phat hién céc khia canh quan trong trong y kién ctia ngudi dung.

Gia sir dua ra mot tap hop cac danh gia cua khach hang D (dy, d,, ..., dy) vé mét thuc thé xac dinh (vi du: mot
nha hang), muc tiéu 1a xac dinh mot tap hop cac khia canh dugc chi dinh cac cap (E#A) - trong d6 E 1a thyc thé (vi du:
thirc an, dd udng, dia diém,...) va A la thudc tinh cua thuc thé (vi du: Gia ca, chat luong, ...), diéu nay hudng t6i sé gilp
xéc dinh y kién nguoi dung theo khia canh duoc thé hién trong mét cau nhit dinh.

C6 nhiéu phuong phap gidi quyét bai toan phan tich y kién nguoi dung theo khia canh va hoc may la mot
phuong phdp dugc nhiéu nha nghién ctiu st dung vi dem lai hiéu qua tét. Phuong phép hoc may cho bai toan Phan tich
y kién nguoi dung theo khia canh c6 thé chia 1am 3 nhém chinh: hoc c6 gidm sat [3-4], phuong phéap hoc khong dugc
gidm sét [5] va hoc ban gidm sét [6-8].

Gan déy, phuong phap hoc sau duoc ap dung rat thanh cong trong xir Iy ngon ngir tu nhién (NLP) dac biét
trong linh vyc phan tich y kién ngu'orl dung str dung mod hinh CNN [9-10], LSTM [11-12]. M&i téac gia co ky thuat phan
tich khac nhau. T4c gia Taboada gan nhdn y kién nguoi ding 1én vin ban bang céach trich xuat nhiing tir y kién nguoi
dung [13]. Bmg Liu dinh hinh phan tich y kién ngudi dung nhu 1a mét nhiém vu phan lop va ng dung nhiing ky thuat
may hoc cd glam st vao bai béo [3]. Gan day, phuong phép hoc sau da cung cap céch tiép can mai thong qua biéu dién
vécto (biéu dién céc tir thanh vécto dé tim diém tuong dong) da dua nghién ciru phan tich y kién nguoi dang phét trién
budc mei. Bengio va Mikolov trinh bay cac k¥ thuat hoc thuat dbi véi su dién dat y kién nguoi dung [14-15]. Cac tac
gia str dung tr nhing vécto chira dung y kién nguoi dung bing céch sir dung mang noron dé dy doan y klen nguoi
ding. Theo d6, cac tir nhing véctor s& gan nhau néu chang cung nghia. Yessenalina va Cardie dinh hinh mai tr nhu
mot ma trén va dung phuong phép nhan ma tran Iap di 1ap lai dé dién dat mot cum tir. Le va Mikolov &p dung mau tin
vao ky thuat nhang tir dé dién dat y kién nguoi dung [16]. Con Tang dung CNN hoic LSTM dé dién dat cAu va mé hoa
vécto ¥ kién nguoi ding trong vin ban [17].

Trong bai béo nay, ching t0i di sdu vao 3 md hinh cu thé: CNN, LSTM va CNN-LSTM dé phan tich y kién
nguoi dung theo khia canh. Néu CNN ¢6 kha néng trich xuat thong tin dia phuong gifra cac tir 1an can nhung c6 the
khdng nam bat duoc sy phu thugc vao khoang cach dai ngan ctia cac tir trong mdi khia canh (khong chinh xac d6i voi
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céc cum tir cd khoang cach xa). Thi LSTM c6 thé giai quyét han ché nay bang cach mo hinh hoa cic van ban theo thi
tur qua cac tir trong méi khia canh.Vi 1 do trén, ching toi d& xuat md hinh két hop 2 md hinh trén d¢ bai toan dat higu
qua bang cach két horp gitra CNN va LSTM, ca thong tin dia phuong trong céc khia canh va sy phu thugc vé khoang
cach dai ngén cuia cac tir trong khia canh c6 thé duoc xem xét trong qua trinh du doan. Phan con lai cua bai bao dwoc to
chirc nhu sau. Phan 11 md ta m hinh hoc sau két hgp CNN-LSTM. Phan 111 b4o céo két qua danh gi4 cua phuong phap
dugc dé xuit bang dit liéu thyuc té. Két luan cudi ciing dugc trinh bay trong Phan V.

I1. MO HINH DE XUAT

Nhu phén trinh bay trén, ching t6i dé xuat md hinh két hop CNN-LSTM dé phan tich y kién nguoi ding theo
khia canh dat hiéu qua cao. Trong phan ti€p theo, chling t6i trinh bay khai quat md hinh hoc sdu CNN, LSTM, ciing
nhu mé hinh hoc sau két hop CNN-LSTM.

2.1. M6 hinh mgng noron tich chégp - Convolutional Neural Network (CNN)

Mo hinh CNN thudng dugc st dung dé trich xuat dac trung dir liéu hinh anh va CNN ciing hoat dong tét véi dir
liéu van ban. D4i véi cac bai toan xir ly ngdn ngir tw nhién 1 cac cau hoidc cac van ban duoc biéu dién dudi dang ma
tran. Mdi dong cua ma tran biéu didn 1a mot vécto biéu dién mot don vi, thuong 1a tir, nhung ciing c6 thé 1a mot ky tu.
Nghia 13, mdi dong 1a mot vécto dai dién cho mot tir. Thong thuong, cac vécto ndy la cac biéu didn dic trung cua tir,
hoic ciing c¢6 thé 1a cac vécto mot diém nong (one-hot vécto) danh chi muc cac tir thanh maot tir dién. Vi du véi cau dai
10 tir st dung 100 chiéu ta c6 dit liéu dau vao 1a ma tran 10x100.

Trong thi gidc may tinh, cac bo loc trugt trén tirng mang caa bac anh, con trong xir Iy ngdn ngir tu nhién sé
ding cac b loc trugt qua do rong ciia ma tran (c4c tir), theo thi tu tir trai qua phai, tir trén xudéng duéi. Hinh 1 md ta
qua trinh &p dung CNN vao bai toan phan tich y kién nguoi ding. Cac dic trung dugc rat trich theo tirng nhém céc tir
gan nhau theo khong gian, thay vi tuan tu theo thoi gian.
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Hinh 1. M6 hinh &p dung CNN vao bai toan phan tich y kién nguoi ding

Trong hinh trén, ta chon 3 kich c& cua bo loc 12 2, 3, 4, mbi gia tri c6 2 bo loc. Mdi bo loc thyc hién tich chap
trén 1 ma trén cau va tao ra cac anh xa déc trung khac nhau. Sau 6 ham tong hop lon nhat dugc thyuc hién cho m6i anh
Xa, luu lai gid tri 16n nhat trong mdi anh xa dic trung va 6 dac trung duoc ghép lai thanh 1 vécto dic trung cho tang ap
chét. Tang softmax cudi cling s& nhan cac vécto dic trung nay thanh du vao va ding n6 dé phan loai cau, sau d6 tra vé
2 trang thai két qua.

2.2.LSTM

Vé6i mdi cau dir lisu 1a mot day cac chir trong tir dién. Ta s& biéu dién céc chit thanh céc biéu dién tir nhing, thé
hién méi quan hé cua cac tir voi nhau. Ldc nay ta c6 mot mang cua cac vécto dit liéu (tirc 13 mot ma tran). Ta s& lan
lwot xem mdi vécto 4y nhu 1a mot thoi diém cua cAu dir liéu va truyén vao twong &ng chit thir i 14 thoi diém ti tir dau
cau dén cudi cau. Két qua sau khi truyén hét chir cudi ciing s& duoc truyén vao mot ting cudi cing gdm 1 ndt, c6 ham
kich hoat 1a sigmoid (dé gia tri cho vao khoang). Gia tri d6 ciing sé& 1a két qua ciia dy doan. Hinh 2 md ta mé hinh
LSTM ép dung vao bai toan Phan tich y kién nguoi ding.
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Hinh 2. M6 hinh 4p dung ctia LSTM vao bai toan phén tich y kién nguoi ding véi vi du cau gém 4 tir

2.3. Md hinh hgc sau két hgp CNN-LSTM
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Hinh 3. M6 hinh hoc sau két hop CNN-LSTM

Phwong phap hoc sau két hop két hop cac wu diém cia mé hinh CNN va LSTM do Donahue et al dé xuit ban
dau [18]. Ching toi xay dung md hinh hoc sau két hop dua trén [18-19]. Hinh 3 trinh bay so dd tong thé cia mé hinh
dé xuat CNN-LSTM. Trong md hinh két hop CNN-LSTM, mang CNN rut trich dic trung, sau d6 LSTM dy doan theo
thir tu cac dic trung ay. Néu ta &p dung CNN dé rit trich ra dic trung va sau dé truyén dic trung lan lugt vao LSTM
dé tinh kém theo thong tin vé thi tu cua chang, thi ta s& dwoc mot md hinh ghép két hop dugc wu diém cua ca hai md
hinh hoc sau.

Trong md hinh két hgp CNN-LSTM cho bai toan phat hién khia canh trong phan tich y kién nguoi dung theo
khia canh, CNN sg rut trich dac trung theo khia canh tir dir liéu dau vao Ia tir nhiing cua céc tir va LSTM s& phan 16p
khia canh tur cac dac trung do.

l1l. THUC NGHIEM

Chung t6i d4nh gia hiéu suat cia md hinh két hop CNN-LSTM duoc dé xuit dua trén so sanh két qua véi
phuong phap chi sir dung mot mé hinh hoc sau. M6 hinh dé xuit nay duoc thuc nghiém trén bo dir liéu VLSP 2018
[20]. Bo dit liéu bao gdom cac danh gia & muc tai liéu duoc thu thap va gan nhan gidng nhu trong cac cudc thi cua
SemEval [1]. Bang 1 trinh bay cu thé vé b dir liéu VLSP 2018. Tham sb ciia cac md hinh hoc sau duoc trinh bay chi
tiét trong Bang 2. Cac mo hinh dugc cai dat bang ngdn ngir lap trinh Python, sir dung thu vién Keras, ho tro
Tensorflow. Ching t6i sir dung tir nhdng tiéng Viét FastText voi s6 chiéu 1a 300 caa nhdém nghién ciru Facebook Al
Research. Phan tach tir va tién xu 1y chdng toi ding cac thu vién hd tro BeautifulSoup, pyvi (tach tir cho tiéng Viét), va
Tokenizer (cua phan tién xu ly Keras) va sir dung stopwords (danh séch tir khong c6 ¥ nghia do ding qua nhiéu) cua
Lé Vin Duyét (2015).

Bang 1. Chi tiét vé bo dit lieu VLSP 2018

Mién dir liéu Dit liéu huén luyén Dir liéu kiém thir Dir liéu kiém tra
RESTAURANT 2,961 1,290 500
HOTEL 3,000 2,000 600
Bang 2. Chi tiét vé cac tham sé ciia cac md hinh huin luyén
Tén mo hinh CNN LSTM CNN-LSTM
Céc tham sb 32 ConvlD 0.2 Dropout 32 ConvlD
32 MaxPool 100 LSTM 32 MaxPool
0.2 Dropout 0.2 Dropout 0.2 Dropout
250 Dense 100 LSTM
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Dé danh gia két qua, ching toi ding do do F1 score, F1 score duoc tinh theo céc cong thirc dudi day:
Zciec TPci

ZcieC(TPci"‘FPci)

ZcieC TPci

ZcieC(TPci + FNci)

Precisionyjcro =

Recallyicro =

Precision*Recall
F1 —score =2 « ——
Precision+Recall

Trong d6 TP (Tich cuc dung) nghia 1a s6 lugng danh gia dugc chi dinh chinh xac cho 16p ¢;, FP (Tich cuc sai)
¢6 nghia 1a sé lwong danh gia duoc chi dinh khéng chinh xac déi véi 16p ¢;, FN (Sai pha dinh) ¢ nghia 1a sé danh gia
nén dugc chi dinh 16p ¢; nhung khong dugc du doan, ¢; 1a 16p tha i trong s6 16p C cho mdi mién. Két qua cua cac md
hinh trén 2 b dir lieu RESTAURANT va HOTEL cia VLSP 2018 dugc trinh bay trong cac Bang 3 va Bang 4.

Bang 3. So sanh két qua cua cac phuong phap khac nhau trén bo dit lieu RESTAURANT

M©b hinh Precision Recall F1-score
CNN 0,78 0,74 0,759
LSTM 0,72 0,68 0,699
CNN-LSTM 0,81 0,78 0,795

Bang 4. So sanh két qua cta cac phuong phéap khac nhau trén bé dit lieu HOTEL

M©b hinh Precision Recall F1-score
CNN 0,84 0,56 0,672
LSTM 0,76 0,52 0,618
CNN-LSTM 0,87 0,58 0,696

Bang 3 trinh bay két qua so sanh cia mo hinh két hop CNN-LSTM doi véi mot sd mo hinh chi sir sung mot
phuong phép hoc sau CNN, LSTM dé danh gia d6 chinh xac trén dir lisu RESTAURANT. M6 hinh CNN cho két qua
t6t hon mo6 hinh LSTM va md hinh CNN-LSTM cho két qua cao hon so véi 2 mé hinh doc 1ap CNN, LSTM.

Bang 4 trinh bay Iget qua cua cac mo hinh trén b dix lieu HOTEL. Két qua ciing cho thdy md hinh két hop CNN-
LSTM cho két qua tot nhat. Bieu nay chirng t6 mé hinh ghép d6i CNN-LSTM dat hiéu qua hon cac m6 hinh con lai.

IV. KET LUAN

Trong nghién ciru nay, ching toi da trinh bay mot md hinh két hop CNN-LSTM cho bai toén phat hién khia
canh trong phan tich y kién nguoi dung theo khia canh dat d6 chinh xac cao va hiéu qua. Qua thuc nghiém cho thiy,
mo hinh két hgp CNN-LSTM dat duoc két qua tot nhat so véi cac m6 hinh hoc sau doc 1ap CNN, LSTM. Trong thoi
gian tgi, ching tdi s& nghién cau tich hgp cac dac trung ngdn ngir Vi tur nhlng va tim céch cai tién mo hinh dé dat hiéu
qua tot hon, ciing nhur str dung két qua trong giai quyét cac bai toan khac cua xur Iy ngbn ngir tu nhién. Dong thoi ching
t6i ciing s& thir nghiém trén cac md hinh hoc sau khac nhau dé tir 6 so sanh, danh gia, tim ra mé hinh t6i uu cho bai
toan phan tich y kién nguoi dung theo khia canh.
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ASPECT-BASED SENTIMENT ANALYSIS USING HYBRID DEEP LEARNING APPROACH CNN-LSTM
Bui Thanh Hung, Nguyen Quoc Binh

ABSTRACT: With the rise of the Industrial revolution 4.0, along with the rapid growth of social networks and E-commerce,
aspect-based sentiment analysis has gradually become a vital tool to analyze and evaluate the customers’ feedbackthrough social
networking platforms or online sales websites. By analyzing the customer feedback in terms of aspects, we could capture the
customer insights as well as political opinions and predict the future social trends. In the past, many researches analyzing aspect-
based sentiment were done based on linguistic while some were based on machine learning. Nowadays, deep learning models such
as Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), and Long Short Term Memory (LSTM) are being
used for this technique and it has achieved higher efficiency. In this research, we propose a hybrid deep learning method combining
CNN-LSTM to solve the aspect detection problem of aspect-based sentiment analysis at document level. This model combines the
advantages of each of the CNN and LSTM methods, in which CNN works well in extracting spartial features, while LSTM works
effectively in data classification. Experimental results on the Vietnamese VLSP 2018 dataset show that the proposed method
achieves better results than the previous research methods if it only relies on a single method.



