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Tém tit:
Phan tich cam xiic hay khai phé y kién dwa trén nhitng phan hoi ciia khdch hang trude, trong
va sau mua sam déng vai tro rat quan trong dé doanh nghiép xdy dung chién lwoc kinh doanh
phit hop doi véi timg san pham, dich vu hay doi véi ting phdn khiic khach hang. Théng qua
viée khao st cac mé hinh phdn tich va hiéu y kién khdch hang, bai bdo trude hét tdp trung
vdo dé xudt mé hinh phan tich y kién khdach hang truc tuyén va thir nghiém phwong phdp véi
truong hop cu thé la tdp dir lieu dwoc thu thap tir ung dung thwong mai dién tir Lazada — mot
trong cdc san thuwong mai dién tur hang dau tai Viét Nam véi nhiéu nam ding dau thi truong.
Tiép theo, nhém tdc gia dwa vao phirong phdp hoc mdy cé gidm sdt voi hai thudt todn hoi quy
Logistic va Random Forest dé thwc nghiém mé hinh, so sanh va danh gia do chinh xdc. Két
qud nghién ciu ham y phicong phép phan tich va thdu hiéu trai nghiém khdch cho nha quan Iy
dé tir @6 trién khai c6 co sé xdy dung chién lwoc kinh doanh phit hop hon.
Tir khéa: Phan tich y kién khach hang, thuong mai dién tir, khach hang truc tuyén, phan tich
cam xuc, hoc may c6 giam sat.
Ma JEL: C61, C67, M00, M3.

Analyzing online customers’ reviews based-on machine learning methods

Abstract:

Sentiment analysis and opinion mining based on customers’ reviews before, during, and
after shopping are very important for businesses to build a suitable business strategy for
each product, service, and online customer segment. Through surveying sentiment analysis
models and understanding customers’ opinions, this article firstly is to propose the model
of online customers’ opinion analysis and to test method with a dataset which is collected
from the e-commerce application of Lazada company - one of the leading e-commerce site in
Vietnam s market in many years. Then, the supervised machine learning methods with Logistic
Regression and Random Forest are applied to experiment with the proposed model, compare
and evaluate accuracy as well. The research results recommend the method to analyze and to
understand customer experience to develop a more suitable business strategy.

Keywords: Analyzing reviews of customers, e-commerce, online customers, sentiment analysis,
supervised machine learning.

JEL codes: C61, C67, M00, M3.
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1. Giéi thiéu

Ky nguyén clia thong tin dién tir trong moi giai doan ctia cudc séng phat trién nhanh chong va san sinh ra
mot s6 luong 16n dit lidu ngudi ding dang hoat dong vai quy mé cac bai danh gia ciia ho dugc tao ra hang
ngdy truc tuyén trén cac trang web 16n. Hé théng phan tich ty dong nghia 13 phan tich, tom tit, phan loai dir
lidu va cac phuong phap hiéu qua dé luu trit lugng dit liéu khong 16. Khai pha van ban 1a mét cach tiép can
dugc sir dung vao céac linh vuc khic nhau nhu may hoc, truy xuat thong tin, thong ké va ngon ngit hoc tinh
toan dé khai phay kién. Muc tiéu cta phan tich cam xuc 1a lam ra méy hoc tu dong c6 kha nang nhan dang
va phan loai cam xtc. Suy nghi, quan diém va thai do dua trén biéu cam thay vi 1y tri duoc goi 1a cam xtc
(Kaushik & cong sy, 2015).

Phan tich cam xutc, khai pha y kién lién quan dén d6i tugng hodc chu dé duoc thao luan. Doi mat vai kho
khin cua viée danh gia, chon loc cam xtic pht hop 1a phai hiéu moét phan 10i ndi ctia ngén ngit vi y nghia
chinh xac 1a mot diéu rat quan trong trong viéc dua ra quyét dinh, bén canh d6 phai dam bao tiét kiém vé
mat thoi gian va cong sirc khi nghién ctru. Qua trinh nay doi hoi mot tir vung khong 16 dé xir Iy cam xuc va
phan biét dau la tich cuc, dau la tiéu cuc. Mot s6 binh luan bao gém spam, gia mao hoac trung lap 1a mot
trong nhiing thach thirc c6 anh hudng ciing nhu gay tré ngai dén su hidu biét vé& nhan xét, danh gia cam xtc
cua nguoi tiéu dung (Hussein, 2016). Phan tich cam xtic khach hang cling dugc nghién ctru va Ging dung
trong nhiéu linh vuc khac nhau, trong d6, nhom tac gia Le & cong sur (2017) da ap dung phuwong phéap hoc
may mang no-ron trong phan tich cam xtc tur dit licu la y kién cua khach hang dé lai trén mang xa hoi dé du
doan su quan tdm cta khach hang trong nganh thirc an nhanh.

Dit liéu do nguoi ding tao mang nhiéu thong tin gia tri vé san pham, con ngudi, sy kién... noi riéng va
hanh vi khach hang n6i chung. Budc dau tién trong phan loai cam xuc 1a tién xur 1y van ban, qua trinh nay
s€ lam cho dir li€u phi cAu trtic c6 chtra nhidu hién thi trén web cling nhu mdt hinh thic dugce st dung dé
phan loai. Tién xir 1y bao gém cac nhiém vu nhu lam sach, tach tur, loai bo nhiing tir khong c6 nghia, ky tu
khong can thiét, chuan héa chir thuong, chit hoa. Giai doan tiép theo 1a cac trich xuat dic trung. C6 nhiéu
loai phwong phép trich xuat dic trung nhu: tai tir (Bag-of-words), tan suat xuat hién cua tir - tin suat nghich
dao van ban (Term frequency/Inverse document frequency - TF-IDF) dua trén phuong phap xt 1y ngoén ngi
tu nhién. Giai doan cudi cung 14 lwa chon, xdy dung phuong phap va 4p dung cac thuit toan mé hinh may
hoc pho bién nhur thuét toan Cay quyét dinh (Decision tree), May vector hd trg (Support Vector Machines -
SVM), phan 16p Naive Bayes, Mang no-ron nhan tao (Artificial neural network) dé phan loai va ding cong
cu dé biéu dién truc quan dir liéu trén dashboard (Ahuja & cdng su, 2019). Dya vao thong tin va tri thirc co
duoc tir cac phuong phap trén, cic nha quan tri kinh doanh nim bét théng tin nhanh chong va ¢6 thém chiéu
thong tin dé dang hon ra quyét dinh chinh xac hon tir d6 cai tién muc d6 hai long va ky vong cua khach hang.
Phan con lai ctia bai bao bao gom:

Phan 2 dua ra tong quan nghién ctru va co s& 1y thuyét; Phuong phap nghién ctru chi tiét ¢ phan 3; Két
qué va thao luan dugc trinh bay & phan 4; Cubi ciing, phan 5 14 két luan.

2. Téng quan nghién ciru va co sé Iy thuyét

2.1. Cdc nghién ciwru lién quan

Théng qua nhitng nghién ctru bang phuong phap Mang no-ron hai chiéu (Bidirectional recurrent neural
networks) ctia Schuster & Paliwal (1997), phan tich cam xtc cho cac san pham cia Amazon bang cach sir
dung Rimg céch ly cua Salmiah & cong sur (2019), phén tich cam xtc sir dung thuat todn Rirng ngin nhién
trén truyén théng mang xa hoi ciia Bahrawi (2019) va phuong phap Naive Bayes ctia Mali & cong sy (2016)
vé linh vuc thuong mai dién tir, phan tich van ban 1a mot linh vuc nghién ctru trong ngdn ngit hoc méy tinh
va xir Iy ngdn ngit tu nhién ma cac cong ty dang bét dau chuyén sang ling nghe trén mang xa hoi dé hiéu
khach hang cuia ho, dé cai thién san pham hodc dich vu. Bai bao tap trung vao tmg dung phuong phap phan
loai 1a hdi quy Logistic va Random Forest va kém theo phuong phép kiém ching chéo k-fold dé du doan
mo hinh chinh xac hon trong phan tich ¥ kién khach hang truc tuyén. Va cubi cung 1a so sanh do hiéu qua
giita cac phuong phap dé chon ra phuong phap phu hop véi bo dit liéu dau vao.

2.2. Xur Iy ngon ngit tw nhién (NLP)

Xu 1y ngdn nglr ty nhién dya trén nghién ctru ctia Pham (2018) 1a mot linh vuc dac trung, 1a sy két hop
gilra cac nganh khoa hoc may tinh, tri tu¢ nhan tao va ngén nglt hoc. Muyc ti€u cta viéc xur ly ngdn ngii tu
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nhién 14 dé cho may tinh xtr 1y va hiéu dugc ngén ngit ty nhién ciia con ngudi, gitp méay tinh c¢6 thé thyc hién
duge mot sé nhiém vu hiru ich thay cho con nguoi nhu dat lich hen, mua ban hang hoéa, dich tir ngdn ngi
nay sang ngdn ngir khac, cac hé tu van, hé héi dap, chang han nhu Apple Siri, Google Assistant, Amazon
Alexa, Microsoft Cortana, ...

X Iy ngdn ngi ty nhién thuong dugce chia thanh cac cap d6 khac nhau. Trong d6, dau vao thuong 14 hai
dang chinh ctia ngdn ngit gdm 161 noi (speech) va vin ban (text). Sau khi phan tich ngit 4m (dang speech)
hodc OCR/Tokenization vin ban, phuong phép trai qua cic bude xir Iy ngdn ngit theo cac cip do (Pham,
2018) bao gém: phan tich hinh thai ctia ngdn ngit; phan tich cti phap, tim hiéu cau tric ctia cau (chi ngir,
dong tir chinh...); dién dich ngit nghia, y nghia ctia cu dua vao céc tir tao nén cAu phén tich ngit nghia dwa
trén bdi canh ciia cau.

2.3. Phwong phap hoc may

Theo nghién ciru cia Tran Thi Ngoc Thao & cong su (2014), dinh nghia hoc may la mot nhanh thudc tri
tué nhén tao, st dung kién thirc ctia xac suat thong ké va dai s6 tuyén tinh dé nghién ctru phét trién cac ky
thuat va xay dung cac chuong trinh ma may tinh c¢6 thé hoc hoi, phéan tich cac dit liéu da co va tao ra két
qué cho cac dir liéu méi. Hoc may co rat nhiéu ing dung thyc té nhu phan tich y kién dénh gia, phén tich
thi truong, phat hién thé tin dung gia, chan doan y khoa, nhan dang tiéng néi va chix viét, phan loai email,
dich tu dong, ctir dong robot va con nhiéu ung dung khac. Mot sb dang thuat todn thuong dung dugc phan
loai dwa trén két qua dau ra mong mudn hoic loai ddu vao trong qua trinh huin luyén may 1a: hoc c6 giam
sat (supervised learning), hoc khong giam sat (unsupervised learning), hoc ban giam sat (semi-supervised),
hoc ting cudng (reinforcement learning) (Tran Thi Ngoc Théo & cong su, 2014).

Trong bai bao, phuong phap va mo hinh dé xuat duoc thir nghiém bang phuong phép hoc c6 giam st
v6i hai thuat toan Hoi quy Logistic (Logistic regression) va Ring ngau nhién (Random forests) (Ho, 1995).
Day la hai thuat toan dugc st dung dé phan loai nhi phan (Binary classification). Nhiém vu cua cac thuat
toan s& phan loai cac thanh phan cua mot tdp hop thanh hai nhém dua trén co sé cac tiéu chi dé phan loai.
Dién hinh trong nghién ctru nay, phuong phap hoc may trén dugc sir dung dé phén tich va phan loai phan
hdi cua cac khach hang trén trang thuong mai dién tir thugc nhém ti€u cuc hodc tich cuc lién quan dén cac
san phém va dich vu.

2.4. Hoi quy logistic (Logistic regression)

D4 Minh Hai (2017) cho rang phuong phap hoi quy logistic 1a mot mo hinh hdi quy nham dy doan gia tri
dau ra roi rac y, tng v6i mot véc-to dau vao X. Viée nay twrong duong v6i phuong phap phén loai cac gia tri
dau vao X vao cac nhoém y twong tng.

Hoi quy Logistic 1a mot trong nhitng thuat toan hoc may don gian va dé thyc hién nhung lai mang hiéu
qué hon cac phuong phéap khac trong nhiéu trudng hop. Ciing vi 1y do nay, viéc huan luyén mot mo hinh véi
thuat todn nay khong doi hoi kha ning hé thong tinh toan cao. Thuat toan niy cho phép mo hinh duoc cap
nhat d& dang hon véi dit liéu méi. Hoi quy Logistic dua ra md hinh xéac suat dugc hiéu chinh tot cing voi
két qua phén loai. Day 1a mot loi thé so v6i cac mo hinh chi dua ra két qua phén loai cudi cung.

Phuong phap théng ké cho rang kha nang mdt dau vao X nam vao mot nhom Y, 1a xdc suat nhom y, khi
biét X: p(y,IX). Dua vao cong thirc xac xuat hdu nghi¢m ta co:

polx) = pGxlyo)p (o) _ p(xlyo)r (o) .
0 p(x) pGelyo)r o) + pCelyp () P
o = 1n PEYOPGo)
bat pxlyDr(y) (@)
a6 P(yolx) = Trexpa o(a) 3

Ham o(a) ¢ day duoc goi 1a ham sigmoid (logistic sigmoid function).
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Hinh 1: P6 thi ham sigmoid o(a)
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Nguon: P6 Minh Hdi (2017).
Van dung thuyét phan phéi chudn, ta c6 thé chi ra rang:

a=W'X+wy (4)
bat: Xo=11,...,1],taco thé viét gon lai thanh:

a=W'X (5)

Cong thire tinh xac suat lic nay:

P(yolX) = =a(W'X) (6)

1+exp—@
Trong d6, X 1a thudc tinh déu vao; con W 1a trong s6 tuong Gmg. Tinh duoc x4c suat cia cong thirc sau do
ta co thé sir dung mot ngudng ¢ € [0,1] dé quyét dinh nhom twong tng. Cu thé:

{XGYO if p(yolX) = ¢

Xey, itpon[X) <e )

Vidy, € =0,7 thi X € y, khi ma xac suét thudc nhom ¥, cta no la trén 70%, con dudi 70% thi ta phan nd
vao nhomy .

2.5. Random forest

Random forests (RF) dugc gidi thi€u boi Ho (1995) 1a phuong phap hoc ¢é giam sat (Supervised learning).
Phuong phap nay co6 thé duge st dung cho ca phan 16p va hdi quy va ciing 1a thuét toan linh hoat va d& tmg
dung (Hinh 2).

Hinh 2: Qui trinh bén buéc hoat dong ciia thuit toin Random Forests

. Training Training Training
. samnle 1 sample 2 o sample n
Training
set { ‘ ‘
Decision Decision o Decision tree
tree 1 tree 2 n
I «—
Test set
Prediction
Nguon: Nguyén Duy Sim (2018).
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Phuong phép trén chi ra ring mot khu rimg bao gdm cay cdi, cang c6 nhiéu cdy thi ring cang 16n.
Random forests tao ra cdy quyét dinh trén cac mau dit liéu dugc chon ngu nhién, dugc du doan tir mdi cay
va chon giai phap tot nhat bang cach Iya chon t6i wu. Random forests co nhiéu ing dung, chang han nhu
mg dung trong xay dung cong cu dé xuat, phan loai hinh anh va lya chon tinh ning. Bén canh d6, phuong
phap co thé dugc st dung dé phan loai cac trng vién cho vay trung thanh, xac dinh hoat dong gian lan va du
doan cac bénh (Nguyén Duy Sim, 2018).

3. Phwong phap nghién ciru

3.1. M6 hinh nghién civu tong quan

Dé tién hanh thuc nghiém phuong phap phén loai cac danh gi4, binh luan ctia khach hang tir ing dung
thuong mai dién tir cua Lazada trén Google Play dua trén cac phuong phap hoc may c6 gidm sat, Hinh 3
duéi day trinh bay téng quan cac budc trong qui trinh nghién ctru.

Hinh 3: Quy trinh nghién ciru

L Thu thap va tién xtr 1y dit liéu J
v 4 |
[ Lam sach dit liéu Tu dlél’l Stop words Lam sach dir liéu
J
v A N
[ Tach tir T dién tiéng Anh Tach tir
J
‘ '
Gén nhan dit lidu Dt li¢u chua gan nhan
A 4
e N
[ Trich xuét dic trung ] Trich xuit dac trung
. J
—————— i _——— == - e N
. Du béo phan loai
Huan luyén mo hinh:

- Hoi quy Logistic
- Random Forest

e
.

- = = ! Dit liéu dugc phén loai

3.2. Thu thap dir li¢u

Trudce tién st dung cac thu vién Selenium va Bs4 dé thu thap ty dong dir liéu dudi dang phi cAu truc tir
trang HTML Google Play c6 (mg dung Lazada dé truy cap vao moi truong API trén cic tng dung va luu
thanh céc tap tin v6i dinh dang JSON. Sau dé, chudi dir liéu JSON duge chuyén sang dinh dang dir liu CSV
va thyc hién phan tich rut trich trén tap dir liéu thu dugc. Voi dbi tuong va pham vi nghién ctru hudng dén
1a phan tich y kién khach hang dugc viét bang ngon ngit tiéng Anh, do d6, dit liéu chi st dung nhiing y kién
nhan xét, phan hdi cia khach hang vé cc san pham, dich vu bang ngén ngit twong tng. Tong sb 53.321
kién nhéan xét ciia khach hang da duoc thu thap, mot sb thudc tinh duge rat trich dé phan tich bao gom tén
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ngudi binh luan, diém danh gia, ngay danh gia, ndi dung binh luan, sé lwong dong tinh véi binh luan do
(luot thich).

3.3. Tién xir Iy dit ligu

Tién xtr Iy 1a mot diéu quen thudc ddi véi Khoa hoc dit liéu. Déi vai dir lidu s, thong thudng ta s& ap
dung mot s quy tic chuan hoa (nham giam sy khac biét giita gia tri [én nhat va nho nhét), thay thé cac gid tri
khong phai 1a dang s6 (ciing nhu 14 cac gia tri rong), phat hién cac gia tri ngoai 1&,... v6i su ho trg cia bd cong
cu ngon ngr tu nhién (Natural Language Toolkit - NLTK)' dugc cong bo boi Steven Bird, Edward Loper va
cong su dén tir nhidu qudc gia. Boi vi tir va cum tir phire tap hon cac sb nguyén va so thuc, du liéu can dugc
qua vai budc tién xtr Iy hay con goi 1a ludn tién xur Iy (Preprocessing pipeline - PPL) bao gdm: Nhan dién
ngodn ngi, sir dung thu vién Langdetect dé xac dinh ngon ngir cia doan text review, lua chon ngdn ngi tiéng
Anh va loai bo cac ngon ngtr khac nham giam do nhiéu cua dit liéu, tang do chinh xéc khi chay models; Xu
Iy cac biéu twong emoji, str dung thu vién Emoji nham chuyén ddi cac biéu twong emoji thanh text; Thay thé
céc tir viét sai, str dung cong thirx GOOGLETRANSLATE() cua google sheets dé nhan dang cac tir loai viét
tat, sai chinh ta trong tiéng Anh, va sau dé thay thé chung bang tir c6 nghia; Tach tir (Tokenization), chuyén
mot day cac ky tw thanh mot diy cac token (token 1a mot ddy cac ky tw mang y nghia cu thé, biéu thi cho mot
don vi ngir nghia trong xtr Iy ngdn ngir). Nhiéu khi token dugc hiéu 1a mot tir mic du cach hiéu nay khong
hoan toan chinh xac; Tir vung hoa (Lemmatization), 1am trd lai nguyén dang ban dau cac tir vung bi bién doi
thé (Inflection) hodc dugc két hop (Conjugatetion). Vi du nhu bién dbi tir made thanh make; Loai bo céc tir
dirng (Stop words), 13 loai bo nhiing tir xuat hién nhiéu trong ngén ngi ty nhién, tuy nhién lai khong mang
nhiéu y nghia. Trong Tiéng Anh, stop words la nhimg tir nhu: is, that, this... Muyc dich ctia tic vu nay la loai
b6 nhitng tir khong mang lai nhidu ¥ nghia cho mé hinh.

Sau giai doan tach tir, budc tiép theo cta phuong phap tién xir Iy ma bai bao thyuc hién 1a Gan nhan dix
li¢u: myc dich nay nham chuén bi tap dir liéu da duoc gan nhan (hay da dugc phan loai) da 16n dé dua vao
lam tap dir liéu huén luyén. Dua vao két qua diém danh gia (ratings), nhan thiy cac binh luan c6 diém tir 1
dén 3 mang y nghia tiéu cuc (Negative), va nguoc lai, cac binh luan c6 diém 16n hon 3 mang ¥ nghia tich
cuc (Positive). Do do, tap dir li¢u huin luyén duoc xac dinh c6 12.047 binh luén 1a tiéu cuc (duoc gan nhan
0) va 38.641 binh luan la tich cyc (dugc gan nhan 1); Trich xuét dic trung, chon ra cac dac trung ti€u biéu
(chinh la cac tir khoa - Keywords) c6 tinh dai dién cho tap dir li¢u dé 1am dau vao cho thuat toan phan loai.
Nghién ciru nay lua chon tir khoa theo phuong phap TF-IDF dua trén thu vién Sklearn, gia tri TF-IDF cua
mot tir khoa la thu duoc qua théng ké thé hién mirc do quan trong cua tir khoa trong mot binh luan. TF-IDF
cua tr khoa w, trong binh luan d dugc tinh béng cong thirc sau:

N
tf _idfiqg = fiqa X log —
f_idfia = fia g n (8)
Trong do: f: Tan sudt xuat hién cua tir khoa w, trong binh luan d
N: Téng s binh luan
n, : S6 binh ludn ma ¢6 tir khoa w, xuét hién.
Hinh 4: Miu ma trin két qua TF-IDF

m thudc tinh (tir)

»
»

using year helpful handy come buying .. great place shopping

n 0 0,26 0,14 0,21 0,19 0,17 0,14 .. 0 0 0
binh
ludn

50687 0 0 0 0 0 0 .. 0,77 0,49 0,40
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Tai thu vién Sklearn.feature extraction.text, tham s6 vector duge khoi tao bdi ham TfidfVectorizer dudi
dang mot bién co tén 1a vectorizer va sau d6 goi ham fit_transform () dé chuyén doi danh sach cac chudi
thanh ma tran biéu dién cac gia tri TF-IDF cho 50.688 (tir 0 dén 50.687) binh luan cta khach hang.

Vi du ¢ binh luan cubi cing thé hién 3 cot twong Gmg véi tir “great”, “place”, “shopping”, c6 thé thay tur

“shopping” xuét hién 10.673 lan trong toan bd tap dir liéu va duoc bién doi thanh gia tri vector 0,4.
3.4. Huén luyén mo hinh

Budc tiép theo 1a huan luyén mo hinh. Day la giai doan quan trong nhét ctia mot mé hinh khai pha ¥ kién,
nham muc dich xac dinh mot binh luin cua khach hang 1a “tich cuc” hay “ti€u cyc”. Nghién ctu nay ting
dung hai thuat toan phan loai thuéc nhom may hoc gidm sat la hoi quy Logistic va Random Forest, dua trén
két qua tong hop tir cac nghién ctru trudce c6 lién quan dén dé tai dé tim ra phuwong phap phu hop nhat ddi voi
tap dir li¢u 1a céc binh luan da dugc phan loai. Tur do, tién hanh du bao cho cac dir liéu binh luan chua duogc
phan loai hodc cac dif liéu binh ludn méi phét sinh ma khong can phai huan luyén lai.

Qua trinh huan luyén duoc tién hanh theo 2 cach:

- Phuong phap Hold-Out: toan bo tap dit lidu s& dugc chia thanh 2 tap con dit lidu dung dé huan luyén va
dir liéu dung dé kiém thir khong giao nhau: 70% tap huén luyén, va 30% tap kiém thir.

- Phuong phéap K-Fold: han ché sy qua khép (overfitting) dé ti wu gia tri va ting do chinh xac cho mo
hinh, tap huén luyén duogc chia thanh K tap con khdng giao nhau c6 kich thude xép xi nhau. Mdi lan lap mot
tap con trong K tap sé dugc dung dé lam tap kiém thir, k-1 tap con lai s€ dugc st dung lam tap huén luyén

Bang 1: Ma tran nham lin

Du bdo: Positive Du bdo: Negative
Thuyc te: Positive True Positive (TP) False Negative (FN)
Thuec té: Negative False Positive (FP) True Negative (TN)

Danh gia m6 hinh phan loai pho bién duya trén cac chi s tinh toan trong ma tran nham Ian (Confusion
Matrix) dua trén nghién ctru ctia Chicco & Jurman (2020).

Thong thudng, hiéu qua ciia md hinh phan loai y kién duoc danh gia dwa trén 4 chi sb: Do chinh xéac
(Accuracy), Do du doan (Precision), P bao phu (Recall), va Gia tri trung binh diéu hoa (F1). Ngoai ra,
nghién ctru nay ciing xét dén yéu té thoi gian hudn luyén (Time) ciia timg mé hinh.

Trong do6:

TN + TP
TN+TP+FP+FN

Accuracy =

Hinh 5: Két qua ma tran nham lin tir phwong  Hinh 6: Két qua ma trian nhiam l4n tir phwong

phap hoi quy Logistic phap Random Forest
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TP (10)

Precision = m
Recall = P (11)
¢t = TP T FEN

Pl = 2 X Precision X Recall (12)

Precision X Recall

Duya vao két qua ma tran nhdm 14n ctia phuong phap hdi quy Logistic tai hinh 5, ¢6 2861 dit liéu tich cuc
dugc du bao ding véi tong sb lugng tich cuc thuc té va 11154 dir lidu tiéu cuc duge du bao ding véi tong
lugng tiéu cuc thuc té, cao hon so véi két qua tr phuong phap Random Forest. Ngugc lai, ma trin nham lan
tor phuong phap Random Forest ¢ tai hinh 6 co6 tdi 784 dit liéu ti€u cuc va 507 dit li€u tich cuc la sai véi dit
liéu thuc té, nhitng dir liéu nay can duoc loai bo dé tranh gay nhiéu cho mé hinh.

4. Két qua va thao luin

4.1. Ddanh gia mé hinh

Bang 2: Két qua mé hinh theo phwong phap Hold-Out

Tap dir liéu Cac do do Binh luin Hoi quy Logistic Random Forests

Huén luyén Accuracy 0,94 1
Precision 0 0,90 1
1 0,95 1

Recall 0 0,83 0,99
1 0,97 1

F1-score 0 0,86 0,99
1 0,96 1

Kiém thir Accuracy 0,92 0,92

Precision 0 0,87 0,85

1 0,94 0,93

Recall 0 0,79 0,78

1 0,96 0,96

Fl-score 0 0,83 0,81

1 0,95 0,94

Sau khi tién hanh nghién ciru thuc nghiém mo hinh theo hai phuong phap Hold-Out va K-Fold bang cac
thuét toan hdi quy Logistic, Random Forest dua trén tap dit liéu huin luyén va kiém thtr voi két qua tai Bang 2.

Dbi véi tap hudn luyén, theo phuong phap Hold-Out thi d chinh x4c (Accuracy) cta thuat toan hdi quy
Logistic thip hon Random Forest khoang 5%, nhu vy d6 chinh xac cia Random Forest gan nhu tuyét d6i
100%, nhung vé tap dir lidu kiém thir thi ca hai phuong phap c6 ciing do chinh xac 14 92%.

Vé hé sb du doan (Precision), thuat toan hdi quy Logistic du doan chinh xac khoang 95% dbi voi du doan
tich cuc ¢ ca hai tap dir li¢u, c6 nghia la trong 100 dir ligu tich cyc thuc té thi mé hinh du doan dang 95 dir

Bang 3: Két qua mé hinh theo phwong phap K-Fold (K=5)

K Hoi quy Logistic Random Forests

1 0,918 0,915

2 0,924 0,918

3 0,919 0,916

4 0,923 0,913

5 0,921 0,916
Average 0,921 0,916
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liéu tich cyc. Tuong tu, Random Forest lai cho ra d§ du doan chinh xac, @6 bao phu (Recall), gia tri trung
binh diéu hoa gitta Recall va Precision (F1-score) & tap huan luyén c6 gia tri cao hon hoi quy Logistic, tuy
nhién xét vé khia canh thir nghiém, hoi quy Logistic 13 su lua chon chinh xac va hiéu qua hon.

Két qua ma phuong phap K-Fold mang lai cho thay do chinh xac trung binh vong Idp K & hai mé hinh
tuong duong bang nhau khoang 92%. Nghia 13 hai mé hinh khac nhau theo hai phuong phap khac nhau
chtng t6 duge rang khi dua dit liéu kiém thir vao cho ra d6 chinh xac gan khép nhau va twong dbi ph hop
trong cac ing dung tiép theo dé phan loai y kién cho cac dit liéu binh luan chua dugc phan loai hoac cac dir
li¢u binh ludn méi phat sinh.

4.2. Trwe quan héa két qud thue nghiém

Hinh 7: Biéu d6 dwong thé hién s6 lwgng danh gia theo thang

Count of Rating by Sentiment by Month

sentiment A A
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2019 2020
Month_Year

Count of Rating

Sau khi thuc thi mé hinh, nham d& dang theo doi va ra quyét dinh, két qua thyc nghiém duoc tryc quan
hoéa. Hinh 7 biéu thi két qua phan tich s6 binh luan dya theo tung giai doan thoi gian (thang).
D) thi tai Hinh 7 dién ta ti 16 nguoi ¢o binh luan tiéu cuc vé ung dung Lazada cao nhat vao thang 3 cua
niam 2019 va thang 6 nam 2020, tuy nhién, nhin mot cach téng quan thi nhitng binh luan tiéu cuc dang c6 xu
Hinh 8: Biéu d6 dwong thé hién sb lrgng dong tinh véi cac danh gia theo thang

Count of helpful by Sentiment by Month
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hudng tang. Va nguoc lai, ddi vai binh luén tich cuc ludn chiém vi tri cao hon cac binh luan tiéu cuc, dao
dong déu qua cac thang va dat ti diém cao nhat vao thang 6 nim 2020 khoang trén 2.800 binh luan, cho thay
sO ngudi vao truy cép va danh gia trén trang trong mua dich covid vira qua gia ting dang ké.

Bén canh d0, tit ca moi nguoi sir dung dich vu Lazada mang lai duong nhu ludn dwa ra quan diém dong y
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voi y kién ti€u cuc ciia nguoi danh gia. Biéu do duong ¢ Hinh 8 cho thay cam xtc cia nguoi tiéu dung danh
gia mot cach chan that, dung dan va khach quan vé mat tiéu cuc s€ nhén dugc nhiéu su tan thanh hon 1a cac
Hinh 9: Keywords thé hién cdm xuc tiéu cuc

Sentiment Negative Words

disappeintedi =1 eap

Cirirexpensive suck gerash

pprozriate

unusual trash

difficults 3 e

fnes defective 1 H
. rue ynable

damn

confusing -2

dissapointed

Hinh 10: Biéu dd heatmap thé hién s lwong céc tir tiéu cuc theo thang

Bi€u d6 heatmap thé hién sentiment negative theo thang

annoying- 5 7 HON 16 | 17
problem - 12 56 [Pl
bad- 13 24 |37 30 17
hassle- 3 ‘ 35 - 20
sow- 14 13 [@2] 26 11

issue- 5 16 28 23 20
cheap- 6 26 26 23 11
fake- 4 18 23 28 17
wrong - 5 12 Jish s 8
hard- 10 20 32 22 13

worst- 9 7/ 12 7 8
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danh gia tich cuc vi s& ¢6 nhitng ngudi c6 thé xem viée danh gia nhu mot viée khong quan trong, phién phirc
d6i v6i ho. Cu thé c6 t6i gan 16.000 ngudi dong quan diém vaéi danh gid tiéu cuc vao thang 7 nam 2020 va
dang c6 xu hudng tang.

Trong nhiing thang giita nam 2020, s6 tir binh luan tiéu cuc ting dot bién so v4i nhitng thang cudi nam
2018. Theo Hinh 10, ndi bat & nhiing tir “annoying”, “bad”, “scam” ngdy cang xuat hién nhiéu trong cac
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Hinh 11: Keywords thé hién cam xic tich cuc

Sentiment Positive Words
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Hinh 12: Biéu dd heatmap thé hi¢n s lwong cac tir tich cwe theo thing

Biéu dé heatmap thé hién sentiment p:mtwe theo théng
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Hinh 13: D6 thi thanh ngang thé hién ngiu nhién 20 binh lun c6 chira 2 tir

(easy, use)
(online, shopping)
(fast, delivery)
(shopping, app)
(good, app)
(good, quality)
(great, app)
(good, service)
(cash, delivery)
(user, friendly)
(app, easy)
(customer, service)
(app, good)
(easy, shopping)
(nice, app)

(best, online)
(good, condition)
(item, good)
(easy, order)

(easy, shop)

g
g
g
8
3
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Hinh 14: D6 thi thanh ngang thé hi¢n ngiu nhién 20 binh luin c6 chira 3 tir

(online, shopping, app)
(best, online, shopping)
(app, easy, use)

(fast, delivery, good)
(app, online, shopping)
(good, online, shopping)
(good, quality, product)
(easy, use, good)
(great, online, shopping)

(easy, use, app)

(easy, use, easy)
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danh gia nhan xét cuia khach hang chimg to sau mot thoi gian trai nghiém va st dung moi san pham, dich
vu thong qua Lazada, khach hang méi dan cam nhan rdi tir d6 néu ra quan diém thyc t& hon. Cac nha didu
hanh can phai xem xét, thong ké lai mot s6 nhiing binh ludn chira cac tir trén dé biét chinh xac khach hang
dang thao luan vé san phém, dich vu nao tur thang 3 dén thang 7 nam 2020 dé cai thién lai tinh hinh hoat
dong kinh doanh ngay cang hiéu qua hon, ciing 13 mét trong nhing cach dé hiéu rd hon vé hanh vi ngudi
tiéu dung, nhim giir chan khach hang dé giam tbi da ti 16 khach hang roi bo dé dén nhitng san thuong mai
cua cac dbi thi khac.

Nhin chung nhitng keywords dugc thé hién thong qua Hinh 11 va Hinh 12 mang ¥ nghia tich cuc gap
khoang 10 lan cac tir tiéu cuc va dao dong kha manh qua cac thang, chi tiét ¢ nhung tir nhu “good” — gan
1.000 tir, “easy” — khoang 500 tir chiém phan 16n trong s6 cac danh gia. Pa phan, hiéu suat kinh doanh cua
céc san thuong mai dién tir hang dau luon mang lai hiéu qua kha cao dén véi nguoi tiéu ding sau vai nim
dan dau thi truong vé hrorng ngudi truy cap vi ho ludn biét cai tién, ludn sin sémg phat huy, sang tao khong
ngung dé dap g nhu cu khach hang theo thoi gian. Mot Iy do khac 13 ¢ thé nhung tr nay mang y nghia
ngan gon, xuc tich, tién loi dé nguoi dung dwa ra danh gia nhanh chéng bao gém ca nhimg ngudi khong
quan trong viéc danh gia.

Hinh 13 va 14 dung thuat toan ngrams trong thu vién NLTK? trén tip 20 dit liéu binh luin ngiu nhién
dé thay 16 duoc nhiing tir mang y nghia t6t dep 1a thuc su theo hudng tich cuc, hiu nhu cac tir ndy khong
thudc trong cau phu dinh hay nghi van cta khach hang vi khong c6 tir “not”, “yet”, da phan cac binh luan
ctia khach hang 1a cau khang dinh.

5. Két luan

Duya vao nhing két qua da nghién ctru va phan tich tir tap dit liéu 16n vé tmg dung Lazada trén trang web
Google Play trong khoang thoi gian tir nim 2018 dén nam 2020, bai bao di nghién ctru va lya chon duge mo
hinh phan loai y kién phu hop vai dir liéu trén va co két qua thir nghiém voi do chinh xac cao va co y nghia
thyc tién. Pay duoc xem 1 budc quan trong nhat ciia quy trinh khai pha y kién, 1am nén tang cho viéc (mg
dung khai pha y kién trong nhiéu linh vuc. Hon thé nita, qué trinh phan tich, két qua, mé hinh dé xuét c6
thé nhan biét dugc cam xuc tich cuc va tiéu cuc trong ¥ kién khach hang da anh huéng 90% dén tmg dung
Lazada, dién hinh tap trung vao cac tinh ning, chat luong ctia g dung. Tir d6, dua vao két qua nghién ctru
va tryc quan hoa, nhitng thong tin va tri thirc c6 dugc s& giup nha quan tri khic phuc duoc nhimng vin dé ma
khach hang thudong quan tim mot cach hiéu qua va t6t hon tuy khong phai toan bd nhung phan nao ciing
nim rd nhirg van dé nong lién quan dén trai nghiém cua khach hang trén tmg dung.
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Tuy nhién, m6 hinh nghién ctru con méot s6 han ché, chua phan tich dit liéu trong thoi gian thyc, thoi gian
huan luyén va thoi gian du doén dé nha quan tri thuong mai dién tir dua ra quyét dinh nhanh chong. Ngoai
ra, nghién ctru s€ tiép tuc hudng dén cac muc tiéu: thir nhét, khong chi dung lai ¢ tap dir li€u ndy ma con mo
rong thém vi¢c khai pha, trich xuét dir liéu 16m tir cac trang mang xa hoi cling nhu trang thuong mai dién ti
khac mot cach ty déng héa va trng dung hai mé hinh phan loai da nghién ctru cho ra do chl'nh xéc tuong ddi
cao vao giai quyét. Thir hai, song song viéc thu thap va xu 1y dit liéu, nghién ctru dé Xuat phuong phap tao
ra nhiing bao cao truc quan vé phén tich cam xuc nguoi dung vao dung th01 gian thue t& ma cac nha chién
lugc kinh doanh mong mudn, gitip phuc vu nhu cau cho viéc dwa ra quyét dinh kip thoi dé nang cao sy hai
1ong cua khach hang. Cubi cing 1a ngoai viéc phan tich ¥ kién, danh gia thanh hai yéu t6 tich cuc, tiéu cuc,
bai bao ciing tiép tuc nghién ctru giai phap phan loai cim xtc thanh nhiéu muc d6 khac nhau, trong d6 co ca
binh luan mang yéu t6 trung 1ap dé du doan chinh x4c hon hanh vi, s¢ thich ngudi tiéu dung.

Ghi chu:
1, 2. NLTK (2020), Natural Language Toolkit, retrieved on October 22" 2020, from <https://www.nltk.org/>.
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