Tap chi Nghién c(u Kinh té va Kinh doanh Chau A
Nam thi 34, S6 5 (2023), 46-57

J Tap chi Nghién ciru Kinh té va Kinh doanh Chau A

http://www.emeraldgrouppublishing.com/services/publishing/jabes/

www.jabes.ueh.edu.vn

Ung dung phuong phap may hoc trong do ludng su hai long

cta khach hang dua trén cac binh luan truc tuyén

THAI KIM PHUNG a’*, NGUYEN AN TE @
@ Trudng Dai hoc Kinh té TP. H6 Chi Minh

THONG TIN

2 <

TOM TAT

Ngay nhdn: 24/09/2022
Ngay nhdn lai: 31/03/2023
Duyét ddng: 21/04/2023

Ma phan loai JEL:
C61; C63; C67.

Tu khéa:

Phuong phap may hoc;
Do luang sy hai long;
Khai thac y kién.

Keywords:
Machine learning;
Satisfaction
measurement;
Opinion mining.

Nghién cdu nay dé xudt ung dung phuong phdp mdy hoc dé do luong
su hai long cta khdch hang dua trén cdc binh ludn truc tuyén. D liéu
nghién cutu la cdc binh ludn cta khdch du lich trén trang Agoda.com vé
cdc khdch san tai Viét Nam. Nghién cuu tién hanh hudn luyén bédng cdc
mé hinh mdy hoc: Neural Network (NN), Decision Tree (DT), Naive Bayes
(NB), Support Vector Machines (SVM), Logistic Regression (LR), va
Random Forest (RF) dé tim ra mé hinh phdn loai tét nhdt, sau dé ung
dung mé hinh ndy dé du bdo su hai long cua khdch hang trén toan b
tdp dir liéu. Tiép dén, nghién ciu s dung phuong phdp téng hgp va xép
hang muc d6 hai long cua khdch hang. Két qua cua nghién cuu co gid
tri tham khdo cho viéc ddnh gid su hai long cua khdch hang & cdc linh
vuc khdc.

Abstract

This study proposes the application of a machine learning method to
measure customer satisfaction based on online comments. Research
data is the reviews of travelers on Agoda.com about hotels in Vietnam.
The study conducts training using machine learning models: Neural
Network (NN), Decision Tree (DT), Naive Bayes (NB), Support Vector
Machines (SVM), Logistic Regression (LR), and Random Forest (RF) to
find the best classification model, then apply this model to predict the
customer satisfaction classification across the entire dataset. Next, the
study uses the method of aggregating and ranking customer
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satisfaction. This study has reference value for measuring customer
satisfaction in business fields.

1. Gigi thiéu

V6i sy phat trién vuot bac cta cong nghé, cac nén tang tryc tuyén da ra doi va tang truong theo
cép s6 nhan, kéo theo nhiing thach thirc vé truyén thong do lugng thong tin qua 1on. Khach hang ngoai
viéc mua sdm tryuc tuyén con c6 dugc nhitng thong tin c6 gia tri vé mot san phé”im ma ho dinh mua
thong qua nén tang truc tuyén. Khach hang chia sé trai nghiém ctia ho bang cach cung cp phan hoi
tao ra mot ngudn thong tin dang van ban va qua trinh nay lién tyc tao ra dir liu mdi ngay. Thong tin
do khach hang cung cép bao gdm ca vin ban chii quan va y nghia chira dung nhiéu théng tin vé hanh
vi, s& thich va sy hai long (SHL) ddi v6i cac san pham hodc dich vu. Hon nita, thong tin nay c6 thé
hiru ich cho nhitng khach hang chua mua hodc dang trong qua trinh ra quyét dinh mua sam (Hussain,
2019). SHL ciing ¢6 vai tro 16n trong viéc kiém soat chat lugng, tac dong 16n dén cac quyét dinh ciia
doanh nghiép (Becser & Zoltay-Paprika, 2003). Hi¢n nay, cac doanh nghi¢p danh gia SHL cta khach
hang thudng dua trén viéc khao sat, dugc tién hanh bang nhiing cach thirc nhu: Phong van qua dién
thoai, phéng van qua thu, phong vén truc tiép, thdo ludn nhom, khao sat truc tuyén (tiéu chuén ISO
10004). Tuy nhién, theo Yussupova va cong su (2016), thach thic 16n cua nhiing cach thic nay 1a
nhiéu cong doan thyc hién tha cong, tir viéc chuan bi bang cau hoi, dir liéu ngudi duoc phong van,
thu thap dir liéu, tién hanh phong van... dén viéc trinh bay céc bao céo. Nhimg cong viéc nay lam cho
dot khao sat do luong SHL tré nén tén kém. Hon nita, viéc tong hop, phan tich két qua chi dién ra tai
mdt thoi diém va khong cho thay duoc xu hudng thay ddi cia SHL. Ngoai ra, nhing cach thirc nay
khong thé do luong SHL lién tuc trong dai han (Yussupova va cong su, 2016). Do vay, nghién ctru
nay dé xuat ing dung phuong phap may hoc trong viéc do luong SHL cua khach hang dua trén cac
binh luan tryc tuyén.

2. Ca sé ly thuyét

2.1. Do lwong sy hai long khach hang

C6 nhiéu 1y thuyét va mo hinh dé do luong SHL ciia khach hang da dugc dé xuat nhu: Ly thuyét
xac nhan ky vong (Expectancy Disconfirmation Theory), phén tich hi¢u suat quan trong (Importance
Performance Analysis), Iy thuyét cong bang (Equity Theory), 1y thuyét phan bo (Attribution Theory),
ly thuyét nhan thirc gia tri (Value-Percept Theory), va 1y thuyét bat hoa (Dissonance Theory). Mot
dic diém chung ciia cac 1y thuyét danh gia, do luong nay 1a xem xét SHL nhu 1a mét khai niém tuong
dbi, lién quan dén nhitng ti€u chuén nhu: Gia tri, du vao, trai nghiém... ACSI (American Customer
Satisfaction Index) 1a mé hinh thuong st dung nhét, theo d6, SHL ctia khach hang dugc xac dinh bdi
su két hop giita mong doi cua khach hang, gia tri va chat lugng nhan dugc (Wang, 2016).
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Sw mong doi
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Su than phién
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cia khach
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Gia tri cam nhén
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Chit lwgng cim nhan Su trung thanh
(Perceived Quality) (Customer Loyalty)

Hinh 1. Mo hinh chi s6 hai long khach hang ciia My
Nguon: Wang (2016).

Tai Viét Nam, viéc do luong SHL cua khach hang thuong dugc thuc hién bz‘“mg nhiéu cach: Phong
van qua dién thoai, phong van qua thu, phong van truc tiép, thao luan nhom, khao st truc tuyén (theo
huéng dan cua Tiéu chuén “Quan ly chét lugng, Su théa man cua khach hang, Huéng dan theo dai
va do luong” — ISO 10004).

Mot ddc diém chung cta cac phuong thic trén 1a rat nhiéu cong doan thyc hién thu cong: Phac
thao bang cau hoi, 1én danh sach ngudi duge phong van, thu thap dit ligu, tién hanh phong vén... dén
viée trinh bay cac bao céo két qua. Nhitng thii tuc nay lam cho dot khao sat SHL cuia khach hang kha
ton kém. Két qua SHL cua khach hang dugc trinh bay bang céc chi s6 khé hiéu va kho giai thich.
Viéc tong hop, phan tich két qua chi dién ra tai mot thoi diém va khong cho thay duge xu hudng thay
d6i ciia SHL tir khach hang. Bén canh d6, nhimng cach thiic nay khong thé theo ddi SHL ctia khach
hang lién tuc trong dai han (Yussupova va cong sy, 2016). Ngay nay, voi su xuat hién ciia cic phuong
tién truyén thong méi, khach hang dé dang trao ddi thong tin va binh luan vé cac san pham trén mot
quy md 16n. Theo Becser va Zoltay-Paprika (2003), “dé khic phuc cach thirc danh gid SHL theo kiéu
truyén thng, viéc xay dung mot hé thong thong tin hd trg ra quyét dinh 1a can thiét dé xir Iy va tong
hop dit liéu, str dung cic md hinh phtt hop dé phan tich, va chuan bi cac thong tin két qua gitip cho
nha quan tri ra quyét dinh”.

2.2. Y kién binh lugn ciia khach hang truec tuyén

Su phat trién ctia cic phuong tién truyén thong méi da khic phuc nhiing tré ngai clia phurong tién
truyén miéng (Word-of-Mouth). Sy bung nd cia thé hé Web 2.0, va chuyén sang nén tang di dong,
sau d6 1a sy ra doi ciia mot so lugng 16n cic nén ting danh gid san pham tryc tuyén (vi du:
TripAdvisor, Yelp.com, Amazon...). Nhitng nén tang nay cho phép khach hang c6 thé danh gia san
pham véi ndi dung dudi dang diém s6 (Rating) va cac y kién vé san pham (Mudambi & Shuff, 2010).
Theo Piccoli va Pigni (2013), “y kién tir mang xi hdi va cac website khong chi anh huong dén quyét
dinh mua sim cuia khach hang ma con huéng dan céc nha kinh doanh trong viéc dwa ra cac quyét dinh
chién lugc”. Nha quén trj ¢6 thé thau hiéu phan g thi truong cung cap hién tai cia cac cong ty va

48



Théai Kim Phung va Nguyén An T& (2023) JABES 34(5) 46-57

sau d6 dua thong tin ndy vao phat trién san phdm va quy trinh kiém soat chat lwong dich vu
(Dellarocas, 2003). Y kién binh luan cta khach hang tryc tuyén (Online Customer Reviews) co thé
dugc thu thép va khai thac boi cac cong ty va cac nha nghién ctu cho phép theo déi SHL cua khach
hang vé dich vu. Vi su tang truong va da dang cta dit liéu 16n, nhitng y kién binh luan triuc tuyén
can duoc thu thap va khai thac tu dong, cho phép cc nha quan 1y: (1) Xac dinh diém manh, diém yéu
tuong ddi ciia san pham hodc dich vu; (2) phan tich cac mdi de doa tir ddi thi canh tranh; (3) quan 1y
rii ro. Khach hang ciing can khai thac y kién danh gi4 tryc tuyén dé dwa ra quyét dinh vé viéc mua
san phé”im, dich vu (Lee va cong sy, 2011). Mot tng dung khac cta khai thac y kién 1a trong linh vuc
chinh quyén théng minh (Government Intelligence) (Pang & Lee, 2008), & 6 cho phép chinh phu c6
thé theo doi ¥ kién ctia ngudi dan vé cac chinh sach cong vi cc y kién cong chiing rat quan trong
trong cac quyét dinh cua chinh phil. Twong ty, chinh phi ¢6 thé dy doan nhiing gi cong ching dang
nghi dén vé cac dé xuat chinh sch va luat phap (Stylios va cong su, 2010). Khai thac ¥ kién ciing c6
{mg dung tiém ning trong danh gié tin tic. N6 phan tich ni dung chira cam xuc trong tin tirc va lam
ndi bat nhiing tin tirc tuong tu hodc du thira (Wanner va cong sy, 2009) hoac xac dinh xu hudng thu
vi va dic thi trong cac muyc tin tirc. Mt khac, nguoi xem c6 thé tim thdy nhimg bai viét pho bién
nhét, duoc thao luan nhiéu nhét, hodc dugc trich din nhidu nhat. Phan tich trich dan ciing 1a mot ing
dung khac ma viéc khai thac y kién c6 thé hiru ich. N6 gitip xac dinh xem tac gia c6 trich dAn mot téc
pham nhu 12 minh ching, c6 quén trich din hay khong, hoic theo ddi sy ndi danh trong vin hoc (Pang
& Lee, 2008). Khai thac ¥ kién ciing c6 thé duoc tmg dung cho cac hé tu van thong tin (Recommender
Systems) dé dé xuat cac danh muc dugc phan hoi tich cuc (Pang & Lee, 2008). Nguoi dung c¢6 thé
thdy dugc cac nhan xét tich cuc va tiéu cuc vé cac phat hanh gan day, vi du cac chuong trinh truyén
hinh phd bién va phim dién anh bang cach str dung cac cong cu khai thac y kién huéng dan nguoi
ding vé cac chuong trinh nao nén xem (Binali va cong su, 2009). Tuong tu, n6 ciing cai thién hé
thdng gido duc dua trén phan tich SHL ctia ngudi hoc vé cac khéa hoc, co so dao tao va gia su (Binali
va cong su, 2009).

2.3, Phwong phdp khai théc y kién

Khai thac y kién (con dugc goi 14 phén tich cam xtic) 1 mot k¥ thuat xir Iy ngdn ngir ty nhién.
Céc nghién ctru thuong dua vao hai cach tiép can pho bién: Phuong phap méay hoc va phuong phap
to vung (Medhat va cong su, 2014; Dhokrat va cong sy, 2015; Yadav, 2015; Sun va cong sy, 2017).
Phuong phap tiép can may hoc dong vai tro quan trong trong khai thac ¥ kién. Déi véi khai thac y
kién & muc d6 tai lidu va cau co thé duoc xem nhu mot van dé phan loai dé xac dinh mot phat biéu la
“tich cuc” hodc “tiéu cuc”. BO phén loai (Classifiers) dwoc huin luyén dé xac dinh cuc ciia van ban
tiép theo. Naive Bayes (NB), Maximum Entropy (ME), va Support Vector Machine (SVM) l& cic mo
hinh médy hoc c6 giam sat (Supervised Learning) dugc dung pho bién (Shawe-Taylor & Sun, 2011).
Tuy nhién, véi nhing tinh hudng da linh vuc (Cross-Domain) hodc da ngdn ngir (Cross-Lingual), két
qua hudn luyén khong thé dem ap dung cho linh vuc khac hodc ngdn ngir khéc. Latent Dirichlet
Allocation (LDA) (Blei va cong su, 2003) 1a mot mo hinh hoc ban giam sat (Semi-Supervised
Learning) dugc dé xuat sir dung dé giai phong su phu thudc vao ngdn ngir. Phuong phap tiép can tir
vung xéac dinh s diém cam xuc (Sentiment Score) ciia van ban dya trén tap tir vung cam xtc mot
céch khong giam sat (Unsupervised). Tap tir vung 1a mot tir dién cac tir va cum tir cam xtic ciing voi
tinh phan cuc ctia chiing. D6i véi mdi tai liéu hodc cau, phan cuc cam xuc tuong tmg dugc xac dinh
boi diém s6 cam xuc duge tinh toan bai cac tir hodc cum tir da xay ra va cuc cam xtic clia ching. Doi
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v6i phuong phép tir vung yéu cau it tai nguyén hon. Ngoai ra, tir vung cam xuc c¢6 thé dugc két hop

v6i cac may hoc dé cai tién chat lugng phan loai (Sun va cong su, 2017).

Phudng phap may hoc
(Machine Learning
Approach)

Hoc c6 giam sat

(Supervised learning) [ |

__|Céy quyét dinh (Decision
T

ree)

Phén loai tuyén tinh
(Linear Classifiers)

Support Vector Machines
SVM

Phén loai dua trén luat
(Rule-based Classifiers)

Neural Network (NN)

Naive Bayes (NB)

I

Hoc khéng giam sat

(Unsupervised learning)

Khai thac y kien|

(Opinion |

Phén loai theo xac suat
Mining)

— | (Probabilistic Classifiers) Bayesian Network (BN)

Dua trén tr dién

Dicti -based
Phuaong phap tu vung (Dictionary-based)
L (Lexicon-based
Approach)

Théng ké (Statistical) Maximum Entropy (ME)

I

Hinh 2. K¥ thuat phén loai y kién

Dua trén Corpus
(Corpus-based)

Ngir nghia (Semantic)

Nguon: Sun va cong su (2017).

2.4. Cac nghién cuu lién quan

Tiép can dir liéu 16n va cac phuong phap méy hoc trong viée do luong SHL khéch hang dang duoc
quan tam boi cac nha nghién ctru va ca cac nha quan tri doanh nghi¢p. Farhadloo va cong su (2016)
d3 mo hinh héa SHL cua khach hang tir dit liéu phi cdu trac bang phuong phép Bayes. Nghién ciru
chu yéu tap trung vao céc khia canh lién quan dén san pham va do luong mirc d¢ hai long tong thé
ctia khach hang tir vin ban dugc viét & dang tu do. Farhadloo va cong sur (2016) da chuyén doi dir
lidu phi cAu tric thanh dang dir lidu ban cau tric bang cach ap dung phan tich cam xtic dya trén cac
khia canh. Dit liéu dugc thu thap tir TripAdvisor va cac phuong phép tiép can thuc nghiém duoc ap
dung trén dir liéu da cho két qua hiéu qua véi ty 1¢ chinh xac 88,3%. Ting va cong sy (2017) da nghién
clru trai nghiém ciia khach hang dugc ding trén Yelp tac dong dén nganh khach san bang cach két
hop cac phuong phap lap trinh va khai thac dit liéu dé phan tich binh luan ctia khach hang Yelp. Muc
dich 1a xac dinh lai trai nghiém cua khach hang va mdi lién hé ciia né dbi véi mirc do hai 1ong. Két
quéa nghién ciru cia Ting va cong sy (2017) cho thay cé nhiéu yéu t6 quan trong lién quan dén céc
danh gi4 cia khach hang mang céc trong s6 khac nhau va tim thay thanh phan ngir nghia c6 y nghia
bén trong cac binh ludn cua khach hang. Hon nira, cach tiép can dugc lya chon c6 thé su dung phan
tich dit liéu 16n dé tim ra cac khia canh khac nhau chwa duogc nghién cuu trong nganh khach san. Zhao
va cong su (2019) da dy doan mirc d9 hai long chung cuia khach hang bang cach str dung dit liéu thu
thap tir cac bai binh luan tryc tuyén vé cac khach san. Béng cach str dung dir liéu truc tuyén, Zhao va
cong su (2019) da nghién ctru mirc d hai long tong thé ciia khach hang bang cach sir dung cac thude
tinh k¥ thuat cia cac binh luén va két luan réng mirc do chil quan cao hon va binh luan dai hon din
dén sy khong hai long cua khach hang. Hon nita, nghién ciru ciing két luan rang sy tham gia binh luan
ctia khach hang trong cong dong c6 anh huéng dén SHL chung ciia khach hang. Sezgen va cong sur
(2019) d tién hanh nghién ciru dé do luong SHL cua khach hang bang cach sir dung cac phuong phap
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khai thac van ban. Sezgen va cong sy (2019) di diéu tra nhitng nguyén nhan chinh dan dén SHL va
khong hai 1ong cua khach hang ddi véi hai nha cung cap dich vu khac biét: Dich vy han ché va dich
vu day du. Thu thap 500 danh gia ciia hanh khach trong d6 50 hang hang khong khac nhau dugc ddnh
gia. Két qua nghién ciru ctia Sezgen va cong su (2019) cho rang sy khac biét co ban vé muc do hai
long va khong hai 1ong ctia khach hang 1a dya trén mau va hang cabin. Mot yéu t6 khac tao nén SHL
ctia khach hang 12 sy than thién cua tiép vién trong khi thiéu yéu t6 vé sinh 1a yéu t6 chinh dan dén syr
khong hai long ciia khach hang. Jung va Suh (2019) da nghién ctru ¥ kién ciia nhan vién bang cach
trién khai cac phuong phép khai thac vin ban dé xac dinh va phén tich cac yéu t6 hai long trong cong
viéc tir cac binh ludn tryc tuyén cta nhan vién. Jung va Suh (2019) da thu thap 35.063 danh gia truc
tuyén cua nhan vién tir trang Jobplanet dé xac dinh mutrc d6 hai long trong cong viéc bang cach st
dung phuong phap phan bo Dirichlet tiém an (Latent Dirichlet Allocation — LDA) va tién hanh mot
loat cac phan tich duya trén cac yéu to dang duge nghién ctru. Jung va Suh (2019) d do ludng phan
tich cam xtic ctia nhan vién ciing nhu tim quan trong ctia timg yéu t6 hai 1ong trong cong viéc va két
luan rang quan 1y cap cao 1a nhan t6 quan trong nhat dong vai tro chi phbi ddi véi SHL cia nhan vién.
Thu (2020) di c¢6 nghién ctru tap trung vao viée do ludng SHL ciia khach tir cac danh gia truc tuyén
cua khach san Viét Nam. Cac khach da c6 kinh nghiém véi cac dich vu ctia khach san dé lai danh gia
trén TripAdvisor, Booking, Hotel.com. Do ¢6 nhiéu dir liéu 16n, cac ky thuat xir Iy ngén ngir dugc ap
dung cho dir liéu 16n tir TripAdvisor. Tir vung cam xtc ciing phat trién cho linh vuc khach san nay
dé dat dugc nhiéu hon d¢ chinh xac ctia phép do. Tl dién cam xuc nay gitp xac dinh va phan loai céc
bai danh gia thanh tich cuc hodc tiéu cuc. Thu (2020) ciing dwa ra 6 tiéu chi duoc sir dung dé do luong
SHL cua khach, két qua thir nghiém véi dit lidu thuc té cho thiy SHL cuia khach dbi véi cac tidu chi
nay 1a khac nhau, trong d6 tiéu chi hai long nhét 1a nhan vién, tiéu chi khong hai long khéch 1a bita
an. Didu nay co thé 1a giai thich 1a do thi hiéu ciia mdi qubc gia khic nhau. Phung va cong sy (2021)
da c6 nghién ctru img dung phuong phap may hoc trong phan loai y kién khach hang tryc tuyén. Két
qua cho thay cac phuong phap Logistic Regression (LR), Support Vector Machines (SVM), va Neural
Network (NN) c6 higu suat t6t nhat dbi véi khai thac y kién bang ngén ngir tiéng Viét. Tuy nhién,
Phung va cong su (2021) chi tap trung vao viéc phan loai y kién theo hai mirc: Tich cuc hoic tiéu
cuc; chua co do luong SHL chung ctia khach hang trén tong thé tap dir lidu. Oh va cong su (2022) da
tmg dung md hinh hoc sau dya trén 1y thuyét xac nhan ky vong dé du doan SHL ctia khach hang dbi
vé6i dich vu khach san, két qua cho the‘iy m6 hinh duoc dé xuat dat do chinh xac 83,54%. Almugren
va Cristea (2022) d c6 nghién ctru sir dung khai thac Twitter dé do luong SHL ctia khach hang dbi
v6i cac dich vu vién thong ciia cac cong ty & A Rap Saudi, bén canh do, phan tich bang cau hoi dé
dua ra cac khuyén nghi cho nhiing cong ty nay, két qua cho thdy mirc d¢ hai long ddi voi timg dich
vu nam trong khoang tir 31,50% dén 49,25%.

Nhin chung, nhitng nghién ctru trén tap trung vao hai huéng chinh: (1) Phan loai y kién ctia khach
hang bang cdc md hinh méay hoc; va (2) két hop phan loai ¥ kién va cic mo hinh thong ké dé kiém
dinh méi quan hé ciia cac yéu td, cac tiéu chi dbi vdi SHL khach hang. Gan nhu chua c6 nhiéu nghién
ctru két hop phan loai ¥ kién bang may hoc va cac phuong phap tong hop, xép hang muc do hai long
ctia khach hang, dic biét 1a phan tich dya trén nhitng binh luan cua khach hang bang ngon ngir
tiéng Viét.
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3. Mo hinh &'ng dung may hoc trong do luéng su hai long khach hang

3.1.  M06 hinh nghién cvru dé xudt

Duya trén co so 1y thuyét va cac khoang trong nghién ciru, mé hinh nghién ciru dugc dé xuat nhu
Hinh 3.

Binh lun
truc tuyen ) Tién xir 1V dit
ciia khich Thu thap dit liéu leﬁé’l‘l‘r y du
hang ’
4
Du bao su hai Huén luyén mé
long khach hang hinh may hoc

vV

Xép hang muc ’
@6 hai long ctia  [—b EUELLCELELRV

khach hang

Hinh 3. M6 hinh nghién ciru tong quat

3.2, Thiét ké thuc nghiém nghién ciru

o Thu thdp va tién xir Iy di liéu

Nghién ctru ndy tién hanh thu thap dir liéu bang chuong trinh ty dong, dir liéu dugc ldy tir trang
web Agoda.com (1 mot nén tang dat phong c6 lugng khach hang va binh luan nhiéu nhat hién tai &
Viét Nam, didc biét 1a cac binh ludn bang tiéng Viét, pht hop véi ddi tuong va pham vi nghién ctru).
Tiép dén, nghién ctru thuc hién tién xir Iy dir liéu, loai bé nhimg dit liéu khuyét, nhitng binh luan
khong chira dyng thong tin can thiét dé tién hanh budc xtr 1y tiép theo.

e Hudn luyén mé hinh may hoc

Muc dich dé xac dinh mot ¥ kién cta khach hang vé dich vu 1a “hai long” hay “khong hai long”.
Nghién ctru nay dung céc k¥ thuat phan loai duoc cho 1a tt nhét tir nhitng nghién ctru trude dé tim ra
md hinh tot nhat ddi véi tap dir liéu da dugc gan nhén, sau d6 tién hanh dy bao phan loai cho cac dir
li¢u chua dugc gan nhan hodc céc dit liéu binh luan mai. Nghién ctru thyc hién huén luyén béng 6 ky
thuat, bao gdm: Neural Network (NN), Support Vector Machines (SVM), Naive Bayes (NB), Logistic
Regression (LR), Decision Tree (DT), va Random Forest (RF).
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e Du bdo sy hai long cua khach hang
Tiép theo, tir két qua huén luyén mo hinh bén trén, viéc lya chon md hinh tot nhat thudng dya trén
céc chi sb: Do chinh xac (Accuracy), B hoi tu (Precision), P§ phu (Recall), va Gia tri trung binh
diéu hoa (F1).

Trong do:
TN+TP
Accuracy = ——— )
TN+TP+FP+FN
P TP
Precision = —— 2)
TP+FP
TP
Recall = 3)
TP+FN
2 XPrecision XRecall
F1 = “)

Precision+Recall
O budc nay, nghién ctu lya chon mét md hinh tot nhat va tién hanh du bao phén loai SHL cho
toan bo tap dir li¢u chua dugc phan loai.
e Xép hang mirc dg hai long cia khach hang
Sal khi phan loai hai long bang k¥ thuat may hoc dugc xem 14 tot nhat, két qua c6 mot tap dir liéu
thé hién quan diém “hai long” hay “khong hai 1ong” vé san pham, dich vu. Viéc xép hang muc d hai
long dya vao cong thirc dugc tham chiéu tir nghién ciru ciia Bashir va cong su (2016) nhu sau:

TP;i—TN;
Hy=—7— 5
Trong d6:
Hi: Piém muc do SHL cua khach hang ddi cua dich vu ther i, véii=1,2, ..., m (trong do, m 1a

téng s6 dich vu);
TP;: S6 binh luan dugce danh gia 1a “hai 1ong” cua dich vu tht i;
TNi: S6 binh ludn dugc danh gia 1a “khong hai long” cua dich vy thir i;
TRi: Tong sb binh luan nhan dugc cia dich vy thir i.

Ta c6 thé chuan hoa thang do theo cong thirc sau:

(Hi—Min{H1,H3,...Hn})X(b—a)
Max{H1,Hy,...Hp}—Min{H1,H7,...Hy}

R,i =a+ (6)

Trong do,
R’i: Piém murc do hai 1ong cua khach hang dbi véi dich vu thtr i da dugc chuan héa;

a va b: Can dudi va can trén cua thang do.
4. Keét qua thuc nghiém nghién ciru

4.1, Két qua thu thdp va tién xit Iy dir liéu

Dit liéu thu dugc 1a 40.000 binh luan vé 1.190 khach san ctia 58 tinh thanh trén ca nude (bao gém
tiéng Viét va tiéng Anh). Cac binh luan bang tiéng Anh bi loai bo, dir lidu con lai dé thyc nghiém la
16.570 binh luan.
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4.2, Két qua hudn luyén mé hinh may hoc

Dé tién hanh huan luyén bang cac phuong phap may hoc, can phai c6 tap dit liéu di duoc gan nhan (da
phan loai) da 16n. Thong thuong, véi cac nghién ctiru ap dung k¥ thuat may hoc, tap dir liéu nay s€ dugc
g4n nhan thu cong. Nghién cru iy mAu ngau nhién 50 quan sat tir dit liéu thu thap dugc, sau do xem xét
ndi dung cac y kién binh luan va tién hanh thao luan nhoém 10 du khach dé xac dinh ngudng d4nh gia. Két
qua phat hién ring nhiing binh luan c6 diém danh gi4 (dwa vao ct Rating trong tap dir liéu) nho hon 7,0
diém mang ¥ nghia tiéu cuc (khong hai long) va nguoc lai, cac binh luan c6 diém danh gia 16n hon 7,0
diém mang y nghia tich cyc (hai long). Tir viéc xac dinh ngudng diém nay, nghién ctru tién hanh gén nhan
tu dong bang phan mém xir Iy dix liéu Python. Tir d6, tap dit liéu huan luyén duoc xay dung gdm c6 16.570
binh luén, trong d6: 6.860 binh luan 14 “hai long” (duoc gan nhan 0) va 9.710 binh luan 1a “khong hai long”
(dugc gan nhan 1). Nghién ctru nay thyc hién hun luyén bang 6 ky thuat, bao gom: Neural Network (NN),
Decision Tree (DT), Naive Bayes (NB), Support Vector Machines (SVM), Logistic regression (LR),
Random Forest (RF).

Béng 1.
Két qua huén luyén bang cac k¥ thuat phan loai
STT Tén phuong phap Accuracy  Precision Recall F1 Thoi gian
(gidy)
1 Neural Network (NN) 0,79 0,79 0,79 0,77 133,50
2 Decision Tree (DT) 0,71 0,71 0,71 0,71 46,37
3 Naive Bayes (NB) 0,48 0,66 0,49 0,48 2,87
4 Support Vector Machines 0,78 0,78 0,78 0,78 0,86
(SVM)

5 Logistic Regression (LR) 0,79 0,79 0,79 0,78 0,74
6 Random Forest (RF) 0,68 0,47 0,68 0,55 0,88

4.3, Két qua dw bdo sw hai long ciia khdch hang

Két qua huan luyén cho thay cac mé hinh LR, SVM c6 d¢ chinh xac khé cao (F1 = 0,78). Nghia
la cac mo hinh nay tuong dbi phu hop véi tap dir liéu hudn luyén. Tuy nhién, néu xét thém chi s6
Accuracy va yéu t6 thoi gian thi mo hinh LR 1a t6t nhat. Két qua nay gitip xac dinh phuwong phap va
cong cu phan loai y kién phu hop. Py dugc duoc xem 1 bude quan trong nhat ciia quy trinh khai
théc y kién, 1am co s¢ cho viéc ing dung khai thac y kién trong nhiéu linh vyre. Do vay, nghién ciru
chon phuong phap LR va tién hanh dy bao phan loai SHL cho toan bo tap dir liéu chua duoc
phan loai.

4.4.  Két qua xép hang sw hai long ciia khach hang

Sau khi thyc hién phan loai SHL bang phuong phap may hoc dugc xem 1a tbt nhét trong budc
huén luyén mé hinh (nghién ctru ndy d4 lya chon phwong phap LR), két qua c6 mot tap dir liéu cac
binh luan thé hién SHL cua khach hang vé cac khach san. Viéc xép hang khach san theo SHL cua
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khach hang dugc thyuc hién nhu trong cac cong thirc (5) va (6). Nghién ciru ndy st dung thang diém
tir 1 dén 5 va thyc hién 1am tron diém sb. Két qua cho thiy sb lugng khach san dugc danh gia hai long
& murc do 4 (4 diém) 1a cao nhét (209 khach san) va sé luong khach san dwoc khach hang danh gia
hai long & mirc d6 1 (1 diém) 1a thap nhit (12 khach san).

250
209
200
147
w 150
c
b.
. 99
& 100
54
50
0 [ ]
1 2 3 4 5

Xé&p hang khach san

Hinh 4. Két qua xép hang mirc d6 hai 1ong ctia khach hang

5. Két luan

Trong nghién ciru nay, chiing t6i d d& xuit tmg dung phuong phap may hoc trong do luong SHL
cua khach hang dya trén cac binh luén tryc tuyén. Céc két qua thyc nghi¢m dat dugc 1a mot ban tham
chiéu gitip cho cac doanh nghiép, cac nha quén tri c6 thé 4p dung phuong phap nay dé do luong SHL
ctia khach hang trong bdi canh su bung nd cua dit lidu 16n, d6 1a cac ¥ kién cta khach hang trén cac
nén tang tryc tuyén.

Nghién ctru ndy ciing c6 nhiéu diém thiéu sot, c6 thé lam khoang trong tri thirc cho nhimg nghién
ctru tiép theo. Thir nhét, dit liéu nghién ctru 14 cic y kién binh luan trén trang Agoda.com, c6 thé m&
rong thu thap thém cac binh lun vé cic san phdm trén cac trang web ban hang tryc tuyén hoic cac
nén tang mang xa hoi. Thir hai, nghién ctru nay phan loai theo hai mirc: Hai long (Positive) va khong
hai 1ong (Negative). Cac nghién ciru tiép theo c6 thé phan loai theo nhiéu muc hon. Bén canh do,
nghién ctru nay chi 4p dung cac ky thuat may hoc co ban, néu ¢ diéu kién thir nghiém véi ky thuat
hoc sau (Deep Learning) c6 thé s& thu duoc két qua t6t hon.

Cha thich

Bai bao nay dugc trich mot phan trong két qua nghién ctru tir luan 4n tién si cua nghién ciru sinh
Thai Kim Phung.
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