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IoT (Internet of Things) da cach mang hoa nganh béan 1¢ nho
dem lai nhitng trai nghiém mua sam t5i wu va tao ra hiéu qua kinh
doanh cho doanh nghiép. Cong ngh¢ nay ngay cang dugc irng dung
rong réi tai cac ctra hang trén thé gii, va mo ra nhiéu co hoi méi
cho nganh ban 1¢ Viét Nam. Bai nghién ciru huéng dén viéc phan
tich y kién khach hang, nhitng nguoi quan tim hodc da trai nghiém
mua sam tai 06 cira hang ban 1¢ ndi tiéng c6 ing dung IoT, theo
cac nhom quan diém tich cuc, tiéu cuc va trung 1ap. Bo dir liéu bao
gdm 77,043 binh luan duoc thu thap tir cac trang website va nén
tang mang xa hoi. Dir liéu sau xur ly s€ dugc dua vao thyc nghiém
md hinh phén tich quan diém vé&i 05 thudt todn may hoc bao gom
K-Nearest Neighbors (KNN), Decision Tree, Random Forest, Hoi
quy Logistic va mé hinh hoc két hop (Ensemble model). Trong do,
két qua phan tich va du doan quan diém ctia khach hang cho thy
mo hinh hoc két hop dem lai hiéu qua tot nhéat v6i do chinh xac
trung binh 1a 89%. M5 hinh va két qua nghién ciru sé gitip cac nha
quan tri phat trién chién luoc chuyén d6i s6 va kinh doanh phut hop
trong viéc ing dung cong nghé IoT vao cac cura hang ban 1¢, dac
biét 1a tai thi truong Viét Nam.

ABSTRACT

loT (Internet of Things) has revolutionized the retail
industry by providing an optimal shopping experience and
improving business efficiency for enterprises. This technology is
widely used at many retail stores worldwide and opens up new
opportunities for retail in Vietnam. The research conducts
sentiment analysis of customers who have experienced shopping
or may be interested in purchasing products in the future from 06
retail stores with 10T applications to identify sentiments including
positive, negative, and neutral. The dataset has 77,043 comments
collected on websites and social media platforms. The cleaned
data will then be used to experiment with 05 machine learning
algorithms, including K-Nearest Neighbors (KNN), Decision
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Tree, Random Forest, Logistic Regression, and Ensemble model.
In conclusion, the ensemble model has the highest average
accuracy score of 89%. The model and research result provide a
valuable reference to help administrators develop appropriate
business and digital transformation strategies for applying loT
technology for retail stores, especially in Vietnam.

1. Giéi thiéu

Nganh ban 1¢ duoc ky vong s& thay doi trai nghiém mua siam cua khach hang thong qua
trién khai IoT (Balaji & Roy, 2017). Quy mé thi trudng IoT trong nganh ban 1é wdc tinh dat 177.90
ty USD vao nam 2031 (BusinessWire, 2022). Tai Viét Nam, IoT hién 14 linh vure ndi bat khi ngay
cang nhiéu cong ty cong nghé tham gia vao qua trinh nghlen cu'u Va san xuat (Bach & Dang, 2019).
Viét Nam dang trong thoi ky day manh chuyén d6i s6 nén can nim bat co hoi dé ng dung cong
nghé trong nén kinh té, ma gan nhét 1a trong nganh ban 1. Vi vay, viéc nghién ciru vé IoT trong
nganh ban 1¢ 13 cap thiét. Tuy nhién, cac nghién ciru vé chu dé nay trén thé gidi va Viét Nam con
turong doi it va chil yéu 1a cac nghién ctru dinh tinh. Chinh vi vay, nghién ctru “M6 hinh kham
phd y kién khdch hang vé cdc vng dung IoT trong civa hang bdn Ié dwa trén phwong phdp phén
tich quan diém va mdy hoc két hop” dugc thuc hién voi sy Kkét hop gitra nghién ctru dinh tinh va
dinh lugng di dem dén nhiing dong gop sau:

Pau tién, nghién ctru tap trung thu thap binh luan thé hién quan diém cta khach hang vé
nhiéu cira hang co cdp do tmg dung IoT khac nhau trén thé giéi. Ngudn dir liéu 1a danh gia cta 02
nhom khach hang muc tiéu bao gdm: khach hang tiém niang (nhém khach hang quan tdm, c6 nhu
cau va kha nang chi tra cho san pham nhung chwa ra quyét dinh cu thé) va khach hang thuc su
(nhém khach hang da mua sdm tai céc cira hang). Day sé& 1a ngudn dir liéu gia tri va da dang dé
phan tich va xac dinh ¥ kién ctia nhdm khach hang, nham dé xuit cac ham ¥ quan tri pht hop.

Thir hai, viéc khai thac quan diém cta khach hang vé cac cira hang ung dung IoT bang
phuong phap xtr 1y ngdn ngir tu nhién dua trén dir liéu binh ludn con kha it. DPac biét, chua co6
nghién ctru nao tmg dung may hoc két hop dé giai quyét bai toan phén tich quan diém cho linh
vuc ung dung loT trong nga‘mh ban lé Vi vay, nghién ctru nay da phét trién mo hinh may hoc két
hop theo phuong phap biéu quyet mém véi d6 chinh x4c cao hon nham dem dén mé hinh t6i wu
nhat trong phan tich quan diém ¢ linh vyc nay.

Cudi cting, nhitng phan tich dwoc rat ra tir quan diém ciia khach hang vé cac cira hang ing
dung IoT trén the gioi khi dat vao boi canh Viét Nam s€ dem lai nhiing ham y quan tri cho cac doanh
nghiép trong viéc xay dung nén cac ctra hang ban 1¢ tmg dung cong nghé IoT trong tuong lai.

Nbi dung tiép theo & muc 2, trinh bay céc co sd 1y thuyét va nghién ctru lién quan. M6 hinh
va phuong phap nghién ctru dugce trinh bay ¢ muc 3. Muc 4 trinh bay két qua thuc nghiém va danh
gia. Muc cudi ciing 1a thao luan va ham y doanh nghiép, dé xuat hudng nghién ctru tiép theo va
ket luén.

2. Co s& ly thuyét va cac nghién ciru lién quan

2.1. Cac vng dung ciia IoT trong linh vwc ban lé

Internet van vét (IoT) 13 hé thong mang 1udi két ndi cac thiét bi voi nhau cho phép chung
6 thé trao doi thong tin mot cach tu dong thong qua hé thong mang Internet (Ali, Ali, & Badawy,
2015; Ashton, 2009). Hién nay, nhiéu thuong hiéu ban 1¢ 16n da tmg dung cac cong nghé IoT véi
cac cap d6 khac nhau dé tao ra nhimng ctra hang thong minh (Pantano & Timmermans, 2014). Bé
hiéu rd muc d6 hai long ctia khach hang ddi voi mdi cip d6 tmg dung IoT, nghién ctru nay da phan
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loai cac cura hang theo 03 nhom duya trén cac cong nghé dugc ng dung va sy tién loi ddi véi trai
nghi¢m khach hang, dugc tong hop tai Bang 1.

Nhom 1: Cam bién duoc gin & moi noi trong cira hang giup nhan biét cac san phdm dugc
lay ra khoi k¢, thém chiing vao gié hang 4o va tu dong tinh héa don ma khach hang khong can
phai thao tac trén thiét bi vat 1y.

Nhom 2: Cira hang trién khai thir nghiém céc thiét bi vat Iy tich hop cong nghé IoT bén
trong nhu xe day thong minh hay ké thong minh. Thiét bi nay gitip cap nhat gia, xem thong tin san
pham hay thanh toan tu dong.

Nhoém 3: Cira hang chua ng dung nhiéu cong nghé IoT ndi bat trong gia ting trai nghiém
mua sam, chu yéu g dung IoT trong quan ly hang hoa.

Bang 1
Cong nghé da dugc cac thuong hiéu ban 1¢ trién khai ap dung thir nghiém
Nhom IR R A .
cira hang Cira hang Cong nghé IoT ap dung
Amazon Go |RFID (Nhan dang qua tin s6 vo tuyén), thanh toan ao (vituarl
payment), gié hang do (virtual carts), cdm bién (sensor
Nhom 1 technology), camera thong minh (smart camera)
Octobox Thanh toan 4o, nhan dién khuon mat (facial recognition),
RFID, camera théng minh (smart camera)
Amazon Thanh toan ty dong, RFID, xe ddy thong minh (smart cart)
Fresh
Nhém 2 Kroger Giam sat nhiét d6 (IoT temperature monitoring), xe ddy thong
minh, k¢ hang thong minh, thanh toan tuw dong, RFID
Sobeys Xe ddy thong minh, thanh toan ty dong, RFID
, Walmart RFID, giam sat nhiét d9, nhan dién tu trén ké trung bay (digital
Nhom 3
shelf-labels)

Ngudn: Nhém tac gia tong hop
2.2. Trai nghiém khdach hang dwdoi tac dong cua loT

Trai nghiém khach hang duoc dinh nghia 1a cam nhan ciia khach hang ddi véi cac dich vy,
san pham va doanh nghiép ma ho tiép xuc (Carbone, 1998) Khach hang luén mong mudn tim thay
cac cong cu hd tro ting chét lu’ong trai nghiém mua sim (Pantano, 2014) va sin sang chi tra nhiéu
tién hon dé c6 duoc trai nghiém t6t hon (Reddy, 2015).

Trong thoi dai cong nghé 4.0, sy xuét hién caa [oT dang dan thay ddi trai nghi¢m mua sdm
ctia khach hang (Meyer & Schwager, 2007). Mot s6 nghién ctru vé tac dong ctia IoT trong nganh
bén 1é c6 thé ké dén nhu: Nghién ctru nhan dinh vai tro ctia IoT nhu mot cong cu doi mdi nganh
ban 1¢ (Bok, 2016; UKEssays, 2018) hay nghién ciru vé md hinh chap nhan cong nghé (Technology
Acceptance Model - TAM) dbi véi IoT trong ban 1¢ (Patil, 2016) déu cho thay IoT 1 cong cu quan
trong nang cao trai nghi¢m khach hang.

Tuy nhién, hau hét c4c nghién ctru 1a nghién ctru dinh tinh, khong dya trén dit liéu thé hién
quan diém ciia khach hang hay str dung phuong phép may hoc dé xay dung mé hinh khai pha quan
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diém trong linh vuc ndy. Vi véy, chua co co so dé khiang dinh quan diém cta khach hang vai cac
ung dung loT tai cac cura hang.

2.3. Phan tich quan diém

Phan tich quan diém (Sentiment analys1s) 1a moét tap hop cac phuong thire, ki thuat va cong
cu duogc sir dung dé phat hién va trich xuat quan diém tir ngdn ngir (Liu, 2012). Phan tich quan
diém déan tro thanh mang nghién ctru quan trong trong linh vyc xir Iy ngdn ngit ty nhién (NLP) véi
cac phuong phap phd bién bao gdbm may hoc (Machine Learning - ML) (Nikoli¢, Grljevié, &
Kovacevi¢, 2020), bo tir vung (Lexicon-based) (Obaidat, Mohawesh, Al-Ayyoub, Smadi, &
Jararweh, 2015) hoic két hop ca hai (Mitra, 2020).

2.4. Phwong phap phan tich quan diém tiép cin bﬁng mady hoc co gidm sat
2.4.1. Céac phwong phdp mdy hoc truyén thong

Nho hiéu suat du doan tdt, cac phuong phap may hoc co glam sat da duoc st dung rong rai
trong viéc phan tich quan diém. Trong do bao gom cac thuét toan truyén théng nhu Random Forest,
Decision Tree, K-Nearest Neighbors (KNN), Hdi quy Logistic, Naive Bayes va cac mo hinh khac
(Kumar, Desai, & Majumdar, 2016; Wu & ctg., 2008). Tuy nhién, dé xay dung mé hinh du doan
quan diém c6 d6 chinh x4c cao hon, mot sb nghién ctru da chi ra ra‘“mg hoc két hop co thé cai thién
két qua dy doan ctia phan loai quan diém (Prabowo & Thelwall, 2009; Xia, Zong, & Li, 2011).

2.4.2. Phuong phdp hoc két hop (Ensemble learning)

Theo Zhou (2021), hoc két hop 1a qua trinh dio tao nhiéu mé hinh méy hoc don 1¢ véi muc
tiéu 1am ting do chinh xac ctua két qua du doan so voi cac m6 hinh don 1¢. Hoc két hop c6 thé két
hop tir cac thuat toan bang nhiéu cach gom biéu quyét (voting), trung binh (average) bo thi
(bagglng) tang cuong (boosting) va xep chdng (stacking). Trong d6 phwong phap biéu quyet duoc
dé xuat dé can bang lai timg khuyét diém riéng 1¢ ctia mot tap hop cac mo hinh hoat dong t6t nhur
nhau. Pong thoi, phuong phap nay ciing manh mé& hon dbi véi tap dir liéu khong can bang (Al-
Azani & El-Alfy, 2017).

Trong cach tlep can ctia biéu quyét (Votlng) moi mot thuat toan sé biéu quyet cho mat 16p
va két qua du doan cuodi cung s& dugc xem xét tir tt ca cac biéu quyét. Trong bicu quyet két hop,
cht yéu c6 hai cach tiép can 13 biéu quyét cimg (hard/majority voting) va biéu quyét mém
(soft/probabilistic voting).

Theo Ozcift (2020), biéu quyét cimg nhan duoc du doan 16p tong thé dua trén da s6 du doan
cua cac thuat toan may hoc trong nhom ket hgp. Cong thirc dugce trinh bay trong phuong trinh 1.

§ = argmax (N.(v¢), Ne(y),... Ne(yi')) €
Mit khéc, biéu quyét mém dua ra két qua du doan cudi cung thong qua cac xac suat dy
doan cua thudt toan may hoc, két qua chinh la trung binh cdng tong cac vector xac suat thu dugc
tir mdi thuat todn trong md hinh két hop. Cong thirc duge trinh bay trong phwong trinh 2.
~ 1
y = argmax = —ZClassifier(pla D2 1) 2

Classifiers

Céc nghién ctru da thuc hién mé hinh may hoc két hop biéu quyét mém déu cho thiy két
qué cao hon so voi mé hinh don 16. Mot sb nghién ciru trong linh vire y khoa (Ozgift, 2020; Reddy
& ctg., 2020) cho thidy mé hinh t6i vu nhat cho bai toan phan tich quan diém dén tir mé hinh két
hop biéu quyét mém. Két qua twong tu v6i nghién ctru cua Athar, Ali, Sheeraz, Bhattachariee, va
Kim (2021) trong linh virc phim anh véi céc chi s6 danh gia déu 1a 90%.
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Nghién ctru ndy thuc nghiém mé hinh hoc két hop biéu quyét mém (Soft voting ensemble)
nham ki€m tra hi¢u qua cua mo hinh va so sanh véi nhitng m6 hinh may hoc truyén thong bao gom
KNN, Random Forest, Decision Tree va Hoi quy Logistic trong linh vuc méi nay.

3. M6 hinh va phwong phap nghién ciu
3.1. Mé hinh nghién ciru tong quan

Bai bao nay dé¢ xuit mot mo hinh nghién ctru ¢6 ¥ nghia quan trong trong viéc khai pha y
kién ctia khach hang vé tmg dung IoT tai cic cira hang ban 1é. M6 hinh dem lai tinh moi khi két
hop phu:ong phap phan tich quan diém duya trén may hoc va xir Iy ngén ngit tu nhién dé nghién
ctru ¥ kién ctia khach hang vé timg dung IoT trong nganh ban 1é.

Pé xay dung va thyc nghiém hiéu qua mo hinh nghién ctru, bai bao sir dung két hop phuong
phap nghién ctru dinh tinh Va dinh lugng. Trong do, phuang phap dinh tinh dugc ap dung dé tién
hanh khao sat thuc trang vé cong nghé va su phat trlen cong nghé trong linh vyuc IoT, thu thap bd
ngudn dit liéu tir nhitng binh luan ctia khach hang can thiét cho myc tiéu va mo hinh nghién ctru.
Ngoai ra, nghién ctru dinh lugng duoc sir dung dé tap trung vao phén tich dit liéu kham pha (EDA)
cac binh ludn cta khach hang ddi véi cac cira hang ban 1¢ c¢6 sir dung IoT & nhiéu cdp do khac
nhau trén thé gidi. Sau d6, ing dung cac md hinh may hoc va phén tich quan diém dé thau hiéu
khéch hang dua trén dir liéu bang phuong phap dinh luong.

THU THAP DU LIEU

Mang x& héi

A

Thu thap binh luan nguai
ding

Binh luan trén cac Website,

TIEN XU LY DU LIEU

s

GAN NHAN QUAN DIEM

Binh luén

(I —

Tich Trung Tiéu
cuc tinh cuc

MO HINH DU DOAN QUAN BIEM

Huén luyén mé hinh

v

Banh gid mé hinh

TRU'C QUAN HOA

Dashboards két qua
v

Ham y quan tri

Decision Tree
Random Forest
KNN
Hbi quy Logistic,
Hoc may ket hop

BeautifulSoup, Cac thu vién
Selenium, Octoparse, Python: NLTK,
PhantomBuster, Tiktok spacy,

API BeautifulSoup

Phuong phap VADER

Python, PowerBI

Hinh 1. M6 hinh nghién ctru tong quan
Ngudn: Nhom tac gia

M6 hinh nghién ctru bao gdm 05 budc. Budc dau tién va bude thir hai ctia quy trinh 14 thu
thap va tién xtr 1y dit liéu. O bude tiép theo, mdi cau s& duoc gan mot quan diém (tich cuc, tiéu
cuc hoic trung lap) bang phuong phap VADER (Valence Aware chtlonary for Sentiment
Reasoner). Sau do, Chung duoc sir dung dé huan luyén cac mo hinh may hoc két hop phlIO’l’lg phap
phan tich quan diém. Cudi ciing, cac ham ¥ quan tri pht hop duoc dé xuat dua trén két qua phan
tich va cac md hinh dé xuat. Két qua ciia nghién ctru s& gitip cac nha quan tri phat trién cac chién
lugc chuyén doi s6 phu hop vai viée tich hop cong nghé IoT trong linh vire ban 1¢ tai céc cira hang.

3.2. Chudn bi dit ligu
3.2.1. Thu thap diz ligu

Nghién ctru khai thac cac binh luén ctuia khach hang trén mang xa hgi (Facebook, TikTok,
Youtube) va Website vé& cac nodi dung lién quan dén cac ctra hang c6 tmg dung IoT ndi bat nhu:
Amazon Go, Kroger, Walmart, Octobox, Sobeys, Amazon Fresh. Vi cac cua hang trén chu yéu
hoat dong & cac qudc gia str dung tiéng Anh 1am ngdn ngir chinh, nghién ctru sé khai thic quan
diém trong cac binh luan tiéng Anh dén tir khach hang di timg trai nghiém hodc nhimng khach hang
tiém ning quan tdm dén cic cira hang ung dung cong nghé IoT. Cac thu vién Python (Beautiful
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Soup, Selenium) va céc cong cu nhu Octoparse, PhantomBuster, Tiktok API da dugc st dung
nham thu thap binh luan. Tap dir liéu c6 77,043 binh luan bang ngdn ngir ti€éng Anh, gom cac bién
thong tin: tén tai khodn, thoi gian, ctra hang va binh luan duoc trinh bay ¢ Bang 2.

Bang 2
Mau dir liéu bang tiéng Anh thu thap duoc tir cac cira hang ¢ tmg dung IoT
Tén tai khoan Thoigian  Cira hang Binh luian
Jenae K. 01-06-2018 Amazon Go This store is awesome!! Super cool concept
definitely see...

Tracy 07-01-2018  Walmart  Ordered office supplies for a Saturday home de...

Ngudn: Nhom téc gia
3.2.2. Tien xir ly

Budc dau tién trong quy trinh NLP 1a tién xu 1y, giap dua dir liéu vé dang d& hiéu, nhat
quan dé tang cudng hiéu qua huan luyén cta cac mé hinh (Camacho-Collados & Pilehvar, 2018).
Qua trinh tach cau dugc xay dung dya trén ddu chim cau (“.”) va mot sb tir dl‘mg (stopwords) la
“but” (nhung), “except (ngoai trtr) Va “and” (vd). Budc nay dugc phat trién de phan doan mot
binh lun thanh nhiéu cau c6 d6 dai ngin hon, glup viéc gan nhan quan diém & cip do phan doan
cau hiéu quéa hon. Quy trinh tién xir 1y duogc sap x€p nhu Hinh 2 va su thay ddi cua dir lidu trude
va sau tién xtr Iy duoc biéu dién tai Bang 3.

5. Pua tir v& nguyén

. 3. Chuyén vé chir thuong + ‘
1. X6a URL s e Chudn héa tir vidt tat 4. Chuyén emoticon * .
(chatwords + contractions) emoji ve aang chut
A \77} A v \ vy AN v b

mau (Lemmatize)

A .
7. Xda s6, dau

g 6. Tach cau sau but/
, and/ except/ ddu cham

cau, ky tw la
A

8. Xoa tir dirng
(stopwords)

10. Xoda gia tri

—_— —
9. Xoa gia tri
4—{ = |
rong

ngoai lai

Hinh 2. Cac budc tién xtr Iy dir liéu
Ngudn: Nhom tac gia
Bang 3

So sanh sy thay d6i dit liéu trudc va sau quy trinh tién xir 1y

Quy trinh Truwée Sau

Budc 1,2, 3,4,5|0mg Good prices. | really likejoh my god good price. i really like
Walmart:-) An excellent selection to|walmart happy an excellent selection
choose http://url.com/iot/retail/ to choose

Budc 6 oh my god good price. i really like |Binh luan 1: oh my god good price

walmart happy an excellent selection | Binh luan 2: i really like walmart
to choose happy an excellent selection to choose

Buéce 7,8,9  |Binh luan 1: oh my god good price Binh luén 1: oh my god good price

Binh luan 2: i really like walmart|Binh luédn 2: really like walmart happy
happy an excellent selection to choose |excellent selection choose

Ngudn: Nhom tac gia
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3.2.3. Phan tich di liéu kham pha (EDA)

Phuong phap biéu d6 hop (Boxplot) duoc sir dung dé thé hién su phan bd cua sb luong tir
trong mot cau. Hinh 3 cho thdy cau c6 sd lugng tir nhidu nhit 1én dén hon 200 tir, diéu nay c6 thé
gy nhiéu cho cac phuwong phap may hoc. Vi vay, trong budc 10, phuong phap IQR (Interquantile
Range) duoc sir dung dé loai bo cac gia tri ngoai lai nhim 1am tdng hiéu suit ctia mé hinh. Tuy
nhién, mot s6 binh luan c6 d6 dai nim ngoai chan trén cua bd dir li¢u lai chira nhiéu thong tin hiru
ich cho vi¢c phan tich. Vay nén, chan trén da duoc dat gia tri tr 15 tr (tinh duogc tu chi ) IQR)
thanh 50 tir (duwgc xem xét duwa trén bo dir liéu thu thap) dé thu dugc cac binh luin chira nhiéu
thong tin hitu ich hon. Két qua sau khi xir Iy duoc thé hién trén Hinh 4.

Word Count Distribution Word Count Distribution

o 50 4

o

30

om 00

204

50 -

of —

word_count word_count

Hinh 3. Xac dinh cac ngoai lai Hinh 4. Sau khi xur 1y cac ngoai lai
Nguon: Nhom tac gia
Bang 4 m6 ta thong tin dit liéu da duoc tién xtr Iy. C6 tong cong 159,115 cau binh luan cua
khéch hang, trung binh mdt cau c6 38 ky tu va 06 tir. B dit li€u nay sé dugc sir dung cho cac bude
tiép theo ciia nghién ctru.

Bang 4
Thong tin bd dit li€u dya trén phan tich tir phan vi
S6 ky tw S6 lwong tir P dai tir trung binh
count 159,115 159,115 159,115
mean 37.73 6.24 5.19
std 31.80 4.98 2.51
min 2.00 1.00 2.00
25% 16.00 3.00 4.43
50% 30.00 5.00 5.00
75% 50.00 8.00 5.78
max 718.00 50.00 704.00




10 Ho Thi Minh Nguyén va cong su. HCMCOUJS-Kinh t€'va Quan tri Kinh doanh, 19(6), 3-17

3.3. Gdn nhén quan diém cho binh ludn qua phwong phdp phdn logi 03 l6p

Dbi v6i gan nhin quan diém khach hang, nghién ctru st dung phuong phap VADER
(Valence Aware Dictionary and Sentiment Reasoner). Py 1a mot cong cu phan tich quan diém
phd bién duoc phat trién boi Hutto va Gilbert (2014). Két qua nghién ciru ctia ho cho thay rang
VADER vuot troi so v6i nhitng tiéu chuan khac (F1-Score 12 0.96 va Accuracy 1a 0.84). Khi kiém
tra d§ chinh xac véi cac ngudng phan loai dugc dat tir —0.05 dén +0.05 ddi voi tat ca cac diém sb
quan diém dugc chuin héa tir -1 dén +1 (tir tiéu cyc dén tich cuc), nghién ctru di chimg minh
phuong phap VADER mang lai két qua vuot trdi hon so véi ca con ngudi. Trong nghién ciru ndy,
cac diém sb co gia tri 16n hon hodc bang +0.05 s& dugc quy dinh xép vao quan diém “tich cuc”
(“positive™), bé hon hodc bang -0.05 duoc xép vao quan diém “tiéu cuc” (“negative”) va cac gia
tri con lai khac dugc xép vao “trung lap” (“neutral”). Két qua gan nhin cia VADER trén tap dir
lidu ctia nghién ctru nay duoc thé hién trong Bang 5.

Bang 5

Két qua gan nhan quan diém dua trén phuong phap VADER
Tén tai | Thoi gian | Cira Binh luan Chi s6 Piém quan| Quan
khoan hang diém diém

Jenae K.|01-06-2018| Amazon| store awesome |{‘neg’: 0.0, ‘neu’:] 0.9136 |positive
Go | super cool concept |0.487, ‘pos’: 0.51}
definitely see...

Rahul |03-09-2020({Walmart bad system {‘neg’: 0.399, ‘neu’:| -0.2732 |negative
Soni customer service |0.28, ‘pos’: 0.322}

Jenae K.|01-06-2018| Amazon|  product shelf  |{‘neg’: 0,0, ‘neu’:} 0.0000 | neutral
Go sensor know grab (1.0, ‘pos’: 0.0}
item

Ngudn: Nhom tac gia
4. Két qua thwc nghiém va danh gia
4.1. Phwong phdp hudn luyén va cac tham sé md hinh

Nghién ctru nay tng dung may hoc da 16p (multi-class classification model) dé phan loai
quan diém bao gdm tich cuc, tiéu cuc va trung lap. Binh luan dugc vector hoa bang phuong phap
Tfidf-vectorizer véi khoang n-gram tir 1 dén 2. Bo dit liéu da duoc thuc nghiém véi cac thuit toan
KNN, Decision Tree, Random Forest, Hi quy Logistic va mé hinh két hop.

B0 dir liéu ban dau dugc chia thanh tap huan luyén va tap kiém dinh voi ty 16 80:20. Cac
siéu tham s6 mé hinh (hyperparameters) s& dugc tdi wu hoa bang phuong phap diéu chinh tham s
tim kiém luéi (grid search parameter tuning method) trén tap huan luyén (dwoc trinh bay tai Bang
6). Tiép theo, phuong phap kiém dinh chéo K-fold véi k = 10 dwogc st dung trén tdp hudn luyén
dé danh gid mo hinh. Cubi cung, duong cong ROC (Receiver Operating Characteristic) s&
duogc v& dua trén trén tap kiém dinh dé danh gid phan tmg cta cic mo hinh trén di liéu chua timg
tiép xuc.
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Bang 6
Tham s6 md hinh may hoc dung trong phén tich quan diém binh luan
Thuat toan Tham s6 mé hinh
KNN n_neighbors: 1

Decision tree criterion: gini, min_samples_leaf: 2,
min_sample_split: 9, min_weight_fraction_leaf: 0

Hoi quy logistic | C: 10, max_iter: 100, penalty: 11, solver: saga

Random forest | n_estimators: 100, criterion: gini, max_depth: None,
min_samples_split: 2, min_samples_leaf: 1,
min_weight_fraction_leaf: 0, max_features: sqrt

May hoc két hop | Céac thudt todn tham gia vao mo hinh hoc két hop duoc tdi vu béng cac tham
s0 moO hinh nhu trén

Nguon: Nhom tac gia

4.2. Mé hinh hoc két hop cho phan tich quan diém

Hinh 5 trinh bay md6 hinh dé xuit cho hoc két hop. PAu tién bo dit lidu s& duoc chuin bj dé
phtl hop véi mé hinh. Sau d6, tién hanh huin luyén mé hinh két hop. Cac du doan tot nhét cua
tirng mo hinh phan loai duoc xem xét bang cach st dung co ché biéu quyét mém dé dua ra két qua
du doan quan diém khach hang.

MO HINH KET HOP

Decision
Tree

/\ Random o
o Chuan bi N Forest .| Biéu quyét [CHE I
£ e (B2 RN 2 doan quan diém
Bo dir liéu di lieu mém

khach hang

Y

/

KNN

Hai quy
Logistic

Hinh 5. M hinh hoc két hop cho phan loai quan diém

Ngudn: Nhom tac gia

4.3. Danh gia moé hinh

Két qua mé hinh duoc danh gid biang phuong phap ma trin nham lan véi cac chi sb
Accuracy, Fl-score, Recall, Precision. Cac chi sd nay dugc tinh toan dua trén két qua trung binh
sau khi sir dung phuong phap kiém dinh chéo K-Folds trén tap huan luyén va duoc trinh bay tai
Bang 7. Két qua thuc nghiém cho thdy mé hinh két hop mang lai hiéu qua cao nhit véi d6 chinh
xac la 0.89.
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Bang 7
Két qua kiém dinh chéo ctia mé hinh du doan quan diém trén tdp huan luyén
Phwong phap may hoc Mean Mean | Mean F1 Mean Mean ROC
Precision | Recall Score Accuracy | AUC Score
KNN 0.68 0.47 0.42 0.49 0.62
Decision tree 0.85 0.86 0.85 0.86 0.89
Random forest 0.88 0.87 0.88 0.88 0.96
Hoi quy logistic 0.87 0.87 0.87 0.88 0.96
Mo hinh két hop 0.89 0.88 0.88 0.89 0.97

Nguon: Nhom tac gia

Phuong phap dudng cong ROC duge 4p dung nham danh gia hiéu qua cua cac mo hinh
may hoc trén bo kiém dinh (twong tng voi 20% bo dit liéu duge giir riéng chua trai qua bude kiém
dinh chéo K-Folds). Két qua tai Hinh 6 cho thy chi sé AUC (Area under the ROC Curve) tir két
quéa phan loai trén tap kiém dinh c6 gia tri xap xi v6i chi s6 AUC tinh duogc tir két qua phan loai
trén tap huan luyén thong qua phuong phap kiém dinh chéo. Trong d6, mé hinh may hoc két hop
va Random Forest c6 két qua cao nhét va bang nhau (0.95).

ROC Curve
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Logistic Regression (area = 0.93)
Decision Tree (area = 0.89)

= KNN (area = 0.64)

—— Random Forest (area = 0.95)
—— Ensemble (area = 0.95)
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0.2

0.4

0.6

False Positive Rate

0.8

1.0

Hinh 6. Budng cong ROC cac mé hinh dy doén quan diém trén tap kiém dinh

Ngudn: Nhom tac gia

Két hop tat ca cac két qua danh gia trén, cho thiy cac chi s6 danh gia ctia mé hinh hoc két
hop déu tot hon so vdi cac mod hinh co s¢ con lai. Tur do két luan dugc rang mo hinh hoc két hop
la m6 hinh dem lai két qua t6i wu nhat trong trudng hop dir liéu dugc thu thap va phan tich ¢ bai

nghién clru nay.

4.4. Trwe quan héa va phén tich két qud

Sau khi thuc nghiém moé hinh, két qua phén tich dugc truc quan hoéa trén biéu do va

thao luan.
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Count of polarity by Year and polarity

polarity @negative ®@neutral @positive

Count of polarity

2018 2019 2020 2021
Year

Hinh 7. Quan diém ctia khach hang theo timg nim
Ngudn: Nhom tac gia

Biéu d6 tai Hinh 7 cho théy cac binh luan c¢6 quan diém tich cuc, tiéu cuc, trung lap chiém
ty 1¢ can ddi v6i nhau va it thay d6i qua mdi nam. Trong do6, binh luan mang tinh chét trung lap
chiém ty 1& nhiéu nhat qua hau hét cac nam (tir 2019 dén 2022). Binh lu4n tich cuc co ty 1& cao
nhét vao nam 2018 véi 37.83% va co xu hudng gidm nhe ¢ cdc nam vé sau. Binh luén thé hién
quan diém tiéu cuc co ty 1& thap nhét qua cac nim (ngoai trir nim 2020). Sau khi phan tich tir bo
dir liéu, nhan théy nguén dir liéu tr Walmart nam 2020 chiém sd lugng 16n nhét trong cac cua
hang va cao nhét trong cic nim. Trong khi d6, Walmart véi nhitng su han ché trong mirc do tng
dung IoT van chua dem dén trai nghiém t6t cho khach hang dan toi ty 1é tiéu cyc cta nam 2020 1a
cao nhét. Diéu nay cho thiy viéc img dung IoT toan dién dem dén trai nghiém tdt hon.
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Ngudn: Nhom téc gia

Hinh 8 thé hién cac tir mang quan diém tich cuc nhu “good”, “well” (t6t) “need” (can thiét)
cho thdy tong quan trai nghiém ctia khach hang kha tt. Ngoai ra, cac binh luan trung lap thé hién
nhirng chii @& ma ngudi tiéu dung quan tim nhu hang hoa (“stock”), gia ca (“price”) (Hinh 9). Mt
khac, d6i v6i wordcloud tiéu cuc (Hinh 10), “steal” (dn cip), “problem” (van d&) c6 tan sudt xuét
hién twong ddi cao cho thay khach hang van con gip nhiéu khé khin, quan ngai vé van dé an ninh
va mot s6 van dé vé trai nghiém mua hang khac tai cac ctra hang ban 1¢ trén.
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Group 1 Group 2 Group 3

negative negative

26.66% 24.73% et neutral

39.47% 36.55%

neutral

negative
34.32%

35.36%

Hinh 11. Ty 1¢ binh luan theo quan diém & cac nhém cira hang
Ngudn: Nhom tac gia

Hinh 11 cho thdy nhém 1 gdm cac ctra hang tién phong trong cong nghé “Just walk out”
thu dugc ty 1€ phan hdi tich cuc cao nhét (39%) trong 03 nhom, cao hon 3% so vdi ty 1€ tich cuc
& nhom 2 (ndi bat véi thiét bi xe ddy thong minh) va 10% so véi nhom 3. Nhém 2 chi nhan duge
24.5% binh luan tiéu cuc, thép nhat trong 03 nhém. Nhom ctra hang 3 van con nhitng han ché vé
murc do tmg dung IoT nén ty 1€ hai long chua cao (29%).

5. Két luan va hamy quan tri
5.1. Két lugn

Nghién ctru nay da c6 nhitng dong gop dang ké: 1) Bo dit liéu gdm 77,043 binh luan dén
tir khach hang tiém nang va khach da mua hang tai cac cira hang c6 img dung IoT; 2) Nghién ctru
dong gop mot mo hinh may hoc két hop higu qua dé khai thac quan diém cta khach hang vé cac
ctra hang c6 tng dung IoT tur bg dir li€u thu thap va kha nang mé rong trng dung cho céac bo dir
liéu khac. M6 hinh hoc két hop nay da dem lai két qua t6t hon cac mé hinh co sé truyén théng
(KNN, Decision Tree, Random Forest, Hoi quy Logistic) vai do chinh xac 1a 89%; 3) Dua trén két
qua phan tich, ham ¥ vé viéc ap dung IoT trong cira hang ban 1¢ da duoc dé xuat cho cic nha quan
tri. DAy sé& 1a kénh tham khao gitip cac nha quén trj ¢6 thém co s khai thac xu thé cong nghé IoT,
dong thoi dua ra cac giai phap ung dung phu hop trong viée gia ting trai nghiém khach hang va
dam bao hiéu qua vé kinh doanh trong nganh ban 1é tai Viét Nam.

5.2. Ham y qudan tri

Tir céc phén tich trinh bay tai muc 4.4, nghién ctru tong két mot sé ham y cho nha quan tri
nhu sau:

Két qua nghién ctru cho thay, khach hang cam thay hai 1ong v6i nhing trai nghiém mua
saim m&i mé ma IoT mang lai. Viéc tng dung IoT trong cac cira hang ban 1¢ theo cac murc do khac
nhau cling mang lai nhiing trai nghi¢ém khéach hang khac nhau. Nhom ctra hang 1 va 2 véi mitrc do
mg dung cao, da cai thién trai nghiém khach hang hiéu qua véi ty 1 quan diém tich cyc va trung
tinh cao hon, ttr d6 dem lai co hgi thu hut khach hang 16n hon. Trong khi d6, Walmart (nhoém ctra
hang 3) v6i mirc d6 tmg dung IoT han ché van chua mang dén trai nghiém tét cho khach hang khi
quan diém tiéu cuc chiém ty 1€ cao. Co thé két luan réng viéc ng dung IoT & mirc d§ toan dién sé&
dem dén trai nghiém tot hon. Tuy nhién, 1a mot trong nhém nhimg qudc gia dang phat trién, viéc
tmg dung IoT ¢ Viét Nam s& gdp cac tré ngai cua riéng nhoém qudc gia ndy nhu tai chinh va co sé
ha ting (Miazi, Erasmus, Razzaque, Zennaro, & Bagula, 2016). Vi vay, nghién ctru nay dé xut
cac doanh nghiép Viét Nam bat dau thir nghiém tich hop tir cac ctra hang nho, cira hang tién loi
gitip tiét kiém chi phi, bén canh d6 xem xét mtrc d6 phut hop va phan tng ciia khach hang. Déi véi
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cac clra hang 16n, doanh nghiép c6 thé ing dung thir nghiém céc thiét bi IoT nhu xe day thong
minh hay ké thong minh trude khi trién khai rong rai.

Phan tich tai muc 4.4 cho théy cac ¥ kién trung 1ap vé gia ca, hang hoéa ciing 1a ngudn
thong tin tuy khong thé hién quan diém rd rét nhung cic doanh nghiép can xem xét, phan tich
va phat trién theo huong tich cuc. Cu thé 1a cac doanh nghiép nén tap trung duy tri va tdi uvu hoa
chat luong san phdm bang cong nghé IoT nhu gidm sat nhiét do cung vdi cac thiét bi cam bién
dé bao quan chit luong va quan 1y hang hoa tét hon. Tir d6, gop phan dua ra chién luoc dinh vi
muc gia phu hop.

Cubi cung, cac ¥ kién tiéu cuc bay t6 moi quan ngai vé van dé an ninh va bao mat théng
tin tai cra hang. Do vay, viéc dam bao an toan va bao mat thong tin cho khach hang trong qua
trinh trai nghiém mua sdm tai ctra hang béan 1¢ c6 ing dung cong nghé IoT 13 yéu t6 quan trong ma
nha quan trj can cai thién dé tao su hai 1ong va tin tuéng cho khach hang.

5.3. Han ché va hwéng nghién ciru tiép theo

Nghién ctru nay méi chi tap trung & viéc phan loai quan diém cua khach hang. Trong cac
nghién ctru tiép theo, phuong phap phan tich quan diém dua trén khia canh c6 thé dugc Gmg dung
trén tap dir liu tuong tu dé khai pha thém cac nhan t6 anh huodng dén sy thanh cong cua viéc
mg dung IoT trong trdi nghiém mua sam tai cira hang ban 1&. Tir d6, cic ham y v&i ¥ nghia va
tinh ng dung cao hon vé mat quan tri s€ dugc thdo luan cho cac doanh nghiép ban 1¢ Viét Nam
trong tuong lai.

Tai liéu tham khao
Al-Azani, S., & EI-Alfy, E.-S. M. (2017). Using word embedding and ensemble learning for highly

imbalanced data sentiment analysis in short arabic text. Procedia Computer Science,
109(2017), 359-366. d0i:10.1016/j.procs.2017.05.365

Ali, Z. H., Ali, H. A., & Badawy, M. M. (2015). Internet of Things (loT): Definitions, challenges, and
recent research directions. International Journal of Computer Applications, 128(1), 37-47.

Ashton, K. (2009). That ‘internet of things’ thing. RFID Journal, 22(7), 97-114.

Athar, A., Ali, S., Sheeraz, M. M., Bhattachariee, S., & Kim, H.-C. (2021). Sentimental analysis
of movie reviews using soft voting ensemble-based machine learning. Paper presented at the
2021 Eighth International Conference on Social Network Analysis, Management and
Security (SNAMS), Gandia, Spain.

Bach, S. T., & Dang, H. T. (2019). Internet két ndi van vat & Viét Nam: Thuc trang va giai phap
phat trién [Internet of Things in Vietnam: Current status and development solutions]. Tap
chi Khoa hoc-Cong nghé, 22(1/12A), 22-24.

Balaji, M. S., & Roy, S. K. (2017). Value co-creation with Internet of things technology in the retail
industry. Journal of Marketing Management, 33(1/2), 7-31. doi:10.1080/0267257X.2016.1217914

Bok, B. t. (2016). Innovating the retail industry: An 10T approach. Truy cap ngay 10/10/2022 tai
http://essay.utwente.nl/69982/

BusinessWire. (2022). Global IoT in retail market report to 2031. Truy cap ngay 10/10/2022 tai
https://www.businesswire.com/news/home/20221111005333/en/Global-l10T-in-Retail-
Market-Report-to-2031---Featuring-Huawei-Technologies-SAP-Google-and-NEC-
Among-Others---ResearchAndMarkets.com



16 Ho Thi Minh Nguyén va cong su. HCMCOUJS-Kinh t€'va Quan tri Kinh doanh, 19(6), 3-17

Camacho-Collados, J., & Pilehvar, M. T. (2018). On the role of text preprocessing in neural
network architectures: An evaluation study on text categorization and sentiment analysis.
Paper presented at the Conference on Empirical Methods in Natural Language Processing
(EMNLP 2018), Brussels, Belgium.

Carbone, L. P. (1998). Total customer experience drives value. Management Review, 87(7), 62-63.

Hutto, C., & Gilbert, E. (2014). VADER: A parsimonious rule-based model for sentiment analysis
of social media text. Proceedings of the International AAAI Conference on Web and Social
Media, 8(1), 216-225. doi:10.1609/icwsm.v8i1.14550

Kumar, K. S., Desai, J., & Majumdar, J. (2016). Opinion mining and sentiment analysis on online
customer review. Paper presented at the 2016 IEEE International Conference on
Computational Intelligence and Computing Research (ICCIC), United States.

Liu, B. (2012). Sentiment analysis and opinion mining. Synthesis Lectures on Human Language
Technologies, 5(1), 1-67. doi:10.2200/s00416ed1v01y201204hlt016

Meyer, C., & Schwager, A. (2007). Understanding customer experience. Harvard Business
Review, 85(2), 116-157.

Miazi, M. N. S., Erasmus, Z., Razzaque, M. A., Zennaro, M., & Bagula, A. (2016). Enabling the
Internet of Things in developing countries: Opportunities and challenges. Paper presented
at the 2016 5th International Conference on Informatics, Electronics and Vision (ICIEV),
Dhaka, Bangladesh.

Mitra, A. (2020). Sentiment analysis using machine learning approaches (Lexicon based on movie
review dataset). Journal of Ubiquitous Computing and Communication Technologies, 2(3),
145-152. doi:10.36548/jucct.2020.3.004

Nikoli¢, N., Grljevi¢, O., & Kovacevi¢, A. (2020). Aspect-based sentiment analysis of reviews in
the domain of higher education. The Electronic Library, 38(1), 44-64. doi:10.1108/EL-06-
2019-0140

Obaidat, I., Mohawesh, R., Al-Ayyoub, M., Smadi, M. A., & Jararweh, Y. (2015). Enhancing the
determination of aspect categories and their polarities in Arabic reviews using lexicon-
based approaches. Paper presented at the 2015 IEEE Jordan Conference on Applied
Electrical Engineering and Computing Technologies (AEECT), United States.

Ozcift, A. (2020). Medical sentiment analysis based on soft voting ensemble algorithm. Yonetim
Biligim Sistemleri Dergisi, 6(1), 42-50.

Pantano, E. (2014). Innovation drivers in retail industry. International Journal of Information
Management, 34(3), 344-350. doi:10.1016/j.ijinfomgt.2014.03.002

Pantano, E., & Timmermans, H. (2014). What is smart for retailing? Procedia Environmental
Sciences, 22(2014), 101-107. doi:10.1016/j.proenv.2014.11.010

Patil, K. (2016). Retail adoption of Internet of Things: Applying TAM model. Paper presented at
the 2016 International Conference on Computing, Analytics and Security Trends (CAST),
Pune, India.

Prabowo, R., & Thelwall, M. (2009). Sentiment analysis: A combined approach. Journal of
Informetrics, 3(2), 143-157. doi:10.1016/j.j0i.2009.01.003

Reddy, G. T., Bhattacharya, S., Ramakrishnan, S. S., Chowdhary, C. L., Hakak, S., Kaluri, R., &
Reddy, M. P. K. (2020). An ensemble based machine learning model for diabetic retinopathy



Hd Thi Minh Nguyén va cong su. HCMCOUJS-Kinh t€ va Qudn trj Kinh doanh, 19(6), 3-17 17

classification. Paper presented at the 2020 International Conference on Emerging Trends in
Information Technology and Engineering (ic-ETITE), Vellore, India.

Reddy, T. (2015). 13 retail companies using data to revolutionize online & offline shopping
experiences. Truy cap ngay 10/10/2022 tai https://www.smartdatacollective.com/retail-
companies-using-data-revolutionize-shopping-experiences/

UKEssays. (November, 2018). The Internet of Things: Revolutionizing the retail industry. Truy
cap ngay 10/10/2022 tai https://www.ukessays.com/essays/computer-science/the-internet-
of-things-revolutionizing-the-retail-industry.php?vref=1

Wu, X., Kumar, V., Quinlan, J. R., Ghosh, J., Yang, Q., Motoda, H., ... Steinberg, D. (2008). Top
10 algorithms in data mining. Knowledge and Information Systems, 14(1), 1-37.
doi:10.1007/s10115-007-0114-2

Xia, R., Zong, C., & Li, S. (2011). Ensemble of feature sets and classification algorithms for
sentiment classification. Information Sciences, 181(6), 1138-1152. doi:10.1016/j.ins.2010.11.023

Zhou, Z.-H. (2021). Ensemble learning. In Z.-H. Zhou (Ed.), Machine learning (pp. 181-210).
Singapore: Springer.

[©ONoIey

©The Authors 2024. This is an open access publication under CC BY NC licence.





