Tap chi Khoa hoc Pai hoc Hué: Ky thuit va Céng nghé; pISSN 2588-1175 | eISSN 2615-9732

Tdp 129, S6 24, 2020, Tr. 15-29; DOI: 10.26459/hueunijtt.v129i1A.5949

MO RONG TU DPIEN VIETSENTIWORDNET CHO MIEN DU
LIEU THUOC LINH VUC DU LICH SU DUNG PHUONG PHAP
DUA TREN TU VUNG

Lé Van Hoa*

Khoa Du lich — Dai hoc Hué

Tém tat. Khai pha quan diém gitip xac dinh huéng quan diém (tich cuc, tiéu cuc) ciia nguoi
dung vé mot chu dé, san phdm hay dich vu. Cé mét s6 cach tiép can khéc nhau vé khai pha
quan di€ém, trong d6 phwong phap khai pha quan diém dwa trén tir vung la kha pho bién. B
chinh x4c ctia phwong phap khai pha quan diém dua trén tir vung phu thudc rat nhiéu vao
tie dién duoc st dung, trong do6 chita cac tir quan diém vé cac linh viee cu thé. Mot bo dit liéu
6 thé thye hién phan 16p t6t trong linh vuc nay, nhung lai kém hiéu qua d6i véi mot s6 linh
viee khéc. VietSentiWordNet 1a tir dién quan diém tiéng Viét dugc st dung kha pho bién hién
nay, nhung thiéu nhiéu tit quan diém cho mién dit liéu thudc linh vye du lich. Bai bdo nay do
dé tap trung vao viéc mo rong tir dién VietSentiWordNet véi viéc lam giau cac tir quan diém
thudc linh vuce du lich, trong d6 mét mo hinh mé réng tir dién VietSentiWordNet st dung
phuong phap dua trén tir vung duoc dé xudt va mét tién trinh tién x ly dit liéu véi nhiéu
chttc nang duoc tich hop ciing duoc b sung nh3m nang cao hiéu qua phéan 16p quan diém.
Két qua thuc nghiém cho thay rang viéc tir dién VietSentiWordNet dugc mo rong da phan 16p quan
diém chinh xac hon déi véi cac cau quan diém trong linh vuc du lich.

Tt khoa: Tt dién VietSentiWordNet; mién di liéu du lich; khai ph4 quan diém; phuong
phép dua trén tit vung; hudéng quan diém.

1  Giéi thiéu

Khai pha quan diém la mot phan nhanh khac caa x ly ngén ngtt ty nhién, nghién ctru vé
thai do, cam xuc hodc tinh cam ctia con nguoi vé moét chu dé, san pham, hang hoéa hodc dich vu
cu thé [1]. Linh vuc nay lién quan dén xt ly ngdn ngtt, ngdn ngit hoc tinh toan két hop voi khai
pha van ban, bao gom cac ky thuat lién quan dén khai pha dit liéu vé quan diém va cd gang thu
thap thong tin co gia tri tir dit liéu nay. Theo W. Medhat va cong s [2], khai pha quan diém cé
thé duoc ti€p can theo 3 hwdng chinh: Hoc may (machine-learning), dya trén tir vung (lexicon-
based), va lai (két hgp hai phuong phap trén). Phuong phap dwa trén tir vung thwe hién viéc tim
kiém céc tir vung vé quan diém d€ phan tich van ban. Tt vung vé quan diém tich cuc thé hién
mot s6 trang thai mong mudn (nhu: yéu, thich, ...), trong khi tit vung vé quan diém tiéu cuec thé
hién mét s6 trang thai khong mong mudn (nhu: ghét, khong thich, ...). Ngoai ra, con ¢ cac cum

tte vung vé quan diém va thanh ngt ma sau day duwoc goi chung la tir ving quan diém.
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Khai phéd quan diém dua trén tir vung thuc té€ cting da thu hut dwoc nhiéu nha khoa hoc
quan tam. Cu thé, nghién cttu ctia C. Bucur [3] da xay dung mot mo hinh khai pha quan diém,
trich xudt cac danh gia vé khach san tir cac dién dan trén Internet va phan loai ching dwa vao ttr
dién SentiWordNet [4]; V. Soni va cong su [5] st dung phuong phép dua trén tir vung két hop
ttr dién SentiWordNet d€ tim ra cac khia canh tich cuc va tiéu cuc ctia san pham dién thoai di
dong trén website Amazon.com; M. Kundi va cong su [6] da dé xuat mot md hinh s dung
phuong phép dua trén tir vung dé€ phan 16p quan diém véi dix liéu 1a cac tweet trén mang xa hoi
Twitter va G. Qiu va cong su [7] da st dung phuong phap dua trén tir dién d€ xac dinh cac cau

quan diém trong quang cao theo ngtt canh.

Da6i véi tiéng Viét, nghién ctru ctia Kiéu Thanh Binh va cng su [8] st dung tir dién lién
quan dén cac ddc trung vé cau hinh va kiéu dang mdy tinh. Vi1 Tién Thanh va cong su [9] da xay
dung md hinh khai phé quan diém khach hang vé cc san phdm dién thoai di ddong dua vao luat
cu phap tiéng Viét va tir dién VietSentiWordNet [10]. RS rang, tuy thudc vao ting linh viec tng
dung ma cac nghién cttu nay lam giau thém cac tir quan diém cho linh vuc d6 va két qua la cac
mo hinh khai pha quan diém dua trén céc tir dién mo réng nay da nang cao duoc hiéu qua phan
16p quan diém. Riéng véi linh vuc du lich, chwa c6 nghién cttu nao vé khai pha quan diém déi
v6i mién di liéu tiéng Viét.

Theo P. Haseena Rahmath [11], thach thitc 16n nhét d6i véi khai phéd quan diém la déc tinh
phu thudc linh viee ctia cac tir quan diém. Mot bd di liéu tai cung mot thoi diém cd thé thuc hién
phéan 16p t6t trong linh vuc nay trong khi thiee hién phan 16p kém hiéu qua d6i véi cac linh vuc
khéc. Cling chung véi quan diém nay, Hong Nam Nguyen va cong su [12] cho réng nhiing tir
dién quan diém dang ton tai mot s gidi han nhat dinh khi 4p dung dé€ phan tich cac binh luan
va danh gia tiéng Viét trong khai pha quan diém nguoi sit dung. Pa s0 cac tir dién duoc st dung
trong cdc mo hinh khai phd d liéu nay thiéu kha nhiéu tir quan diém, dac biét trong cac linh viee
cu thé, dan dén hiéu qua phan 16p khong cao. Tit nhitng ly do d6, chiing toi dé xuat mé rong tir
dién VietSentiWordNet ctia Vit Xuan Son va cong su [10] v6i viéc lam giau thém cac tit quan
diém lién quan dén linh vuc du lich. D€ thuc hién diéu d6, chiing t6i dé xudt mdt mé hinh mé
rong tir dién VietSentiWordNet cho mién dit liéu thudc linh vuc du lich st dung phwong phap
dua trén tir vung. Y tudng xay dung mo hinh nay xudt phat tlr cdc nghién ctru trong [6, 8, 13, 14]
v6i dir liéu vao la cac binh luén lién quan dén linh vyc du lich. Thém vao d6, ching t6i dé xudt
mot tién trinh tién xtr ly dit liéu véi mot s8 chikc nang tich hgp nham nang cao hiéu qua phan
16p, nhu thém ddu, chuan hoéa ldy am tiét (d6i voi nhitng tir thé hién cam xuc dac biét), chuan
hoa chit viét tat, xtt ly biéu tuwong cam xtic. Cac dé xuat nay nham hudng dén xay dung mot tir
dién quan diém tiéng Viét ma co thé dp dung cho viéc phan 16p quan diém trong linh vuce du lich.

Cac phan tiép theo cua bai bao gom: cac phan tich vé cac nghién cttu lién quan duwoc mo ta
trong Phan 2; Phan 3 dé xuat phuong phap mo rong tir dién VietSentiWordNet cho mién dix liéu
du lich, trong d6 hai so d6 b6 sung tir quan diém va tién x¢ ly dit liéu dugc mo ta chi tiét. Phan

4 1a thye nghiém va phan tich két qua. Két luan ctia bai bdo duoc trinh bay trong Phan 5.
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2 Nghién cttu lién quan

Khai phd quan diém la nhim phét hién quan diém vé mot d6i tuong la tich cuc hay tiéu
cuc. Cac dc trung vé doi tuong la duge md ta, danh gia & cdc mire do khéac nhau. Theo B. Liu

[15], cac thanh phén co ban cua mét quan diém bao gom:

- Nguoi néu quan diém (Opinion holder): 1a nguoi hodc td chitc dua ra quan diém vé mot
déi tuong.
- Déi twong (Object): 1a mot thue thé duoc phan anh boi nguroi néu quan diém dwa ra quan
diém.
- Quan diém (Opinion): la mét y kién, tinh cam hodc sy danh gia ctia nguoi néu quan diém
vé mot d6i tuong.
Tuy theo ttng treong hop va muc dich cu thé, viéc khai pha quan diém c6 thé ¢ cac mikc
khac nhau: muec tai liéu, muiic cdu va mie dac trung. Dya vao nhiém vu lién quan dén cac miic va
gia dinh duoc thuce hién & cac mitc khac nhau, N. Mishra va cdng su [16] da dua ra danh gia vé

khai ph4 quan diém ¢ cac mttc khac nhau nhu dwoc mo ta nhu trong Bang 1.

Bang 1. Danh gia vé khai pha quan diém ¢ cac mic khac nhau

Mtic khai pha . " = .
o Gia dinh dwoc thyc hién Nhiém vy lién quan
quan diem
Mtrc tai liéu 1. Mdi tai liéu tap trung vao mot doi Nhiém vu: Phén loai quan diém
twong va chita quan diém duoc duarabdi | danh gia.
duy nhat mot nguoi néu quan diém. L, , n .
Y g d Cac 16p: Tich cuc, tiéu cuc va trung
2. Khéng ap dung cho bai dang trén | lap.
blog va dién dan vi c6 thé c6 nhiéu quan
diém vé nhiéu d6i tugng trong cac ngudn
do.
Mtrc cau 1. M6t cau chi chita duy nhat mot quan Nhiém vu 1: Xac dinh cau da cho la

diém duoc dang boi duy nhat mot nguodi | chi quan hodc cd quan diém.
néu quan diém; diéu nay khdng thé dun L, i .
d N y J ) 8 Cac 16p: Khach quan va cha quan
trong nhiéu treeong hop, vi du cé thé cé . L
R . (c6 quan dieém).
nhiéu quan diém trong cau ghép va cau
phtic. Nhiém vu 2: Phan loai quan diém
o ) cta cau da cho.
2. Ranh gidi cau duoc xac dinh trong

tai liéu da cho. Cac 16p: Tich cuc, tiéu cwec va trung

lap.

17



Lé Van Hoa Tap 129, S8 24, 2020

Miec khai pha . " " "
= Gia dinh dwoc thuc hién Nhiém vu lién quan
quan diem
Mtec ddc trung 1. Ngu6n dit liéu tap trung vao cac dac Nhiém vu 1: Xac dinh va trich xuat

trung ctia mot doi twong duge ddng bdi | cac dic trung ddi twong da dugce nhan

duy nhét nguoi néu quan diém. xét boi nguoi néu quan diém.

2. Khéng ap dung cho bai dang trén Nhiém vu 2: Xac dinh hudng cac
blog va dién dan vi c6 thé c6 nhiéu quan | quan diém vé cac dac trung la tich cuc,
diém vé nhiéu d6i tugng trong cdc ngudn | tiéu cyc hay trung lap.
do. Nhiém vu 3: Gom nhém déc trung
doéng nghia. Tao mot ban tom tit quan
diém dua trén dic trung ctia nhiéu

danh gia.

ba c6 mot s6 nghién ctru lién quan dén khai pha quan diém st dung phuwong phap dwa
trén tir vung. Cu thé, nghién cttu ctia C. Bucur [3] da dé xudt mot md hinh d€ trich xuét va phan
loai cac danh gia khach san duoc dang bdi nguoi dung trén cac website du lich. Hé thong trich
xudt cac danh gia ctia khach san tir internet va stt dung ky thuat khai pha quan diém dé€ phan loai
ching dua vao tir dién SentiWordNet [4]. Tuy nhién, mé hinh khai pha quan diém cua tac gia x
ly ¢ nhiéu mtc (muic tit, mic cdu va muece tai liéu) nén sé gdp khoé khan khi tdng hop quan diém
d6i véi cac binh luén chita nhiéu quan diém lién quan dén nhiéu ddi tuong. Tuong tw, nghién
cteu cua V. Soni va cong su [5] cling da sit dung phuwong phap duwa trén tir vieng két hop voi ti
dién SentiWordNet. Nhém tac gia tap trung vao viéc phan tich quan diém 6 cap d¢ khia canh dé
tim ra cac khia canh tich cuc va tiéu cyc cia san pham dién thoai trén website Amazon.com. Muc
tiéu chinh ctia phéan tich mtc khia canh la xac dinh cac déc trung sé duoc phan tich, trich xudt
cac ddc trung nay va tinh toan d6 phan cuc cta nd. Trong nghién ctru nay, nhém tac gia da thiét
k& mot bd tir dién dix liéu mdi cho linh vuc dién thoai di ddng. Tuy nhién, trong giai doan tién
xtt ly dit liéu ctia nhém tac gia chura tich hop cac chiic ndng xtt Iy chit viét tat va bidu twong cam
xtc d€ tang nglt nghia cho van ban. Trong khi d6, nghién ctru ctia M. Kundi va cong su [6] da dé
xuat mot mo hinh st dung phuwong phap dua trén tit vung d€ phan 16p quan diém véi dit liéu la
cac tweet trén mang xa hoi Twitter. M6 hinh nay dua trén sy tong hop ctia nguoén di liéu la cac
bo tlr vung va tir dién khac nhau. Nghién ctu nay quan tam dén viéc xu ly tiéng long va biéu
twong cam xtc gitup cho viéc phan 16p dat hiéu qua cao. Ngoai ra, nghién cttu ctia G. Qiu va cong
su [7] da stt dung phuong phap dua trén tir dién d€ xac dinh cac cau quan diém trong quang céo
theo ngtr canh. Nhom tac gia da dé xuat mot chién luoc quang cao dé cai thién mae d phu hop
cua quang cdo va trai nghiém nguoi dung. Nhom tac gia cling da st dung phéan tich ¢ phap va
ttr dién quan diém sau d6 dé xuat mot cach tiép can dua trén cac luat dé giai quyét van dé trich
xudt chu dé va nhan dang thai d¢ ctia nguoi tiéu dung trong trich xuét tir khda quang cdo. Két
qua ctia nhoém tac gia da ching minh tinh hiéu qua caa phuong phap dé xuat vé trich xuat ti

khoa quang céo va lya chon quang cdo. Tuy nhién, nhém tac gia chi quan tam dén viéc trich xuat
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ttr khda quang cdo ma chwa tich hgp chiic nang tién xw ly dir liéu d€ tang ngtr nghia cho dix liéu

phan tich.

O trong nudc, nghién ctru ctia Kigu Thanh Binh va Pham Bao Son [8] da dé xuét hé théng
khai pha quan diém cho san pham may tinh tir cac binh luén tiéng Viét st dung phuwong phap
dua trén luat d€ xay dung cac danh gia tu dong quan diém ctua nguoi dung ¢ miec cau, trong do6
nhom tac gia da st dung cac tir dién dir liéu khac nhau d€ phan 16p cac déc trung va quan diém
nhu tir dién cac tir lién quan dén cac ddc trung cdu hinh ctia may tinh (cdu hinh, vi x ly, hé
thong...); tir dién cac tir lién quan dén cac dic trung kiu dang (thiét k€, than may, mau séc, kich
cd...); tir dién chita cac tir quan diém (tich cuc, tiéu cuc). Tuy nhién, qua trinh tién x ly di liéu
ctia nhom tac gia chi quan tdm dén viéc tach tir, gan nhan tir loai cho cdu nhung chuwa quan tam
dén viéc chudn hda di liéu d6i voi cac truong hop dir liéu tiéng Viét khong ddu hodc ¢ chira
biéu twgng cam xuc nén hiéu qua phéan 16p khong cao. Trong khi d6, nghién cttu ctia Vi Tién
Thanh va cong su [9] da trinh bay mot phwong phép xdy dung hé thong khai pha quan diém cua
khach hang vé dic trung ctia san pham dwa vao ludt ci phdp tiéng Viét va tir dién
VietSentiWordNet. Két qua, nhom tac gia xady dung md hinh khai pha va tong hgp quan diém
dua trén déc trung tir cac danh gia caa khach hang d6i véi san pham dién thoai di dong. Diém
han ché cia md hinh dé xuét la nhém tac gia chua quan tam dén viéc xtt ly biéu tuwong cam xuc
va chit viét tat trong pha thit nhat (pha tién xt ly dit liéu). Ngoai ra, Hong Nam Nguyen va cong
su [12] da dé xudt phuong phap khai pha quan diém van ban tiéng Viét st dung tir dién quan
diém cho mién cu thé d€ tang do chinh xac. Tt dién quan diém dwoc nhom tac gia xay dung quan
tam dén mién di liéu 1a cac san pham dién t& nhu dién thoai di ddng va mdy tinh. D€ nang cao
hiéu qua phan 16p, nhém tac gia da xt ly duoc treong hop cau binh luan chita chit viét tit, tiéng
16ng. M6 hinh ctia nhom tac gia dé xuat phu thudc vao do chinh xac ctia phan mém dich tir tiéng
Anh sang tiéng Viét, tir tiéng Viét sang tiéng Anh va tir dién Viét — Viét, day ciing la thach thiic
rat 16n anh hudng dén do chinh xac cua hé thong. T cac nghién ctru lién quan ¢ trén, ching toi
thay rang cac nghién cttu nay chura quan tam dén tir dién dit liéu cho mién dit liéu thudc linh vue
du lich. Ngoai ra, mét s& nghién cttu chua quan tdm dén cac chirc nang tién x ly di liéu giup
cho viéc phan 16p c6 d¢ chinh xac va dat hiéu qua cao. Véi dédc thu nguon dix liéu 1a cac cau quan
diém duoc thu thap tir cac binh luan, y kién danh gia ctia khach hang, va qua trinh xay dung bo
ttr dién dix liéu chua can quan tam dén dac trung ctia d6i twong nghién ctru ma chi quan tam dén
hudng quan diém (tich cuc, tiéu cuc) cua cau nén chung t6i chon phwong phap khai pha quan

diém dua trén tir vieng 6 mitc cau la phtt hop véi bai toan xay dung bo tir dién.

3 Mo hinh mé rong tir dién VietSentiWordNet cho mién dir liéu du
lich

Chung t6i mo rong tir dién VietSentiWordNet v6i nhiéu b sung lién quan dén cac tir quan

diém thudc linh vuc du lich dya vao cac nghién cttu trong [6, 8, 13, 14] la cdc md hinh phan 16p
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quan diém str dung phuong phéap dwa trén tir vung. Hinh 1 m6 ta mé hinh mé rong tir dién
VietSentiWordNet cho mién di liéu thudc linh vuce du lich st dung phuong phdp dua trén ti
ving. M6 hinh bao gom 4 giai doan thuc hién nhw sau: (1) Thu thap dit liéu (2) Tién xtt ly dit liéu

(3) Phéan 16p quan diém (4) B6 sung va loai bo dir liéu trong tir dién.

—————————————————————— P e e e e = —— 1
Giai dogn 1: Thu thip dir liéu Giai doan 4: B3 sung va loai bé
di ligu trong tir dién B$ tir quan diém
| Fanpage | | Dién dan | | Website | [ Dit liéu nhidu ] tieng Viét

Loaibo dir | 1 Tirdién
liéu nhiéu Vigt - Anh
r
2.SentiWord \
* Net 3.0

3. Gan trong
50 ti¥ quan
diém

tiéu cuc cia tir quan diem
F 3

[Céu quan diém v trong sd tich c-uc,]

B¢ tir quan diem
[ Céu c6 chira tir quan diem ] tieng Viét

Demojize |=-=mm-=- - x ) trong 50
Tool ViTokenizer | P ——— (VnOpinionWords)
v

Céu chudn hoa i
v o am er -
[ da xit I biéu trong cam xic ]—v—J Céu da tach tir ]
1

Giai doan 3: Phén 16p quan diém

1
1
1
1
|
|
|
1
1
1
1
1
1
L Cau d4 chudn héa ]
|
1
1
1
1
1
1
1
1
|
|
1

Giai doan 2: Tién xi¥ I¥ dik liéu :
Hinh 1. M6 hinh mo réng tit dién VietSentiWordNet cho mién dit liéu thudc linh viee du lich

3.1 Giai doan 1: Thu thap dit liéu

D€ c6 dir liéu dwa vao phan tich, chung toi tién hanh thu thap cac binh luan, y kién danh
gia tir nhiéu ngudn khac nhau nhu cac Fanpage, dién dan, website... lién quan dén khach san,
nha hang, diém du lich, cong ty l&t hanh. V6i muc tiéu thu thap dwgc dit liéu tir nhiéu ngudn khac
nhau, qué trinh thu thap d liéu dugc thuc hién tu dong d6i véi ngudn div liéu la cac Fanpage
diém du lich va ban tu dong déi voi cac nguodn dix liéu la cac website, dién dan. Bang 2 liét ké
hon 31.630 cau binh luan thu thap duwoc tit nhiéu nguoén dit liéu khac nhau. Tt d @ liéu sau khi thu
thap, chung t6i tach ra lam 2 b6 di liéu (bd dir liéu dau vao cho qua trinh xay dung tir dién dir liéu
va b dir liéu ki€ém thtr).
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Bang 2. S8 cau binh luén thu thap dugc tir nhiéu nguodn di liéu khéc nhau

S6 cau
STT Dia chi Linh vuc binh
luan
https://facebook.com/diemdulichhue biém dulich 476
https://facebook.com/assessdestination biém dulich 768
https://facebook.com/khamphadiemdulichhue Piém dulich 1.058
A https://facebook.com/Dai-No¢i-Hué-Imperial-City-Hue- Piém dulich 1.131
356344234958914
https://traveloka.com Khach san 698
https://tripadvisor.com.vn Nha hang 640
. https://liberzy.com Tour du 122
lich
g https://tripadvisor.com.vn Tour du 819
lich
9.| https://www.shopee.vn San pham 567
10.| https://www.shopee.vn Du lich 241
11 https://www.foody.vn/hue biém dulich 1.575
(biém du lich di tich, nghi dudng, sinh théi, tham quan) tai Hué
19. https://www.foody.vn/da-nang Dié}nflu lich 2.501
(biém du lich sinh théi, tham quan, nghi dudng, khu vui choi)|tai Pa Nang
https://www.tripadvisor.com.vn/Attractions-g293926- Hoat dong 8.331
13, Activities-Hue_Thua_Thien_Hue_Province.html giai tri tai Hué
(biém di tich lich stt, ton gido, hoat dong ngoai troi, tham quan
am thue)
https://www.tripadvisor.com.vn/Attractions-g298085- Hoat dong 4.732
14 Activities-Da_Nang.html , g1riu tri tai Da
(biém du lich thién nhién, danh lam thang canh, bao tang, siéu|Nang
thi)
https://www.tripadvisor.com.vn/Attractions-g293925- Hoat dong 7.975
15, Activities-c57-Ho_Chi_Minh_City.html , giai trl tai
(biém du lich thién nhién, danh lam thang canh, hoat déng|TPHCM
ngoai troi)
3.2  Giai doan 2: Tién xt&t ly di liéu

Dit liéu dau vao ctia giai doan nay 1a cac cau binh luan da thu thap dugc. D€ nang cao hiéu

qua phan 16p va chat lwong di liéu cta tir dién, ching t6i dwa vao nghién cttu [6, 17] dé€ tich hop

cac chiic nang tién xu ly dir liéu bao gém thém dau, chudn hoa lay am tiét, chuan hda chx viét
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tat, xtr Iy biéu twong cam xtc. Trong chitc ning tién xtr ly dit liéu dau tién, chung toi tién hanh
thém dau cho cau binh luan d6i véi cac cau tiéng Viét khong ddu. Van dé thém ddu duoc dua vé
bai toan dich may trong dé ngén ngir nguon la tiéng Viét khong ddu va ngén ngir dich 1a tiéng
Viét c6 dau. Bai toan dich may cu thé la Sequence-to-Sequence Learning véi kién tric Encoder-
Decoder dat hiéu qua cao khi st dung mo hinh Transformer [18]. Trong chitc nang tién xt ly di
liéu tiép theo, ching tdi tién hanh chudn héa dit liéu tiéng Viét st dung cac quy tac trong biéu

thire chinh quy (Regular Expression). Truong hop tht nhéat: chuan hoa lay am tiét (d6i voi nhitng

chuan héa thanh “Thitc dn ngon qud di !”. Truong hop thtt hai: chuan héa chir viét tit, hé thong
thuc hién viéc thay thé cac tir nhu: “ko”, “khong” thanh tit “khéng” hodc “dc”, “dc” thanh ttr “duwoc”
hay “ok”, “nice”, “good” thanh tir “t6t” d€ nang cao hiéu qua xac dinh hudéng quan diém cho cac
cau binh luan. Ngoai ra, ching t6i con dwa vao cong cu Demojize [19] d€ x& 1y biéu tuong cam
xtc bang cach chuyén cac biéu twong cam xtic nay thanh van ban. Bang 3 mo ta danh sach cac
biéu twgng cam xuc dugc chuyén sang dang van ban theo quy dinh cta cdng cu Demojize. Két

thuc giai doan nay, ching t6i thu thap dwoc cac cau binh luan da chuan héa va xtt ly biéu tuwong

cam xuc.
Bang 3. Danh sach cac biéu twong cam xuc duoc chuyén sang dang van ban

STT | Biéu tuwong | Dang van ban STT Biéu twong | Dang van ban

L g angry_face 8. & loudly_crying_fa
ce
2. & anguished_face 9. & pensive_face
3. Qﬁ broken_heart 10. @ red_heart
4. 6:':3 cold_face
5. &3 face_blowing_a_kis 103. S smiling_face
s

6. & grimacing_face 104. ¥ thumbs_down
7. = grinning_face 105. = thumbs_up

3.3  Giai doan 3: Phan 16p quan diém
Dt liéu dau vao ctia giai doan nay la cac cau binh luan da qua xt ly. Budc dau tién, chiing

toi dwa vao cong cu ViTokenizer [20] d€ thwc hién tach tir trong cau. Cong cu ViTokenizer st
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dung thuat toan Conditional Random Field véi d6 chinh xac hon 98,50% cho tach tir tiéng Viét.
Budc ti€p theo cua giai doan nay, chung toi dwa vao nghién cttu [13, 14] d€ xay dung quy trinh
phan 16p quan diém goém 2 cong viéc chinh: xay dung bd tir quan diém tiéng Viét c6 trong sd
(VnOpinionWords) va dwa vao bg tir quan diém nay d€ xac dinh cau quan diém véi trong sé tich
cuc, tiéu cyee cta tir quan diém. Cong viéc dau tién, chung t6i xay dung bo tir quan diém tiéng
Viét c6 trong s6 VnOpinionWords chita cac tir quan diém va trong s6 (tich cuc, tiéu cwe) ctia cac
tir quan diém. D€ xay dung bd tir quan diém nay, chung tdi st dung tir dién Viét — Anh dé€ dich
bo tir quan diém tiéng Viét sang tiéng Anh, sau d6 gan trong sd (tich cuc, tiéu cuc) cho cac ti
quan diém tiéng Viét duwa vao trong sO cua cac tir tiéng Anh tuong ung trong tir dién
SentiWordNet 3.0 [4]. SentiWordNet 3.0 la ngu6n tir vung duoc tao ra dé hd tro cac tng dung
khai phéd quan diém véi ngon ngtt tiéng Anh. Cong viéc ti€p theo la xac dinh cau quan diém voi
trong s0 tich cue, tiéu cuee cua tir quan diém, ching toi st dung phuong phép duwa trén tir vung
két hop v6i bo tir quan diém tiéng Viét ¢d trong s6 VnOpinionWords d€ xac dinh cau c6 chira ti

quan diém, sau d¢ tinh trong sd tich cuc, tiéu cue cho tir quan diém trong cau quan diém.

3.4  Giai doan 4: B6 sung va loai bo dit liéu trong tir dién

Dt liéu cta tir dién VietSentiWordNetPlus duoc mo rong tur tir dién VietSentiWordNet
ctia Vit Xuan Son va cong su [10] véi khoang 900 tap tir quan diém. Hé thong tie dong bd sung ti
quan diém vao bd tir dién dir liéu nay dwa vao két qua phan 16p quan diém cau binh luan ¢ giai
doan 3 (phan 16p quan diém). D& dam bao dit liéu trong tir dién khong trung 1dp, hé thong kiém
tra sy ton tai ctia tit quan diém trong bo tir dién, sau d6 bo sung dit liéu vao tir dién theo dung
khudn dang duwgc mo ta nhu trong Bang 4. Qua trinh chay thuc nghiém da bd sung thém hon
1,710 tir quan diém thudc linh vic du lich vao tir dién VietSentiWordNetPlus. Nhu vay, s6 luong
tr quan diém thudc linh vyce du lich duoc bd sung vao tir dién VietSentiWordNetPlus 16n hon
gan gdp hai lan (ttr 900 1én 2,615) s6 tit quan di€ém da cd trong tir dién VietSentiWordNet.

Bang 4. Khuén dang tir quan diém trong tir dién dit liéu

STT PosScore NegScore SynsetTerms Gloss
1. 0,5 0 trong_lanh Khong khi trong lanh
2. 0,625 0 tuyét Canh vat dep tuyét
3. 0 0,125 chat_hep Khong gian chat hep 1am
4. 0,75 0 hting_vi Phong canh hung vi
5. 0 0,875 ngheo_nan Thitc an sdng ngheo nan
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2612. 1 0 :relieved_face Bién dep, d6 an lai ngon nita ch

2613. 0 0,625 nguy_hiém Troi mwa di nguy hiém

2614. 0 0,875 16n_x6n Bién dao nay dong dtc va 1on xon
1Am

2615. 0 0,625 go_gheé Puong kiét vao khach san kha go
ghé

Ngoai ra, d€ nang cao hiéu qua phan 1op cta dit liéu trong tir dién dit liéu, ching t6i thuc hién
giai doan loai bo dit liéu nhiéu. Muc dich cta giai doan nay nh&m loai bd nhiing ttr quan diém trong
tl dién phan 16p khong chinh xac thudc linh viee du lich. Trong qud trinh chay tht nghiém tir dién
VietSentiWordNet ban dau, chung t6i da phat hién 12 ttr quan diém phén 16p khéng chinh x4c (cau
tich ciec ma hé thong cho 1a cau tiéu cuc). Bang 5 mo ta danh sach cac tir quan diém phan 16p
khong chinh xac. B tir dién VietSentiWordNetPlus da khic phuc duoc han ché nay gitip cho két
qua phéan 16p chinh xac hon.

Bang 5. Danh sach cac tit quan di€m phan 16p khéng chinh xac

STT T quan diém Vi du cau binh luan phan 16p khong chinh xac
1. cho Thuén tién cho viéc di chuyén; Dia diém li tudng cho du lich
2. lanh Khong khi rat trong lanh
3. song Chd nay s6ng o thi tuyét voi
4. mat mé Khoéng khi trong lanh mat mé
11. phong phu Mit hang phong pht; Kién tric phong pha
12. xanh Vuon cay xanh mat; Bién dep va xanh

4  Thyc nghiém va phan tich két qua

Trong thuc nghiém, cé rat nhiéu d6 do dwgc sit dung d€ danh gia hiéu suét ctia bd phan loai.
Trong d6, bon do do duoc st dung rong rai bao gom: Accuracy, Precision, Recall, va F1-score [21].
Ngoai ra, ma tran Confusion la mét cong cu rat hitu ich gitp phan tich mic d6 hiéu qua ma bd
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phéan loai c6 thé phan loai cac mau di liéu ctia cac 16p khac nhau. Vi du vé cac tham s ctia ma tran

Confusion d6i v6i hai 16p tich cuc, tiéu cuc duwge minh hoa nhuw trong Bang 6.

Bang 6. Ma tran Confusion d6i véi hai 16p tich cuc, tiéu cuee

Tich cuc (Positive) | (Negative)

Tich cyece (Positive) False Positive (FP)

Tiéu cuc

(Negative)

Y nghia cac tham s6 trong ma tran Confusion d6i véi hai 16p tich cuc, tiéu cuc:

- True Positive (TP): s6 mau ctia 16p Positive dwroc bd phan loai du doan chinh xdc la Positive.

- True Negative (TN): s§ mau ctia 16p Negative duoc bo phan loai du doan chinh xac 1a Negative.

- False Positive (FP): s6 mau ctia 16p Negative bi bd phan loai du doan nham thanh Positive.

- False Negative (FN): s6 mau ctia 16p Positive bi bd phan loai dw doan nham thanh Negative.

Mot s6'd¢ do danh gid hi¢u sudt ciia by phén logi:

D¢ chinh x4c tdng quét (Accuracy) xac dinh hiéu suét ctia bd phan loai 1a ty 1& phan trém mau
duoc du doan chinh xéc. Accuracy dugc tinh bang ty s gitta s6 mau duoc du doan chinh xéac (khong
phan biét Positive hay Negative) trén tong s6 mau. Cong thic tinh d6 chinh xac tdng quat (Accuracy):

(TP + TN)
(TP + TN + FP + FN)

Accuracy =

D¢ chinh xac (Precision) cho biét d¢ chinh xac ctia b phan loai 1a ty 1€ phéan tram cua tat ca cac
mau duoc du doén tinh cuc thuc sw 14 tinh cuc. Cong thirc tinh d¢ chinh xac (Precision):
TP

Precision = m

Do day du (Recall) thuong lién quan dén thude do mire do day du ctia bd phéan loai la ty 1€ phan
trdm mau tich cuc thue sw duoc du doadn chinh xéc 14 tich cuc. Cong thirc tinh d6 day du (Recall):
TP

Recall = —————
CAN=TP + FN)

D¢ day du diéu hoa (F-score) 1a mét thudce do phén tich thdng ké cd tinh dén ca d6 chinh xac va
muc do day du, F-score ¢ gia tri tir 0 dén 1. Gia tri F-score cang gan voi 1 thi d6 chinh xac ctia bo phan
loai cang cao. Cong thiic tinh d6 day du diéu hoa (F-score):

Precision X Recall
F-score =2 ————
(Precision + Recall)
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Mot vi du minh hoa vé két qua dénh gia thuc nghiém cua hé thong phan 16p st dung ttr
dién VietSentiWordNetPlus d6i véi diém du lich Dai N6i Hué€ duwoc md ta nhu trong Bang 7.

Bang 7. Két qua danh gia thwe nghiém d6i v6i diém du lich Dai N6i Hué

Mau dit liéu thuc . .,
" Két qua danh gia
te
. . Accurac| Precisio
Positive | Negative Recall F-score
y n
. TP la FPla 92,00 94,85 93,40
He Positive
thong o
phan 16p Negativ FN Ia TN la % 86,84 80,49 83,54
05 33 % % %
. 89,42 87,67 88,47
Trung binh o o o

Tt két qua danh gia thuc nghiém trong Bang 7, chung ta thdy hiéu sudt phan 16p sit dung
tir dién VietSentiWordNetPlus d6i véi diém du lich Pai N6i Hué 1a kha cao. Trong d6, hé théng
duy doan mot 16p la Positive c6 Precision(Positive) la 92,00%, Recall(Positive) la 94,85%, F-
score(Positive) la 93,40%; du doan mot 1op la Negative co Precision(Negative) la 86,84%,
Recall(Negative) 1a 80,49%, F-score(Negative) la 83,54%; d6 chinh xac téng quat (Accuracy) la
90,58%. Nhu vay, hiéu sudt phan 16p trung binh st dung tir dién VietSentiWordNetPlus d6i véi
diém du lich Pai N6i Hué ¢ d6 chinh xac tdng quat (Accuracy) 14 90,58%, d6 chinh xac (Precision)
la 89,42%, d6 day du (Recall) 14 87,67% va d6 day du diéu hoa (F-score) la 88,47%.

Chung t6i thwe hién cai ddt voi cac thiét 1ap twong tw nhw trong hé thdng phan 16p quan
diém cta Vit Xuan Son va cong su dé€ so sanh két qua thuye nghiém phan 16p quan diém gitta b
tir dién VietSentiWordNet va bo tir dién VietSentiWordNetPlus (ctia ching toi mo rdng). Bang 8
so sanh hiéu suat xac dinh huéng quan diém (theo phuong phap Accuracy va Precision - Recall)
cua 10 diém du lich gita tir dién VietSentiWordNetPlus véi tit dién VietSentiWordNet. Két qua
danh gia hiéu suét trung binh xac dinh huéng quan diém cta bd tir dién VietSentiWordNetPlus
vé d chinh xac tong quat, d6 chinh xac, d6 day du, va d6 day du diéu hoa lan lwot la la 87,42%;
86,32%; 85,41%; 85,63% so vdi 60,34%; 57,73%; 57,75%; 57,16% ctia bd tir dién VietSentiWordNet
ban dau.
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Bang 8. Hiéu suét xac dinh huéng quan diém gitra tir dién VietSentiWordNetPlus va VietSentiWordNet

Pos/ VSWN VSWNPlus
TT Piém du lich N .
8 Accuracy | Precision | Recall |F-score| Accuracy | Precision | Recall |F-score
1 Dai Noi 146 [97/41| 52,17% 48,60% | 48,38% | 47,79% | 90,58% 89,42% | 87,67% |88,47%
2 Nui Bach Ma® 123 |77/42| 61,34% 58,06% | 58,23% | 58,12% | 85,71% 85,18% | 83,01% | 83,89%

3 Sudi Thanh Tan 121 |84/33| 69,23% 62,01% | 62,01% | 62,01% | 84,62% 82,22% | 78,25% |79,83%

4 Bién Thuan An 116 |62/51| 61,06% 60,52% | 59,82% |59,67% | 85,84% 86,78% | 85,01% |85,43%

5 Sudi Voi 112 |59/51| 56,36% 55,80% | 55,33% | 54,87% | 82,73% 84,29% | 81,90% |82,20%

6 Chuia Thién Mu 109 |74/29| 54,37% 52,90% | 53,56% | 51,26% | 86,41% 82,93% | 84,25% | 83,54%

7 Bién Léc Binh 106 |39/42| 62,96% 64,41% | 63,46% | 62,50% | 91,36% 91,34% | 91,39% | 91,35%

8 | Bién Canh Duong | 97 [69/23| 69,57% 61,96% | 63,77% | 62,47% | 83,70% 78.15% | 80.43% | 79.14%

9 bam Lap An 85 |46/34| 63,75% 62,83% | 62,72% | 62,77% | 90,00% 90.10% | 89.39% | 89.68%

10 | Chuia Huyén Khéng | 66 [37/22| 52,54% 50,18% | 50,18% | 50,12% | 93,22% 92.75% | 92.75% | 92.75%

Trung binh 60,34% 57,73% | 57,75% | 57,16% | 87,42% 86,32% | 85,41% | 85,63%

Trong do, VSWN: tir dién VietSentiWordNet, VSWNPlus: tir dién VietSentiWordNetPlus, N: S6"cdu binh
ludn, Pos/Neg: ti 1¢ s’ cdu tich ciwec/ tiéu cwc, Accuracy la d¢ chinh xic tong qudt, Precision la d§ chinh

xdc, Recall la d¢ ddy dii, F-score la g ddy du diéu hoa.

5 Kétluan

Trong bai bao nay, ching t6i da dé xuat mot moé hinh mo rong tir dién VietSentiWordNet
cho mién dit liéu thudc linh vuc du lich st dung phwong phap dua trén tir vung. Cu thé, ching
toi da mo rong tir dién VietSentiWordNet véi viéc lam giau thém cac tir quan diém thudc linh
viee du lich va tich hop cdc chite ndng tién xt 1y dit liéu bao gom thém ddu, chuan hoéa lay am tiét
(d6i v6i nhitng tir thé hién cam xtc dac biét), chuén hoa chit viét tit, xtr ly biéu twong cam xuc.
Dua trén két qua thuc nghiém, tir dién VietSentiWordNetPlus da cho két qua phan 16p quan diém
tot hon, véi trung binh do chinh xdc tong quat, do chinh xac, d6 day du va d6 day du diéu hoa
Tan lwot 1a 87,42%; 86,32%; 85,41%; 85,63% so vdi 60,34%; 57,73%; 57,75%; 57,16% ctia bo tir dién
VietSentiWordNet ban dau. Tuy nhién, viéc gan trong s6 cho cac tir quan diém dé xay dung bo
ttr quan diém tiéng Viét cd trong s6 (VnOpinionWords) ¢ mirc d6 chinh xac phu thudc vao do
chinh xac cua ttr dién Viét — Anh, nén can ¢ nhiéu nghién cttu hon nira d€ nang cao hiéu qua cua

cach tiép can khai pha quan diém dua trén tir vieng nay.
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EXPANDING VIETSENTIWORDNET DICTIONARY FOR TOURISM
DATA DOMAIN USED A LEXICON-BASED APPROACH

Le Van Hoa*

School of Hospitality and Tourism — Hue University

Abstract. Opinion mining helps to determine the semantic orientations (positive, negative) of
customers about a topic, product or service. There are several different approaches to opinion
mining, in which the lexicon-based approach to opinion mining is relatively popular. The
accuracy of the lexicon-based approach to opinion mining is highly dependent on the
dictionary, in which contains opinion expressing words to specific domains. One data set may
give very good classification in one domain, but it performs very poor in some other domains.
Nowadays, VietSentiWordNet is a Viethamese opinion dictionary that it is used relatively
popular, but it lacks many opinion words for the tourism data domain. This paper focuses on
expanding VietSentiWordNet dictionary with enrich opinion words belong to the tourism
domain. In which a model for expanding VietSentiWordNet dictionary used a lexicon-based
approach is proposed, and process data preprocessing consist of many functions also added
to improve the efficiency of opinion classification. Evaluation results show that the expansion
of VietSentiWordNet dictionary classifies opinion more accurately for opinion sentences in
the tourism domain.

Keywords: VietSentiWordNet dictionary; tourism data domain; opinion mining; lexicon-
based approach; semantic orientations.
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