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XAY DUNG MO HINH PHAN LOP BINH LUAN VE NHA
HANG DUA VAO PHUONG PHAP HOC MAY
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Tém tat. Hoc may duoc biét dén la phuwong phép phan 16p hiéu qua, trong d6 hiéu qua ctia
viéc phan 16p kha phu thudc vao cac dic tinh cua d6i twong duoc trich chon tie bo dix lidu.
Véi thuc t€ bung n6 dit liéu nhu hién nay, dac biét 1a dit liéu binh ludn trén cac website
danh gia truc tuyén, viéc phan 16p gap phai khong it thach thirc. Tuy nhién, viéc phéan 16p
chinh xac sé mang lai nhitng y nghia to 16n cho hoat ddng tw van. Bai bdo nay nghién ctru va
xdy dyng mét mo hinh phéan 16p dua trén hoc may d6i voi dir liéu la cac binh luan vé nha
hang. Dt liéu dugc thu thap tit cdc website danh gid truc tuyén nhu Tripadvisor.com.vn va
Foody.vn. Mot ky thuat tién xt ly cic cau binh luan nham ting ngit nghia ciing dugc dé
xudt. Thuc nghiém stt dung 4 thuit todn hoc may: Naive Bayes (NB), Support Vector
Machines (SVM), Decision Tree (DT) va K-Nearest Neighbor (KNN). Két qua cho thdy SVM
cho két qua phéan 16p t6t nhat khi so sanh véi NB, DT va KNN.

T khoa: Thuét toan hoc may, binh luén, di liéu vé nha hang

Building a restaurant comment classification model based on
machine learning methods

Le Van Hoa', Dao Thi Minh Trang!, Su Minh Dat? Nguyen Duong Thien!

1School of Hospitality and Tourism - Hue University, Vietham
2Hue Industrial College, Vietnam

Abstract. Machine learning has been recognized as an efficient classification method, in
which the effectiveness of the classification significantly depends on the characteristics of
the object extracted from the dataset. With the current explosion of data in general, and
especially comment data on online review websites in particular, classification faces
numerous challenges. However, accurate classification will have significant implications for
consulting activities. This study aimed to build a classification model based on machine
learning for restaurant comments data. Data is collected from online review websites such
as Tripadvisor.com.vn and Foody.vn. A technique for preprocessing comments to enhance
semantic understanding is also proposed. Experiments were conducted using four machine
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learning algorithms: Naive Bayes (NB), Support Vector Machines (SVM), Decision Tree
(DT), and K-Nearest Neighbor (KNN). The results demonstrate that SVM achieves the best
classification outcome in comparison to NB, DT, and KNN.

Keywords: Machine learning algorithm, comment, restaurant data.
1  Gidi thiéu

Su phét trién cua Internet lam cho thong tin luu trit triee tuyén hang ngay gia tang nhanh
chéng. Do vay, dé€ tim dung thong tin ma ching ta can quan tam thi mat kha nhiéu thoi gian
nén can phai dung nhiing ky thuét t6 chtec va xtt ly dix liéu vé van ban. Ky thuat nay duoc goi
la phan 16p van ban hay noéi cach khac la phan loai van ban [1]. Phan 16p van ban la mot trong
nhitng nhiém vu co ban cta xt ly ngén ngtt tw nhién, dueoc ting dung rong rai trong phan tich
quan diém, phat hién spam, gan nhan cht d&, phat hién y dinh... Phan 16p van ban la mot ki
thuat may hoc tw dong gan cac nhan cho van ban. Stt dung ky thuat x ly ngoén ngtt ti nhién va
may hoc, bd phan 16p vin ban cé thé phan tich va sip xép van ban theo danh muc, chu dé vay
dinh cua khach hang. Vi si bung né cta cac nguon thong tin trén Web, mang xa hoi, website
déanh gia truc tuyén ... lam cho linh viec phan 16p van ban ngay cang tré nén quan trong va thu

hat nhiéu nha nghién ctru [2].

Ngay nay, viéc viét danh gid vé mot san phdm hoac dich vu la diéu phd bién. Theo
nghién ctu trong [3], 84% khach hang tin twong vao cac danh gid truc tuyén giong nhw 10i tw
véan hay gidi thiéu ctia ban be, nguoi than. Do d6, cac website danh gia truc tuyén da trd nén cd
ich d6i v6i khach hang. Doanh nghiép xem nhitng danh gia d6 nhw la phan hoi cho san pham,
dich vu cta minh. D liéu phan hoi cho phép doanh nghiép phéan tich diém manh va diém yéu

d€ cai thién dich vu hodc san pham.

Trong phan 16p van ban, dit liéu la mdt trong nhitng yéu t6 quan trong dong vai tro
quyét dinh dén két qua phan 16p van ban c¢é d¢ chinh xac cao. Dac thu ctia nguon di liéu 14y tie
cac website danh gia truc tuyén la cac binh ludn cta khach hang khong theo mot chuan nhat
dinh, nguoi dang binh luan thuong st dung nhitng biéu twong cam xuc, tiéng 1ong va tiéng
Viét khong dau. Do d6, d€ c6 ngudn dir liéu dwa vao phan tich dung chuan la mét trong nhiing
nhiém vu quan trong ctia bai todn phan 16p van ban. Ngoai ra, viéc chon ding phuong phap
phan 16p van ban d6i véi linh vuc nha hang la van dé can quan tam. Voi ddc thu di liéu thu
thap trén cac website danh gia truc tuyén chi ¢ mic d6 so cdp va luong di liéu rat 16n, cac
doanh nghiép khong thé dua vao dit liéu thoé nay dé ra quyét dinh. Ho can biét cac tri thiee
dwoc phan tich tir tap dit liéu nay.

Dé€ giai quyét bai toan nay, nghién ctru cua ching téi dé xuat phwong phap hoc mdy ap

dung viéc phan 16p theo cac dac tinh ctia nha hang. Nguon di liéu duwa vao phan 16p la cac binh
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luan ctia khach hang vé nha hang duwgc thu thap tir cac website danh gia truc tuyén nhu
Tripadvisor.com.vn va Foody.vn. Két qua nghién cttu nham gitip cac nha quan ly doanh nghiép
nha hang ndm bat thong tin mot cac dé dang va nhanh chéng, tir @6 viéc kinh doanh dwoc cai

thién, nang cao sy hai long ctia khach hang va gitr chan khéach hang t6t hon.

2 Mot s6 nghién ctru lién quan

Pa c6 mot sd nghién ctru ngoai nudce lién quan dén hé thdng khai pha quan diém trong
linh vuc nha hang. Cu thé, nghién cttu trong [4] cho rang, danh gia ctia khach hang vé nha hang
déng moét vai tro quan trong trong qua trinh ra quyét dinh. Khi khach hang quyét dinh chon
mot nha hang, dac tinh quan trong nhat ma ho xem xét 1a loai thitc &n ma nha hang phuc vy,
chét luong ciia mén an. Ngoai ra, nhdm tac gia da phét trién mot quy trinh tong thé vé xép
hang nha hang dwa vao khai pha quan diém bang cach stt dung cay quyét dinh. Tuy nhién,
nhom tac gia chi quan tam dén di liéu x&p hang nha hang ma chwa quan tim dén cac binh luan
theo ting ddc tinh nha hang. Ngoai ra, nghién cttu nay dua trén mét nguéon dir liéu duoc trich

xudt ttr tap di liéu xép hang nha hang Kaggle nén han ché vé dix liéu phan tich.

Trong [5], Suciati va cong su da thuc hién viéc khai phd quan diém dua trén déc tinh s
dung cac danh gia truc tuyén ctia khach hang vé cac nha hang ¢ Indonesia. Cac ddc tinh duoc
phan 16p 1a tich cwec néu danh gia dé cap dén cac cum tur tich cwe nhu: ngon, sach, ré va xuét sdc.
Cac dac tinh duogc phan 16p 1a tiéu cuc néu danh gia dé cdp dén cac cum tir tiéu cuc nhu: xau,
dit, ban va cham. Hé théng dwa vao cac binh luan vé nha hang dé€ phan cac cau quan diém
thanh 3 16p (tich cuc, ti€u cue, trung lap) theo cac dac tinh (mon &n, gia ca, dich vu va moi
truong xung quanh). Tuy nhién, hé thdng st dung tap dit liéu véi cac ngon ngit tron lan, dieu

nay dé gay nham 1an cho m6 hinh phan 16p.

Vi cac nghién ctru trong nude vé khai pha di liéu thudc linh vyc khach san - nha hang,
nghién ctru trong [6] da dé xudt mé hinh kién tric hé thdng cung véi cac giai phap ho trg danh
gia va khuyén nghi dich vu du lich dua trén khai pha quan diém. Dt liéu thwc nghiém nghién
ctu la nhiing binh ludn cta du khach vé cac khéach san tai cac tinh va thanh phd 16n tai Viét
Nam. D@t liéu duoc thu thap tw dong trén trang web Agoda. Trén co so cac két qua thuc
nghiém, nghién ctu dua ra mot s6 khuyén nghi d€ co6 thé trién khai hé thdng nay trong thuc
tién nganh du lich. Nghién ctru nay cé gid tri tham chiéu cho cc nha nghién cttu khong chi
trong linh vic du lich ma con trong cac linh viec kinh doanh va quan ly. Tuy nhién, nghién ctru
nay van con nhiéu han ché nhu: Nghién ctru nay chi thu thap dit liéu 1a cac binh luan ctia khach
hang vé khach san trén trang web Agoda nén han ché vé ddi tuong, pham vi va di liéu phan
tich.
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Nghién cttu trong [7] dé xudt mot phuong phap phan tich quan diém nguoi sit dung dwa
trén cac nhan xét ca nhan. Nghién ctru tap trung vao giai quyét ba nhiém vu cua bai toan khai
phd quan diém: Nhan dang va trich rat ndi dung theo tiing ddc tinh; Kham pha viéc nguoi
dung xép hang trén tirng dac tinh d6i véi san pham; va du doan trong s6 xép hang ctia cac dac
tinh trong mdi nhan xét. Két qua thyce nghiém trén ba bo dir liéu ca phé, bia, khéch san cho thay
d6 chinh x4c cua phuong phap dé xuat la kha t6t cho ca bai toan trich rat ddc tinh cling nhu cho
bai todn du doan xép hang dac tinh. Tuy nhién, nhém tac gia chuwa quan tdm dén cac nhan xét

tich cug, tiéu cwc ma chi quan tdm dén trong s6 xép hang cta cac déc tinh.

Mot nghién ctru khac trong [8] dé xuat phuong phap khai pha quan diém va phéan tich
cam xuc khach hang thong qua viéc thu thap tap dir liéu la y kién binh luan ctaa khach hang
trén website Foody.vn - moét trang thuwong mai dién ti hang dau trong linh vuc dich vu dat
hang truc tuyén. Nhom tac gia da tién hanh thuc nghiém bang phuong phép hoc méy dé khai
pha v kién tir binh luan dang van ban ctia khach hang va tric quan hda két qua ho tro ra quyét
dinh. Két qua thuc nghiém cho thdy d¢ chinh xac kha cao cia phuong phap dé xuat va két qua
khai pha dugc tap thong tin, tri thitc tiém an cé gia tri tlr tap ngit liéu nham gitp cac ctra hang,
nha quan tri hiéu dwgc cac wu nhuoc diém vé san phdm, dich vu d€ cai thién chién lugc kinh
doanh t6t hon. Tuy nhién, nhom tac gia chwa xtt ly biéu twong cam xuc, day la mot trong nhitng
yéu td c6 thé quyét dinh kha nang phan 16p ctia hé thong. Mot han ché khéc, nhom tac gia chi

thu thap dix liéu tir website Foody.vn nén bi gidi han vé dit liéu phan tich.
Dua vao thuc trang ctia cac nghién ctru trén, chting t6i nhan thay rang:

- Chu yéu dir liéu xép hang nha hang dwoc quan tam, trong khi cac binh luén theo ting
déac tinh nha hang chwa dwgc cht y dén;

- Chua quan tam dén cac nhan xét tich cuc, tiéu ciec ma chi xem xét trong sd xép hang cta cac
déc tinh;

- Chua xt ly cac biéu twong cam xic; day la mot trong nhitng yéu t6 ¢d thé quyét dinh
kha nang phan 16p ctia hé thong; va

- Chi thu thap di liéu la cac binh luan ctua khach hang trén duy nhat mét nguén nén han

ché vé ddi tuwong, pham vi va dix liéu phan tich.

M6 hinh duoc dé xudt trong bai bao sé khic phuc duoc cac han ché nay.

3  Nhiing thach thitc d6i v6i bai toan khai pha quan diém

V6i dédc thu nguon di liéu 1ay tir cac binh ludn trén cac trang danh gia truc tuyén va

ngo6n nglt sit dung tiéng Viét, bai toan khai pha quan diém c6 thé gap nhiéu kho khan. DB6i véi
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cac binh luén, tuy thudc vao trinh dd kién thitc, nghé nghiép va tudi tac ma khach hang cé cach

hanh van khéac nhau. Céc thach thie trong khai pha quan diém bao gom:

- Mot tir quan diém cé thé c6 cac y nghia trai nguoc nhau: tich cue trong tinh hudng nay
nhung tiéu cyc trong tinh hudng khéc [9]. Vi du, néu binh ludn “Thoi gian 1én mén &n rat

nhanh chéng” thi tir “nhanh chéng” c6 ham y tich cwe, nhung néu binh luén “Chung téi roi nha

hang rat nhanh chéng”, thi ttt “nhanh chong” ¢6 ham y tiéu cuec.

- Mot tir quan diém phu thudc vao linh vye [10]. Cac ddc tinh cia mét tir quan diém chi
c6 thé phu hop trong mot linh vuc nhét dinh. Vi dy, trong linh vec nha hang néu binh luan
“Thiét k& nha hang v6i kién tric ¢d xuwa” thi tir “c6 xwa” c6 ham y tich cuc, nhung trong linh

v thiét bi dién t& néu binh luén “Mady tinh thoi ¢ xwa”, thi tir “c6 xwa” ¢6 ham y tiéu cuc.

- Xt ly d4c tinh dn ctia ddi tuong. Vi duy, trong cau “Mén an nay kha dat” thi dic tinh
“Mtic gid” cia moén &n bi an.

- L6i chinh t4, st dung sai ngtt phdp, ddu cau bi thiéu, van ban tiéng Viét khong c6 ddu, chir
viét tat va st dung tiéng 16ng. Vi dy, trong cau “Chai rieou nay gid 5 cti thi dat qua” thi tir “ca” 1a tie
tiéng 16ng trong tiéng Viét.

- Cac tr chi mte d9 trong tiéng Viét anh huong rat 16n dén viéc danh trong sd nhu: rat,

cue, siéu, hoi, chwea, cha, kha, qua, chang.

Ngoai ra, khai pha quan diém ctng gdp khé khan khi van ban chita nhiéu quan diém va

duoc dang boi nhiéu nguoi c6 quan diém khac nhau.

Mo hinh phéan 16p ching to6i dé xuat dwa vao phuong phap hoc may nén sé giai quyét
duoc thach thiec vé ddc tinh dn cua d6i tuong. Ngoai ra, chung toi con tién xu ly dit liéu bao
gom thém dau cho cau va chuan hoa lay am tiét sé duoc trinh bay cu thé trong Muc 4.2. “Giai

doan 2: Chuan héa dix liéu”.

4 Mo hinh phan 16p dac tinh nha hang st dung phwong phap hoc may

D€ vuot qua cac thach thic trén, ching t6i dé xuat mot mo hinh phéan 16p déc tinh nha
hang st dung phuong phap hoc may duwoc minh hoa nhuw trong Hinh 1. Ngudn dit liéu dwa vao
phan tich 1a cac binh luan thudc linh vitc nha hang tai tinh Thira Thién Hué trén 2 website danh
gia truc tuyén Tripadvisor.com.vn va Foody.vn. M6 hinh bao gom 4 giai doan: (1) Thu thap d@
liéu (2) Chuan héa di liéu (3) Xay dung mo hinh phan 16p ddc tinh nha hang (4) Phan 16p dac
tinh nha hang.
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Giai doan 1: Thu thip dir liéu

Foody, Tripadvisor

Website binh lujn trze tuyén:
theo tirng dic tinh nha hang
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Hinh 1. M6 hinh phan 16p dac tinh nha hang stt dung phuong phap hoc may

41 Giai doan 1: Thu thap dix liéu

bé thu thap d liéu la cac binh luan cta khach hang tit cac website danh gia truc tuyén,
ching t6i st dung cac thu vién cua Python. Dau tién, thu vién Selenium va BeautifullSoup
duoc st dung d€ thu thdp cac binh luan cta khach hang theo tiing nha hang trén
Tripadvisor.com.vn va Foody.vn [8]. Sau d6 thu vién Underthesea [11] duoc dung dé thuec hién
tach cau d6i véi nhitng binh luan c6 nhiéu hon 2 cau. Thu vién Underthesea la rat hiéu qua dé

phan tich van ban tiéng Viét trong cac bai toan xtr ly ngdn ngtt tu nhién.

4.2  Giai doan 2: Chuan héa dir liéu

Dt liéu dau vao cta giai doan nay la cac cau binh luan da thu thap duogc. D€ tang ngir

nghia cho cac cau binh luan, trede khi xay dung mo hinh phan 16p, ching t6i tién x ly dit liéu
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bao gom: thém ddu cho cau va chudn hoda lay am tiét. Bai toan thém dau duoc dua vé bai toan
dich mady, trong d6 ngdn ngl nguon la tiéng Viét khong dau va ngdn ngtr dich la tiéng Viét co
ddu. Bai toan dich may cu thé la Sequence-to-Sequence Learning véi kién trtiic Encoder-Decoder
dat hiéu qua cao khi sit dung mé hinh Transformer [12]. Trong giai doan nay, chung t6i con tién
hanh chudn héa dit liéu tiéng Viét bang cach st dung cac ky thuat trong bidu thikc chinh quy

(Regular Expression). Chang toi chuan hoéa ldy am tiét d6i véi nhitng tir thé hién cam xuc dac

thanh “Nhan vién phuc vu nha hang qua tuyét voi”.

4.3  Giai doan 3: Xay dung mo hinh phan 16p dac tinh nha hang

Dbé xay dung md hinh phan 16p ddc tinh nha hang, chiing t6i thwee hién cac budc: (a) Xac
dinh cac dac tinh ctia nha hang; (b) Gan nhan cho bo dit liéu; va (c) Xay dung mo hinh theo

thudt toan hoc may.
a. Xdc dinh cdc ddc tinh cia nha hang

Theo [13], [14], chat lwgng thic &n, chdt lwong dich vy, gia ca va vi tri nha hang 1a cac
nhan td c6 mutc d6 tac dong manh nhat dén y dinh lya chon nha hang. Dya vao cac nhan td nay,
chung t6i dé xudt cac ddc tinh thudc linh viee nha hang gom: thirc dn (Food), dich vu (Service),
gia ca (Price), moi truong xung quanh nha hang (Ambience), va nha hang (Restaurant). Cac dac

tinh ctia nha hang duoc mo ta chi tiét ¢ Bang 1.

Bang 1. M6 ta chi tiét cac ddc tinh ciia nha hang

Pac tinh M6 ta chi tiét

Thuc don da dang, t6t cho stec khoe, dinh dudng cao, thuc phdm duwoc bao quan ¢ nhiét
Thitc an do6 thich hop, khau phan dn chét luong, trinh bay moén &n hap dan, thiét k&€ thuc don
phong pht, mui vi ddc trung cia mén an, d6 twoi thye phdm.

Nha hang quan tam 1oi ich ctia khach hang, nhan vién luén san long gitip do khach hang,
Dich vu moi th chu ddo, ngoai hinh ctia nhéan vién, nhan vién c6 kién thie d€ tra 1oi cau hoi cta
khach hang, quan ly nha hang than thién.

Gia ca Gia trj tong thé ctia bita &n, thuc don gid ca hgp ly, dang dong tién.

Mobi truong xung quanh, thiét k& ban an, thim my nha hang, trang tri, anh sang, bd cuc,

Moi trueon o an P
& bai dau xe, vi tri nha hang.

Dé cap dén nha hang noi chung, khi khong chi cu thé mét thuc thé nao thi c¢6 nghia la dé

Nhahang 1 2 chung déh nha hang.

69




Lé Van Hoa va CS. Tap 132, S6 24, 2023

b. Gan nhan dir lieu

D€ 6 duoc di liéu xdy dung mo hinh phén 16p, chung t6i thu thap di liéu 1a tap cac
binh luén trén Tripadvisor.com.vn va Foody.vn. Qua qua trinh thu théap, tién x& ly da liéu,
chtng t6i da thu thap dwgc 4.355 cau binh luéan thudc linh vuc nha hang. Sau d6, ching toi tién
hanh gan nhan dit liéu bang phuong phap thu cong cho 4.355 cau binh luan nay. D& xay dung
mo hinh phéan 16p, chung toi sit dung 3.955 cau binh luan, 400 cau binh luén con lai st dung dé
kiém chiing thuc t&€ va danh gid mo hinh phén 16p. Cac nhan dit liéu lién quan dén linh vuc nha
hang bao gom: thitc dn (Food), dich vu (Service), gia ca (Price), moi treong xung quanh nha

hang (Ambience) va nha hang (Restaurant). Vi du vé cac cau binh ludn da gan nhan duoc minh

hoa nhu trong Bang 2.
Bang 2. Cac cau binh ludn va nhan di liéu
STT Cau binh luan Nhan dit lieu
1 Pizza ngon, d€ banh gion, néng hoi Food
2 Nhan vién ¢ day phuc vu nhanh va khong phai cho lau Service
3 Ré lai ngon, kha la hai long!! Price
4 Quan rong rai, thodng mat Ambience
5 bay 1a mét trong nhitng quan Pizza minh rat thich Restaurant

c. Xay dung mo hinh theo thudt todn hoc mady

Trong hoc mdy, may tinh khong thé hiéu truc ti€p ngdn ngit tw nhién ma chi hiéu duoc
ngdn ngir khi chiing dwoc bidu dién dudi dang khong gian vector. Cac chiéu thudc tinh dau vao
sé duoc biéu dién dudi dang ma tran vector. Cé nhiéu phuong phép dé bidu dién van ban sang
dang ma tran vector chang han nhu m6 hinh Bag of word N-grams hay mé hinh TF-IDF (Term
Frequency - Inverse Document Frequency). Tuy nhién, m6 hinh Bag of word N-grams gap mot
vai van dé doi vai tap dix liéu 16n, d6 1a cac tir c6 tan suat xuét hién nhiéu ¢ da sd cac doan van
ban, nhung khong cd y nghia phan 16p, vi du: nhu cac tit “nay”, “d6”, “rat”... Khi d6 chi s6 TF-
IDF sé duwoc dung dé tinh toan va phat hién cac tir c6 trong sd cao va thdp. Ngoai ra, thuat toan
TF-IDF khong biéu dién gid tri cua cac thudc tinh bang gid tri 0 va 1 ma sé biéu dién véi gid tri
trong s8 TF-IDF da tinh. Chinh vi vay, khi biéu dién trén do thi giam tir nhiéu chiéu sang 2
chiéu, cdc gia tri ctia dit liéu phan bé phu thudc ca hai chiéu, khi truc x tang thay doi thi cling
kéo theo gia tri truc y thay d6i. Do vay d liéu phan bd roi rac va tach biét hon, viéc nay giup
qua trinh phan 16p sé dé dang hon [8]. Tkt nhitng ly do trén, chiing t6i sit dung phuong phép
TF-IDF d€ bidu dién van ban dudi dang khong gian vector trong thuat todn hoc may.
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Cong thitc tinh TE-IDF (Term Frequency - Inverse Document Frequency)

Trong sO cua tir (TF-IDF) thé hién mtic d quan trong cta tir nay trong mot van ban ndm
trong mot tap hop cac van ban. Trong sd cua tir dwa vao tan sd xuét hién ctia mét tir trong mot
véan ban (TF) va tan sd nghich ciia mot tir trong tap van ban (IDF).

TF (Term Frequency) la tan s xuat hién ctia mot tit trong moét van ban. Gia tri TF ctia mot
tir t trong van ban d duogc tinh theo cong thikc (1).

n(t,d) (1)
n(d)

tf(t,d) =

trong d6, n(t,d) la s Tan xuét hién tir t trong van ban d; n(d) la s6 [an xuat hién cta tat ca cac tr

trong van ban d.

IDF (Inverse Document Frequency) la tan s& nghich cia mot tir trong tap van ban. Trong

tap van ban, moi tr chi 6 mot gia tri IDF duy nhat dwoc tinh theo cong thiic (2).

ID| (2)

idf (&, D) = loB e egw

Trong d6, ID| la tdng s6 van ban trong tap D, |{d € DIt €d }1 la s6 van ban d c¢6 xuat hién tir t
trong tap D.

TE-IDF duoc tinh theo cong thitc (3)
TF-IDF(t,d,D) = tf(t, d) x idf (t, D) 3)

Trong do6, nhitng ttr c6 gid tri TF-IDF cao la nhitng tit xudt hién nhiéu trong van ban nay
va it xudt hién trong cac van ban khac. Viéc nay gitp loc ra nhitng tit pho bién va gitr lai nhitng
ttr c6 gia tri cao.

Budc quan trong nhdt ctia quy trinh phan 16p ddc tinh nha hang la lea chon thudt toan
phéan 16p tot nhat. Theo [15], bon thuat toan dat hiéu qua cao d6i véi truong hop phan 16p van
ban theo ddc tinh nha hang bao gom: Naive Bayes (NB), Support Vector Machines (SVM),
Decision Tree (DT) va K-Nearest Neighbor (KNN). D& huan luyén mo6 hinh phan 16p, chting toi

stt dung phan mém Weka [16]. Két qua huan luyén mé hinh duwgc minh hoa nhu trong Bang 3.

Bang 3. Két qua huan luyén mo hinh

STT Thuat toan Precision Recall F1-Score Thoi gian (giay)
1 Naive Bayes 0,699 0,675 0,682 4,20
2 Support Vector Machines 0,739 0,740 0,738 19,76
3 Decision Tree 0,671 0,672 0,671 170,37
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STT Thuat toan Precision Recall F1-Score Thoi gian (giay)

4 K-Nearest Neighbor 0,705 0,485 0,504 0,01

Trong do: Precision la d¢ chinh xdc, Recall la d¢ bao phu, F1-Score la d9 do trung binh diéu hoa.

Két qua hudn luyén cho thady mo hinh huan luyén st dung SVM cho két qua tot nhat voi
Precision = 0,739; Recall = 0,740 va F1-Score = 0,738. Dya vao két qua huan luyén, chung ta ¢
thé két ludn mod hinh stt dung SVM 1a phu hop véi tap dit liéu hudn luyén thudc linh viee nha
hang.

4.4  Giai doan 4: Phan 16p dic tinh nha hang

Trong giai doan 3, chiing t6i da xac dinh dwgc mo6 hinh phan 16p dua trén SVM la phu
hop nhat d6i véi bai toan phan 16p ddc tinh thudc linh viee nha hang. Chang t6i dwa vao md
hinh nay d€ phan 16p déc tinh thudc linh vuc nha hang d6i vdi tap dir liéu 1a cac cau binh luan.
Ngoai ra, d€ kiém chiing hiéu qua phan 16p ddc tinh nha hang ctia m6 hinh da chon, chung toi
tién hanh thuc nghiém véi tap dir liéu gom 400 cau binh luén da duoc gan nhan. Két qua phan
16p déc tinh nha hang ctia mo hinh dat ti 1€ phan 16p chinh xac trung binh trén 78%.

5 Kétluan

Trong bai bdo nay, ching tdi da d¢é xudt mot mo hinh phan 16p dic tinh nha hang béng
phuong phap hoc mdy. D€ nang cao d¢ chinh xac cho két qua phan 16p, chiung t6i da ap dung
cac ki thuat tién xt ly dit liéu gom thém dau va chudn héa lay am tiét nham ting ngit nghia
cho cau binh luén. M6 hinh phan 16p da xa ly duoc treong hop dédc tinh an trong cac cau binh
luan nham giai quyét duoc thach thic d6i véi phuong phap tir vung. Dua trén két qua thuc
nghiém vdéi bd dit liéu thudc linh vic nha hang, phuong phap hoc may st dung thuat toan
Support Vector Machines cho két qua t6t nhat so véi cac thudt toan khac nhuw Naive Bayes,
Decision Tree va K-Nearest Neighbor. Trong thoi gian tdi, chung t6i tiép tuc tim hiéu thém cac
k§ thuat thu thap dit liéu d6i véi ngudn dit lidu trén cac fanpage Facebook, dién dan d€ gia ting
déi twgng, pham vi va di liéu phéan tich. Ngoai ra, ching t6i con nghién ctu thém mot s6 ky
thuat tién xt ly dr liéu nhdm khic phuc dwoc cac thach thie trong viéc chudn hda van ban

tiéng Viét nhu: 16i chinh t3, sai ngit phap, ddu cau bi thi€u, chir viét tat va st dung tiéng long.
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Nghién cttu nay duoc tai trg boi dé tai Khoa hoc va Cong nghé cap Dai hoc Hué, Ma s6
dé tai: DHH2023-10-30, tén dé tai: “Xay dung hé thong tu van dwa trén binh luan truc tuyén cho
mot s6 nha hang tai Thita Thién Hué”.
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