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Vietnamese opinion mining systems are based on the lexicon-based
approach using the VietSentiWordNet dictionary. However, this data
dictionary applies to the news domain, so when used to classify in the
tourism domain, it will be ineffective and easy to cause confusion.
The objective of this paper is to build a restaurant assessment system
with high classification efficiency in the tourism domain. To build the
system, we use lexicon-based approach to opinion mining combined
with the Vietnamese opinion dictionary in the tourism domain
VietSentiWordNetPlus. In addition, we also apply data preprocessing
techniques to the comments to increase the semantics of the
sentences. The experimental results showed that, our system gave
better opinion classification results, with average accuracy, precision,
recall and F-score 84.64%; 76.39%; 81.12%; 78.15% versus 71.76%;
63.64%; 68.72%; 63.82% of the system uses the VietSentiWordNet
dictionary. Our system is highly effective when classifying opinion
with data sources in the tourism domain such as restaurants, hotels,
tourist attractions.
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Céc hé thong khai pha quan diém tiéng Viét dua trén phuong phép tir
vung thong thuong s dung bo tir dién VietSentiwordNet. Tuy
nhién, bo tir dién dir liéu nay &p dung cho mién tin tiac nén khi s
dung dé phan 16p trong linh vyc du lich s& dat hiéu qua khong cao va
dé gay nham Ian. Muyc tiéu cua bai bao nay nham xay dung hé thng
danh gia nha hang dat hiéu qua phén I6p cao trong linh vuc du lich.
Dé xay dung hé théng, ching toi str dung phuong phép khai phd quan
diém duya trén tir vung két hop voi bo tir dién quan diém tiéng Viét
thuoc linh vyc du lich VietSentiWordNetPlus. Ngoai ra, ching t6i
con ap dung céc ky thuat tién xu ly di liéu cho c&c cau binh luan dé
tang ngit nghia cho cau. Két qua thyc nghiém cho thay, hé théng cua
ching tdi da cho két qua phan I6p quan diém t6t hon, véi trung binh
d6 chinh xac tong quat, o chinh xic, do day du va do day du diéu
hoa lan luot 12 84,64%; 76,39%; 81,12%; 78,15% so v&i 71,76%;
63,64%; 68,72%; 63,82% cua hé théng sa dung bo ti dién
VietSentiWordNet. Hé théng cua chiing tdi dat hiéu qua cao khi phan
I6p quan diém véi ngudn dix liéu thuoc linh vuc du lich nhu: nha
hang, khach san, diém du lich.
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1. Giéi thigu

MGi khach hang c6 nhu cau lya chon cho minh mét nha hang khac nhau tlly theo muc dich téi
nha hang, so thich vé moén an, gia ca, khdng gian va cach phuc vu. Vi dy, dé to chuc tiéc sinh
nhat, khach hang thuong quan tam dén cac nha hang c6 khong gian dep, bai dau xe; hoac khach
hang thich in hai san thi quan tim dén cac nha hang c6 cdc mén 4n hai san tuoi ngon. Ngay nay,
khi lwong danh gia cta khach hang ting nhanh trén cac trang web danh gia truc tuyén, diéu nay
vira mang lai nhiing thuén loi nhung ciing tao ra nhiing thach thuc vi khach hang s& mat nhiéu
thoi gian dé tim kiém va thu thap théng tin hitu ich theo cac ddc trung khac nhau cta nha hang tir
rat nhiéu danh gia tryc tuyén nham dua ra quyét dinh lya chon nha hang. Ngoai ra, thong tin danh
gia vé nha hang co thé bi sai léch néu chi phan tich mot sé danh gia hoac chi phan tich danh gia ¢
duy nhat mot ngudn dir liéu. Hién nay, cac hé théng danh gid, tu van trong cac website nha hang
chi nhim muc dich danh gia va so sanh giita cic nha hang hay mén an dya vao diém s danh gia
hozc dia vao viéc xép hang ¢ gan sao. Bai vi, cac website ndy chua quan tim dén viéc danh gia
va so sanh dya vao céc binh luan tryc tuyén cua khach hang. Trong khi do, cac binh luan truc
tuyén 1a mot trong nhitng thong tin c6 d tin ciy cao va anh huong rat l1on dén quyét dinh lya
chon nha hang cua khach hang. Khi moi ngudi ¢6 v dinh chon nha hang, ho s& kiém tra cac dénh
gid hoic xép hang cua cic nha hang d6 trén cac trang web truc tuyén nhu Foody.vn,
Tripadvisor.com.vn,... trudc khi chon ching. Moi nguoi sé chon nha hang dwa trén nhitng cam
nhan tich cuc trong cac danh gia vé né [1].

Véi su bung n cua dit liéu 16n (big data) va cong nghé Internet két ndi van vat (Internet of
Things), cac y kién danh gia truc tuyén ciia khach hang can dugc thu thap, khai thac va tong hop
mot cach tu dong bang cac hé thoéng may tinh, cho phép cac nha kinh doanh c6 thé d& dang theo
di hanh vi mua sam, phat hién so thich va danh gia sw hai 1ong cua khéch hang veé chét lugng
san pham dich vu [2]. Dong thoi, khach hang ciing can théng tin tong hop y kién danh gia cua
cong dong dé co nhing quyet dinh mua sim cua minh. Chinh vi thé, khai qua quan diém tu dong
da tr¢ thanh tiéu diém cua rat nhiéu nghién ctu trong cac linh vuc khac nhau [3]. Trong nhing
nam gan day, khai pha quan diém dua trén tir vung la mot huéng nghién ciu dang duoc nhiéu
nha khoa hoc quan tam [4]-[6]. Trong d6, nghién ciru [4] da sir dung tir dién VietSentiWordNet
dé xay dung hé théng danh gia diém du lich trén dia ban tinh Thira Thién Hué dwa vao binh luan
ciia nguoi dung facebook. Tuy nhién, do chinh séch cua facebook nén tac gia sir dung ngudn dir
liéu 1a cac fanpage do chinh tac gia xay dung, do d6 do tin cay veé dit liéu thu thap chua cao. Mot
nghién ciru khac cua Cristian [5] da xdy dung hé thdng khai pha quan diém dé trich xuét cac danh
gia tir Internet va phan loai ching dua vao tir dién SentiWordNet. Ngoai ra, Vibha va cong su [6]
sir dung phuong phap tir vung dua vao tir dién SentiWordNet dé tim ra khia canh tich cuc va tiéu
cuc cua san pham dién thoai di dong trén website Amazon.com.

Trong bai bao nay, chung toi tap trung vao viéc xay dung hé thong khai pha quan diém dya
vao phuong phép tir vung ap dung cho mién dit liéu nha hang véi ngudn dir liéu 1a cac binh luan
truc tuyén chu yéu trén hai trang Foody.vn va Tripadvisor.com.vn. Trong qua trinh thiét ké mo
hinh hé théng, chung t6i da sir dung phuong phép tir vung két hop véi bo tir dién quan diém tiéng
Viét VietSentiwordNetPlus [7] duoc mé rong tir bo tir dién VietSentiWordNet cua Vii Xuan Son
va cong su [8] véi nhiéu bo sung lién quan dén cac tir thé hién quan diém, cam xdc thudc linh
vuc du lich. Ngoai ra, trong mé hinh nay, ching t6i ciing da sir dung cac ky thuat tién xu Iy dit
liéu nham xay dung mot hé théng khai pha quan diém thyc hién viéc phan 16p quan diém dat hiéu
qua cao.

2. Nghién cwu lién quan

ba c6 mot s6 nghién ctru lién quan dén hé thong khai pha quan diém trong linh vyc nha hang.
Cu the, nghién cuu [9] cho rang, danh gia cua khach hang vé nha hang dong mot vai tro quan
trong trong qua trinh ra quyét dinh. Khi khach hang quyét dinh mét nha hang, khia canh quan
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trong nhat ma ho xem xét 1 loai thirc an ma nha hang phuc vu, chét lugng cia mén in. Ngoai ra,
nhom tac gia da phat trién mot quy trinh téng thé vé xép hang nha hang dua vao khai pha quan
diém bang cach sir dung thuat toan cay quyét dinh. Tuy nhién, nhom tac gia chi quan tdm dén dix
liéu xép hang nha hang nhung chua quan tam dén cac binh luan tich cyc, tiéu cuc theo tung khia
canh. Ngoai ra, nghién ctu nay dua trén mot nguon dir lidu dugc trich xuét tir tap dit liéu xép
hang nha hang Kaggle nén han ché vé dir liéu nghién ciru. Trong khi d6, nghién ciu [1] da thyc
hién viéc khai ph4 quan diém dya trén khia canh sir dung céc danh gia truc tuyén cta khéch hang
vé cac nha hang & Indonesia. Cac khia canh duoc phan loai la tich cuc néu danh gia dé cap den
cac cum tir tich cuc nhu: ngon, sach, ré va xuat SaC Cac khia canh dugc phan loai la tiéu cuc néu
danh gia dé cap dén cac cum tir tiéu cuc nhu: x4u, dat, ban va cham. Hé thdng dwa vao céc binh
luan vé nha hang dé phan cac cau quan diém thanh 3 16p (tich cuc, tiéu cuc, trung 1ap) theo céc
khia canh (mon an, gié ca, dich vy va moi truong xung quanh,...). Tuy nhién, h¢ thdng st dung
tap dir lieu véi cac ngon ngit tron lan, diéu nay dé gay nham 1an cho md hinh phan Iép quan
diém. Ngoai ra, nghién ciu [10] da dé xuat mot hé thong dé so sanh céc san pham, thuc hién cac
khuyén nghi cho khach hang va dua ra két qua truc quan. Moi ngudi ¢6 the so sénh céc san pham
o Cap d6 tinh ning dé gitp khach hang dua ra quyet dinh séng suét. Hon nita, khach hang c6 thé
thdy ro diém Manh va diém yéu cua ting san pham thdng qua so sanh. Tuy nhién, bai bao chi
quan tam dén xép hang theo ting dic trung cua san pharn ma chua quan tim dén yéu té tich cuc,
tidu cuc va cac cau binh luan lién quan dén cac san pham.

O trong nudc, nghién cau [11] dé xuat phuong phap khai thac y kién va phan tich cam xuc
khach hang thdng qua viéc thu thap tap dit liéu la y kién binh luan cua khach hang trén website
Foody.vn - mét trang thwong mai dién tir hang déu trong linh vuc dich vu dat hang truc tuyén.
Nhom tac gia da tién hanh thuc nghiém bang phuong phap hoc may dé khai phéa y kién tir binh
luan dang van ban ciia khach hang va truc quan hda két qua hd tro ra quyét dinh. Keét qua thuc
nghiém cho thay do chinh xac 90% cua phuong phap dé xuét va két qua khai pha dugc tap thong
tin, tri thic tiém an c6 gia trj tir tap ngir liéu nham gidp cac cira hang, nha quan tri hiéu duoc cac
wu nhuoc diém vé san pham, dich vu dé cai thién chién luoc kinh doanh tét hon. Tuy nhién,
nhom tac gia chua xir ly biéu twong cam xuc, day 1a mét trong nhitng yéu t6 c6 thé quyét dinh
kha nang phan loai quan diém cua hé thong. Mot han ché khac, nhém tac gia chi thu thap dit liéu
tir website Foody.vn nén bi gidi han vé dir liéu nghién ciu. Ngoai ra, nghién ciu [12] trinh bay
mot phuorng phap phén tich quan diém nguoi ding dua trén cac nhan xét ca nhan. Bai bao nay
tap trung vao giai quyét ba nhiém vu cua bai toan phan tich quan diém: nhan dang va trich rit noi
dung theo tung khia canh; kham pha viéc nguoi dung xép hang trén ting khia canh dbi voi san
pham; du doan trong s6 xép hang cua cac khia canh trong mdi nhan xét. Két qua thuc nghiém
trén ba bo dir liéu ca phé, bia, khach san cho thiy do chinh xac cua phuong phap d& xuét la kha
t6t cho ca bai toan trich rat khia canh ciing nhu cho bai toan du doan xép hang khia canh. Tuy
nhién, nhém tac gia chua quan tam dén cac nhan xét tich cuc, tiéu cuc ma chi quan tam dén trong
sb xép hang cua cac khia canh.

3. Mb hinh hé théng khai pha quan diém dwa vao phwong phap tir vieng &4p dung cho mién
dir ligu thudc linh vec nha hang

Hinh 1 md ta md hinh cua hé théng khai phd quan diém dya vao phuong phap tir vung ap
dung cho mién dit liéu thudc linh vuc nha hang. M6 hinh bao gom 4 giai doan thuc hién nhu sau:
(1) Chuan b; diz liéu (2) Tién xi ly da liéu (3) Phan 16p quan diém (4) Phan |6p dic trung cho
cdu quan diém.

3.1. Giai dogn 1: Chudn bj di¥ ligu

Dé thu thap dit liu tir cac trang danh gia tryc tuyén, ching t6i sir dung bo thu vién Python. Bo
thu vién nay cho phép thu thap cac danh gia truc tuyen theo timg nha hang. Sau khi da thu thap
dugc cac binh luan vé nha hang, chdng téi dua vao cong cu JvnTextPro dé thuc hién tach cau doi
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v6i nhiing binh luan c6 nh‘iéu hon 2 cau. Cong cu JvnTextPro dugc sir dung rat higu qua dé xu ly
van ban tiéng Viét trén nén tang Java véi thuat todn Conditional Random Fields va Maximum
Entropy [13].

Giai doan 1: Chuan bi dik liéu Giai doan 4: Phin lép dic trueng
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Giai doan 2: Tién xik Iy dir liéu

Hinh 1. M6 hinh hé thong khai phd quan d@iém sir dung phirong phdp dwa vao tir ving
3.2. Giai dogn 2: Tién xir ly di ligu

Dir liéu dau vao coa giai doan nay la cac cau binh luan da thu thap dugc. Dé ting ngir nghia
cho cac cAu binh luan, chdng tdi tién hanh thém dau cho cau ddi véi cac cau tiéng Viét khong
dau. Bai todn thém du dugc dua vé bai toan dich may, trong d6 ngdn ngit nguon 12 tiéng Viét
khéng dau va ngdn ngir dich 1a tiéng Viét c6 diu. Bai toan dich may cu thé la Sequence-to-
Sequence Learning véi kién trdc Encoder-Decoder dat higu qua cao khi st dung md hinh
Transformer [14]. Trong giai doan nay, ching t6i con tién hanh chuan héa dit liéu tiéng Viét sir
dung céc k¥ thuat trong biéu thie chinh quy (Regular Expression). Truong hop thir nhat: chuin
hoa lay am tiét (d6i véi nhiing tir thé hién cam xuc dic biét), vi du: cau binh luan “Hdi sdn

.........

tuyét vaiiiiiiii "s& duogc chuan héa thanh “MOn dan qud tuyét voi”. Truong hop thi hai: chuan héa
chir viét tat, hé thong thuc hién viéc thay thé cac tir nhu: “ko”, “khong” thanh tir “khong” hodc
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“dc”, “dc” thanh tr “dwoc” hay “ok”, “nice”, “good” thanh tx “z6t” dé nang cao hiéu qua Xac
dinh huéng quan diém cho cac cau binh luan. Ngoai ra, ching toi dya vao cong cu Demojize
trong ngdn ngir lap trinh Python dé xir ly biéu tuong cam xdc bang cach chuyén cac biéu tuong
Cam xuc nay thanh van ban.

3.3. Giai dogn 3: Phan |6p quan diém

Dit lidu dau vao cua giai doan nay la cac cau binh luan di qua xir ly, chuan hda. Ching tdi dia
vao cong cu ViTokenizer dé thuc hién tach tir trong cau. Cong cu ViTokenizer sir dung thuat toan
Conditional Random Field vé6i do chinh xéc tach tir tiéng Viét hon 97,86%. Cong viéc tiép theo
cua giai doan nay 1a x4c dinh huéng quan diém cua cau, ching t6i sir dung phuong phap tir vung
két hop vai tir dién VietSentiWordnetPlus thudc linh vuc du lich. Tur dién VietSentiWordNetPlus
[7] dwoc mé rong tir bo tir dién VietSentiWordNet cua Vit Xuan Son va cong su [8] véi viéc bd
sung hon 1.710 tir thé hién quan diém, cam xdc thudc linh vuc du lich. Tur dién
VietSentiWordNet ciia Vil Xuan Son ap dung cho mién tin tac nén khi &p dung vao linh vyuc du
lich dé phan Iép quan diém s& gay ra hiéu nham ciing nhu khong phat hién ra mot s6 tir quan
diém thudc linh vuc du lich, dan dén két qua phan I6p khdng chinh xé4c. Trong mé hinh nay,
chung t6i sir dung tir dién VietSentiWordnetPlus nén da cai thién duoc kha ning phan 16p quan
diém cua hé thdng.

3.4. Giai doan 4: Phan ldp diic trung cho cdu quan diém

Dé thyc hién viéc phan I6p dic trung cho cac cau quan diém, ching tdi xay dung bo tir dién
céc dic trung vé nha hang. Cac dic trung nay chu yéu duoc tham khao tir nghién cau cia Nurifan
va cong su [15], cau trlic va noi dung bo tir dién cac dic trung nha hang dwoc minh hoa nhu trong
Bang 1. Dya vao b tir dién cac dic trung nha hang, chiing toi c6 thé phan 16p cac cau quan diém
vao tung dac trung cua nha hang.

Bang 1. C4u tric va ngi dung bg tir dién cdc déic trung nha hang

TT Ma dic trung Tén dic trung  C4c thudc tinh di kém
1 Nha_hang Nha hang Thudc tinh chung, chat luong, gi ca, kiéu
2 Khong_gian Khong gian Thugc tinh chung
3 Vit Vi tri Thuoc tinh chung
4 Do_an Do an Chat luong, gia ca, kiéu
5  Phuc_vu Phuc vu Thuéc tinh chung, chit luong
6 Do_uong Do udng Chat luong, gia ca, kiéu

4. Thuc nghiém va phan tich két qua

Trong thyc nghiém, c6 rat nhidu d6 do dugc sir dung dé danh gia hiéu suat cia bo phan loai.
Trong d6, bén d6 do duoc sir dung rong rdi bao gom: Accuracy, Precision, Recall va F1-score
[16]. Ngoai ra, ma tran Confusion 1a mét cong cu rat hitu ich gidp phan tich mic d6 hiéu qua ma
b6 phan loai c6 thé phan loai cAc mau dit liéu cua céc 16p khac nhau. Vi du vé cac tham sé cua
ma tran Confusion ddi véi hai 16p tich cuc, tiéu cuc dugc minh hoa nhu trong Bang 2.

Bang 2. Ma trdn Confusion déi véi hai 16p tich cuec, tiéu cuc

Mau dit liéu thuc té
Tich cuc (Positive)

Tich cuc (Positive Tiéu cuc (Negative)
False Positive (FP
Bo phanloai  Tiéu cyc (Negative)

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

- True Positive (TP): S5 mau cua lép Positive dugc bd phan loai du doan chinh xac Ia Positive.

- True Negative (TN): S6 mau ciia I6p Negative duoc bo phan loai dur doan chinh xac 1a Negative.
- False Positive (FP): S6 mau cua l6p Negative bi bo phan loai du doan nham thanh Positive.
- False Negative (FN): S6 mau cua I6p Positive bi bo phan loai du doan nham thanh Negative.
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Mgt s6 dg do ddanh gid hi¢u sudt cia b phan logi: ‘ .
D¢ chinh xac tong quat (Accuracy) xac dinh hi¢u suat cia bo phan loai la ty I¢ phan trém mau
dugc dy doan chinh xac. Accuracy dugc tinh bang ty ¢ s6 gitra s6 mau dugc dy doan chinh xac
(khong phan biét Positive hay Negative) trén tong sé mau. Cong thire tinh do chinh xéac tong quat
(Accuracy):
(TP + TN)
A = 1
CCUraSY = (TP + TN + FP + FN) 1)
Do chinh xac (Precision) cho biét do chinh xac ctia b phan loai la ty 1¢ phan trim cua tat ca
cac mau duoc du doan tinh cuc thuc su la tinh cuc. Cong thace tinh do chinh xac (Precision):
TP

Precision = TP + P 2

bo day du (Recall) thuong lién quan dén thude do muc do ddy du cua bo phan loai Ié‘ ty Ié
phan tram mau tich cuc thuc sy dugc du doan chinh xéac 1a tich cuc. Cong thirc tinh d6 day du
(Recall):

Recall = — 3
cal = TP + FN) 3

Do day du diéu hoa (F-score) 1a mot thude do phén tich thdng ké co tinh dén ca do chinh xac
va muc d6 day du, F-score c6 gia tri tur 0 dén 1. Gid tri F-score cang gan véi 1 thi do chinh xéac
cua bo phén loai cang cao. Cong thie tinh do day du diéu hoa (F-score):

Precision x Recall

F-score =2 (4)

o (Precision + Recall) . .
Mot vi du minh hoa vé két qua danh gia thyc nghiém cua hé thong phéan I6p st dung tir dién
VietSentiWordNetPlus doi v&i nha hang Ba Do dugc mo ta nhu trong Bang 3.
Bang 3. Két qua danh gid thuc nghiém doi véi nha hang Ba Do

Mau dir liéu thuc té Két qua danh gia
Positive Negative Accuracy Precision Recall F-score
Positive TP 1238 FP 12 02 . 95,00% 82,61% 88,37%
Hé thong phan lop Negative FN 13 08 TNIa1s  SH13% 652006 88,24% 75.00%
Trung binh 80,11% 85,42% 81,69%

Tir két qua danh gia thuc nghiém trong Bang 3, ching ta thay hiéu suat phan 16p st dung tir
dién VietSentiWordNetPlus ddi voi nha hang Ba D6 1a kha cao. Trong d6, hé théng du doan mot
16p la Positive co6 Precision(Positive) la 95,00%, Recall(Positive) la 82,61%, F-score(Positive) la
88,37%; du doan mot 16p la Negative cO Precision(Negative) la 65,22%, Recall(Negative) la
88,24%, F-score(Negative) 1a 75,00%; do chinh xac tong quat (Accuracy) 1a 84,13%. Nhu vay,
hiéu suat phan 16p trung binh st dung tir dién VietSentiWordNetPlus d6i véi nha hang Ba Do ¢6
d6 chinh xéc tong quat (Accuracy) 1a 84,13%, do chinh xac (Precision) la 80,11%, do day du
(Recall) la 85,42% va do day du diéu hoa (F-score) 1a 81,69%.

Qua trinh thyc nghiém hé théng danh gia nha hang trén dia ban tinh Thura Thién Hué dva vao
cac binh luan truc tuyén bao gom: (1) xac dinh nguon di liéu - ngudn dir lidu cung cip cho hé
thong 1a cac binh luan tryc tuyen dugc chung tbi thu thap tr hai trang Foody.vn va
Tripadvisor.com.vn. (2) xac dinh s6 lugng dir liéu - ching téi chon ra 10 nha hang nhan dugc
nhiéu binh luan nhit tir phia khach hang trén hai trang Foody.vn va Tripadvisor.com.vn. Sau khi
loc bo cac binh luan khong phu hop, dir liéu con lai dé tién hanh thuc nghiém 13 hon 760 cau binh
luan ctia 10 nha hang trén dia ban tinh Thira Thién Hué (3) Cac giai doan xir Iy — chling tdi tién
hanh thuc nghiém theo cac giai doan nhu trong muc sb 3 caa bai bao (m6 hinh hé théng khai pha
quan diém dua vao phuong phap tir vung &p dung cho mién dir liéu thudc linh vic nha hang).
Trong céc giai doan nay, dé ting ngir nghia cho cac cau binh luan, ching tdi 4p dung céc ky thuat
tién xir ly dit liéu nhu: thém dau, chuan hoa lay &m tiét, chuan hoa chir viét tat, xir ly biéu tuong
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cam xtic; dé xac dinh hudng quan diém cia cau, ching toi sir dung phuong phap tr vung két hop
Véi tir dién VietSentiWordnetPlus thudc linh vuc du lich; va dé phan 16p cac cau quan diém vao
ting dic trung ctia nha hang, ching t6i dya vao b tir dién cac dic trung nha hang.

Chung t6i thyuc hién cai dat véi cac thiét lap tuong tu nhu trong hé thong phan 16p quan diém
ctia Vi Xuan Son va cong sy dé so sanh két qua thuc nghiém phan 16p quan diém gitra b tir dién
VietSentiWordNet va bo tir dién VietSentiWordNetPlus. Bang 4 so sanh hiéu suét xac dinh
huéng quan diém (theo phwong phap Accuracy va Precision - Recall) cua 10 nha hang giira tir
dién VietSentiWordNetPlus véi tir dién VietSentiWwordNet. Két qua danh gia hidu suat trung binh
xac dinh hudng quan diém cua bo tir dién VietSentiwordNetPlus vé do chinh xé4c tong quat, do
chinh xéc, do day du va d¢ day du diéu hoa lan luot 13 12 84,64%; 76,39%; 81,12%; 78,15% so
V6i 71,76%; 63,64%:; 68,72%:; 63,82% cua bo tir dién VietSentiWordNet.

Bang 4. Hiéu sudt xdc dinh huwéng quan diém giira tir dién VietSentiWordNetPlus va VietSentiWordNet

Pos/ VSWN VSWNPIlus
TT Nhahang N Ne Accuracy Precision Recall F-score Accuracy Precision Recall F-score
9 ) %) (%) (%) (%) (%) (%) (%)

1 Ba Do 69 46/17 80,95 76,19 79554 77,39 84,13 80,11 8542 81,69
2 ComBaThu 66 50/9 76,27 62,12 67,78 63,39 86,44 74,15 78,33 7592
3 DMZBar 48 27/14 70,73 68,13 69,18 68,46 80,49 78,38 80,03 78,97
4 GoldenRice 59 47/6 69,81 60,98 75,71 59,23 90,57 76,64 87,41 80,59
5 Hot Tuna 65 43/11 74,07 66,77 73,57 67,69 87,04 79,64 8510 81,78
6 Nook Eatery 63 45/11 66,07 55,99 58,28 55,80 83,93 7462 76,26 75,38
7 Pho Co 61 42/14 69,64 64,29 67,86 64,68 82,14 76,61 80,95 78,13
8 QuanHgnh 97 73/15 75,00 64,42 71,69 65,60 85,23 7421 77,85 75,76
9 Spice Viet 158 92/39 67,94 62,87 63,88 63,20 78,38 76,37 77,46 76,79
10 Zucca 75 59/8 67,16 54,65 59,75 52,76 88,06 73,18 82,42 76,49

Trung binh 71,76 63,64 68,72 63,82 84,64 76,39 81,12 78,15

Trong d6, VSWN: tur dién VietSentiwWordNet, VSWNPIus: tir dién VietSentiwordNetPlus, N: S6 cau binh
lugn, Pos/Neg: t/ I_é so cau tich cuc/ tiéu‘ Cuc, Accuracy la do chinh xac tong quat, Precision la d¢ chinh
xde, Recall la dé day du, F-score la dé day du diéu hoa.

5. Két luan

Trong bai bao nay, chung t6i di d& xuit mot mo hinh xay dung hé thdng danh gia nha hang sir
dung phuong phap khai phé quan diém duya trén tir vung. Hé thdng ching toi xay dung dat hi¢u
qua phan 16p céau quan diém cao nhd viéc su dung tir dién quan diém tiéng Viét
VietSentiWordNetPlus va ap dung céc ky thuat tién xt ly dir liéu bao gébm cac ky thuat: thém
dau, chuan hoéa lay am tiét, chuan hda chir viét tit, xt ly biéu twong cam xdc. Dya trén két qua
thuc nghiém, hé thong sir dung tir dién VietSentiWordNetPlus di cho két qua phan Iép quan
diém tot hon so véi hé théng st dung bo tir dién VietSentiWordNet. Trong thoi gian toi, ching
t6i tiép tuc tim hiéu thém cac ky thuat thu thap dir liéu ddi voi ngudn dir liéu trén cac fanpage
facebook, dién dan dé nang cao hiéu qua caa hé thng.
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