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Xay dung mo hinh phan tich cam xuc dua
trén moi quan hé phu thudc ngit nghia

Tran Khai Thién, Phan Thi Tuoi

Tém tit — Trong bai bao nay, cic tac gia dé xuat
mdt md hinh hiéu qua cho bai toan phin tich cam
xtic mirc khia canh. Thir nhit, tir dién cam xic va cic
luat viin pham phu thudc duwge két hop dé trich xuit
cic cip tir (cdm xuc — khia canh). Sau d6, nhd vao
ontology, cac khia canh dwgc gom nhém va xac dinh
dd do cim xiic cho tirng khia canh. Nhitng diém dic
biét ciia cong trinh dwgc tom tit nhu sau: 1) dé “lam
min” thang d cam xiic, cAc tac gia da tién hanh trich
xuét theo cum tir (thay vi chi xét tir dom lp) va 2)
bén canh viéc trich xuét cac tinh tir nhw nhiéu nghién
ciru khac, cdc danh tir va dong tir c6 trong tir dién
cam xiic ciing duwge xét dén. Cac thwe nghiém cho
thiy hé théng cho nhitng két qua kha quan.

Tir khoa — phan tich cdm xuc, khai phd quan
diém, luat vin pham phu thudc, biéu thirc chinh quy,
mo hinh phan tich cadm xic.

1 GIOI THIEU

ai toan khai pha quan diém (hay con goi la
“phan tich cam xuc” [1]) c6 nhiém vu xac
dinh cac yéu té tinh cam, cac danh gia dén
cac d6i twong san pham, dich vu, nhan vat hay cac
chu dé qua ba muc: van ban, cau, va khia canh.
Hién nay di c6 nhidu cong trinh 1am vé phan tich
cam xic cho cac ngoén ngir phd bién nhu tiéng
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Anh, tiéng Hoa va tiéng Nhat nhung véi tiéng
Viét, day van 1a mot chi dé “néng” can giai quyét.
Trong bai bao nay, cac tic gia dé xuit mé hinh cho
bai toan phan tich cam xuc muc khia canh tiéng
Viét bang cach két hop giita luat clia vin pham
phu thudc (goi 1a luat phu thudc), biéu thire chinh
quy, ontology va tir dién cam xac. Pé “lam min”
thang d6 cam xiic, cac tac gia da tién hanh rat trich
cum tir mang cam xtic (thay vi chi tir) bang cach
xét chon ca cac tr loai 1a pho tir. Cac cong trinh
[2,3] d4 cho thdy pho tir dong vai trd quan trong
trong su dich chuyén thang d§ cam xtc cua ca cum
tir. P6i vi cac tir mang cam xdic, ngoai viée trich
chon tinh tr nhu nhiing cach tiép can khac, cac
danh tir, dong tir c6 diém sb cam xuc ciing dugc
xét chon. Theo hiéu biét cua cac tic gai, day la
cong trinh dau tién ap dung van pham phu thudc
cho phan tich cam xtc cua y kién trong tiéng Viét.

Phén con lai cua bai bao dugce td chirc nhu sau:
Trong Phédn 2, cac cong trinh lién quan duoc gidi
thiéu. Phan 3, mo hinh rat trich dic trung va tir
mang cam xuc dugc trinh bay. Phan 4, cic tac gia
tap trung vao danh gia thuc nghiém. Cudi cung la
két luan va ké hoach nghién ctru tiép theo.

2 CONG TRINH LIEN QUAN

Phan tich cam xuc muc khia canh di vao phan
tich cac biéu hién cam xic ctia ngudi ding nham
dén cac dbi twong 1a cac khia canh, dic trung hay
thudc tinh ctia mdt hay nhiéu thyc thé trong mot
van ban cho trude. Phan tich & mitc nay co6 ba tac
vu: 1) xac dinh va trich xuét cac ddi tuong dugc
nhan xét, 2) xac dinh quan diém va 3) gom nhém
cac d6i twong ddng nghia. G. Qiu va cong su [4,5]
tiép can phuong phap xac dinh ddi twong dua vao
quan sat sy phu thudc giira cac tir thay vi chi quan
tam dén vi tri cua tir trong cAu nhu nhidu nghién
ciru khac. Céac tic gia nay dé xudt giai thuat
“truyén kép” dé trich xuit dbi tuong va tir cam xuc
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tir viéc quan sat mbi quan hé giita chung. Cac mdi
quan h¢ nay dugc xac dinh boi bo phén tich ct
phap cia van pham phu thugc. Ban diu, cac tir
“mdi” duge sir dung dé trich xuat cac tir mang cam
xuc cung cac dbi tugng. Cac tir mang quan diém
va cac ddi twong mai nay lai duoc dung dé trich
xuét cac tir mang quan diém va cac ddi tuong tiép
theo. Qua trinh duoc tiép dién cho dén khi khong
tim duoc tir mang quan diém nao khac nira. Giai
thuat “truyén kép” da gitp rat trich dwoc nhidu dbi
twong. Tuy nhién, phuong phép nay khong thich
hop cho viéc phat hién mot s ddi twong quan
trong ma khong dugc dé cap truc tiép boi cac tir
mang quan diém. Cong trinh [6] st dung mau
“part-whole” va “no” dé xac dinh cac dbi tugng bi
b6 qua boi giai thudt nay. Ngoai ra con mot sd
cong trinh dang luu y str dung van pham phu thudc
dé rat trich ddi twong va tir mang cam xtic nhu [7 -
9].

3 MO HINH RUT TRICH POl TUONG — TU
MANG CAM XUC.

Chung t6i d& xuit mé hinh rut trich dbi tugng —
tr mang cam xuc cho bai toan phan tich cam xtc
mirc khia canh. Piém dac biét cia mo hinh nay 1a
ching toi da két hop giita ontology, tir dién cam
xUuc va tap cac luat rat trich duge xay dung dua
trén moi quan hé phu thudc ngir nghia giira cac tir
trong cau cla van ban tiéng Viét cho trudc.

3.1 Dinh nghia

Theo B. Liu [10], mot quan diém 1a mot bo 5,
gé)m: (Ei, Aij, Sijk1, Hy, T]) v6i E;. tén cua thuc thé,
A khia canh E;, Sji 12 y kién cam xuc vé khia
canh Aj; ctia thuc thé E; cho boi chu thé Hy tai thoi
diém T, Hy 1a chu thé thé hién y kién, T; thoi gian
thé hién ¥ kién cua chu thé Hy. O bai bao nay,
chung t6i sir dung thuét ngit “ddi twong” dé noi vé
cho khia canh Ajj va thuc thé E..

3.2 Mo hinh

Mb hinh rut trich déi twong — tir mang cam xuc
dugc mo ta ¢ Hinh 1. Trong mo hinh, cac nhan xét
duoc tién xt ly qua viéc loai bo cac ky tu déc biét,
cac “stop word”. Dir li€u sau do6 dugc cho vao bd
phan tich ci phap phu thudc. Trong cong trinh nay,
b phan tich cu phap VNDP (Vietnamese
dependency parsing toolkit) [11] dugc lua chon st
dung. Dau ra cua giai doan nay 1a cac cdy cu phap
cia van pham phu thudc chtta cac quan hé phu
thugc va cac nhan tir loai cta cac tur trong cau. Cac

luat rat trich dugc ap dung va Kkét hop voi tu dién
cam xuc dé trich chon ra céac cap tu (cdm xic— dbi
tuong). Thao tac gom nhém cac ddi twong dwa vao
ontology dwoc tién hanh sau d6. Két qua cua ca
qué trinh 12 tong hop cac quan diém cua timg d6i
tuong. Cac cong doan trong mo hinh dugc trinh
bay chi tiét nhu sau: Tap luat rat trich dugc mo ta
tai muc 3.3. Muc 3.4 gidi thi¢u vé tir dién cam xuc
tiéng Viét. Muyc 3.5 trinh bay cach cac tac gia xay
dung ontology.

I NHAN XET I
I TAP LUAT RUT TRICH W

TIEN XU LY

v ¥

PHAN TiCH CU PHAP PHY THUQC fm=p{ CAC CAP (CAM XUC-DOI TUQNG) ¥

¥ TONG HQP
I QUAN DIEM

DOMAIN SPECIFIC ONTOLOGY

Hinh 1. M6 hinh rit trich d6i twong — tir cam xiic.

NHOM CAC D01 TUONG gl

3.3 Tap luat rut trich

Chung t61 xay dung tap luat rat trich dua trén
su phu thudc ngit nghia gilra cac tir trong cau. Cac
cdp tir loai dugc xét dén gébm danh tir - tinh tir,
danh tir - dong tur, danh tr - danh tir, tinh tir - tinh
tur, dong tir - dong tir, pho tir - tinh tir. Co 12 luat
duoc dé xut va cai dit nhu sau:

Luét 1: Néu c6 cum danh tir 1a chu ngit (sub)
tac dong tryc tiép dén tinh tir mang cam xuc thi rat
trich cdp tir nay.

T-> T-Dep =2 S,

S € SentiDict, T-Dep € {sub},

POS(T) € {N}, POS(S) € {A}

Vi du 1: bai xe thi qua nhé. Output: (nhd - bii xe)

root
sub

de;
amod punct

bdi_xe thi qua nhod

Luat 2: Néu c6 cum danh tir 13 chu ngit (sub)
tac dong truc tiép dén dong tir mang cam xiic thi
rut trich cap tir nay.

T > T-Dep > S, S € SentiDict, T-Dep €
{sub},

POS(T) € {N},POS(S) € {V}
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Vi du 2: hoc phi tang hoai. Output: (tang — hoc
phi)

) root L punct
NN A
hoc_phi tédng hoai

Luat 3: Néu c¢6 cum danh tir T 1a subject cua
mot tr H va H c6 moi quan hé verb modifier
(vmod) voi tr mang cam xuc S thi rut trich cép tir
(S-T).

T-> T-Dep > H & S-Dep € S,

S € SentiDict, T-Dep € {sub},

S-Dep € {vmod}, POS(T) € {N}, POS(S) €
{A}

Vi du 3: 16p hoc nhin sach. Output: (sach — 16p
hoc)

) root o punct )
( sub w (" vmod 3
/*,‘ r—\l ’
I6p_hoc nhin sach

Luit 4: Néu c6 cum danh tur T la subject cua
mot tr H va H c6 moi quan hé direct object (dob)
voi tor mang cam xuc S thi rat trich cép tir (S-T).

T-> T-Dep > H € S-Dep € S

S € SentiDict, T-Dep € {sub},

S-Dep € {dob}, POS(T) € {N}, POS(S) €
{N}

Vi du 4: may chiéu hay gip su cb. Output: (su
¢b - may chiéu).

root

sub punct
v( degw [ dob
may_chiéu hay gdp su_cd

Luat 5: Néu mot tinh tir mang cam xuc c6 mdi
lién hé noun modifier véi cum danh tir thi rat trich
cap tur nay.

S S-Dep 2> T, S € SentiDict,
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S-Dep € {nmod}, POS(T) € {N}, POS(S) €
{A}

Vi du 5: trudng ¢ co s¢ vat chat tot. Output:
(tdt — co s& vat chat)

root punct .
( _sub_ |{ dob nmod .
’ \L ] W ‘ '\L ’ 1 A
truéng cd co_sé_vat_chat tét

Luat 6: Néu mot cum danh tir c6 mdi lién hé
direct object v6i dong tir mang cadm xuc thi rut
trich cap tr nay.

T-> T-Dep 2 S, S € SentiDict,

T-Dep € {dob}, POS(T) € {N}, POS(S) €
v}

Vi du 6: ch}ing em khong can thanh tich.
Output: (khong can — thanh tich).

root

sub

A

thanh_tich

punct

chung_em khéng cén

Luat 7: Néu mot cum danh tr 6 mdi lién hé
direct object (dob) véi tinh tr mang cam xuc thi
rut trich cap tir nay.

T-> T-Dep 2 S, S € SentiDict,

T-Dep € {dob}, POS(T) € {N}, POS(S) €
{A}

Vi du 7: t6i thich khach san nay. Output: (thich
—khach_san).

root punct

subl( dob det 1
téi thich khach_san nay

Luat 8: Néu nhiéu d6i twong duoc ndi nhau
boi cac lién tr “va”, “hoac”, “hay” thi trich chon
cac ddi twong nay cung tir cam xuc dé cép dén
chung.

Ti -> Ti—Dep > H-> Tj-Dep -> Tj

Ti-Dep € {coord},



24 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL, Vol 20, No.K7- 2017

Tj-Dep € {conj}, POS(Tjj) € {N}

Vi du 8: t6i thich canh vét va con nguoi noi

nay. Output: (thich — canh vat), (thich -
con_nguoi).
ot punct
sub l” dobl( coord l conj ( nmod
téi thich canh_vat va con_nguoi

Luat 9: Néu nhi€u tr mang cam xtc dugc noi
nhau bdi cac tir “nhung”, “tuy”, “tuy nhién” ... thi
trich chon cac tir ndy cung target ma chung de cap
dén.

Si 9 Si—Dep 9 H 9 Sj—Dep 9 Sj
Si) € SentiDict, S;-Dep € {conj},
Si-Dep € {coord}, POS(Sij) € {A}

Vi du 9: truong nhé nhung dep. Output: (nho -
truong), (dep — truong).

rooft punct

[ __sub ‘] coord _ conj ‘
' A

o
trwong nhé nhung

sach

] Luat 10:' Néu trong ciu c6 dong tir mang quan
diem c6 moi lién hé verb modifier véi dong tir
khac thi‘ rat trigh hai dong tir nay cung target ma
chung d¢ cép dén.

Si> S-Dep 2 Sj < T-Dep € T
Sij) € SentiDict, POS(Sij) € {V},
S-Dep € {vmod}, T-Dep € {dob}

‘Vi du 10: trudng can giam hoc phi. Output:

(can giam — hoc phi).

root punct
sub \ vmod { _dob "
|

e

trudng can  gidm

hoc_phi

Luat 11: Néu trong cau xuit hién pho tir (phl;J,
tu, adv) thi trich tir nay cung tur cdm xtic ma né bo
nghia.

RC - RC-Dep =2 S, POS(RC) € {R},

POS(S) € {A}, RC-Dep € {amod}

Vi du 11: truong kha on. Output: (kha on —
truong).

root

‘ ’ sub ]
) R

amoc unc
~amod BJ—I\Y

!

truong  kha on

Luat 12: Néu trong cau xuat hién mau “khong”
thi rat trich cap “khong” va cum danh tur.

Vi du 12: khong may lanh, khong quat. Output:
(khong — may lanh), (khong - quat)

Trong d6: SentiDict 1a tir dién cam xtc; S 1a tir
mang cam xuc; T 1a dbi twong ma cam xtc chi
dén; S-Dep (hoidc T-Dep) 1a quan hé phu thudc cua
S (hoac T); POS(S) hodac POS(T) 1a nhan tir loai
cua S hodc T; N, A, V, R tuong ing 1a tir loai dong
ttr, tinh tr, danh ttr, pho tir; va sub, amod, dob,
nmod, vmod, sub, conj, coord la cac nhan quan hé
phu thudc theo VNDP [11].

3.4 Tirdién cam xiic (SentiDict)

Chung t6i tién hanh xay dung thii cong tir dién
cam xtic khoang 1.500 tir (term), gdm cac dong tir
va tinh tir. SO luong tir 1a twong d6i du dé ching
t6i tién hanh cac thir nghiém. Cac tir nay dugc thu
thap tir tap ngir liéu y kién cua 420 sinh vién
HUFLIT va tir cong bd [12]. Pé xac dinh trong sb
c4c tir mang quan diém nay, chung t6i chuyén ngi
ching sang tiéng Anh va gan trong s6 cua ching
bang v6i trong s6 cao nhat cia tir tiéng Anh tuong
tmg c6 trong bd tir dién cam xic tiéng Anh,
SentiWordNet [13]. Tir dién cam xuc duoc luu trit
trong co so dit liu vdi cac truong chinh nhu sau:
term, diém s6 tich cuc, diém sb tiéu cuc va tir loai.
Béang 1 trinh bay mot sb tir cam xtic co trong tir
dién.

Bang 1. Céu tric tir dién cam xuc tiéng Viét.

Term {?lem S0 i?iem S0 T loai
tich cuc tiéu cuc N
dep 0,875 0 tinh tr
xu 0 0,875 tinh tir
3.5 Ontology

Cho muc dich thtr nghiém, chung t6i xay dung
mot ontology cho truong dai hoc dé quan 1y cac
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mdi quan hé ngit nghia giita cac thuc thé cua
truong dai hoc va cac thudc tinh cia chiung. Bang
cach xac dinh cic mbi quan hé ngit nghia, chung ta
c¢6 thé dé& dang gom nhém cac ddi twong di thu
thap duoc tai myuc 3.3. Trong bai bao nay, cac tac
gia xay dung mot ontology cung cép cac biéu dién
tri thirc vé& trudng dai hoc (cu thé 1a Huflit). Hau
hét cac thong tin vé truong dai hoc dugc mo ta
thong qua cac khai niém vé thuc thé, cac thude
tinh, va cac mdi quan hé gitra chung. Cac khai
niém duogc t6 chirc thanh mot ciu trac cay phan
cép c6 mdi nat dai dién cho mot khai niém. Viée
dinh nghia cac khai niém duoc dua trén By Tiéu
chuén Panh gia Chét lwong truong Pai hoc cia B
GD-DT (Qb 65/2007/QD-BGDDT). C6 tam nhém
dbi twong trong pham vi danh gid mot truong Pai
hoc: Chuong trinh dao tao; Con nguoi; Co sé vat
chat; Hoat dong dao tao; HO tro tu vén; Tai chinh;
Té chirc; Vui choi giai tri. Phién ban hién tai gom
85 khai niém duoc xdy dyng biang phin mém
Protégé [14]. Mot doan cia ontology duoc mo ta
bdi Hinh 2.

v Thing
> chuong_trinh_dao_tao
> con_ngudi
v cd_sd_vat_chat
canteen
B phong_hoc
» @ phong_may
thang_may
» O thu_vién
toilet
wifi
v hoat_déng_dao_tao
- chat_luong_giang_vién
» © hoat_déng_16_chirfc_giang_day
v ®hd_tro_tw_van
chinh_sach
cac_van_dé_hoc_tap
hoc_béng
khac
nghé_nghiép
sic_khoe
tai_chanh
v 16_chirc
- khoa
- phéong_ban
B trung_tam
> vui_choi_gidi_tri

v

Hinh 2. Ontology vé& trudng dai hoc.

4 PANH GIA.

Pé xac dinh tinh hiéu qua cua hé théng, cac
thuc nghiém da duogc tién hanh trén tdp dir li€u
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kiém thir 1a 320 nhan xét thu thap thuc té tir sinh
vién cia truong dai hoc Huflit.

Chung t6i st dung ba d0 do Precision (P),
Recall (R), va F-measure (F1) dugc dinh nghia
theo cong thirc (1), (2), va (3). Trong do GT 1a tap
cac tir dugc gan nhan bdi chuyén gia. T 1a tip cac
tr duoc raut trich béi luat.

Két qua thyc nghiém trén mo hinh dé xuit
duoc thé hién & Bang 2. H¢ théng dat trén 81% vé
d6 do Precision, d do Recall 14 trén 70% va d0 do
F-measure la trén 75%.

GTNT
P=— (1
T
GTNT
R=——"— 2
GT
_2%PER o)
' PER
Béng 2. Két qua thuc nghiém cta hé théng rat trich
dbi trong va tir mang cam xuc.
GT T GTNT P R F1
453 | 395 320 81% 70% 75%

So sanh véi phwong phap biéu thirc chinh quy
Chung toi cling tién hanh so sanh véi cach tiép

can st dung biéu thirc chinh quy & [12] vdi cac

mau duoc cai dat boi GATE/JAPE nhu sau:

<adv> <word in dict.> - <sentiment word>  (4)

<sentiment word> (<conj.><sentiment word>)* >
<sentiment words> &)

<reverse word> <positive word (negative word)>
- <negative word (positive word)> (6)

Trong do6: <adv> co thé 1a “rat”, “kha”,
“siéu”... hodac “bi”, “hoi”, “gay”; <reverse word>
c6 thé 1a “khong”, “cha”, “ching”.

Chung toi danh gia hai hé thong trong viéc xac
dinh duoc cac tir cam xuc va cac khia canh ma
chung huéng dén. Chung t6i ciing st dung 437
nhan xét trong [12] 1am dir liéu kiém thir. Bang 3
va Hinh 3 biéu dién c4c cac két qua so sanh.

Béng 3. So sénh hai h¢ thng.

Phuong phap P R Fi
Biéu thirc chinh quy 73% 71% 72%
He¢ théng 72% 74% 73%
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75%
74%
73%
72%
71%
70%
69%

[ | Regular expressmn method
B Syntactic dependency method

Hinh 3. So sanh hai hé thng.

Két qua & Hinh 3 cho thiy hé thng sir dung
biéu thire chinh quy cho két qua tét hon véi do do
Precision nhung t¢ hon Recall va F-measure so vdi
hé thng d& xuét trong bai bao nay.

5 KET LUAN.

Trong bai bio nay, md hinh va co ché rit trich
d6i tugng va tir mang cam xiic trong bai toan phan
tich cam xtic tiéng Viét da duogc trinh bay va cai
dat. Voi sy két hop cia ontology, tir dién cam xuc
va cac luat phu thugc cling nhu biéu thuc chinh
quy, két qua cua giai doan thuc nghiém di cho
thdy tinh hiéu qua cua dé xuit nay. Xac dinh ddi
tuong va tir mang quan diém 1a nhiém vy trong
tdm cua bai toan phan tich cdm xtc néi chung va
bai toan phan tich cam xtic mrc khia canh noi
riéng. Theo hiéu biét cua chung toi, day ciing 1a
cong trinh dau tién ap dung van pham phu thudc
cho phén tich cam xuc thyc hién cho tiéng Viét.
Nghién ciru tiép theo, chiung toi du dinh s& mo
rong tép tor vung cam xuc cling nhu md rdng cac
ludt rut trich. Chung t6i cling xem xét viéc tich hop
hoc may nham nang cao hi¢u ning cua hé thong.
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TAP CHi PHAT TRIEN KH&CN, TAP 20, SO K7-2017

Tran Khai Thién

Tran Khai Thién t6t nghiép tha khoa Thac sy vé
Khoa hoc May tinh vao ndm 2013 tai Truong Pai
hoc Coéng nghé Thong tin (PHQG-HCM). Hién
nay, Tran Khai Thién la giang vién truong Dai hoc
Ngoai ngit - Tin hoc TP. Ho Chi Minh va dang 14
nghién ctru sinh nganh Khoa hoc May tinh tai Dai
hoc Bach khoa TP H6 Chi Minh (PHQG-HCM).
Huodng nghién ctu chinh 1a Xu ly ngdn ngit tw
nhién va ing dung.

Phan Thi Twoi

Phan Thi Tuoi 1a Gido su Tién si cong téc tai khoa
Khoa hoc va Ky thuat May tinh, Dai hoc Bach
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Khoa, PHQG-HCM. Phan Thi Tuwoi nhin béng
Tién si Khoa hoc May tinh tr Pai hoc Charles,
Cong hoa Séc nam 1985. Cac hudng nghién ciru
bao gébm Trinh bién dich, Truy van thong tin va
Xur Iy ngdén ngit tw nhién. Phan Thi Tuoi la nghién
ctru vién chinh cua cac du an trong diém cip Qudc
gia va dd xuat ban nhiéu bai bao trén céc tap chi va
hoi nghi uy tin Qudc gia va Qudc té.

Towards a sentiment analysis model
based on semantic relation analysis

Thien Khai Tran, Tuoi Thi Phan

Abstract — In this paper, we propose an effective model for aspect-based sentiment analysis. First, we
combined a sentiment dictionary and syntactic dependency rules to extract reliable word pairs (sentiment
— aspect). Then, thanks to ontology, we grouped those aspects and determined the sentiment polarity of
each. When we conducted experiments on real reviews, the system showed positive results.

Index Terms — opinion mining, sentiment analysis, semantic relations, sentiment analysis model.



