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Nhirng binh luan phéan hdi trong cac hé théng truc tuyén 1a mot
ngudn dir liéu mang nhiéu thong tin, cam xuc cua khach hang vé
nhirng san pham hodc dich vu. Nhing thong tin nay dugc khai thac
nham dem lai nhitng ich loi trong viéc hoach dinh chién luoc, quan
tri khach hang. bé dat duogc nhirng két qua tdt d6i véi mo hinh phan
tich cam xuc, doi hoi mot lugng 16n dir liéu duge gan nhan. Chi phi
cho viéc gan nhin dir liéu huan luyén boi con nguoi 1a rat 16n.
Trong nghién ctru nay chiing toi dé xuat mot mo hinh lam ting dir
liéu van ban dya trén céc cau binh luan 4p dung cho ngén ngir tiéng
Viét. Mot sd ky thudt co ban dugc str dung nham sinh thém s
luong binh luan nhu chén tir, thay thé tir, x6a tir. Két qua thuc
nghiém di cho thay hiéu qua cia mo hinh nay.

ABSTRACT

Comments from online system are used as a data source that
exist in relevant information about customer sentiment. These
include sentiments toward a product or service. This is useful for
making a specific decision for customers and management. In
order to building a high accuracy prediction model, it requires
much more labeled data. In this paper, we have investigated a
simple approach for augmenting text data based on Vietnamese
language comments. Four basic techniques are used to generate
more new sentences such as random insertion, random swap, word
replacement, word deletion. The results of experimental shows that
the proposed approach is efficient.

1. Giéi thiéu

Trong thoi dai s6 hoa nhu hién nay, ngay cang ¢ nhiéu ngudi dung dua ra nhitng y kién
dong gop trén cac website thuong mai, mang xa hoi. Nhitng binh luan nay rat quan trong d6i véi
nhiéu doanh nghiép va dich vu, boi nhitng y kién d6 cung cip mét sé luong 16n thong tin nham
hd trg doanh nghiép, gitp ho nang cao chat lugng san pham va dich vu. Do vay, cac quyét dinh
cuia cac cdng ty dbi vai khach hang dua nhiéu vao nhitng danh gia nay (Pang & Lee, 2008). Tuy
nhién, st dung céc céach thu cong 4p dung cho viéc phan tich nhiing binh luan nay s& mat rat
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nhiéu thoi gian va viéc tong quéat hoa cac két qua ciing rat khé khan. Phan tich cam xdc 1a mot
chu dé nghién ciru dia trén phuong phap hoc may nham tim ra y kién cua con nguoi thdng qua
nhitng cau binh luan. Thoi gian gan day, phan tich cam x(c nhan dugc sy quan tam rat 16n va da
duoc ap dung rong rai vao cac linh vuc nhu phan tich thi truong (Chopra & Sharma, 2021), phéan
tich ty I¢ danh gia san pham (Sayyed & Samara, 2020), linh vuc chinh tri (Costa, Aparicio, &
Aparicio, 2021; Matalon, Magdaci, Almozlino, & Yarim, 2021), truyén théng x& hoi (Drus &
Khalid, 2019).

Phan tich cam xUc c6 thé duoc xem 1 mot bai toan trong khai thac vin ban thudc linh
vuc xur Iy ngén ngit tu nhién. Do phai hiéu dugc ngir nghia trong béi canh nhét dinh, cho nén
viéc phan tich trén nhitng doan van ban ngan kho khin hon nhiéu so véi nhitng doan vin ban
dai. Dwa trén muc dich cua viéc phan 16p, cam xGc cia mét binh luan c6 thé dugc phan ra thanh
nhiéu loai khac nhau nhu: Tiéu cuc, tich cuc, trung lap. Nhu vay, viéc thu thap mot sé luong 16n
dir liéu khoéng c6 nhan tir céc hé thdng mang xa hoi 1a twong ddi don gian nhung viéc gan nhan
day du loai cam xuc cho céc cau binh luan rat ton chi phi. Két qua phan Iop dua rat nhidu vao
dir liéu dugc gan nhan, ddng thoi yéu cau sb lugng dit liéu du 16n c6 nhan cho viéc xay dung mo
hinh. Phuong phap 1am tiang thém dir liéu dau vao cho md hinh 1a mét trong nhitng phuong phap
it ton kém nhung hiéu qua dé giai quyét van dé nay. Viéc 1am tang thém dit lidu nay duogc &p
dung rong réi trong cac bai toan thi giac may tinh (Wang & Luis, 2017) bang cach st dung nhiing
ki thuat don gian nhu 14t hinh, xoay hinh, cat hinh, thay d6i ty I¢ anh hoac bién doi mau sac
(Duong & Truong, 2019b) nhiam thay d6i hinh anh ban dau. Do su phirc tap vé mit ngir nghia,
sy da dang vé mat ngit phap va ngit canh caa ngdn ngir, cho nén phuong phap lam ting thém dit
lidu d6i voi bai toan str dung dit liéu vin ban van con 1a van dé nhiéu thach thic.

Mot s6 nghién ciru trong viéc sinh thém dir liéu cho mé hinh huan luyén dua trén phuong
phap hoc may nira giam sat da duoc dé xuat. Trong nghién cau caa Lu, Zheng, Velivelli, va Zhai
(2006) ap dung phuong phap lan truyén dé tao ra di liéu khong dugc gan nhan théng qua trong
s6 cuia d6 thi vo hudng. Lee, Lay, Gan, Tan, va Abdullah (2019) két hop c6 tha ty hai md hinh
hoc may gidm sat va hoc may khong giam sat dé xir Iy mot s6 luong nho dir liéu dugc gan nhan.
Trong cong trinh nghién cuu cua Shakeel, Asim, va Imdadullah (2020), phuong phap lam tang
thém dix liéu va md hinh nhiéu tang nham phét hién nhitng 16i dién giai trong nhitng doan vin
ban ngin dugc c4c tac gia dé xuat. Cach tiép can nay dua trén méi lién hé giira tap cac vin ban
véi khai niém ly thuyét d6 thi nham tao ra nhitng cap van ban cé dién giai va khong co dién giai.
Wei va Kai (2019) giéi thiéu mot sb k¥ thuat don gian cho viéc tang thém dwr li¢u van ban véi
tén goi Easy Data Augmentation (EDA), bao gdm bén k¥ thuat co ban nhu thay thé tir, cheén tir
ngau nhién, thay doi vi tri tir ngau nhién, va xo6a tir ngau nhién. Thém vao do, trong cong trinh
nay phuong phap thay thé tir ddng nghia va phuong phap lam nhidu ngau nhién dua trén khong
gian véc-to tu cling duoc nghién ctru p dung. Bai bao cua Giridhara, Chinmaya, Reddy, Syed,
va Andreas (2019) ciing st dung tir dong nghia nham thay thé tir trong ciu, nhung tir duoc gidi
han & ba tir loai 12 danh ti, tinh tir va trang tir. Tir ngit dung dé thay thé trong cau dwgc chon lya
dira vao viéc tinh toan cac gié tri cia mdi tir cling nghia va tir cing nghia co gia tri cao nhat s&
duoc str dung trong phuong phap nay. Két qua thuc nghiém chi ra rang, trong mét sé trudng hop
viéc thay thé tir ddng nghia d6i véi dong tir hoac gidi tir c6 thé dem lai sy sai sot ngir phap cua
cau ddng thoi co thé sai y nghia so v&i cau gde ban dau. Tuy nhién, viéc sai s6t nay khéng xay
ra ddi véi trudng hop thay thé tir ddng nghia 1a cac loai tir duoc ké & trén.

Phan tich cam xuc ddi véi tiéng Viét trong cac cong trinh nghién ctu nhan duoc it su
quan tdm. Trong cong trinh nghién cau (Nguyen & Duong, 2019) cua minh, céc tac gia da ap
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dung nhitng ky thuat co ban nham sinh ra thém nhiéu dit liéu vin ban nhu thay thé tir ddng nghia
va hoan doi vi tri tir nge’lu nhién trong truong hop hoc nira giam sat. Trong bai bao nay, ching
toi tap trung nghlen ctru vé van dé trén bang cach str dung mét sb ki thuat thay thé tir ddng nghia
hoic gan nghia ddi véi van ban tiéng Viét. Tir gan nghia trong khong gian véc-to nhiing tir dugc
tinh toan dua trén d6 do khoang cach cosine (Mikolov, Chen, Corrado, & Dean, 2013). Hai tur c6
do do gan bing nhau vé khoing céch cosine thi dugc tinh 1a gan nghia v6i nhau. Bai béo c6 bo
cuc duogc thé hién ¢ cac muc nhu sau. Phan 2 trinh bay phuong phap, phan 3 mé ta thuc nghiém
va nhitng két qua dat duoc, phan cudi cung 1a tong két mot sé thao luan.

2. M6 hinh lam tang dir li€u van ban

Toan bd m6 hinh lam tang dir liéu van ban duoc thé hién & Hinh 1. Nhitng binh luan trén
cac hé théng truc tuyén dbi voi san pham duoc st dung nhu 12 co s¢ dé vach ra nhiéu quyét dinh
vé mit quan 1y. Nhitng danh gia nay thé hién & nhimg cach khac nhau, doi khi 1a hinh anh, biéu
tugng, thong thudng 1 nhitng cau vin ban ngan. Vi vdy, qua trinh tién xtr 1y vin ban 13 mot trong
nhitg budc chinh nham 1am “sach” cho nhitng binh luin nay. Cac ky tu trong dit liéu vin ban
khong mang y nghia cam xtc s& dugc loai bd khoi tap dir licu huén luyén. Mot s6 viéc co ban
trong qua trinh tién xir Iy nhu tach tir, loai bd URL, hashtag, dia chi email, cac biéu tuong, s,
nhiing ky tu trung, loai bd diu cau (déu chdm, diu ph'fly, d4u hai chim, . K chuyén tat ca van ban
vé ky ty thudng. Trong cong trinh nghién ciru nay, chung t6i tap trung vao viée tién xur 1y bao gdm
tach tur, loai bo tir stopword va xtr Iy nhiing tr phu dinh.

Tép dit liéu
cac cau binh ludn

Tién xir Iy
van ban
s Thay thé tir
. Xéatir
¥y » Hoan ddi vi tri tix
Cac ki thust lam * Chénty
tang thém van bin
v
b
Tap dir liéu
van ban 43 duoc
lam tang thém
Trich xudt dac trung N B& phin lép
(TF - IDF "| (Naive Bayes - Random Forest - SVM)

Hinh 1. Cac budc thyc hién trong mé hinh

Do su phtic tap vé mit ngit phap dbi voi ngodn ngit tiéng Viét, cho nén viéc phan doan la
mot viée can thiét va quan trong. Trong tiéng Viét c¢6 hai loai tir 1a tir don va tir ghép. Piéu nay co
nghia la mot tir khi dig riéng mot minh s€ mang mdt y nghia va khi ghép chung vi mot tir khac
lai mang mdt y hoan toan khac khi ding riéng. Vi du tir “qué” va tir “hwong”, khi dimg riéng 1é
hai tir nay c6 y nghia khéac hoan toan so véi khi dugc ghép chung (“qué huwong”) voi nhau. Do vay,
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chung ta can mot thu vién xur ly da tdt, c6 d6 chinh xac cao dé thuc hién viée phan doan nay. Trong
nghién ctru nay, thu vién pyvi dugc st dung dé phan doan toan bo dit li€u van ban. Pyvi la mot
thu vién xu 1y ngon ngit tu nhién danh cho tiéng Viét, duoc viét bang ngdn ngit Python. Bén canh
do, & budc tién xir 1y, nhung tur stopword cling dugc chung t6i loai ra khoi tap du: liéu dau vao. Tir
stopword la tir co mat nhiéu & cac vin ban mac du chiing khong mang y nghia vé ndi dung, ching
chi 6 y nghia vé mat ngit phap. Mot sb tir stopword trong ngdn ngit tiéng Viét nhu: thi, ld, vi, vdy,
ma, cho nén, ... Nhirng tir stopword nay dugc lua chon dua trén viéc tinh toan gia tri TF-IDF
(Term Frequency - Invert Document Frequency) ctia mdi tir. D6i v6i nhiing tir mang ¥ nghia phu
dinh, dua vao cong trinh nghién cru (Bui, 2014), Chﬁng toi xdy dung mot danh sach cac tir phu
dinh thuong co trong ngon ngit tiéng Viét. Vi du mot sb tir mang y nghia phu dinh trong ngdn ngir
tiéng Viét: khong, chang, chua, cha, ddu, ddu cé, ndo, ndo c6, khoi, i. Trudc tién ching xac dinh
cac tir phi dinh trong cac cau, sau d6 két hop vé6i nhitng tir mang ¥ nghia cam xutc (Vu & Park,
2014), thém vao mot tir NOT _ dé nhan biét 14 tich cuc hodc tiéu cuc.

Tat ca cac binh luan sau khi phan doan s& dugc ma héa thanh véc-to dic trung tir. Hai
phuong phép trich xuit dic trung dugc xem xét sir dung nhu tai tir (Bag of Words) va TF-IDF.
Hai phuong phap nay don gian nhung hiéu qua d6i véi viée biéu dién dir liéu van ban (Ahuja,
Chung, Kohli, Gupta, & Ahuja, 2019). TF (Term Frequency) la tan sudt xuat hién cua tir trong mot
doan van ban. TF cua mot tir duoc tinh bang cach 14y s6 1an xudt hién ciia tir d6 chia cho tong s6
tur c6 trong trong doan van.

TF(t) = 2 ¢

V6i: t 13 tir trong doan van, f(t,d) 1a s6 1an c6 mat cia tir, T 13 tong s6 tir cia doan van.

Mic du ¢6 nhiéu tir c6 mit trong hau hét cac van ban, nhung nhitng tir nay khong chira
dung y nghia trong viéc nhan dang cam xuc chira dung bén trong tir d6. Vi du nhitng 1tir nhu thi,
la, ma, vdy, ... Qua do, ta thiy mirc d quan trong ctia mdi tir trong van ban 1a khac nhau. C6 nhiing
tir xuat hién nhiéu nhung khong quan trong, nguoc lai ¢6 nhiéu tir xuat hién it nhung lai quan
trong. Vi vay, tinh IDF (Invert Document Frequency) nham tim ra mtrc ¢ quan trong ctia mot tir
d6i voi van ban. Gid tri nay duoc tinh bang cach ldy logarit ciia tong s6 van ban c6 trong bo dit
liéu chia cho s6 luong van ban c6 tir t xuét hién.

IDF (t,D) = 10gm )
Véi: N la téng s6 van ban trong bo dir liéu va mau s61a sb luong van ban c6 chtra tir t. Nhu
vay, gia tr1 TF-IDF duoc tinh nhu cong thire bén dudi:
TF — IDF(t,d,D) = TF(t) x IDF(t,D) 3)
Bén k¥ thuat co ban nham tang dir liéu van ban (Wei & Kai, 2019) dugc chi tiét nhu sau:

(1) Thay thé tir: Nhiéu cong trinh nghién ctru di st dung WordNet cho viéc thay thé tir
ddng nghia. Nhung ddi voi ngon ngit tiéng Viét, khong co6 bd WordNet du t6t cho viée thay thé
nay. Vi viy, tir gin nghia s& dugc dua trén khoang cach cosine trong khong gian vec-to nhung tir
Word2vec (Mikolov & ctg., 2013). Trong bai bao nay, chung t6i stir dung mé hinh tién huan luyén
(Vu, 2016) cho viéc thuc nghiém két qua.

(2) Chén tir: Ky thut nay duoc sir dung dé tim ra nhimng tir dong nghia c6 trong cu, sau
do6 cheén nhiing tir dong nghia nay vao cudi cau.

(3) Thay ddi vi tri tir: K thuat nay s& dugc thuc hién hoan doi n 1an, voi n bang sb lugng
tir c6 trong cau truor di mot.
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(4) Xoéa tir: Mot cAu méi s& duoc tao ra tir cau goc ban dau bang cach x6a di cac tir thude
loai tir dong tr, trang tir, gidi tur.

Bang 1 thé hién cac ciu cua mot binh luin sau khi 4p dung cac k¥ thuat 1am ting dit liéu
noi trén. Sau khi ap dung bon k¥ thuat lam tang van ban nay, cau triic nglr phap va y nghia cau co
the bi thay doi. Tuy nhién cam xtc trong cau van khong thay doi. Trong bai todn phén loai nay,
chung ta chi tdp trung vao cam xtc cua cau binh luan, boé qua viéc phan tich cau trac ngit phap va
boi canh ngitr nghia.

Bang 1

Cau binh luan dugc tao ra sau khi 4p dung bon k¥ thuat lam tang van ban

K thuat Céau binh luian

Cau géuc Nhan_vién phuc_vu nhiét_tinh va lich_su

Thay thé tir Nhan_vién cao_cap hoan_nghénh va lich_su

Chen tir Nhén_vien phuc_vu nhiét_tinh va lich_su chuyén_vién cao_cép
Xoa tir Nhan_vién nhiét_tinh lich_su

Hodan déi vi tri tir nhiét_tinh Nhan_vién va phuc_vu lich_sur

Ngudn: Py 1a két qua cta cong trinh nghién ctru
3. Thue nghiém va két qua

Trong phan thyc nghiém, dé tim ra két qua cho mé hinh dé xuat, chiing toi sir dung bo dit
liéu trong cong trinh nghién ctru (Nguyen & Duong, 2019). B dir li¢u 1 va b dit liéu 2 1a hai bo
dwr liéu ngbén ngr tiéng Viét vé linh vuc thire dn dugce thu thap tai trang web streetcodevn.com. B
dir liéu 3 dugc thu thap tai cudc thi A vé phén tich cam xuc ¢ Viét Nam. Nhitng didc diém chi tiét
ctua ba bd dir liéu nay duogc trinh bay & Bang 2. Toan by cac nhén xét dugc chia thanh hai phan
16p: tich cuc va tiéu cuc.

Bang 2
Chi tiét cac bo dit liéu st dung trong viéc thuc nghiém
Tén bo dir liéu Phan 16p S6 lrrgng cau binh luin S6 luong tir
Tich cuc 15.000
B0 dir liéu 1 2.962.235
Tiéu cuc 15.000
‘ Tich cuc 5.000
B0 dir liéu 2 1.003.237
Tiéu cuc 5.000
Tich cuc 7.383
B0 dir ligu 3 347.733
Tiéu cuc 8.690

Ngudn: Pay 1a bo dit lidu tir cong trinh nghién ctru
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C6 nhiéu bd phan 16p di dat duoc két qua tét trong linh vire xtr 1y ngdn ngir tu nhién. Trong
cong trinh nghién ctru (Duong & Truong, 2019a; Tun, Johnny, & Ling, 2021) cac tac gia da cho
chung ta thiy sy so sanh vé tinh hiéu qua cua cac bd phan 16p duoc ap dung dbi véi phuong phap
lam ting dir liéu van ban. Vi vay, chung toi thuc nghiém trén ba bd phan 16p dugc st dung phd
bién 1a Naive Bayes, Random Forest va Support Vector Machine. Vi¢c thuc nghiém dugc thuc
hién trén ngdn ngit Python vé6i cau hinh méy tinh CPU Core 17, bd nhd RAM 8Gb.

Sau khi thuc hién viéc tién xir 1y, cac k¥ thuat 1am ting dit liéu dugc 4p dung nham tao ra
thém nhiéu cau binh luan. Bang 3 thé hién tong s6 lugng cu nhan xét va tong sb luong tir ddi voi
mdi bo dit lidu trong hai thoi diém trude va sau khi 4p dung cac bude 1am tang dit liéu. Sb luong
tir trong bo dit liéu 1 sau khi 4p dung céac k¥ thuat 13 hon mudi triéu tir. Ba bd phan 16p phé bién
(Duong & Truong, 2019a) dugc ap dung trong nghién ciru nay bao gom Naive Bayes (NB),
Random Forest (RF) va Support Vector Machine (SVM). Két qua phan loai trong hai tinh hudng
c¢6 ap dung va khong ap dung cac k¥ thuat lam tang dir liéu van ban duoc thé hién ¢ Bang 4. Két
qua trung binh bo phan 16p Naive Bayes dat duoc 1a 84% trong ca hai tinh hudng trudc va sau khi
ap dung cac k¥ thuat lam tdng van ban. B phan 16p Support Vector Machine dat dugc & murc
87%. Do chinh x4c cao nhat & bo phan 16p Random Forest véi két qua 95% sau khi ap dung cac
k¥ thuat lam tang dir liéu, tang gan 10% so véi trude khi ap dung. Vi két qua nay, chimg to cac
k¥ thuat lam tang dir liéu van ban dugc dé xuét trong nghién ctru nay da dat duogc hiéu qua.

Bang 3

Téng s6 cau binh ludn va tong sd tir trong mdi bo dir liéu sau khi ap dung cac k¥ thuat ké trén

Bo dir liéu Bo dit lidu 1 Bo dit liéu 2 B dit lidu 3

Truoce khi Sau khi Truoc khi Sau khi Truoce khi San khi
ap dung ap dung ap dung ap dung ap dung ap dung

S6 lwong cau binh ludn 30.000 120.000 10.000 40.000 16.073 64.292

Sélu-:;mgtl': 2.962.235 |10.438.550 | 1.003.237 | 3.534.413 347.733 | 1.287.089

Ngudn: Pay 1a két qua cua cong trinh nghién ctiru

Bing 4
Két qua trude va sau khi ap dung cac ky thuat lam ting vin ban
Trudce khi ap dung Sau khi ap dung
B¢ phan lop
Naive Bayes | Random Forest | SVM | Naive Bayes| Random Forest| SVM
B¢ dir liéu 1 82 84 86 83 97 86
Bo dir ligu 2 82 83 85 84 97 89
B dir liéu 3 88 91 91 85 92 88
Trung binh 84 86 87 84 95 87

Ngudn: Pay 1a két qua ctia cong trinh nghién ctru
4. Phén két luan

Phuong phap tao thém dir liéu vin ban duya trén bon k¥ thut da dugc ching toi trinh bay va
ap dung doi véi bai toan phan tich cam xuc. Két qua thuc nghiém trén ba bd dir liéu cho thay hi¢u
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qua ctia md hinh duoc chung toi dé xut. Bang cach str dung cac k¥ thuat don gian cho viéc thay thé
va chén tlr, ciing v6i viée st dung nhitng bd phan 16p phd bién, do chinh xac cia mé hinh d3 cai
thién dwoc gan 10%. Véi cong trinh nghién ciru nay, ching t6i s& tiép tuc xay dung b tir vung vé
cam xtc ddi voi ngdn ngir tiéng Viét nham lam cho phuwong phap ndy ning co thém hiéu qua.
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