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This paper uses several different machine learning methods to evaluate
the sentiment classification capability for Vietnamese datasets. The
datasets consist of online comments in the field of tourism.
Additionally, the experiments compare and evaluate the sentiment
classification results of the comments when applying semantic
enhancement techniques for Vietnamese texts. The datasets used in the
experiments were collected from Facebook fanpages in the field of
tourism and online review websites such as Tripadvisor.com.vn and
Foody.vn. The experiments use four machine learning algorithms: K-
Nearest Neighbor, Support Vector Machines, Naive Bayes, and
Decision Tree. The results showed that the Support Vector Machines
machine learning method provides the best sentiment classification
performance compared to K-Nearest Neighbor, Naive Bayes, and
Decision Tree methods. This paper is valuable for sentiment
classification applications in the field of tourism.
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Bai b4o nay sir dung mot sb phuong phép hoc mdy khac nhau dé danh
gia kha nang phén 16p quan d1em cho dir liéu tiéng Viét. Dir liéu nay la
céc cau binh luan truc tuyén vé linh vuc du lich. Ngoai ra, thuc nghiém
con so sanh va danh gia két qua phan 16p quan diém cac cau binh luan
khi &p dung céc ky thuat nang cao ngir nghia cho vin ban tiéng Viét.
Dir liéu dua vao thuc nghiém duoc thu thap tir cac fanpage Facebook
trong linh vuc du lich va cic website danh gid tryc tuyén nhu
Tripadvisor.com.vn va Foody.vn. Thuc nghiém s dung 4 thuat toan
hoc may: K-Nearest Neighbor Support Vector Machines, Naive Bayes
va Decision Tree. Két qua cho thiy phuong phap hoc may Support
Vector Machines cho két qua phan 16p quan diém tt nhat khi so sanh
véi cac phuong phap K-Nearest Neighbor, Naive Bayes, Decision Tree.
Bai béo nay c6 gi tri ddi véi cac ung dung phén Iép quan diém trong
linh vuc du lich.
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1. Giéi thigu
1.1. Boi cinh nghién ciru

Phén 16p van ban la mot linh vuc nghién ctru quan trong trong du lich va khach san. Co6 ba
kiéu phén 16p vin ban: dic trung, quan diém va danh gia. Viéc phan 10p cac binh luan va cac
danh gia khong chi gitp ching ta biét dwoc cac dic trung van ban ma con biét dugc quan diém va
danh gia cia ngudi tiéu dung, didu ndy gitp cac nha nghién ctru va quan ly du lich hiéu 15 hanh
vi cua nguoi tiéu dung va danh gia chat luong ciing nhu sy hai long cta du khach [1], [2]. Ngoai
ra, nghién ctru trong [3] cho rang mang xd hoi va cdc trang web danh gia truc tuyén cho phép
khach hang dua ra y kién ciia ho vé san pham hodc dich vu thong qua cac danh gia, binh luan.
Bang cach sir dung cac danh gia, binh luén truc tuyen ctia khach hang vé san pham hodc dich vu,
khach hang tiém nang ¢6 thé chon san pham tot nhét va cac doanh nghiép ciing c6 thé dé dang
hiéu duge hanh vi mua hang cua khach hang, cling nhu s¢ thich va mirc d hai long cua khach
hang vé chit luong san pham hodc dich vu. Bong thoi, khach hang ciing can thong tin tong hop y
kién danh gia cta cong dong dé co6 nhitg quyét dinh chinh xac. Chinh vi thé, khai ph4 quan diém
da tré thanh mot cha d& hap dan cho cac nghién ctru trong nhiéu linh vuc khac nhau [4], [5].

Mot nghién ciru khéac trong [6] cho rang cac binh ludn truc tuyén do khach hang dua 1én rat
quan trong d6i véi viéc quan 1y diém dén du lich vi n6 ¢6 thé giup ho thu thap cac ¥ kién phan
hodi cua khach hang va dé& xuét cac giai phap nham cai thién hoat dong t6 chirc du lich. Co rat
nhiéu danh gia, binh luan trén phuong tién truyén thong xa hoi va cac td chirc nay kho cé thé
phan tich chiing theo cach thii cong. Bang cach ap dung phén 16p quan diém, cac danh gia co thé
dugc phan thanh nhiéu 16p va giup cac to chuc dé dang ra quyet dinh. Cang theo nghién ctru
trong [7], dé thyuc hién phan 16p quan diém, thong tin chii quan can dugc trich xut tir cac danh
gi4, binh luan duéi dang ngdn ngir tu nhién. Thong tin chii quan nay co thé 1a cac quan diém hodc
tinh cam. Dé trich xuét quan diém hodc tinh cam tir cac danh gia, binh luén cua khach hang, co6
nhiéu cach tiép can khac nhau nhu xur Iy ngén ngtr ty nhién, phén tich van ban, ngdn ngir hoc tinh
toan va sinh tric hoc. 'Chung ta c6 thé st _dung cac phuong phap hoc méy khac nhau dé phan 16p
quan diém vi chung rat hiéu qua va dé trién khai.

Trong phén 16p quan diém, dir liéu la mot trong nhimg yéu td quan trong dong vai tro quyet
dinh dén két qua phan 16p. Dic thu cua ngudn dir lidu ldy tir cac website danh gia truc tuyén va
fanpage Facebook la cac binh ludn cua khach hang khong theo mot chuan nhat dinh, nguoi dang
binh luan thuong sir dung nhiing biéu twgng cam xuc, tiéng long va tiéng Viét khong dau. Do do,
sir dung céac k¥ thuat nhim nang cao ngit nghia cho vin ban tiéng Viét d& c6 bo dir liéu dat chét
lwong cao 1a mét trong nhitng nhiém vu quan trong cia bai toan phan 16p quan diém. Ngoai ra,
phuong phap phén 16p trong bai béo cho hiéu qua t6t trén mién dir liéu du lich.

1.2. Cac nghién ceau lién quan

Di c¢6 mot s6 nghién ciru lién quan dén kha nang phén 16p quan diém trong linh vuc du lich.
Cu thé, nghién ctru _[8] tap trung vao vi€c phén tich, phén 16p cac danh gia va da tho nghiém doi
v6i cac danh gia vé linh vyc nha hang. Bai bao nay tép trung vao khai pha quan diém dya trén
khia canh cho cac danh gia bang tiéng TAy Ban Nha. Nhom tac gia cho rang danh gid truc tuyén
vé san pham va dich vu da tr6 nén quan trong db6i voi khach hang va doanh nghiép. Tuy nhién,
nghién ctru van con han ché nhu con thiéu tir dién dit lidu trong giai doan tién xir 1y dé thay thé
cac tir quan trong. Ngoai ra, nghién ctru chua tip trung xac dinh quan diém dwa vao cac biéu
twgng cam xuc. Mot nghién ciru khac trong [6], Haris va cdng su da danh gia mirc do tich cuc
hodc tiéu cuc clia cac binh ludn vé diém dén du lich bang cach sir dung cac bd phan 16p SVM va
Random Forest (RF), dong thoi tim ra bd phan 16p phu hop cho tap dir liéu du lich. Tép dir liéu
dugc sir dung cho nghién ciru nay 1a tir cic binh luin vé cong vién Taman Negara. Hiéu suét cua
cac b phan 16p nay dugc so sanh nham muc dich xac dinh bo phén 16p phu hop nhat dé sir dung
trong khai pha quan diém ddi v6i cac danh gia du lich trén mang xa hoi. Trong nghién ciru nay,
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SVM dugc chon 1a bd phéan 16p phu hop nhét dé sir dung vai tap dit liéu du lich, dat do chinh xac
67,97%, trong khi Random Forest dat 6 chinh xac 63,55%. Tuy nhién, nhiing han ché gip phai
trong nghién ctru nay bao gdm khong thé chay nhiéu mé hinh do s6 lugng ban ghi nho, thu thap
b dir liéu nho va & mot diém du lich duy nhét nén dir liéu chua da dang.

V6i cac nghién ctru trong nudc vé phéan 16p quan diém thudc linh vuc du lich, nghién ctru trong
[9] cho ring phan 16p vin ban déng vai trd quan trong trong viéc khai thac dir liéu va phat hién tri
thirc. Trong bai bdo nay, nhom tac gia da st dung céc thuit toan nhu Naive Bayes, SVM va K-NN
dé thue nghiém phan 16p vin ban tiéng Viét trén 5 bo dir liéu thude 04 chu dé khac nhau: Du lich,
giai tri, gido duc va phap luat. Két qua thir nghiém ciia nhém tac gia cho thay thuat toan SVM phan
16p vin ban tiéng Viét theo chu dé 1a sy Iya chon phit hop cho céc ing dung vé phén 16p vin ban.
Tuy nhién, nhom tac gia chua sir dung cac k¥ thuat ning cao ngir nghia cho bd dir liéu tiéng Viét,
trong khi chit luvong bo dit liéu s& anh hudng rat 1on dén hiéu qua ctiia md hinh phan 16p.

Mot nghién ciru khac trong [4] cho rang céc y kién danh gia truc tuyén cta khach hang can
dugc thu thap, khai thac va tong hop mot cach tw dong bang cac hé thong may tinh, cho phép cac
nha kinh doanh c¢6 thé dé dang theo ddi hanh vi mua sim, phat hién s thich va danh gia sy hai
10ng cuia khach hang vé chat luong san phém dich vu. Déng thoi, khach hang cling can thong tin
tong hop ¥ kién danh gia cua cong dong dé co nhimg quyét dinh mua sim cta minh. Ng0a1 ra,
nhom tac gia da dé xuidt mé hinh kién trac hé thong cung vdi cac giai phap hd trg danh gia va
khuyén nghi dich vu du lich duva trén khai pha quan diém. Dit liéu thuc nghiém nghién ciru 1a
nhitng binh luan cta du khach vé cac khach san tai céac tinh va thanh phé 16n tai Viét Nam, duoc
thu thap tu dong trén trang web Agoda. Tuy nhién, nghién ciru nay van con nhiéu han ché nhu:
Nghién ctru chi thu thap dit liéu 1a cac binh luan cta khach hang vé khach san trén trang web
Agoda nén han ché vé doi tuong, pham vi va dir liéu phan tich. Ngoai ra, mot nghién ciru trong
[10] d4 tién hanh thuc nghiém bang phuong phap hoc may dé khai pha quan diém tir cic binh
luan cua khach hang va truc quan hoa két qua hd tro ra quyét dinh. Nhom tac gia da thuc nghiém
trén nhiéu thuat toan dé so sanh wu va khuyet diém cta mé hinh, tir d6 chon ra mé hinh tdt nhéat.
Pong gop ciia nhom tac gia 1a da dé& xuat phuong phap khai pha quan diém thong qua viéc thu
thap tap dir liéu 1 y kién binh luan ctia khach hang trén website Foody.vn. Tuy nhién, nhom tac
gia chua xtr 1y biéu twong cam xuc, day 1a mot trong nhitng yéu t6 c6 thé quyét dinh kha ning
phan 16p ctia hé thong. Mot han ché khac, nhom tac gia chi thu thap dit lidu tir website Foody.vn
nén bi gii han vé dit liéu phén tich.

Trong bai bao nay, chung t6i dé& xuat mot mé hinh phan 16p quan diém cac cau binh ludn tiéng
Viét véi nhiéu wu diém ndi bat. Thir nhat, bd dir lidu duoc thu thap tir nhiéu ngudn khac nhau,
dam bao tinh phong phu va da dang. Thtr hai, cht luong ciia bo dir lidu dugc cai thién thong qua
viéc ap dung cac ky thudt nang cao ngir nghia danh riéng cho van ban tiéng Viét. Cudi ciing, mod
hinh phéan 16p da dugc thuc nghiém trén nhiéu phuwong phép hoc may khac nhau, dam bao tinh
tong quat va hiéu qua cta két qua nghién ciru.

2. Phwong phap nghién ciru
2.1. Déi twong nghién ciru

Nghién ctru ndy tap trung chii yéu vao viéc phan 16p quan diém cac cau binh luan tiéng Viét
thudc linh vuc du lich sit dung mét s6 phuong phap hoc may. Cac cau binh luan tiéng Viét st
dung dé phan 16p quan diém 1a céc binh luan thudc linh vuc du lich trén cac fanpage Facebook du
lich va 2 website danh gi4 truc tuyén Tripadvisor.com.vn va Foody.vn.

2.2. M hinh nghién cieu dé xudt

De phan 16p quan diém cac ciu binh luan, ching t6i dua vao cac nghién ctru [6], [7], [11] nhim
dé xuét mot mé hinh phan 16p quan diém cac cau binh luan tiéng Viét str dung mot s6 phuong phap
hoc may ap dung cho mién dir li¢u thudc linh vuc du lich dugc minh hoa trong Hinh 1.
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Thirc nhiém 1

Géin nhin
Thu thip dit li¢u Xiy dung
dir liéu tir cic |:> |:> mé hinh
binh lusin phén l6p

trire tu}:én Ning cao |:> Gan nhin quan diém
ngir nghia dir liéu

Thyc nhiém 2

Hinh 1. M6 hinh phdn 16p quan diém cdc cdu binh ludn tiéng Viét sir dung mot s6 phirong phép hoc may
ap dung cho mién dir liéu thugc linh vuee du lich

M6 hinh bao gdm 4 giai doan: (1) Thu thap dit liéu; (2) Nang cao ngit nghia cho vin ban tleng
Viét; (3) Gan nhan dir liéu; (4) Xay dung mo hinh phan 16p quan diém. Trong mé hinh nay, dé so
sanh va danh gia két qua phan 16p quan dlem cac cau binh luan trude va sau khi ap dung cac ky
thuat nang cao ngir nghia cho van ban tleng Viét, chiing t6i tién hanh 2 thuc nghiém: (1) Thyc
nghiém 1 ddi véi dir liéu chwa qua giai doan nang cao ngir nghia cho vin ban tiéng Viét; (2) Thuc
nghiém 2 ddi voi dir liéu di qua giai doan nang cao ngit nghia cho vin ban tiéng Viét.

2.2.1. Phuong phap thu thdp dir liéu

Nguon dit liéu dua vao thue nghiém duoc thu thap tir cac fanpage Facebook trong linh vuc du
lich va cac website danh gia truc tuyén nhu Tripadvisor.com.vn va Foody.vn. Dé thu thap dir liéu
13 cac binh luan truc tuyén theo timg nha hang tir cic website danh gia truc tuyén nhu
Tripadvisor.com.vn va Foody.vn, ching t6i st dung bd thu vién Python. Pau tién, thu vién
Selenium va BeautifullSoup duoc sir dung dé thu thap cac binh luan cta khach hang theo timg
nha hang trén Tripadvisor.com.vn va Foody.vn [10]. Ngoai ra, dé thu thap dir liéu tir cac fanpage
Facebook trong linh vuc du lich, chung t6i sit dung b cong cu RestFB la mot Java API gitp
tuong tac voi Facebook Graph APL. API nay cho phép thu thap thong tin tir cac thyuc thé, nhu cac
bai viét (post), cac binh luan (comment) [12]. Sau d6 chung t6i st dung thu vién Underthesea
[13] dé thyc hién tach cau ddi véi nhing binh luan c6 nhiéu hon 2 ciu. Thu vién Underthesea la
rat hiéu qua dé phén tich vin ban tiéng Viét trong cac bai toan xr Iy ngdn ngit tu nhién.

2.2.2. Cdc ky thudt ndng cao ngit nghia cho van ban tiéng Viét

Véi dic thu dir liéu dau vao caa mo hinh nay la cac cau binh luén tryc tuyén vé linh vuc du
lich nén nguoi viét binh luan khong theo mot chuan nhét dinh. Tuy theo trinh d§ hoc van, gigi
tinh, d6 tudi ma nguoi ding binh luén c6 cach hanh van khac nhau. Pé néng cao ngir nghia cho
cac cau binh luan, chung t6i tlen hanh cac ky thuét: thém dau cho cau d6i voi cac cau tiéng Viét
khong déu; chuin hoa lay am tiét; chuan hoa chit viét tit; xir ly biéu tugng cam xuc.

Bai toan thém déu dugc dua vé bai toan dich may trong d6 ngdn ngir ngudn 14 tiéng Viét
khong ddu va ngon ngir dich 1a tiéng Viét c6 dau. Bai toan dich may cu thé 1a Sequence-to-
Sequence Learning v6i kién trac Encoder-Decoder dat hiéu qua cao khi st dung mé hinh
Transformer [14]. Kién triic m6 hinh dich may sir dung Transformer gdm hai phan 1a Encoder va
Decoder. Encoder biéu dién chudi dau vao 14 vin ban khong dau thanh mét chudi vector an véi
ngit nghia va thong tin ngit canh diy du. Decoder giai ma chudi vector an tir Encoder thanh chudi
dau ra 12 van ban c6 d4u. Ngoai ra, ching t6i con tién hanh ning cao ngit nghia cho vin ban tiéng
Viét su dung céc kS/ thuéat trong biéu thure chinh quy (Regular Expression) Tru(‘mg hop thl'r nhét

héa thanh “Nhidu mén an ngon qua dl . Tru’cmg hc_rp thr hai: chuin héa chit viét tét, hé théng
thuc hién viéc thay theé cac tir nhu: “khong”, “ko” thanh tur “khong” hodc “dc”, “dc” thanh tu
“dugc”. Mot ky thuat khac, ching t6i dua vao cong cu Demojize [15] dé xir 1y bi€u twgng cam
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xuc bang cach chuyén cac biéu trong cam xuc nay thanh vin ban. Sau khi 4p dung cac ki thuat
nay, chung t6i thu thép dugc cac cau binh luan da chuan hoa va xu 1y biéu tuong cam xuc.

2.2.3. Phuwong phap gan nhan dir liéu

Trong qué trinh nghién ctru, ching t6i da tién hanh thu thap va tién xur Iy mot tap dir liéu bao
gém 14.900 cau binh luan tiéng Viét trong linh vuc du lich. Dé dam bao khong tring lap giita tap
dir liéu huén luyén (train) va tap dir lidu kiém tra (test), chung t6i tién hanh loai b6 cac cau binh
luan trung 1ap. Sau khi loai b6 593 cau trung 1ap tir tdp dir li€u 14.900 cau binh luan, tap dir licu
cubi cung gdm 14.307 cau binh luan, cac ciu binh ludn nay dugc gan nhan tha cong dé phuc vu
cho muc dich x4y dung mé hinh phén 16p. Cu thé, dif liéu gan nhan dugc phan thanh ba 16p: 16p
binh luén tich cuc dugc gan nhan la 1, 16p binh ludn trung 1dp dugc gén nhan la 0, va 16p binh
luan ti€u cyc dugc gan nhan 1a -1. Trong téng s6 14.307 cau binh luan, ¢6 9.751 cau duoc gan
nhan tich cyc, 1.063 cau dugc gan nhan trung 1ap va 3.493 cau dugc gan nhéan ti€u cuc. Vi du vé
cac cau binh luan da dugc gan nhan nhu trong Bang 1.

Bang 1. Cac cau binh lugn va nhan dir liéu

STT Cau binh luin Nhan dir liéu
1 Kién tric doc ddo, c6 kinh 1
2 Chua c6 dep lim moi ngudi a 1
3 Nhén vién ¢ day phuc vu nhanh va khong phai cho lau 1
4 Dich vu cling binh thuong 0
5 Banh gao cay an cling tam 0
6 Binh thudng, néi chung nhéc niu thi c6 thé ra day an toi 0
7 V¢ sinh khong dam bao -1
8 Khong gian nha hang chat hep -1
9  Nhiéu khu vyc bi xudng cip chua duoc tring tu -1

2.2.4. Phuong phdp xdy dung mé hinh phan I6p quan diém

Dé xay dung mo hinh phan 16p quan diém, chung t6i tién hanh phan chia ti 1& giita bo dir liéu
huén luyén va bd dir liéu kiém tra tir bd dir liéu thu thap duoc. Viée phan chia bo di liéu rat quan
trong vi duoc ky vong s€ tao ra bd dir li€u kiém tra tot nhat dé danh gia hiéu suét ctia mod hinh
phan 16p dua trén trén bo dit liéu huin luyén. Trong mé hinh nay, ching t6i dwa vao nghién ciru
[16] dé chia bo dir liéu thu thap dugc theo ti 16: 80% cho bd dir liéu huin luyén va 20% cho bo di
liéu kiém tra. Nhu vay, trong 14.307 cau binh ludn da duoc gan nhan, ching t6i sir dung 11.446
cau binh luén lam bo dit liéu huin luyén, 2.861 cau binh luan con lai lam bd dir li¢u kiém tra.

Trong hoc may, may tinh khong thé hiéu truc tiép ngon ngir ty nhién ma chi hiéu duoc ngon
ngit khi chung dugc biéu dién dudi dang khong gian vector. Trong mé hinh nay, ching toi sir
dung phuong phap TF-IDF (Term Frequency - Inverse Document Frequency) dé biéu dién van
ban dudi dang khong gian vector boi vi phuong phap ndy co nhung uu diém nhu: c¢6 kha nang
loai bo cac tir khéng ¢ ¥ nghia phan 16p; biéu dién trén dd thi giam tir nhidu chiéu sang 2 chiéu;
dit liéu phén bd rdi rac va tach biét nén qua trinh phén 16p s& dé dang hon [10].

Budc quan trong nhit ciia viéc xdy dung mo hinh phéan 16p quan diém 1a lya chon phuong
phap phan 16p t6t nhat. Theo [17], bon phuong phap dat hidu qua cao ddi voi trudng hop phan
16p van ban bao gdm: K-Nearest Neighbor, Support Vector Machines, Naive Bayes va Decision
Tree. Mot s6 ddc diém co ban ctia bon phurong phap phan 16p:

- Phuong phap K-Nearest Neighbors (KNN): Y tudng co ban dé phan 16p 1a dya vao khoang
cach gan nhét giita dbi twong can phan 16p va tat ca cac dbi twong trong tap dit liéu huén luyén.
Mot dbi tugng duoc phan 16p dua vao K lang giéng cua nd. Hiéu qua phan 16p caa KNN phu
thudc nhiéu vao cac tham s, trong d6 K duogc coi la tham sO quan trong nhit. Cac gia tri K nho
(vi du: 1, 2 hodc 3) thuong cho hiéu suét tét trong nhing trudng hop dir liéu it nhiéu, trong khi
cac gia tri K 16n hon (vi du: 5, 6, 7 hodc 10) c6 thé giam thiéu nguy co overfitting. Hon nita,
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trong KNN mic dil nhiéu thude do khoang cach co thé duge str dung, khoang cach Euclid thuong
hi€u qua hon so véi cac thudc do khac nhu khoang cach Manhattan va Chebyshev.

- Phuwong phap Support Vector Machines (SVM): Y tudng ciia SVM 1a tim mot siéu phang dé
phan tach cac diém dir liéu. Siéu phang nay s& chia khong gian thanh cac mién khac nhau va mdi
mién s€ chira mgt loai dir liéu. Hiéu qua cua viéc phén 16p bang SVM phu thudc nhidu vio cac
tham s quan trong. Mot trong s6 d6 1a tham s6 C (Complexity), co vai tro kiém soat muc do
chap nhan sai s6 trén tap huén luyén, tir d6 giip can bang giita viéc tdi da hoa bién d6 phan tach
va viée giam thiéu sai sé trong qué trinh huan luyén. Bén canh do, viéc xdc dinh ham nhén cling
dong vai tro quan trong trong hiéu suit cia SVM. Cu thé, ham nhan tuyén tinh (Linear Kernel)
dugc sir dung khi dit lidu co thé phan tach tuyén tinh, thudng cho hiéu suat tSt hon trong céc
truong hop dir liéu 16n véi ciu triic don gian. Haim nhan da thirc (Polynomial Kernel) lai pht hop
hon cho cac dit lidu c6 tinh phi tuyén don gian. Trong khi d6, ham nhin RBF (Radial Basis
Function) thuong hoat dong hiéu qua véi dit liéu c6 tinh phi tuyén cao. Thém vao d6, tham s6
Gamma trong RBF kiém soat do anh hudng ciia mot diém dit liéu don 1é dén cac diém lan cén,
g6p phan diéu chinh d6 nhay ctia mé hinh ddi v6i sy thay déi trong dit lidu.

- Phuong phap Naive Bayes (NB): Y tuéng co ban cia phuong phap NB la str dung xac suat
¢6 diéu kién giita cac dic trung va nhan dé du doan xéc suat nhan cua van ban can phén l6p.
Diém quan trong ctia phuong phap nay chinh 1a gia dinh rang sy xuat hién cua tit ca cac dac
trung trong van ban déu doc lap véi nhau. Hi¢u qua cua phuong phéap phan 16p NB phu thugc vao
mot s6 tham s6 quan trong. Mot trong s6 d6 13, tham s6 Kernel Estimator s& duoc Iya chon dé cai
thién do chinh xac cia mé hinh khi dit liéu khong tuan theo phan phdi chuan. Tham s6 thir hai 1a
useSupervisedDiscretization, cho phép mé hinh ty dong didu chinh va cai thién kha ning xu ly
cac thudc tinh roi rac mot cach hi¢u qua.

- Phuong phép Decision Tree (DT): Cay quyét dinh 1a mot cay phan cip co cau trac dugc
dung dé phén 16p cac ddi tuong dwa vao day cac ludt. Khi cho dir liéu vé cac dbi twong gém cac
thudc tinh cung véi 16p cua no, céy quyét dinh s& sinh ra cac luat dé dy doan 16p cua cac ddi
tugng chua biét. Hiéu qué cua phuong phap phan 16p bang Decision Tree phu thudc vao nhleu
tham s6 quan trong. Mot trong s do la yeu t6 Confidence Factor (CF), xac dinh muc do cét tia
ctia cay. Cu thé, gia tri CF cao s& dan dén viéc cdy it bi cit tia, trong khi gia tri CF thap s& khién
cay bi cét tia nhiéu hon. Tham sb thir hai la MinNumObyj, xac dinh s6 lwong mau tbi thiéu trong
mdi nut 14. Gia tri nho cho tham sb nay co thé tao ra cac nhanh nho, trong khi gia tri 1én hon co
thé 1am don gian hoa ciy qua mirc; gia tri mic dinh thudng duoc thiét lap 1a 2.

Chung t6i str dung phan mém Weka [18] dé xay dung va huin luyén cac mé hinh phén 16p cac
quan diém dua trén bon phuong phap hoc may. Trong qué trinh xdy dung cac mo hinh nay, cac
tham sb cua timg phuong phap dugc tinh chinh théng qua viée didu chinh cac thiét 1ap trong
Weka nham tdi vu hoa hiéu qua phan 16p. Cu thé, ddi voi phuong phap KNN, gia tri cta tham sb
K di duoc thay doi, va két qua cho thay khi K = 3 va str dung ham khoéng cach Euclid, 6 chinh
xac dat dugc la cao nhat. Doi véi phuong phap SVM, ham nhén RBF véi gia tri Gamma = 0,01
va tham s6 C = 10 di mang lai két qua tot nhat. Trong céac thir nghiém véi phuong phap Naive
Bayes, viéc thiét 1ap Kernel Estimator = True cho thiy hiéu qua vuot troi. Cudi cing, 601 voi
phuong phap Decision Tree, cac tham s6 CF = 0,25 va MinNumObj = 2 dugc xac dinh 14 t6i wu
sau qua trinh thir nghiém.

3. Két qua nghién ciru

Céac md hinh phan 16p quan diém dugc huin luyén va danh gia thong qua b dir liéu 1a 11.446
cau binh luan tiéng Viét thudc linh vyuc du lich. Cac mé hinh nay dugc huén luyén trén may tinh
chay hé diéu hanh Windows 10, cAu hinh may Processor Intel Core i5 tdc d6 26,7 GHz, RAM 8
GB, 6 clmg 500 GB. Két qua huan luyén mé hinh phan 16p quan diém nhu trong Bang 2.
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Bang 2. Két qud hudn luyén mé hinh phan 16p quan diém

Thuwe nghiém 1: B dir liéu chwa qua Thuc nghiém 2: B dir liéu da qua
, giai doan ning cao ngir nghia giai doan ning cao ngir nghia
STT  Phuong phip Thdi gian Thoi gian

Precision  Recall F1-Score Precision Recall F1-Score

(s) (s)
1 KNNE(chEdS;; ham 5659 0690 0652 002 0687 0707 0637 002
SVM (C = 10; RBF;
Ganra—son 0781 0781 0748 33005 084 0825 0814 24731
3 NB(KeL“?'mEes)“mamr 0727 0687 0699 753 0752 0762 075 76
g DT (CF=025 0701 0726 0714 7325 0726 0745 0733 579,58

MinNumObj = 2)

Trong dé: Precision la d¢ chinh xdc, Recall la d¢ bao phii, F1-Score la d¢ do trung binh diéu hoa.

Két qua huan luyén mo hinh phéan 16p quan diém & Bang 2 cho thdy mé hinh hudn luyén sir
dung phuong phap SVM cho két qua tét nhat & thuc nghiém 2 (B6 dit lidu dd qua giai doan nang
cao nglr nghia cho van ban tiéng Viét) voi Precision = 0,814; Recall = 0,825 va F1-Score =
0,814. Phuong phap SVM dat két qua phan 16p vuot troi so voi cac phuong phap khac nhu KNN,
NB va DT trong bai toan phan 16p quan diém van ban tiéng Viét, boi vi mot sb 1y do chinh. Thu
nhit, SVM c6 kha ning xir 1y dit lidu khong tuyén tinh thong qua viéc sir dung ham nhan RBF,
gitip bién d6i khong gian dic trung ban dau thanh khong gian co chiéu cao hon. Diéu nay cho
phép SVM xir 1y hiéu qua céc tap dit lidu phtrc tap va khong tuyén tinh, dic biét 1a trong cac cau
binh luén tiéng Viét thudc linh vic du lich. Thi hai, viée tinh chinh cac tham s6 nhu Gamma va
C trong SVM c¢6 vai trd quan trong trong toi wu hoa qua trinh hoc va ning cao do chinh xéac cia
mo hinh. Nhu vdy, trong phan 16p quan diém viéc ap dung cic k¥ thuat ndng cao ngir nghia di
cai thién dang ké dd chinh xac cua mod hinh. Dya trén cac phéan tich va thyc nghiém, chiing t6i Kkét
luan rang mé hinh sir dung phuong phap SVM phu hop nhét véi tap dit liéu huin luyén trong linh
vuc du lich, dac biét sau khi ap dung cac k¥ thuat nang cao ngilt nghia cho van ban tiéng Viét.

4. Két luan

Trong bai bdo nay, chung t6i dd xac dinh dugc m6 hinh phén 16p quan diém phu hop nhét
bang cach so sanh, danh gia két qua phan 16p quan diém dua vao mot s6 phuong phap hoc may
khi ap dung cac ky thuat nang cao ngir nghia cho van ban tiéng Viét. Tir két qua huan luyén mo
hinh phan 16p quan diém, ching t6i c6 thé két luan mé hinh sir dung phwong phap SVM la phu
hop nhét véi bo dir liéu hudn luyén thudc linh vie du lich va sau khi ap dung cac k§ thuat nang
cao ngit nghia cho vin ban tiéng Viét. M6 hinh phéan 16p quan diém cta chang toi dat hiéu qua
cao khi phan 16p quan diém v&i ngudn dir liéu thudc linh vuce du lich nhu: nha hang, khach san,
diém du lich. Trong bai bao nay, ching t6i di gia ting ti 1& phan 16p quan diém vin ban tiéng
Viét tir 30 chinh xac Precision = 0,781; Recall = 0,781 va F1-Score = 0,748 1én d0 chinh xac
Precision = 0,814; Recall = 0,825 va F1-Score = 0,814 déi v6i 11.446 cau binh luén sau khi ap
dung tit ca cac k¥ thuit nang cao ngir nghia cho van ban tleng Viét.

Mo hinh phén 16p quan diém chung t6i d& xuét c6 thé dugc Gmg dung dé xay dung cac hé
thong lién quan dén tu van hoic khai pha quan diém trong linh vuc du lich. Trong thoi gian toi,
chung t6i tiép tuc tim hiéu thém cac k¥ thuat ning cao ngit nghia cho van ban tiéng Viét nham
tang kha ning phan 16p quan diém cho mé hinh.

Loi cam on

Nghién ciru nay dugc tai trg boi dé tai Khoa hoc va Cong nghé cap Dai hoc Hué, Mi s dé tai:
DHH2023-10-30, tén dé tai: “Xay dung hé thong tu van dya trén binh luan tryc tuyén cho mot so
nha hang tai Thira Thién Hug”.
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