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Phén I6p binh luan ctia du khich vé
dich vu khach san § tinh Thiia Thién Hué
dua trén cac thuat toan hoc may

DNUONG THI HAL PHUONG
. H gUGC DONG™
Tim tt

Muc tiéu cria .lrg}.lmru.'u Aei vy g coe Bt fodn pledn [op hoe may A dye dadin cdm ke ctia o kol

ve dich v khdoh san o tinh Thiee Thicn Hué nhdm ddnk pid cde thudr todn hoe mdy frong vige die dodn
cant xoic, cling whe gitp cde Shdok san od shém oo s 08 hoacik dink ede ehién fege rong qudan tvf guon

hé khaeh hing. Bing edeh SIE dyng ket hap 2 thur vign hei teer thue thep dif ligu trong Pyrivan i Selenium

v Serapry, mar b di liga gom 22,537 ddng v cde bink ledn va danh gid ciia du Khdach dof wil cae khdck
s o tivle Thiea Thidn Fuwd o dheore s laiip. D8F Tidu sane &b dieoe fdn e IV wid ede BT iy Bhde mla
o dheere dieg who hedn !!r_l.'e'!.' haii 3 Jeindy hoe mdy L KNN, SV v Nafve Bayes. Kot qud chao Sy,
SVM cha két e die dodn cdm xiie 68 hom so vdi cde md hink cdn i,

Tir khia: foc mdy, pidn dop, Ehdch san Hué bink lidn coie di Kideh, pivdn tich cdm e

Summary

This seudy imtendys fo appdy machine learming classification afgporithng fo predicy towrisis " emotions abot
fwted services in Thua Thien Hue province, to evaluate srachine fearning algorithes in predicting emofions,
and to help hotels have move hasis in planning strategies for customer relafionship management. Using a
combination af twe data collecrion support lihraries in Pychon, Selendum, and Scrapy, a dataset of 22,557
o f comments and reviews of fovrists for ovels in Thisa Thien Hue provinee was collecred. Afier heing
preprocessed with different technigees, the date way trained by 3 machine learning modelz: NN, SVM,
and Naive Baves, The resedis showed that SVM gave hetter emotion prediciion than the remaining models.

Keywords: seachine learning, clawsification, Hue hotels, towrises " comments, sentiment analvsis

DAT VAN BE

Mginh kinh doanh khich san déng vai trd quan
trong rong vide thic day phit trién du lich vi kinh
t& dia phuong & tinh Thita Thién Hué, ding thii gap
phiin vao vige tao ra oo bl viée lam, ning cao hinh
anh vi vi thé coa dia phurong trén thi redng du lich
quic té. Trong nhimng ndm qua, Tinh i vi dang tip
trung iy manh dio o kinh doanh khich san theo
nhiéu hudng khic nhau dé cung cip dich vy tot nhit
cho du khich nhim thu hin ngdy cing nhicu du khach
dén Thira Thién Hué. Hiu hét cac khich san diu
cung cap dich vu dat phing qua website riéng cua
khich san. Céc website niy cung cip cic xép hang
trirc tuvén va phan hii cia du khich dé giop khach
himg o thém co 5o dia ra cic gquyet dinh dit phong.
Tuy nhién, cling ton tai s nghi ngd vé 86 tin ciy coa
nhitng xép hang nay va 48 ing sy ki long coa du
khich, cin 6 thém sy trong tée vl cée du khich
khic, ciing nhir céc nha cung cip dich vy cia bién thir
ba. Brinh gid coa do khich trén cac website cia bén

TS

Nigeiy i bdiz 255,
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thir ba mang tinh khich quan hom v cung ciip cai
nhin sdu sic hom vé trai nghiém thue 18 coa cac do
khach khic khi luu iri tai khich san (Nadeem Akhtar
v efng s, 2007} Do do, cic ngudn thiong tin, nhuc
xép hang va dénh gid cia du khéch trén TripAdvisor,
Booking, Agoda..., ngiy cing tr thinh ngudn thing
tin chinh cho cie du kKhich trong vige lua chon mdt
i furu trd phid hop; ding thii, céc ngudn thing tin
ndy cing Lluﬂ cac kKhich sgn nhanh ching niim hdit
duwpre tim 1y va nhu cdu khich hing, hidu dwge didm
mauh v diém yéu trong cic dich vu cia minh dé 1t
i e6 thé dira ra nhitng cai tién phi hop hom vii khach
héng, mang lai loi nhudn cae hon,

Trén the gidi d3 xudt hign cie nghién o 38 cip
dién méit =b phiromg phip v kf thudt phén tich ¢ lu;n
vi carm xic cud du khich théng qua céc binh lwin. Hau
hit edc phaomg phép néy déu dua trén vide sir dung cic
thuit todn hoe méy d& phin 1op cam xic cia du khich.
Cic phuong phap hoc may khing chi ¢ thé tim hidu
tinh phin circ cim xie cia céc tr khéa ghy anh dng,
mi cin cb thié xem xé tinh phin cue coa cie tir kha

Trutmg B hoc Kinhé - Bgd bee Het | Emal: dilphsengichoe eduvi
. Khoa K§ thudt vi Cdog nghé - Bal bee Hed | Email: hoguoedungi@ematl com
2024, Wiy pladn didns VA 2024 Nay dups didegr 0582004




MGHIEN U - TRAD BOI

HINH 1: MATRAN NHAM LAN

Prediction
1 | Positive Megative
. Positive TP FM
Auctul Negative |ED ™

HiMH 2: QUY TRINH RGHIEN CUU

EhTEEG R ERES

HINH 3: BINH LUAN VA BANH GLA CUA DU KHACH
TREN TRIPADYVISOR

B e e

HiNH 4 MINH BOA BO B LIEU SAU KHEGAN NHAN
CHOBIEN MIC TIED

Ve Aimy Ammbren
VM W aresl B dars SE e ot batel Thame | e o

AL Weicprag drimiy Ty Fermd IDon o perel e e L
49585 Bam hmeieg el m s o see nee Seen e =
ML Trek D3 Rt Wil BFUASIG sl B B O b paa

W 1 e Wb 124 0 RIS B v B P a8 can
TAIGE e alaged e L T gt w e a8 .
AWPE ) b el by Chmie fy e e i b [T e
i ey e e P g e e L
18aFF  The reoms were vl ] 16 =l § =sge o -l L]
11EFF FER O IR TRTE I E DR ATHE TINEENG b e

tiy ¥ khic v tin suft xudt hién cia t {Cambria va
ciing s, 2007) va mdit leomg lem nghién el cia céc e
@i khic nhan dd 4p dung céc thudt todn hoe miy trén
cac hi & lifu v khich san (Moro va cing sur, 2017).
[a] Hur: cilng &4 xudt hién mit s6 nghién e Lidn
quandc:n linh vure khach san (Triin Thi Thu Hién, 2019;
Hmug Ba Lu;lc v Hmug Tnpl:ug Himg, 2022} Phin lém
cac nghién ol niy st dung cic k¥ thudt phin tich dir
licu dwoe b g trong cic phin mém viét sin, nhr:
SPSS, STATA.. ., dé nghién ciu anh huimg coa ché
Irgmg dich vu khich san dén su kil lng oda khich
hang, ve chién Iz tlcp thi vi quin Iy khich hang
trong nganh khéch san. .. Tuy nhién, chaa thiy s ot
hién ciia cic nghién e litn quan dén vide plmn tich,
ddnh gii cic binh luin cia du khich, Biéu niy cho
thiy vin cim khodng trong trong nghién el vé van dé
ndy. Vi vay, nghidn ciu ndy sirdung cic thudt todn hge
miy A& phin lop cic binh lwin cia du khich vé dich v u
khéch san & Thira Thién Hué nhim dinh gia hiéo swdt
cisa cdc thudt todn hoe miy trong phén 1op binh ludn
cia du khich, cling nhar gidp céc khéch san hiéw rd hon
cam nhin cia du khach vé cac dich v durge cung cip:
tir da, giop céc khéch san oo thém co sa dé hoach dinh

&6

ciie chién hroe nhidm mue dich ndng cao chit hegng,
cii thign hinh anh, gilr chin khdch hing cling nhur thu
it khich hang mui (B v {ér st dung cdel viét 56 tdp
pinin then chudn guie el

€0 S0 LY THUYET VA PHUONG PHAP
NGHIEN CLUU

Cor siv 1V thuvit

Phedn tich cdm xtic

Theo Liu (20012), phén tich cam xidc 13 mgt linh
virc nghién el thge hig¢n viée phén tich ¥ kién, danh
gid tinh cam, cam x0c coa mod ngun déi v cac thire
thé (=an phim, dich vu, 6 chire, sir kién...) vi céc
thude tinh cia cic thie thé. Phin tich cam xic oo thé
phiin ki tinh phén cue eta vin bin trong cdu hodc tii
liéu A tim hidu xem ¥ kién trong cdu hode @i lidu 1a
tich cire, tidu cuc hay trung lap. B v dich vl luu
ird, phéin tich cam xie co thé dupc sir dung 38 xéc
dinh mibe 46 ki long coa du khich vé céc dich vu luu
trii nhiim tao ra E-WOM tich cire.

. Philn tich cam xie dge thue hign theo I hrdmg
tiép can: Ticp cén dya trén o dién va Tiép cin hoc
may. Mai cich tiép cin déu cd nhimg wu vi nhwge
diém riéng. Tiép can u:hm trén tir dién thire hién dem
gidn vib dirgee tro gidp b cic phin mém sin ca, mhir:
Gl hay DICTION, Tiép cin hoe miy phic tap vi téin
kém thin gian hom. Tuy nhién, tiép cin hoc méay mang
lai 1% 1¢ chinh xéc cao hon tiép cén dira trén o dién

Phiin Lip K ling gidng gin KNV

KNM (K-Nearest Neighbors) 13 mt trong nhimg
thudt todn hoc cd giam sit dom gian nhat. KNN di fim
i ra cia i diém dir lséu miri chi dya irén thing
tin cia K diém dif liéu gén nhét wong tip hudn luyén
{Agrawal, 2014).

Vi KMN, vige tinh khodng cich tir diém kidm tra
dén dir ll.q:u huin ]u].nq:n s& quyvét dinh dd chinh xic
cia lop ma nd thude vé, do dé, vide quvét dinh sir
dung loai khodng cich ndo ddéng val trd quan trong.
Cé nhicu loai khoing cich khée nhau tiy vio bii
todn, nhung khoang cich diree sir dung nhiéu nhét 1a
khoang cdch Euclid (V0 Hiu Tiép, 20200

Piviin Idp Nalve Bayes

Malve Bayes 1i thuit todan phin 16p dua trén dinh
I% Baves vé I thuyét xac suit 88 dua ra cie phan
doiim, cling nhu phin 5p dir lidu dia trén cée dir ligu
dge quan sat va thong ké. By 13 thudit toin thude
nhim hoc ob gidgm sit va 14 mot trong nhimg thudt
todn duoe (mg dung nhiéu trong 1Tnh vire hoc maéy.
Maive Bayes o6 3 md hinh thuémg doge s dung 1a:
(iaussian Maive Bayes, Multinomial Maive Bayes va
Bernoulli Maive. R

Phdn ldp mdy vector hé trg SVM

Miy vector hﬁ try SVM & midt trong nhimg thudt
txin phan Lop phi bién wi higu qua. Thudt iean 5VM
nhim mye dich tim Siéu phiang cin bién tol da (MMH)
bding cach sir dung cie vecto b trp vil 1&. MMH la
siéu phing tit nhit vii khoing cach 1¢ 16m nhat duge

Kinh 1€ vi Dl Bin, 50 1572024




sir dung d|: phén tach dif lige mit cach toi da va chinh
xic cho mibi livp. Lé o thé duoe dinh nghia 13 khmn#
cach ngiin nhit cia siéu phing dén mat phia coa 1
gmng ner khnang céch siéu phing dén phia bén kia
cia 1E, midn 1 ci hai 1é déu & vi tri song song vii sicu
phing (Han va cing SAE, Eﬂll"‘}

Dink gid higu sudl crig ek frinke

Co nhiéu phuong phip dé danh gia hiéu suit cia
it md hinh phin ldp. Mghién ciu ndy s dung cac
chi tiéu thirémg durge s dung 1a: Accuracy, Precision,
Recall wi Fl-score. Cic chi tiéu nay duge xac dinh
duyra trén ma trin nhim o {Hinh 1),

FPhwrng phap nghién e~

Cruy trinh nghién cim hiit diu bing vige thu thip
dir ligu. Tidp theo 13 giai dogn gin nhin dir lidu 42 ap
dyng cie thudt toin hoc od gidm sat. Ke dén, dir lide
v cac binh lufin s duree én i 1 nhim ddp dng yéu
cdu vé dif liéu trede khi tién hinh vector hoa dif ligu
deé dua vao hudn luyén cac mé hinh phin lop cim
xie. Vide hudn luyén cic md hinh phin lip cam xac
durgre thare hién hiing cac thuit toan phin lip tromg
hoe may. Cudi cing, viée phan tich vi danh gia két
qua phan lop duee thue hién biing cach s dung cac
chi &b Accuracy, Precision, Recall va Fl-Score. Cac
burde trong quy trinh ndy chi yéu duoe thue hién irén
oo s sir dung ngdn ngir lip trinh Python (Hinh 2).

KET QUA NGHIEN CUU WA THAD LUAN

Két qui nghién cim

Thae thdp dit lidgu

Mghién ciu sy dung 56 liéu duoe thu thip b website
Tripadvisor {www.iripadvisor.com). Béy 1i trang web
chira thing tin v€ cic khich san, nha hing vi cic dia
diém tham quan, ciing nhu phan hii cia du khich khi
trii nghiém dich vy tai nhimg dia lﬂll‘.“]'l'_l nay. Tripadvisor
cung cip nhiéu thing tin lién guan dén khich san; uy
nhién, trong pham vi cia nghién ciu nay, vdi muc dich
chinh I phiin lép cam xic coa do khich dya ién cic
hinh ludn, nghién cina chi tip trung thu thip dif ligu vé
nil dung binh luin (Review) va dinh gid trong fng
(Rating) cua du khich (Hinh 3). Biing cich sit dung
kit hop 2 thar vién hi trg thu thap dif liéu trong Python
la: Selenium va Scrapy, mit bd dir ]h;u we cdic hinh
liin wa dinh gid clea du khach i v cic khach SEN 0
tinh Thira Thién Hué d3 duge thu thip. B dir lifu gém
212,557 ding wini 2 treieng di g,

Coain e dif Fidn

Mghién cliu dp dung phau lirp cam xic dua theo
diém dinh gia (Rating) cua du khich dé gin nhin
theo quy thc sau: néu Rating = 3, thi gin nhin tich cuc
{pos); néu Rating = 3, thi gin nhin trung 1§p (new) v
Rating < 3, thi gan nhiin tiéw cue (neg). Hinh 4 minh
hog 10 dong ngin nhién trong b dif ligu sau khi gin
nhin che bién Cam xic eta du khich (Sentiment).

Tién sar I ofiF lign

B dim bio cho vige huin luyén mé hinh, nghién
ciru tién hénh tién xi By dir ligu. Ngodi viée xoa cic
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HINH 5: MINH HA BO DI LIEY SALU TIEN XU LY
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HIMH 6: MA LENH VECTOR HOA VA CAN BANG B D LIEU

HINH T: A LENH HUAN LUYEN 60 HiNH PHAN LOP
BANG THUAT TOAK ENN

& by model ing:
from skleam.nelghbors import ielghborstlassifler
kibimode ] skleighborsClassifier{n_neighborss1)

kimmodel  FIT{E_train, y_train)

HINH 8 MA LENH HUAN LUYEN M0 HiNH PHAN LOP
BANG THUAT TOAN NaIVE BAVES
¥ Lupport WecPor Macki

ne wadeling
fron sklearn import s

Svimodel = sy, SWC(kernels" Linsar") # Linsor Kernel

svemodel . FiT(N_train, y_train)
HIiNH % MA LENH HUAN LUYEN 50 HiNH PHAN LOP

BANG THUAT TOAN SVM
Wectar Macki

# Support

ne madeling
fron sklearn import svm

Svregdel = Sym, SC(kernels" Lingar") # Lingar Kermel

syemodel . FIt{x_train, y_train)
dimg chita dir liéu tring, qua trinh tién < 17 di lidu
chil yéu t@p trung viao vige chuin hoa cac binh ludn.
(nud trinh ndy bao gom cic tha tue: chuyén di cic ky
tr sang dang in thudng, xéa cic ky tr diic biGt, tich
tir, %6a cac tir ditng, loai bé cac hiu th cia v Céc thi
tue niy duge thue hién bai cac phaong thie <o 1§ vin
bén, nhar: lower (1, sub (), tokenize (), stem ()., trong
thur vién NLTK cua Python. B dif lidu sau khi chuin
hia wit limy sach g 21,929 dong (Hinh 5).

Vecror hda di g

Sau khi dirge tién xir Iy, cic Ji binh luin dupe
chuyén thinh cic vector s6 dé chuin bi dif lifu cho
vide huin luyén mi hinh. Mac khac, do bi dir ligu
khéng ciin I:-ing {icae binh ludn tich cue chiém da sb
wirl 9% ting 50 binh ludn so vii 6% binh luiin trung

&7




MGHIEN cdu - TRAD BOI

BANG: KET QUA BANH GIA HIEU SUAT CAC MO HiNE

Thuit todn | Precisi Recall |Fi [& ¥
KNN B0.TT|  ReATW m9.T0MM e 7de
Naive Bayes ALTEN| TES0W] R4 A2 14
SV O0.ERY|  ROOIV] G030 015

Lip wa 4% hinh ludn llr:u circl, nén thuit tein SMOTE
dugec =i dyung liy miu thém cho cic lap thidu sé, dra
b i ligu ve cin béing (Hinh &).

Hudn fuydn md hink phdn My cdm xie

Mghién et thyre hién phin ldp cam xic cda du khich
trén co sors dung 3 thudt tedn: phan lop KNN (Hinh 7),
Maive Bayes (Hinh 8) vt SWM (Hinh 9. Tiit i cic bude
trong giai doan huan hryén cic md hinh phin lp cam
xiic e sir dung tha vién Skleam cia Python.

Bk gidd hidn sedt mé hink

K&t gua dénh gid hiéu suit cdc mb hinh phin lép
cam xte dua vaoe kinh luin cia do khach duge thé
hién nhur trong Bang.

Thao luin

K&t qui thue nghiém cho thiy, hidu qui phin lép
coa 3 giai thudt: KNN, Naive Bayes va 8VM L twong
didi tot. Trong do, gia thudt 5VM co két gua phan lop
tnl hom win d6 chinh xic = 91%,. By si 13 mit co so
rit 1ot cho vige xiy dung hé thqng tr dfng phin lap
binh luin coa du khich, gip phin gitp cho gui trinh
phin tich cam xdc coa du khach cda cie nha quan
1% va hoach dinh chién luge cia cie khiach san duoc
nhanh vé chinh xac hon.

TAI LIEU THAM KHAD

KET LUAN

Trén co sér dp dung két hop 2 thu vién hi g thu
thip dir liéu trong Python 14 Selenium va Scrapy, mdt
by il ligu g 22,557 démg vE cac binh luin va dénh
gid cua du khich i viri cie khich san & tinh Thira
Theén Hue di duge thu thip. D lidu sau khi duge
tidn sor 1y v ede k¥ thudt khac nhau &3 duge dira vao
h‘us.n luyén bai 3 mé hinh hoc may Li: K ling gl-:ng
in KNN, miy vector hi trg 3VM va Maive Baycﬂtc
phin Lip cam xic eta du khich. Két gua cho thiy, mi
hinh SWM cho két qua phin lop tot nhit so vai cie
md hinh cdn lai x&t drén cée chi 50 quan trong, whur:
Accuracy, Fl-score, Recall v Precision. Kt qua
néy vié cor ban phi T vén mit s nghién cinu true,
déng thini ciing cho thiy tiém nﬁng cia cac thudt todn
e miéy ing dyng trong phan tich cam xic dya trén
whirng Binh luin cioa du khéch vé dich vy khich san &
tinh Thirz Thién Hué nhiim hidu b hom cam nhin clia
du khdch v cic dich v duge cung cip; tr &6, giip
eic khach san od thém co s &8 hogch dinh cée chifn
lwge phat trién bén vimg nhim mye dich ning cao
chiat hrgmg, cai thién hinh anh, gil chin khich hing
ciing nhu thu kit khach hang mdi {Voong v Nguyen,
2024). Ve midit 1y ludn, k&t qua nghién cime cling cung
cip thém mdt co sodé xiy dung cic chuwong trinh dng
dung phin tich va du doin cam xic cia du khich nai
riéng vi khich hing ndi chung dua trén céc i binh
ludin, dinh gia. O
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