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TOM TAT

Phan tich cam xdc (hay con goi la phan tich y kién, khai pha quan diém) hién dang 1a bai toan
nhan duoc rat nhiéu sy quan tam trong nghién ciu va ca trong doanh nghiép. Cho dén nay, cac cong
trinh vé phan tich cam xdc trong tiéng Viét da c6 nhitng déng gop dang ké cho cong ddng khoa hoc va
cho kinh té. Bai bao nay thuc hién viéc khao sat va dua ra nhitng phan tich vé cac van dé xoay quanh
bai toan phan tich cam x(c tiéng Viét, bao gdbm: cic cong trinh dang cha y, nguon tai nguyén, va
nhiing &g dung dién hinh.

Tir khoa: phan tich y kién, phan tich cam xtc, khai phd quan diém, tiéng Viét.
1. Giéi thidu

Theo B. Liu [1], mét cam xtic hay quan diém dugc dinh nghia bang mot bo gdm 5 thanh phan:

(Eis Aij, Sijia, Hi, T) 1)

voi:

e E; tén cua thyc thé,

o Aij khia canh Ei,

e Sijkl 1ay kién cam xtc vé khia canh Aij caa thuc thé Ei cho bai cha thé HK tai thoi diém TI,

e Hk la chu thé thé hién y kién,

e Tl thoi gian thé hién y kién cua chu thé Hy.

Trong dinh nghia trén, S Co thé 1a y kién tich cuc, tiéu cuc, trung lap, hodc cling co thé 1a mot
d6 do m6 ta mirc d¢ cua tinh cam trong nhan xét nhu thang d6 1-5 sao cua danh gia Amazon. Thuc thé
Eico6 thé 1a san pham, dich vy, su kién hay cac chu de.

Vi du: Mot nguoi dung tén Nam tao mot nhan xét vao ngay 23/10/2017 nhu sau: “T6i mua con
Macbook vai ngay truéc. N6 qud la cai may vi tinh tuyét voi. Man hinh cuc nét. Tuy nhién, gia lai hoi
cao.” Cd ba b cam xtic trong doan nhan xét nay, thé hién boi Bang 1.

Bang 1: Vi du vé dinh nghia quan diém, cam xiic

Poi twong/ |, . Lz L
khia canh Tinh cam| Chi the | Thai gian

P ® | | M

Macbook | Tichcuc | Nam | 23/10/2017
Man hinh | Tichcuc | Nam | 23/10/2017
Giatién | Tieucuc | Nam |23/10/2017

Dua trén dinh nghia vé quan diém/cam xdc, phan tich cam xdc nhim t6i viéc phét hién cac bo
cam xuc trong vin ban ma vi thé cac bai todn phan tich cam xtc duogc sinh ra xoay quanh viéc phat
hién khai thac 5 thanh phan ciia bo cam xuc. Vi du nhu phén tich cam xdc muc cau, van ban huéng
dén thanh phan thtr ba 1a y kién cam xuc (tich cuc, tiéu cuc, trung lap) ma khoéng quan tam dén cac
thanh phan khac. Trich xuét cac cam xtc thang d6 min quan tim dén 4 thanh phan dau tién caa bo cam
xuc. Trong khi dé, phan tich cam xuc muc khia canh lai chi quan tim dén thanh phan thir 2 va thir 3.

Trong bai bao nay, ching t6i gidi thi¢u vé cac nghién ciru dang chu y, cAc nguon tai nguyén,
ung dung va dua ra cac danh gia, phan tich ciing nhu trinh bay cac co hoi va thach thirc caa phan tich
cam xUc tieng Viét.
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Phan con lai cia bai bao dugc trinh bay nhu sau: Muc |1 s& giéi thiéu vé ba bai toan chinh trong
phan tich cam xtc. Muc 111 dé cap dén céc tai nguyén cho phan tich cam xuc. Muc IV nhém tac gia s&
noi vé céc ang dung caa phan tich cam xdc va cudi cung, cac két luan dugc dé cap tai Muc V.

2. Ba bai toan chinh trong phan tich quan diém
2.1. Phan tich cam xdc mic tir, cum tir, xay dung tir dién

Phan tich cam x(c muc tir, cum tir lién quan dén viéc xac dinh do do cam xdc cho tir, cum tir
trong van ban. Phan tich cam xdc muc tir, cum tur 1a nhiém vu then chot, cung cap ngir liéu cho céc bai
toan phan tich cam xuc cac mirc do khac nhu mirc khia canh hay muac van ban.

Bang 2: So sdnh cdc cong trinh phén tich quan diém mic tir

Cong trinh Phwrong phap Han ché Piém manh

T.T.Vu& |Su dung tir dién xay dung thu | Tir dién xay dung thu cong. [Cho két qua cao trong

congsw [2] |cong tir SentiWordnet tiéng|So luong tur it (1.179 t).  |mién cAc nhan xét vé san
Anh. DPiém s6 cam xic cua tir|pham dién thoai di dong.
dugc gan tur diém sb cua tur
tiéng Anh tuong ung.
S. Trinh & Dua vao phan tich cam xdc|Diém s6 cam xUc cua tir va |Quan tdm dén viéc tinh
congsu [3] |tiéng Anh va diéu chinh lai|cum tir dwoc gan hoan toan [toan cam xUc cho ca cum
cho phi hop voi tiéng Viét.  |tir diém sb caa tir, cum tir [tur.
tiéng Anh tuong ung. Quan tdm dén céc tir loai
(danh ttr, dong tu, tinh tur,
pho tir)
H. Nam & Dich SentiWordnet Anh-Viét.|Phu thuéc vao nhom nganh |Cé xir ly slang words va

cong su [4]

Sau d6 sir dung tir dién Viét-
Viét d loc bo tir gay nhidu.
St dung WordNet score
propagation algorithm dé gan
diém sé cac term.

cu thé.

ter  thudc nhom
ngénh.
SO luong tur lon (hon

26.000 tr)

tung

H.Q.V.Vo |[Chuyén ngir tr 3 tir dién|Xu ly tha cong. Quan tdm dén ngit canh
& cong su [5] | Tieng Anh sau d6 su dung cua tur trong van ban.
luat va kiém tra tha cong.
T.K. Tran & |Su dung két hop cac phuong | Phu thudc vao cac cong cu|Phan I6p min.
congsu [6] |phap tha cong, hoi quy|tién xu ly. Quan tam dén cac tur loai,
logistic va tinh toan logic mo|Chua quan tim dén danh |tir 16ng.

dya trén dic trung ngén ngir

ttr, cum danh t&r mang cam

Xt Iy dugc cac cum tur.

tiéng Viét xuc. S6 luong tir 1on.

SentiWordNet [7] hién la tir dién cam xtic I6n nhat, gitp xac dinh gid tri cam xdc cua tir cho
nhiéu ngon ngir phd bién nhu tiéng Anh, Phap, Hoa. SentiWordNet mién phi cho muc dich nghién
ctru, tir dién nay dugc xay dung dya trén WordNet [8] bang hoc may ban giam sat. SentiWordNet da
ting dugc phat trién cho tiéng Viét qua cong trinh cua T. T. Vu va cong su [2] voi khoang 1.000 tur
mang cam xuc. Cong trinh cua H. Nam va cong su [4] xay dung tur dién cam xdc cho mién san pham
dva vao sy két hop gitra cac phuong phap thong ké, dich may va ban thé luan (ontology) WordNet.
Téc gia S. Trinh va cong su [3] xay dung tir dién cam xdc tiéng Viét gdm nam tir dién nhanh cho danh
tu, dong tu, tinh tu, trang tur, va cac dac trung khac, trén co so tir cac tur dién nhanh da duoc nhém tac
gia nudc ngoai phét trién cho tiéng Anh. Cong trinh [5] thuc hién viéc chuyén ngir tir ba tir dién tiéng
Anh thanh tiéng Viét két hop véi sir dung luat va kiém tra thu cong dé xay dung tir dién cam xuc tiéng
Viét vé6i khoang 6.000 tir. T. K. Tran va cong su [6] dé xuét cac luat mo dé tinh toan gia tri cam xuc
cho cum tir tinh tir va dong tir khi ma trude d6 nhom tac gia xay dung tir dién 16i qua viéc két hop
chuyén ngir tir SentiWordnet va hi quy logistic.
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Céc cong trinh trén da c6 déng gop cho cong ddng khoa hoc trong nudc tuy nhién con ton tai
mot s van dé nhu: luong tir vang khong nhiéu [2], [5]; phu thudc mién ¢ng dung [4]; chua quan tim
tinh toan gié tri cam xuc cho cum tir [2], [4] va diéu nay duoc [3] xtr Iy nhung cach ma cac tac gia tinh
toan gia tri cam xdc cho céc hedges (rao can ngdn ngir) tiéng Viét lai dya hoan toan vao céch tinh cua
tiéng Anh. Cong trinh [6] chwa dua ra giai phap cho cum danh tir khi ma cac cum tir nay ciing dong
gop vi tri quan trong trong phan tich cam xuc tiéng Viét.

2.2. Phan tich cam xdc mire vian ban

Trong hai thap ky qua, cac phuong phap dwa vao hoc may di thong tri trong hau hét cac bai
toan phan tich cam xuc, dac biét la bai toan mtrc vén ban bai viéc biéu dién cic dic trung co tic dong
Ién dén hiéu ning cua giai thuat hoc may [9]. Cac nghién ctru da tap trung vao viéc tao ra tp dac
trung hiéu qua dua vao hiéu biét vé mién va cac ky thuat chuyén biét dién hinh nhu céc cdng trinh
[10], [11]. Trong d6 cac tac gia sir dung ba phuwong phap hoc may truyén thong la Support Vector
Machine (SVM), Naive Bayes (NB), Maximum Entropy (ME) hoc trén tap dit li¢u véi déc trung n-
gram cho két qua thuc nghiém twong ddi cao ngay ca vai phan 16p nhi phan hay phan 16p nhiéu cap
do.

Tuy nhién, cong viéc nay hién c6 thé duoc thuc hién tot boi cac giai thuat hoc biéu dién
(representation learning) hay con goi 1a hoc dic trung (feature learning) nhu cac hudng tiép can theo
hoc sau, ki thuat tu dong phan biét va giai thich cac biéu didn vin ban tir dit liéu. Hoc sdu da ndi 1én
do kha ning tao ra cac biéu dién dir liéu & nhiéu cap do. Trong d6 phai ké dén cdng trinh cua D.
Nguyen va cong su [12] khi tan dung cic vin ban tiéng Anh duoc dich lam dir liéu huan luyén, céc
van ban tiéng Viét duoc dich bing may sang cac vin ban tiéng Anh réi dugc rat trich dic trung. Cong
trinh str dung mang CNN (Convolutional Neural Network) dé phan 16p vian ban. Két qua thuc nghiém
dat 84.40% trong tong s 25.991 nhan xét san pham tiéng Viét. Trong [13], tAc gia Q. Vo va cong su
sir dung két hop hai mang LSTM (Long Short-Term Memory) va CNN dé phan 16p 17.500 nhan xét
tiéng Viét theo ba muc khen, ché va trung tinh khi nhan thiy ring CNN hoat dong tdt trong viéc bat
dugc cac moi quan hé 1an can nhau trong van ban va LSTM véi co ché nha-quén cé thé xir 1y duoc
cac mdi phu thudc & khoang cach xa trong vin ban.

Bang 3: So sanh cdc cong trinh phén tich quan diém mikc van ban

Cong trinh Phwong phap M® hinh/ ky thuat B¢ phan lép
N. T. Duyen |Hoc may Str dung 3 k¥ thuat SVM, Naive | 2 I6p khen, ché.
va cong su Bayes, va Maximum Entropy.
[10] Pac trung n-gram.
T. K. Tran va [Hoc may Str dung 3 ky thuat SVM, Naive | 3 I6p khen, ché, trung
cong su Bayes, va Maximum Entropy. |tinh.
[11] bac trung n-gram.
D. Nguyen va | Dich may két hop hoc|Word embedding, 2 16p khen, ché.
cong su [12] |sau CNN.
Q. Vova Hoc sau Word embedding, LSTM-CNN. |3 I6p khen, ché, va trung
cong su [13] tinh.

2.3. Phéan tich cam xuc mirc khia canh

Phan tich cam xdc muc khia canh 1a phan tich cam xdc ciia ngudi ding nhim vao cac dbi tugng
Ia cac khia canh, dic trung hay thudc tinh cia mot hay nhiéu thuc thé trong mot vin ban cho trudc.
Phan tich quan diém muc khia canh dugc nhiéu sy quan tim hon ca véi mot sé dong cong bd, dién
hinh nhu cac cong trinh cta T. T. Nguyen va cong su [14] st dung phuong phap lai, T. K. Tran va
cong su [15], [16] str dung cu phéap phu thudc, L. Mai va cong su [17] cling nhua D. Nguyen va cong su
[18] str dung hoc sau. Viéc xac dinh khia canh va tir mang cam xuc la nhiém vu trong tdm cua bai toan
phan tich cam xdc mac khia canh. Vi vay phén tich & mac khia canh c¢é hai tac vu chinh: 1) xac dinh
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va rit trich cac khia canh duoc nhan xét, va 2) xac dinh tri cam xuc lién quan dén cac khia canh twong
ung.

-Xac dinh va rut trich khia canh

Nhom tac gia T. T. Nguyen va cong su [14] da dé xuat phuong phép tiép can lai 1a xay dung md
hinh phan tich cam xtc bao gém db thi khai niém (concept graph), ontology, 64 luat cam xtc dua trén
biéu thirc chinh quy va phuong phap hoc may dé phan I6p khen hay ché. o thi khai niém va ontology
phuc vu cho qué trinh phan tich tu dong c4c cau tric don gian cia ngdn ngit ty nhién. Trong khi d6
céc luat cam xdc gidp cho hé théng hiéu dugc cac thanh phan cua ngdn ngir, gilp xu 1y duoc cac dang
ciu so sanh, rat trich duoc mot sé cac khia canh khong twdng minh. Trong qua trinh rdt trich, c6 thé
xuat hién nhiéu tir khac nhau chi cuing mot khia canh, vi du nhu ‘phong’, ‘phdng b¢’, ‘can phong’
cung d& cap vé mot khia canh 1a ‘phong’, khi nay hé thong phai thyc hién viéc ‘gom nhom’ cac khia
canh nay. T4c vu gom nhom khia canh thuong dugc giai quyét nhd vao xay dung ontology cho mién
chuyén biét nhu cong trinh [14] hodc sir dung hoc may ban giam sat dé gom nhém céc khia canh nhu
trong cong trinh [2].

-X4c dinh cam xtc

Xac dinh cdm xtic cho ting khia canh la tc vu thir hai trong qua trinh phan tich cam xtc muc
khia canh. Cac tac gia thuong su dung tap cac tir cam xuc, khia canh trong mdi cAu cd thé duoc xac
dinh bang cach cong don cac diém sb cua tir mang cam xuc lién quan, néu tong diém 1a I6n hon 0 thi
khia canh d6 mang cam x(c tich cuc va nguoc lai nho hon 0 1a khia canh tiéu cuc nhu dé xuat cua
Taboada cung cong su vdi phuong phap SO-CAL [19] (The Semantic Orientation CALculator) st
dung tir dién cua cac tir dugce gan nhin cam xtc cung trong sb. SO-CAL t6 ra hiéu qua trong nhiém vu
phan 16p cam xtic cho van ban. Mot s6 ¢ong trinh tan dung phuong phéap nay nhu [2], [16], [20].

-Khai thac méi quan hé phu thudc ciia cé4c tir dé rit trich dong thoi khia canh va tir cim
xuc
Bén canh viéc thuc hién doc Iap hai tac vu rat trich khia canh va xac dinh gia tri cam xuc, nhiéu
cong trinh lya chon cach tiép can rat trich dong thoi khia canh va tir mang cam xuc.

Vi phuong phéap dua trén luat c6 thé ké dén cong trinh ciia T. K. Tran va cong sy trong [15] lay
y tudng cua cong trinh G. Qiu va cong sy [21], [22] dé xuat giai thuat “truyén kép” (double
propagation) dé rat trich khia canh va tir cam xuc tir viéc quan sat méi quan hé phu thudc gitra ching.
Cac moi quan hé nay duogc xac dinh boi bo phan tich ¢ phap cia van pham phu thudc. Ban dau céc
tac gia sir dung tir moi (seed word) dé rit trich cac tir mang cam xuc cung cac khia canh. Céc tir mang
cam xuc va cac khia canh méi ndy lai dugc ding dé rat trich cac tir mang cam xtc va cac khia canh
tiép theo. Qua trinh duoc tiép dién cho dén khi khong tim dwoc tir mang cam xuc nao khac nira. Trong
[16], cac tac gia dé xuat mot md hinh phan tich cam xtc murc khia canh cho cac nhan xét tiéng Viét,
két hop tir dién cam xGc va céc luat vian pham phu thudc dé rit trich cac cap tir, cum tir mang moi
quan h¢ (cam xuc - khia canh). T. T. Nguyen va cong su [14] da xay dung 64 luat rat trich khia canh
va cam xiic tuong (g dya trén biéu thirc chinh quy. Hé thdng xir 1y dugc nhiéu dang cau tric cau,
phét hién duoc nhiéu khia canh (aspect) khong tuong minh, va cac truong hop co su dich Chuyen gia
trj cam xuc trong cdu co quan diém. Cac tac gia da tién hanh cac thir nghiém va cho két qua tt hon so
vai cac ky thuat caa khai pha dir liéu (nhu vector may hoc-SVM).

Gan day, phuong phap hoc séu (deep Iearnlng) cho phan tich cam xtc muc khia canh dé ndi 1én
nhu mét md hinh hoc may manh va tao duoc céc két qua rat thuyét phuc. V6i phuong phap nay, c6 thé
ké den cac cong trinh nhu L. Mai va cong sy [17], Dinh va cong su [18]. Nhom tac gid trong [17] de
xuat mo hinh goi tén 1a BRNN-CRF gom thanh phan gan nhan chudi két hop véi mang BRNN
(Bidirectional Recurrent Neural Networks) va CRF (Conditional Random Fields) dé rut trich cac doi
tugng mang cam xuc cling cac yéu t6 tinh cam twong ng trong cac nhan xét vé san pham dién thoai di
dong. Truge hét dir liéu duoc biéu dién dang tir nhang roi 1am dau vao cho mang BRNN véi tang
truyén nguoc (backward layer) dé thu thap cac thong tin tir qua khir va tang truyén thiang (forward
layer) dé thu thap cac thong tin tuong lai. Tiép theo, I6p CRF sé& xir 1y cac thong tin trén nhur 1a cac dic
trung dé dua ra cac du doan. Nhom téc gia trong [18] sir dung két hop gitta CNN va LSTM. CNN voi
64 ctra 56 nhan (kernel windows) mang vai tro loc ra 64 khia canh/ déi tuong dugc dé cap trong mau
tin trong khi LSTM dé xu ly mau tin dai d& gay nhiéu.
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Bang 4: So sanh cdc céng trinh phan tich quan diém mic khia canh

Cong trinh Phuong phap Pic diém Piém manh
T.T.Vu& [Su dung luat, hoc St dung luat ct phap dé trich |Phat hién dugc cac dac trung
cong sy [2] | may ban giam sat va |cac dic trung va tir mang cam|khoéng tuong minh va dong

tir dién xay dung tha | xuc. tham chiéu boi tap luat.
cong. Céc dac trung sau d6 dugc gom
nhom bai hoc may ban gidm sat
HAC két hop SVM-KNN.
Str dung tur dién xay dung thu
cong.
T.T.Nguyen |Str dung két hop|Luat biéu thirc chinh quy, dd thi | Xir Iy dugc nhiéu dang cau
vacongsy  |nhiéu phuong phap. |khéi niém, ontology, va hoc trdc cau, phét hién duoc duoc
[14] may SVM. khia canh khong tuong minh,
va cac trueong hop ¢6 su dich
chuyén gia trj cam xtc trong
cau c6 quan diém.
T. K. Tran va |Str dung luat Luat ct phap phu thuoc, Phét hién dugc mbi lién hé
cong su [15], ontology, nglr nghia gitra cac tur trong
[16] tir dién cam xdc. cau van ban tiéng Viét.
Tur d6 phét hién dugc khia
canh va tir mang cam xuc
théng qua méi quan hé phu
thuoc.
L. Mai va Hoc sau, Gan nhan chudi, Xir Iy dugc cac cau dai.
cong su [17] |Sequence labelling | Word embedding,
BRNN-CRF.
Hoc sau Word embedding Phat hién tot 64 khia canh va
D. Nguyen va LSTM-CNN. cam xuc tuong tng.
cong su [18] Xitr Iy dugc cac van ban dai,
loc nhiéu tét.
3. Tai nguyén

Tai nguyén cho phan tich cam xuc tiéng Viét hién 1a vin dé thach thuc cua gigi nghién cau
trong linh vuc nay do con nhiéu han ché va do nhiéu nhém nghién ctru chua cdng b6 1én mang dé cho
phép tai vé. Cac ngudn tai nguyén quan trong can cho bai toan phan tich cam xtc bao gom: dit liéu
nhan xét, mo hinh tir nhing (word embedding) duoc huan luyén san, va tir dién cam xdc tiéng Viét.

-Vé dit liéu nhan xét da gan nhan: Nam 2015, T.N.Duy va cong su [23] da giéi thiéu bo dir
liu gébm 4.000 cau vé linh vurc thiét bi dién tir va nghién ctu thuc nghiém ¥ nghia cua cac cau
so sanh bao gdm hai bai toan la xac dinh cac ciu so sanh va ghi nhan méi quan hé gitra ching.
Nam 2016, cugc thi vé phan tich cam xic do VLSP-2016 t6 chie da cung cap 5.000 mau nhan
xét cho viéc huan luyén va 1.000 nhan xét cho viéc kiém thir vé linh vyc thiét bi dién tir. Céc
mau nhan xét nay duoc gan nhin theo ba lép tich cuc, tiéu cuc va trung tinh
(vIsp.org.vn/vlsp2016/eval/sa). Bén nam 2018 c6 bo dir lieu VLSP 2018 datasets vé linh vyc
nha hang khach san cua workshop Vietnamese Language and Speech Processing
(vlsp.org.vn/vlsp2018/). Va méi day, ngir liéu vé nhan xét cua sinh vién duoc tac gia N.L.T.
Ngan va cong su cung cap co tén la UIT-VSFC: Vietnamese Students’ Feedback Corpus for
Sentiment Analysis [24]. Vé dir lieu am thuc dugc nhom www.streetcodevn.com thu thap tur
Foody.vn va cung cip cho cong ddng bd ngit liéu gan nhan gdm 50.000 mau binh luan.

-Vé mé hinh tir nhing Word2Vec cho tiéng Viét da duoc huin luyén sin: c6 cac thu vién

Word2VECVN cua tac gia Vi Xuan Son (github.com/sonvx/word2vecVN),

thu vién

Word2Vector Vietnamese cua nhém Streetcodevn hay cong trinh [25] cua nhém P.T.Tuoi va
cong su.
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-Vé tir dién cam xlc tiéng Viét: co cac ngudn da dugc cong bd cho phép tai vé nhu
VietSentiWordNet [26], VietSentiLex [5].

4. Ung dung

Phén tich cam xtic gitip chu thé c6 thé Iing nghe va hiéu dwoc nhimg gi dang dugc ndi vé minh.
Céc thdng tin c6 thé la:

- C4c xu huang xa hoi;

- Théng tin cam nhan vé thuong hiéu;

- Théng tin vé nganh hang;

- Phan @ng vé san pham:;

- Tam 1y hanh vi nguoi st dung, nguoi mua.

N&m bat duoc cac thong tin nay gilp chu thé c6 thé do luong cac hoat dong tiép thi, ban hang
cling nhu dua ra dugc cac nghién ciru thong ke, bao cdo cac xu hudng. Mot quy trinh cia mét ung
dung phéan tich cam xdc cé thé nhw sau:

- Thu thap dit ligu tir mang xa hgi, dién dan, va do luong theo thoi gian thuc.
- Tu dong phan tich va danh gia cac thong tin.
- Hién thi ty dong va dua ra cdc phan tich bao co.

Céc doanh nghiép, thuong hiéu dang cha ¥ hoat dong trong linh vuc ndy c6 thé ké dén YouNet
Media (www.younetmedia.com), DAZIKZAK (www.dazikzak.com), va SMCC (www.smcc.vn). Hinh
1 mé ta phan hoi cua nguoi tiéu dung vé rap chiéu phim dugc thong k& tr mot cong cu Social
Listening cua YouNet Media. Gitra ba rap CGV, Lotte Cinema va Galaxy thi CGV dugc danh gia la
c0 chat lugng dich vy tot nhat, tuy nhién gia vé lai kha cao. Lotte c6 nhi€u chuong trinh wu dai véi gia
bap nudc ré, nhung lai bi khach hang phan nan veé thai d6 phuc vu cia nhéan vién.

Khach hang néi gi vé cac rap chiéu phim trén social media?

Hinh 1: Y kién nguoi dung rap chiéu phim
(nguon: younetmedia.com)

5. Két luan

Trong bai bao nay, ching t6i di d& cap dén tinh hinh nghién ctru cling nhu cac ngudn tai nguyén,
céc ung dung vé phan tich cam xdc tiéng Viét. Co thé néi day 1a mot trong nhitng bai toan nhan duoc
guan tam nhiéu nhat trong cong dong nghién ciu boi tinh ang dung va thuc tién. Chang t6i cho rang
cac két qua nghién cau sé tét hon nita khi tai nguyén cho phan tich cam xdc tiéng Viét phat trién, nhat
1 trong thoi dai bung né vé dir liéu nhu hién nay.

TAI LIEU THAM KHAO

[1] B. Liu. Sentiment Analysis and Opinion Mining, Synth. Lect. Hum. Lang. Technol., 5: 1:1-167,
doi: 10.2200/S00416ED1V01Y201204HLT016. May 2012.

[2] T.T.Vu, H. T. Pham, C.T. Luu, Q.T. Ha. A Feature-Based Opinion Mining Model on Product
Reviews in Vietnamese, Springer, Berlin, Heidelberg, 23-33, 2011.

[3] S. Trinh, L. Nguyen, M. Vo. Combining Lexicon-Based and Learning-Based Methods for

87



[4]
5]

(6]
[7]

(8]
9]

[10]

[11]
[12]

[13]

[14]

[15]
[16]
[17]
[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

88

Sentiment Analysis for Product Reviews in Vietnamese Language, Springer, Cham, 57-75,
2018.

H. Nam Nguyen, T. Van Le, H. Son Le, and T. Vu Pham. Domain Specific Sentiment
Dictionary for Opinion Mining of Vietnamese Text, Springer, Cham, pp. 136-148, 2014.

H. Q. V. Vo, Kazuhide Yamamoto. VietSentiLex: a sentiment dictionary by considering the
polarity of ambiguous sentiment words - Google Search, The 32nd Pacific Asia Conference on
Language, Information and Computation (PACLIC 32), 2018.

T. K. Tran and T. T. Phan. A hybrid approach for building a Vietnamese sentiment dictionary,
J. Intell. Fuzzy Syst., 35:1,967-978, doi: 10.3233/JIFS-172053, Jul. 2018.

F. S. Stefano Baccianella, Andrea Esuli. Sentiwordnet 3.0: an enhanced lexical resource for
sentiment analysis and opinion mining,” Lrec, vol. 10, pp. 2200-2204, 2010.

C. Fellbaum. WordNet : an electronic lexical database. MIT Press, 1998.

Y. LeCun, Y. Bengio, and G. Hinton. Deep learning, Nature, 521:436-444, doi:
10.1038/nature14539, May 2015.

N. T. Duyen, N. X. Bach, and T. M. Phuong. An empirical study on sentiment analysis for
Vietnamese, 2014 International Conference on Advanced Technologies for Communications
(ATC 2014), pp. 309-314, doi: 10.1109/ATC.2014.7043403, 2014.

T. K. Tran, T. T. Phan. Multi-Class Opinion Classification for Vietnamese Hotel Reviews, Int.
J. Intell. Technol. Appl. Stat., 9:1:7-18, doi: 10.6148/1JITAS.2016.0901.02, Mar 2016,

D. Nguyen, K. Vo, D. Pham, M. Nguyen, and T. Quan. A Deep Architecture for Sentiment
Analysis of News Articles, Springer, Cham, 129-140, 2018.

Q. H. Vo, H.T. Nguyen, B. Le, M.L. Nguyen. Multi-channel LSTM-CNN model for
Vietnamese sentiment analysis, 9th International Conference on Knowledge and Systems
Engineering (KSE), pp. 24-29, doi: 10.1109/KSE.2017.8119429, 2017.

T. T. Nguyen, T. Thanh Quan, and T. Thi Phan. Sentiment search: an emerging trend on social
media monitoring systems, Aslib J. Inf. Manag., 66:5:553-580, doi: 10.1108/AJIM-12-2013-
0141, Sep 2014.

T. K. Tran and T. T. Phan. Mining opinion targets and opinion words from online reviews, Int.
J. Inf. Technol., 9:3:239-249, doi: 10.1007/s41870-017-0032-9, Sep. 2017,

T. P. TK Tran. Towards a sentiment analysis model based on semantic relation analysis, Int. J.
Synth. Emot., 9:2:54-75.

L. Mai, B. Le, Aspect-Based Sentiment Analysis of Vietnamese Texts with Deep Learning,
Springer, Cham, pp. 149-158, 2018

D. Nguyen, K. Vo, D. Pham, M. Nguyen, and T. Quan, A Deep Architecture for Sentiment
Analysis of News Articles,” Springer, Cham, pp. 129-140, 2018

M. Taboada, J. Brooke, M. Tofiloski, K. Voll, and M. Stede. Lexicon-Based Methods for
Sentiment Analysis, Comput. Linguist., 37:2:267-307, doi: 10.1162/COLI_a_00049, Jun. 2011,
T. K. Tran and Tuoi Thi Phan, An upgrading SentiVoice - a system for querying hotel service
reviews via phone, 2015 International Conference on Asian Language Processing (IALP), pp.
115-118, doi: 10.1109/IALP.2015.7451545, 2015.

G. Qiu, B. Liu, J. Bu, and C. Chen, Expanding domain sentiment lexicon through double
propagation, Proceedings of the 21st international jont conference on Artifical intelligence.
Morgan Kaufmann Publishers Inc., pp. 1199-1204, 2009.

G. Qiu, B. Liu, J. Bu, and C. Chen, Opinion Word Expansion and Target Extraction through
Double Propagation, Comput. Linguist., 37: 1:9-27, doi: 10.1162/coli_a 00034, Mar. 2011,

T. N. Duy and P. T. Bach NX, Van PD. Mining Vietnamese comparative sentences for
sentiment analysis, Seventh International Conference on Knowledge and Systems Engineering -
2015 (KSE), pp. 162-167, 2015.

N. L.-T. Ngan, Kiet V N, Vu Duc Nguyen, Phu Xuan-Vinh Nguyen, Tham Thi-Hong Truong.
“UIT-VSFC: Vietnamese Students’ Feedback Corpus for Sentiment Analysis, 10th
International Conference on Knowledge and Systems Engineering (KSE 2018), 2018.

P. T. Tuoi. and P. Do Nguyen Ngoc Duy, A Data Preprocessing Method to Classify and
Summarize Aspect-Based Opinions using Deep Learning, 11th Asian Conference on Intelligent
Information and Database Systems, 2019.

X.-S. Vu and S. B. Park, Construction of Vietnamese SentiWordNet by using Viethamese
Dictionary, Dec. 2014.



A SURVEY ON SENTIMENT ANALYSIS FOR VIETNAMESE
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Abstract: Sentiment analysis (or opinion mining) is an important new field of research that has
attracted the attention not only of researchers, but also businesses and organizations. In this article, the
authors conduct a survey for sentiment analysis for Vietnamese. First, the remarkable work is
introduced. Then the resources and the notable applications are presented.
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