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Phan giai dong tham chiéu duya trén
Ontology trong phan tich cam xuc

Lé Thi Thuy, Phan Thi Tuoi®, Quan Thanh Tho

Tém tit—Phan giai dong tham chiéu thue thé va
phan tich cam xiic 12 hai bai toan ddc 1ap kha phd
bién va dwgc quan tdm rat nhiéu trong cong dong xir
Iy ngén ngir tw nhién. Tuy nhién viée két hop ci hai
bai toan thi vin chua dwgc quan tim. Trong bai bao
nay, chiing tbi dé xuit mot hwéng ving dung co sé tri
thire dé giai quyét ddng tham chiéu déi twong (thue
thé) v6i khia canh cé cam xiic. Pong thoi, chiing tdi
ciing xay dung mot md hinh cho bai toidn phén giii
ddng tham chiéu dya trén Ontology trong phan tich
cim xiic ciia vin béan tiéng Anh. Cudi cing bai bio
dwa ra phwong phap danh gia cho mé hinh.

Tir khéa—phan giii ddng tham chiéu, ddi twong
va khia canh cé cam xitic, phan tich y kién, Ontology
cim xuc.

1 GIOI THIEU
‘ J iéc xac dinh sy lién Kkét con goi la sy tham

chiu cua céc cum tir cung chi dén mot dbi
twong cu thé trong xir Iy ngon ngit ty nhién (NLP)
goi 12 bai toan phén giai ddng tham chiéu (CR).
Hién nay, véi cong nghé Internet va nhu cau
mua sim cua con ngudi cang cao thi nhitng doan
van ban c6 nhiéu y kién vé cac san phdm trén cc
trang web ngay mot phong phu. Nhitng doan van
ban ¢ y kién d6 con goi 13 vin ban c6 cam xtc.
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Vi du 1: “'T have just bought a Samsung Galaxy
Note7. 2 like it looks
SHowever, it is expensive. It has a camera. °I took

it because beautiful.

a photo and it is amazing.”

Ap dung CR, xic dinh dwgc cac chudi dong
tham chiéu: Corel(a Samsung Galaxy Note7', it23,
It25, 1t2, 1t*1); Core2(Photo*, 1t>%). Ap dung bai
toan phan tich cam xuc, xac dinh dugc cac cap
Sen1(It>*, beautiful®); Sen2(It>?,
expensive®); Sen3(It>°, amazing’). Trong Senl,

cam  xuc:

“beautiful” 1a y kién tich cuc cua tir “It” trong ciu
2, vi tri th 5. Trong Sen2, “expensive” 1a ¥ kién
tiéu cyc cua “It” trong cau 3, vi tri tha 2. Trong
Sen3, “amazing” 1a y kién tich cuc cua “It” trong
ciu 5, vi tri tha 6. Két hop hai bai toan, nghia la
két hop Corel véi Senl va Sen2, ta ¢6 y kién vé “a
Samsung Galaxy Note7” 1a “beautiful” va
“expensive”. Két hop Core2 va Sen3, xac dinh
duoc “Photo” 1a “amazing”.

Véi vi du 1, nguoi doc s€ cam nhén dugc nam
ciu cia doan van ban trén déu dé cap dén
“Samsung Galaxy Note7” nho cac tu “it” & cau 2,
cau 3 va cau 4, “Photo” trong cau 5 va “It” trong
cau 5. Vay van dé trong NLP d6 la xac dinh dugc
“Photo” 1a mot khia canh ctia “Samsung Galaxy
Note7”, tir “beautiful” 1a y kién chi thudc tinh thiét
ké va “expensive” chi thudc tinh gia thanh cua
“Samsung Galaxy Note7”.

Dé thyc hién van d& nay, tac gia d& xuat sir dung
co s tri thirc chuyén biét giai quyét dong tham
chiéu gitra d6i twgng voi khia canh dya theo cong
trinh [1]. Tiép theo dé xuit dd thi ddng tham chiéu
dé tap hop két qua cua hai bai toan cam xuc va
ddng tham chiéu, cubi cing dua ra cic bo dong
tham chiéu ddi tugng vai khia canh c6 cam xiic.
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Céu triic ctia bai bao nhu sau: phin 2 gidi thiéu
cac nghién ctru lién quan cua bai toan CR va phan
tich cam xtc. Phan 3 dua ra cac dé xuét cia bai
bao: xdy dung Ontology cam xtic vé& smartphone,
md hinh CR dya trén Ontology trong phén tich
cam xtic va dd thi dong tham chiéu. Phan 4 1a két
qua thyc nghiém trén 100 vin ban c6 y kién vé
smartphone. Phan 5 danh gi4 két qua thyc nghiém
ciia md hinh. Cubi cung 13 két luan va hudéng phat
trién ctia bai bdo.

2 CACNGHIEN CUU LIEN QUAN
Phén giai dong tham chiéu

Vin d& dong tham chiéu dugc rat nhiéu nha
nghién ctru NLP quan tim chi yéu trén CR cum
danh tir, dai tir va thuc thé c6 tén. C6 rit nhiéu
cach tiép can dé giai quyét vin d& ddng tham
chiéu, cu thé:

- Phuong phap hoc may c6 gidm sat [2]; ban

giam sat hodc khong giam sat [3];

- Phuong phap duya trén dac tinh ngir nghia

cua ngén ngit: tir vung, cu phap [4];

- Phuwong phap dya vao d thi [5];
- Sur dyng Knowledge Graph, Ontology [6];
- Céc mo6 hinh dya theo luét [7].

Phan tich cam xic mirc khia canh

Phan tich cam xtc mtc khia canh la xac dinh
cac y kién vé thuc thé ¢ timg ddc tinh cua no. Bai
toan dwgc giai quyét theo nhidu huwéng nhu méd
hinh héa chii d& [8]; Probabilistic Latent Semantic
Analysis (PLSA) [9]; Latent Dirichlet Analysis
(LDA) [10]. Ngoai ra, bai toan phan tich cam xuc
con sir dung Ontology chuyén biét két hop vai cac
luat ngdén ngir dé xir 1y cac tir cam xtc [1]. Hién
nay da ra doi nhidu cong cu phén tich cam xac nhu
Trackur, SAS, Opentext, Statsoft, Clarabridge,
TheySay, NetOwl, NICTA, Sentiment Analysis

cua Stanford, ...
B9 cong cu Stanford CoreNLP

Stanford CoreNLP 1a mét by cong cu NLP kha
l6n cta [11], dugc st dung rong rdi ca trong

nghién ctru NLP, trong thuong mai va chinh tri. B

cong cu nay cé kién tric ddy du cac thanh phan
NLP, trong d6 c¢6 hai ting Coreference Resolution

va Other Annotators (sentiment).

Tang Coreference Resolution, [12] thuc hién CR
cum danh tir, dai tir va cac thuc thé c6 tén. Céc tac
gia két hop cac hé thdng trén co so ludt, c6 giam
sat va khong giam sat. Muyc tiéu cia tang
Coreference Resolution 1a don gian, huéng dén do
chinh x4c tir cao nhat dén thip nhét.

Tang gin nhan cim xiic (Other Annotators -
sentiment), [13] st dung ngan hang cay c6 nhan
cam xuc (Stanford Sentiment Treebank) va
Recursive Neural Tensor Network - RNTN dé
phén 16p cac cu tir rat tiéu cuc dén rat tich cuc thé
hién bf?mg cac ky hiéu: --, -, 0, +, ++.

3 PHAN GIAI D(;)NG’ THAM CHIEU DQI
TUGNG VOI KHIA CANH, CAM XUC
(OBJECT ASPECT SENTIMENT
COREFERENCE - OBASCORE).

Céc khai niém ctia mot sd thuat ngit sau dugc st

dung trong bai bdo nay.

Déi twong (Object) 1a mot khai niém chi dén

mot thue thé hay tén riéng cia mdt vat cy thé.

Khia canh (Aspect) 13 mot khai niém d& cap dén
mot thanh ph@m (component) hay mot thude tinh

(tinh chat - attribute) cia mot d6i tugng.

Cim xiic (Sentiment) 14 nhirng khai niém gdm
nhitng tir mang suy nghi cht quan, y kién vé mot

khia canh cta doi tuong.

Sau khi nghién ctru cong cy Stanford CoreNLP,
tac gia nhan thiy b cong cu nay chua giai quyét
dugc hai vin d&. Thir nhét, chua xac dinh duoc
cam x(c cta khia canh 4n; Thtt hai, chua xac dinh
cac khia canh thudc vé ddi twong nao trong vin
ban. Dé khic phuc nhitng han ché néu trén, bai bao
dé xuét phuong phap ung dung Ontology cam xuc
hd trg CR trén bo cong cu Stanford CoreNLP.

Ontology cam xiic h§ tr¢ phin giii dong
tham chiéu

Tac gia xay dung Ontology cam xuc cho

smartphone trén co s¢ ap dung va phat trién cong
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trinh [1], bang hai tap (C, R).

Trong d6 C = (C°, CA, C%) la tap céc tap cac
khai niém. C© 1a tip khai niém cua dbi twong
(Object), vi du: Samsung, IPhone, Oppo, ...; CA 1a
tap khai niém cta khia canh (Aspect). Khia canh
¢6 hai l6p con Component (camera, battery, ...) va
Attribute (design, price, ...); CS1a tip khai niém
cam xuc (Sentiment) cé cac tri thudc cac 16p tich
cuc (Positive), tiéu cuc (Negative) va trung hoa
(Neutral).

R = (RT, RN, RS) la tip céc tp quan hé giita cac
class v6i nhau, gitta cic ca thé trong cung class
hodc khéc class. R 1a tip cac quan hé c6 phéan cép
cha con (subconcept-of); RN 1a tp cac quan hé
(hasAttribute,

hasComponent,...); RS 1a tdp cic quan hé cam xtic

khéng phap cdp cha con

(isPositive, isNegative, isNeutral).

C4 thé 1a thuc thé hay d6i tugng cu thé: cua ddi
tuong: Galaxy J3, Oppo A37, ...; cua khia canh:
price, design, camera, ...; cua cam xuc: cheap,

expensive, beautiful,...

y SamSung Galaxy Note7 /’
y T A
£ = 4
Galaxy Note7¢ . . y 7
/
A
£
£ 3 q
f o Price s Camera
“Design | /
b ¢ Photo 4
// Y
y " Amazing 4
y v /
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V. /
4

Hinh 1. Kién triic Ontology cam xtic

Kién truc Ontology cam xtc dugc minh hoa &
hinh 1, c6 ba 16p: Object, Aspect va Sentiment.
DPudng miii tén giita cac ca thé trong cling mot 16p
hoic giita cac 16p khac nhau thé hién sy dong tham

chiéu gitta dbi tugng - khia canh, khia canh - cam

xuc.

Sau khi c6 duoc tap dong tham chiéu thyc thé,
tap cam xuc va Ontology cam xuc hd trg phan giai
ddng tham chiéu, tic gia két hop ba thanh phin
nay trong do thi ddng tham chiéu.

Do thi dong tham chiéu (CoReference Graph
- CRG)

Db thi CRG la mét d6 thi c6 hudng duge biéu
dién bé’mg cap (V, E):

-V 1a tép cac dinh chira cac ca thé cua 1op ddi

tugng, 16p khia canh, 16p cam xic va cac cum

danh tir, cac dai tir biéu dién d6i twong hay khia

canh.

- E 1a tap cac cung ndi cac dinh, c6 hudng thé

hién ba mdi quan hé¢ déng tham chiéu: tham

chiéu thuc thé (Core), tham chiéu cam xtc

(Sent) va tham chiéu khia canh (Asp).

- Trong s6 cua dd thi thé hién khoang cach gitra

cac dinh, vdi cac dinh thudc l6p Object va

Aspect hodc gilta 16p Aspect va Sentiment co

trong s6 bang 1, gitra 16p Object va Sentiment

c6 trong sb bang 2, giira cac dinh cung mot 16p

(d¢dng tham chiéu thyc thé) co trong sb 0.

Céc tinh chat cua db thi:

- Cac dinh khéng tring nhau, khic nhau vé tir

(tiéng Anh), vi tri trong ciu va vi tri cu.

- D6 thi CRG c6 thé c6 tir hai d6 thi con tro 1én.

- Néu quan hé Sent(vl,v2) c6 vl 1a cic cum

danh tr hodc dai tir dai dién cho cac ca thé cua

ddi twong, khia canh, va v2 chi co thé 1a cac ca

thé ctia cam xiic.

- Néu quan hé Asp(vl,v2) c¢6 vl 1a cac cum

danh tir, dai tir dai dién cho cac c4 thé cua doi

tugng thi v2 chi co thé 1a cic ca thé cua khia

canh.

- D6 thi CRG sé& ¢ céc dinh treo 1a cac ca thé

cua cam xuc hoac cac dai tur.

Xét lai vi du 1: “'I have just bought a Samsung
Galaxy Note7. I like it because it looks beautiful.
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SHowever, it is expensive. It has a camera. °I took
a photo and it is amazing.” St dung bd cong cu
Stanford CoreNLP, ta c6 dugc két qua dong tham
chiéu va gan nhin cam xGc nhu sau: Corel(a
Samsung Galaxy Note7!, it?3, It>% It32, It*);
Core2(Photo™*,  It>%);  Senl(It>°, beautiful?);
Sen2(It>2, expensive®); Sen3(It>¢, amazing).

Tir két qua cua Stanford, ta c6 CRG = (V, E)
duoc minh hoa & hinh 2, trong do:

V = {Samsung Galaxy Note7!, it>?, 1t>5, 1t*?,
It*!, Photo’, beautiful?, expensive’, amazing’}

E = {Core(a Samsung Galaxy Note7', it>?);
Core(it>?, It>d); Core(It>?, It¥?); Core(It*2, It*!);
Core2(photo®,  1t>%)  Senl(It>°,  beautiful?);

Sen2(1t32, expensive?); Sen3(It>°, amazing®)}

Samsung Galaxy
Note7! i3 It25

photo’ / '/\.
° beautiful?

ive3
expensive 4

It5:6 amazing®

Hinh 2. D6 thi CRG ciia vi du 1 tir két qua ctia bo
Stanford CoreNLP

Mo hinh phan giai dong tham chiéu OBASCore

Mb hinh CR d6i twong - khia canh - cam xuc

dugc d& xuét trinh bay ¢ hinh 3.

Hinh 3. M6 hinh phan gidi ddng tham chiéu OBASCore

Mb hinh c6 cac md dun: Document 1a van ban
¢6 y kién vé& smartphone; Stanford CoreNLP 13 b
cong cu CR; Ontology 1a mét co so tri thirec ¢6 cam
xuc vé smartphone; OBASCore 1a mé dun do tac
gia dé xuat, xir 1y két qua xuit ra cua Stanford
CoreNLP. OBASCore sit dung Ontology dé xéac
dinh cac tap ddng tham chiéu giita ddi tuong vai
khia canh c6 cam xuc (Triples of Object-Aspect-
Sentiment). Gidi thuat mo td chuc nang ctia mo
dun OBASCore dugc trinh bay ¢ hinh 4.

1. Khéi tao CRG

2. Thém dinh va cung tur tap C

3. Thém dinh, cung tir tap S khong trung dinh

4. Phan loai cac dinh theo céc class ciia Ontology

5. Cap nht trong sb cho céc cung theo dinh nghia CRG
6. Thém canh giita cac dinh dng tham chiéu trong cing
class dua trén Ontology

7. Xét cac dinh dau v khong 1a dinh cudi:

Tinh téng trong s6 tir v dén cac dinh treo.

Néu téng trong s6 bang 2, thém dinh 1a khia canh trong
Ontology twong tng véi dinh treo.

Néu tbng trong s6 bang 1, loai bo dinh trung gian.
Nguoc lai, loai bo dinh treo.

8. Thém cung giita d6i twong véi cac khia canh va gan
trong s6 bang 1

9. Xét cac dinh thudc tap V: néu cung (v1,v2) co trong

s6 bang 0 thi loai b6 v2.

Hinh 4. Giai thuat cia m6é dun OBASCore

Ap dung thuat toan cho vi du 1 dén budce 3 va 4,
ta ¢c6 dd thi nhu hinh 2. Sau budc 4 va 5, d6 thi
hinh 2 dugc gan gia tri trong sd cho cac cung va
cac dinh dugc phan loai theo 16p twong rng trong
Ontology. Két qua minh hoa ¢ hinh 5, véi dinh
thuoc 16p ddi twong 1a Samsung Galaxy Note7;
dinh thudc 16p khia canh 1a photo; dinh thudc 16p
cam xuc la beautiful, expensive, amazing; cac dinh

con lai khong thuge 16p nao trong Ontology.
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Hinh 5. D6 thi CRG ctia vi du 1 sau budce 5 giai thuat cua
mo6 dun OBASCore

Thuc hién tiép bude 6, 7, 8 va 9 cua giai thuat
OBASCore ¢ hinh 5, ta c6 dd thi cudi cung cua vi
du 1 nhu hinh 6. Khi d6 db thi CRG xuét hién hai
dinh price va design dugc xé4c dinh dya vao hai tir

cam xuc beautiful va expensive thong qua
Ontology cam xtic. Cung nét dirt thé hién dong
tham chiéu gitta d6i tuong - khia canh. Cung nét

1ién thé hién tham chiéu khia canh - cam x(c.

price
Samsung Galaxy Nl:kt_nef‘_,_.-1 ----- 1

s i

| B

1 1 1 ~~.design .
! 5 expensive3
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1
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Hinh 6. CRG cua vi du | dugce thuc hién boi giai thuat cua
mo dun OBASCore

Dd thi CRG xéc dinh Samsung Galaxy Note7 c6
ba cdp khia canh - cam xuc: photo - amazing,
design - beautiful, price - expensive.

4 KET QUA THUC NGHIEM.

Giai thuat OBASCore chay trén tap dir li€u véi
100 doan van ban c6 cam xtic vé cac smartphone
dugc cung cip boi cong ty YouNet Media
(http://www.younetmedia.com/) chuyén vé& phan
tich truc tuyén. Két qua thu dugc trinh bay ¢ bang
1. Tap dir liéu nay dugc chia thanh ba dang sau:

Dang 1: C6 khia canh
a) “I have just bought a Samsung Galaxy Note7.

>

1Its design is beautiful. The price is expensive.’

b) “Galaxy Note 5 is a perfect phone. I like it. Note
5 has a 2GB RAM. 1t is strong and powerful.”

Dang 2: Khong rd khia canh

a) “I have just bought a Samsung Galaxy Note7. It
is expensive.”

b) “I have just bought a Samsung Galaxy Note7. It

is amazing.”

Dang 3: Cé dbi twong va khong c6 tir dong tham

chiéu tryc tiép

a) “The Samsung Galaxy S5 is very beautiful. The
price is not cheap.”

b) “I bought my Galaxy S5 from store yesterday. I

>

loved the screen. It is so attractive.’

Béng 1. Két qua thyc nghiém cho 100 doan vin ban c6 cam xuc

vé smartphone

sé Két qua
TT Cac dang ciau .
cau | Pung | Sai
C6 khia canh 45 33 12
2 Khong ro khia canh 45 39 6
C6 dbi twgng va khong co
3 tir dong tham chiéu tryc | 10 5 5
tiép

V6i két qua ¢ bang 1, dang 1 ¢6 15i vi vin ban &
dang 1b c6 dong tir s¢ hitu “has/cd” (Note 5 has a
2GB RAM) khi d6 CR khong rit trich dugc “2GB
RAM” nén “It” ¢ cau 5 (dang 1b) khong tham
chiéu dén “2GB RAM” dan dén két qua phan tich

cam xuc cho khia canh khong chinh xac.

Dang 2 xay ra truong hop phan tich cam xuc
khong ding vi mot tir cam xtc co thé d& cap dén
nhiéu khia canh. Vi du ¢ dang 2b, tir “amazing” c6
thé chi dén khia canh 1a mot tAm hinh “photo” hay
khia canh 1a chit lwong “quality” cua “Samsung
Galaxy Note7”. iy la sy nhap nhing nghia cua tir

cam xuc.

Dang 3 c6 thé xay ra truong hop “bi sot” dbi
tuong vi khong c6 tir dong tham chiéu tryuc tiép,
dbi tuong dugc nhéc lai béng cach st dung khia
canh cua n6 & cau tiép theo va CR khong xac dinh

dugc. Néu doi twong dugc dé cép truc tiép co6 cam
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xtc, thi viéc phan tich cam xtc da gitp do thi
CRG khéng “bo sot” ddi twong (dang 3a).

Ngoai 18i xuit hién & ba dang vin ban trén thi
Ontology ciing c¢6 thé 1a nguyén nhan chi quan
giy ra 16i. Khi Ontology khong day du tri thirc thi
viée tim kiém va suy luan dan dén két qua khong
chinh xéac.

5 PANH GIA KET QUA THUC NGHIEM.

Mo hinh trinh bay & hinh 3 c6 két qua thuc
nghiém phu thudc vao két qua déng tham chiéu
thuc thé, két qua phan tich cam xtc va dd thi dong
tham chiéu két hop Ontology. Vi viy tac gia dé
xuét phuong phap danh gid mé hinh nhu sau: Tinh
d6 truy hdi R va do chinh xac P cho ting két qua
theo s6 cip ddng tham chiéu, s6 cip cam xtic va sb
bo ddi tuong - khia canh - cdm xuc ciia mot van
ban. Sau do6 tinh trung binh cng trén tdp dir li¢u
¢6 n vin ban. Ap dung phuong phap nay cho tap
dir liéu c¢6 100 ciu nhu bang 1, két qua danh gia
ctia m6 hinh 3 thu dugc nhu bang 2.

Bang 2. Két qua danh gia thuc nghiém ctia md hinh OBASCore

v6i 100 van ban

R Coreference Sentiment Ontology
po do(l ) 3) +CRG (4)
R 0,83 0,88 0,79
P 0,85 0,89 0,76

Trong bang 2, cot 4 1a két qua danh gia cudi
cung cua md hinh. Véi két qua nhu bang 2,
phuong phap CR dya trén Ontology trong phan
tich cam xtc cho dang cau don va cau ghép dat két
qua tuong ddi cao.

Hiéu qua ciia Ontology két hop CRG s& giam so
v6i coreference va sentiment nhung khong dang
ké. Néu mot trong hai diu vao khong chinh xéac thi
dau ra cuia OBASCore ciing s& sai va ngay ca khi
dau vao ding thi két qua cia OBASCore ciing c6
thé sai do Ontology c6 thé thiéu tri thirc. Tuy
nhién, so v6i danh gia cua thuat toan gbc
Coreference (78,93%) va Sentiment (80,7%) thi
két qua cua bai bdo cao hon, cu thé nhu bang 2.

6 KET LUAN

Ung dung Ontology cam xtc cho bai toan phan
tich cam xuc mirc khia canh két hop vé6i CR xéc

dinh duoc dbi tuong cu thé co khia canh va cam
xuc ciia ngudi viét trong mot vin ban.

Tuy nhién véi sy két hop nay con mot s6 han
ché nhu b6 sot dbi twong khi khong c6 dong tham
chiéu; phan giai ddng tham chiéu khong chinh xac
khi cé nhiing gidi tir phu dinh; rat trich cym danh
tir chwa dy du. Nhitng han ché nay s& duoc tac gia
tiép tuc nghién ciru va giai quyét. Ngoai ra dé nang
cao hiéu qua dong tham chiéu gitta ddi tuong -
khia canh, khia canh - cam xuc can phai phat trién,
mé rong Ontology cam xuc.
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Abstract—Entity co-reference resolution and sentiment analysis are independent problems and popular
research topics in the community of natural language processing. However, the combination of those two
problems has not been getting much attention. Thus, this paper susgests to apply knowledge base to solve co-
reference between object and aspect with sentiment. In addition, the paper also proposes the model of
Ontology-based co-reference resolution in sentiment analysis for English text. Finally, we also discuss
evaluation methods applied for our model and the results obtained.

Index Terms—co-reference resolution; object and aspect with sentiment; sentiment analysis; sentiment
Ontology.



