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P an tich cam xuc (Sentiment analysis - SA) da tro thanh mgt linh vwe nghién ciu quan
trong trong xur ly ngon ngit tw nhién (Natural language processing - NLP) va tri tu¢
nhan tao (Artificial intelligence - AI). Trudc sy gia tang nhanh chéng ciia ndi dung do nguoi
dung tgo ra trén mang xa hoi va cac nén tang thyong mai di¢n tu, viéc ap dung cac phwong
phadp phan loai cam xuc hiéu qua sé giup trich xudt nhitng thong tin hitu ich cho doanh nghi¢p
va nha hoach dinh chinh sach Nghien ciru ndy kham pha phwong phap phan tich cam xuc, tap
frung vao cdac cach tiép can dwa trén tir dién, hoc mdy truyén thong, hoc sau va mo hinh ket
hop, ung dung trong linh vuc thwo’ng mai dlen t tgi Viet Nam. Dir liéu dau vdo dé phan tich
la cac p% an hoi cia khdch hang trén website mua sam cua Thegioididong va CellphpneS. Bang
chirng thiee nghiém ndy cho thay vai tro quan trong cua tién xit Iy dit lieu, trich xudt ddc trung
va lya chon mo hinh trong vi_éc ndng cao do chinh xac cua phan loai cdm xLZc. Bén c,anh do,
nghién, ciru ciing da chi ra mot so thach thicc lién quan dén phan tich cam xyc trong tieng Viet,
bao gom tinh phirc tap cua ngon ngi, sw khan hiém dir licu va han ché vé tinh toan. Nhitng
phat hi¢n tir nghién ciry nay duoc ky vong sé mang lai nhiing goi Y gid tri cho doanh nghi¢p
trong viéc cdi thién chién lupc marketing, phdt trién san pham va toi wu héa trai nghiém khéch
hang trong thi trirong so day canh tranh.

T khoa: Hoc may, phan tich cam xuc, sw hai long cua khach hang, thwong mai dién tu,
trai nghiém nguoi dung.

JEL Classifications: LS6.
DOI: 10.54404/JTS.2025.208V.07

1. Gioi thiéu dugc cung cap boi nhiéu nha ban 1é khac

Thuong mai dién ty (TMDT) da, nhanh
chong trg thanh mot phan c6t 161 cua nén kinh
t€ toan cdu, dinh hinh lai cach thirc twong tac
gitra doanh nghiép va khach hang (Kenney, &
Zysman, 2016). Su tién lgi cia viéc mua sam
ngay tai nha, giao dién than thién véi nguoi
dung, cling nhu sy da dang cua san pham

nhau va cdc bi¢n phap bao ddm an toan trong
giao dich tryc tuyén da tao di¢u kién thuan o1
cho nguoi ti€u dung chuyén tr mua sam
tru én thong sang mua hang truc tuyén
Alamdari va cong su, 2020).
Trong thoi gian qua, nganh TMDT taj Viét
Nam da c6 budc phat trién vuot bac, tiép tuc
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duy tri toc d¢ tang truong an tuong ¢ mirc 18-
25% moi nam, thudc Top 10 quoc gia c6 toc
do ting truéng TMDT hang dau thé gidi.
Nam 2024, quy mo thi truong dat trén 25 ty
USD, tang 20% so v6i nam 2023, chiém
khoang 9% tong muc ban 1¢ hang hoa va
doanh thu dich vu tiéu dung ca nudc (Bo
Cong Thuong, 2025). Cling trong 6 thang dau
nam 2024, TMDT Viét Nam chung kién su
thong tri cua cac thuong hiéu 16m thudc nganh
hang di¢n tur thong minh nhu dién thoai - ma
tinh bang. Trong top 10 thuong hiéu c6 doan
sO TMDT cao nhat, ¢6 té1 4 thuong hiéu
thudc nganh nay, bao gdm nhitng cai tén quen
thuéc nhu Apple, Samsung, Xiaomi (Nhi
Anh, 2024). .

Hién nay, cac nén tang thuong mai dién tir
tai Viét Nam cho phép nguoi tieu dung chia
s¢ nhan xét va y kién veé san pham cling nhu
dich vu li€én quan sau khi mua hang. Trong
mot thi truong day canh tranh, cac y kién tur
nguoi tiéu dung anh huong tryc tigp dén su
thanh cong cua cd san pham lan doanh
El%hiép, do dq viéc phan tich phan hoi cua

ach hang vé cac khia canh khac nhau cua
san pham la v6 cung can thiét d¢ hi€u rd nhu
cay khach hang, nang cao chat lugng san
pham va duy tri vi thé canh tranh trén thi
truong (Saheb va cong su, 2021). Qua do,
doanh nghiép co thé tdn dung nhiing thong tin
nay dé nam bgt tdm ly khach hang va xay
dung cac chién lugc phu hop (Geetha &
Renuka, 2021). Qua trinh nay c6 thé dugc
thuc hién vo1 phuong phap phan tich cam
xuc. Phan tich cam xuc la qua trinh ty dong
xac dinh, trich xuat va danh gia thai d¢ hoac

uan diém cua nguoi dung tir dit li¢u van ban

Pang & Lee, 2018). Trong nghién ctu nay,
nhém nghién ctru thuc hién phan tich cam xtc
trén tap dir li¢u 2528 phan hoi cua khach hang
sau kh1 mua san pham dién tr thong minh nhu
dién thoai, may tinh trén cic trang web
Cellphones.com.vn va Thegioididong.com, tjr
d6 cung cap insight vé khach hang va dé xuat
chién lugc cai thién san pham/dich vu.

O cac ndi dung tiép theo, bai nghién ¢iru sé
trinh bay co s¢ ly thuyét va mo hinh pho bién
trong phan tich cam xuc, dac biét phuong
phap dya trén hoc mdy va hoc siu. Phan
phuong phap nghién ctru s€ mod ta quy trinh
xdy dung phan tich cam xtc bao gom cac
budc co ban nhu tién xu ly van ban, lya chon

k¥ thuat tinh toan va ky thuat danh gia. Két
qua thyc nghiém s€ duoc phan tich d¢ lam rd
hon hi¢u qua cua mo hinh &p dung, dong thoi
so sanh v&1 cac nghién ctru trude do, thu duogc
s€ duogc thao luan nham lam rd nhitng phag
hién chinh. Cudi cung, nghién ctru s€ rit ra ké
luan va dé xuat ung dung vao thyc tién, dac
biét trong moi truong thuong mai dién tir cua
Viét Nam. .

2. Co sé ly thuyét va cac nghién ciru cé
lién quan

2.1. Kham phd va phén tich cam xiic theo
xuw ly ngon ngir ty nhién

Xt ly ngdn ngir tu nhién 1a mot linh vuc
thudc tri tu¢ nhan tao, két hop nén tang ngén
n]%fl hoc va cong ngh¢ tinh todn ngon ngir
nham muc dich hi€u va tao ra ngén ngilr cua
con nguoi (Kochmar, 2022). Mot trong
nhiing nhiém vu cta xur Iy ngén nglt tu nhién
la xtr Iy cac y kién, cam xuc va tinh chu quan
trong van ban, dugc goi la phan tich cam xtc
(Pang & Lee, 2018). Noi1 cach khac, phén tich
cam xuc la qua trinh tg dong xéac dinh, trich
xuat va danh gia thai d§ hay quan diém cua
nguoi dung dua trén dir liéu van ban (Pang &
Lee, 2018). Cac phuong phap phan tich cam
xuc nham suy dién y nghia cua cac y kién
dugc thé hién trong van ban, voi y nghia do
c6 thé dugc do luong theo thang di€ém cuong
d6 nhu tich cuc, trung tinh, ti€u cuc hodc theo
cac muc tur 1 dén 5. .

Phan tich cam xac dugc phan thanh bon
phuong phép chinh, bao gdm cac phuong phap
dua trén tor vung (lexicon-based methods), cac
phuong phap dya trén hoc may truyén thong
(traditional machine learning-based methods),
cac phuong phap dua trén hoc sau (deep learn-
ing based methods) va cac phuong pﬁép két
hop (hybrid methods) (Alamdari va cong su,
2020). Trong d6, cac phuong phap dua trén tir
dién xac dinh diém s0 cam xuc cuia van ban
qua cdc tir dién cam xuc voi thong tin cuc tinh
va cuong do. Phuong phép nay doi hdi it tai
nguyén hon so vdi cac phuong phép hoc may
va phu hop khi khong co dir Eéu chu thich
(Sun va cong su, 2017).

2.2. Phdn tich cam xuc theo ngon ngir
hoc may . a2

Trong ky nguyén chuyén doi so, lugng
thong tin ma nguodi dung tao ra thong qua
mang xa hdi, san thuong mai di¢n tir va cac
kénh giao tiép truc tuyén khic dang ngay
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cang tan% Viéc nam bat va phan tich noi dung
an say nhing tuong tac nay trd nén thiét yéu
dé hiéu rd tam ly, xu hudng va cam xuic cua
nguoi tiéu dung. Phan tich cam xug¢ chinh 1a
qua trinh ty dong xac dinh, trich xuat va danh
gié thai do hodac quan diém cua nguoi dung tir
dit liéu van ban (Pang & Lee, 2018). Trong
linh vuc khoa hoc dir %1eu va tri tu¢ nhan tao,
phuong phap dua trén ngdn ngir hoc may
(machine learning-based) di khang dinh vai
tro ndi bat khi ¢6 thé “hoc” tir dir liéu quy mo
16n, tu dong cdp nhat va dua ra dy doan déng
tin cay vé xu hudng cam xtc (Liu, 2012).

Phan tjch cam xtuc tap trung vao viéc phan
loai y kién nguoi dung thanh cac nhan cam
xtc chinh, thuong 1a tich cuc, tiéu cuc va
trung tinh. Tuy nhién, tuy thugc vao boi canh,
s0 lugng va cap do chi tiét cuia nhan c6 thé mo
rong hodc thu hep. Loi ich cot 161 cua viéce
phan tich cam xuc nam & cho thong tin “tho”
tor binh luén, danh gia san pham, hay chia sé
trén mang xa hdoi dugc chuyén hoa thanh tri
thire dinh lugng. Dua trén nhiing thong tin
nay, doanh nghi€p co thé cai thién chinh sach
san pham, dicu chinh chién lugc marketing,
hodc kip thoi nhan dién xu huong bat loi
(Feldman, 2013). Trong mot thi truong canh
tranh nhu nganh ban 1& va dic biét 1a linh vuc
dién tur, phan hoi cia nguoi dung c6 thé anh
hudng truc tiép té1 doanh sO, uy tin va long
tmré,% thanh ctua khéach hang.

g6c do nghién ctru, phan tich cam xtc
cung dong vai tro quan trong trong viéc phat
trién cdc mo hinh dy doan hanh vi va do Judng
murc do hai long. Pay con 1a nén tan e trién
khai nhiéu img dung hién dai khac, chang han
nhu hé thong khuyén nghi (recommendation
system) va c%atbot ho trg khach hang. Voi su
Ehét trién nhanh ctua ¢cong ngh¢, cac hé¢ thong
oc mgy khong chi ho tro ngdn ngir pho bién
nhu tiéng Anh, ma con dan duoc mé rgng
sang nhimg ngdén ngtr khac, bao gom tiéng
Vié¢t (Cambria va cong su, 2013)

Quy trinh phén tich cam xuc co thé duoc
khai quat qua cac_budc chinh sau: (1) Thu
thap dir liéu, (2) Tién xu 1y, (3) Trich xuat dac
trung, (4) Xay dyng mo hinh va (5) DPanh gid
hiéu nang (Feldman, 2013).

. (1) Thu thap dir liéu: Dt li€u thuong dugc
lay tir cac danh gié (reviews), binh luan (com-
ments), hodc bai dang (posts) trén mang xa hoi
va dien dan. Riéng trong linh vuc san pham

dién tir tai Viét Nam, nguon dir 1i€u c6 the dén
tor cac san thuong mai dién tr (Tiki, Shopee,
Lazada) hodc cac cong dong trén Facebook.
Viéc chon loc da dang kénh thong tin giap
néng cao kha nang tong quat ciia mo hinh.

(2) Tién xyr ly dir li€y: Bugc nay nham loai
b6 cac yéu to khong can thiét nhur ky tu dac
biét, duong dan (URL), th¢ HTML, dong thoi
khac phuc 16i chinh ta. Poi voi tleng Viét,
viéc tach tir (tokenization), chuan hda van
ban, loai bd tir ngung (stopwords) va gan
nhan tr loai (POS tagging) thuong duoc ap
dung (Lg&, 2016). Qua trinh tién xu ly dong
val tr0 quan trong trong vi¢c gidm nhi€y,
dong thoi nang cao do chinh xac khi huan
luyén md hinh.,

(3) Trich xuat dac trung: Sau khi dix liéu da
duoc lam sach, van ban can dugc bicu dién
dudi dang sd dé may tinh xir ly. Mot s6 ky
thuat pho bién bao gom Bag-of-Words, TF-
IDF, n-grams (Pang & Lee, 2018). Nhing
ndm gan day, cdic m6 hinh nhung tr (word
embeddings) nhu Word2Vec, GloVe va mo
hinh ngdn nglr tién tién hon (Transformers)
duogc va chuong nho kha nang nam bat ngir
nghia theo ngit canh.

(4) Xay dung md hinh: O giai doan nay, mo
hinh hoc ‘may dugc huan luyén dua trén dic
trung da trich xuat. Nhitng mg hinh kinh dién
nhu Naive Bayes, SVM, hoi quy logistic
(logistic regression) thuong phu hop vé1 quy
mo dir liéu khong qua 16n (Liu, 2012). Trong
bdi canh phat trien manh mé cua tri tu¢ nhan
tao, cic md hinh mang hoc sau (deep learning)
nhu mang no-ron tich chap (Convolutional
Ngaural Network — CNN), mang no-ron hoi
tiép c6 bo nhd dai-ngan han (Long Short-
Term Memory — LSTM), don vi hoi tlep co
cong (Gated Recurrent Unit — GRU) va kién
tric Transformer (vi du: BERT — Bidirectional
Encoder Representations from Transformers;
GPT — Generative Pre-trained Transformer)
da chimg t6 uu thé vuot troi trong viée trich
xuat cac dac trung an, tuor do6 cai thign dang ké
chat lugng han tich cam xtc.

(5) Panh gia hiéu ning: Cac chi s6 do
chinh xac (accuracy), dd nhay (recall), do dic
hiéu (precision) va diém F1 (Fl-score)
thuong dugce st dung dé do luong hi€u qua.
Tuy theo muyc ti€u (chang han can bang gitra
phan loai tich cuc/ti€u cuc), nha nghién ctru
s€ chon chi s0 phu hgp. Mot mo hinh ly tudng
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can duy tri két qua tot va on dinh trén nhiéu
tap dir liéu khac nhau, dong thoi tranh hién
tuong overfitting (Feldman, 2013).

Phan tich cam xac dya trén ngén ngiy hoc
may mang lai nhi€u gid tri ca vé ly thuyét lan
ung dung thuc tién. (% tam vi mo, nd ho trg ca¢
nha hoach dinh chinh sach danh gia du luén vé
mot su kién, du an hay chinh sach moi. Trong
moi tryong doanh nghi€p, dac biét la mang
san pham di¢n tur, phan tich cam xuc gitp theo
doi daph tieng thuong hi¢u, phat hién som
Ehén hoi tiéu cuc va tu d6 co bién phap xur ly

ip thoi. Amazon, BestBuy, hay cic hang ban
1€ 16n da img dung rong rai phan tich cam xqc
dé thiét ké chuong trinh lghuy,én mai, diéu
chinh chinh sach bao hanh va t61 vu hoa trai
nghiém khéch hang (Liu, 2012).

Riéng tai Viét Nam, hé sinh théi thuon
mai dién tir dang phat trién manh, luong bin
luan va danh gia san pham trén cac san noi
dia khong ngung tang. Tuy vay, dit li¢u tieng
Viét thuong ton tai nhi€u thach thic ve chinh
ta, cach dung dau, tiéng long va rao can ky
thuat trong vié¢ tach tu. Cac no lyc nghién
ctru nhu cua (HO va cdng su, 2023) hay (N. D.
Nguyeén & Luu, 2020) da cho thay tiém nang
l6n ctia mo6 hinh hoc may khi duoc ap dung
phu hop vé1 dac thu ngdn ngir ban dia. Nhicu
doanh nghiép ndi dia cling dang dan quan tam
dén viéc tan dung cong nghé nay dé thau hicu
khach hang, song qua trinh trién khai con gép
can tr¢ do thiéu nhan lyc chuyén mon, chi phi
gan nhan dit li¢u va chi phi ha tang tinh toan.

Trong boi canh thi truong dien tor canh
tranh gay gat, phan tich cam xtic theo ngon
nglr hoc may la lya chon 101 wu dé giai quyeét
bai toan “lang nghe” tiéng ndéi cua khach
hang. Th nhat, quy mo6 dir liéu 16n, toc do
cap nhat nhanh doi hoi mdt hé thong tu dong
hoa, linh hoat va kha nang thich nghi tot -
di€u ma cadc mo hinh hoc may c6 thé dap ung.
Thr hai, két qua phan tich cam xiic c6 thé tich
hop vao nhicéu khau: tir 1én chién lugc mar-
keting, quang cdo, dén cai thién chat luong
san pham va dich vu sau ban. Thu ba, cach
tiép ¢an dua trén thuat toan giap gigm thiéu
sai sO chu quan, dong thoi kha nang tong hop,
du bao xu hudng tré nén chinh xac hon so voi
phuong phéap truyén thong (Cambria va cong
su, 2013). L

Nhu vay, c6 thé khang dinh phan tich cam
xuc theo ngdn ngir hoc may la phuong phap

phu hop cho nghién ctru vé hanh vi mua sam
san pham dién tr tai Viét Nam. Khong chi ho
trg viéc trich xuat thong tin c6 gia tri tor dir
li¢u 16n, phuong phap nay ¢on tao co s& cho
nhitng phan tich sau hon vé tam ly, dong cq
va_xu hudng ti€u dung cua nguoi Viét. Be
trién khai hi¢u qua, nghién ctru can chu trong
dén vi¢e xay dung bo dir li€u chat luong, quy
trinh tién xur 1y tiéng Viét hi¢u qua, va lya
chon md hinh hoc may/hoc sau phu hgp voi
boi canh thuc tien. Qua do, cac doanh nghiép
va nha quan ly c¢6 thé nhan dugc thong tin kip
thoi, gitp cai thién hoat dong kinh doanh, gia
tang loi thé canh tranh va thuc day su hai long
cua khach hang trén thi truong dién tor dang
khong ngirng mo rong.

2.3. Cac nghién cvwru co lién quan .

Phan tich cam xuc da va dang la chu dé
nhéan dugc nhicu su chi y trong linh vuc khoa
hoc dir liéy, dac biét khi khoi [uong thong tin
trén cac nén tang tryc tuyén tang nhanh. B¢
hiéu rd hon qua trinh nﬁhién ctru tropg boi
canh Vi¢t Nam va trén pham vi toan cau, noi
dung nay s€ tong quan mat so, cong trinh ticu
bi¢u, qua do chi ra nhiing diém manh, diém
yéu va dinh hinh khoang trong nghién ctru
lién quan dén van dé phan tich cdm xuc cua
khéch hang trong mua sam san pham dién ttr.

2.3.1. Cac nghién ciru trong nuoc

Tai Viét Nam, da c6 mot s6 nghién clru
lién quan. Céc nghién ctru trong nudc vé phan
tich cam xtc dua trén tiéng Viét chu yeu di
theo hai hudng chinh. Thir nhat 1a mg dung
cac md hinh hoc may hodc, hoc sau (nhu
CNN, LSTM, Transformer) két hop vdi khau
tien xu ly tiéng Viét bai ban (tich tu, nhan
dién chinh t4, gan nhan tu loai, v.v.) nham
nang cao do chinh xac. Thu hai 13 m¢é rong
nglr canh va pham vi dap dung (chang han du
lich, thwong mai dién tu, dién dan 6 t6, mang
xa hoi), qua do giai quyet tot hon nhiing ¢ac
trung ngon nglr Viét (dau, chinh ta, tiéng
long). Trude hét, Kieu & Pham (2010) da tién
phong xay dung mot mo hinh dya trén quy tac
(rule-based) phan tich cam xtuc cho tiéng Viét,
trong do quy, trinh tach tir va nhin dién tir cam
xuc dugc trien khai thu cong, két hop bo sung
bd luat gan nhan tich cuc/tiéu cuc. Nghién
clru nay chung minh vjéc tién xtr ly tiéng Viét
ding nglr canh co6 thé cai thi¢n dang ké do
chinh x3c trén tap dir li€u thi diém. Tuong tu,
trong boi canh chu trong hon dén hoc sau,
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én & Luu (2020) dé xuat quy trinh nang
cao iéu nang cua CNN va LSTM thong qua
viéc chuan hoa dir liéu tiéng Viét dua trén
ontology. Két qua thuc nghiém vai binh luan
0 t0 (COV) cho thay dung dit li¢u da qua tién
xtr 1y dac thu giup mo hinh CNN+LSTM dat
hiéu suat tro1 hon so véi dir liéu tho.

Trai lai, Phan va cong su, 2021 khong tap
trung vao mgt mo hinh cu thé ma dua ra khao
sat tong quan v€ quy trinh phén tich cam xic,
bag gom céac khéu thu thép, tién xur 1y, trich
xuat ddc trung, cung cac 6m phuong phap:
dua trép tor vung (lexicon-based), hoc mady,
hodc két hop gitra hai phuong phap (hybrid.
Bén canh do, tac gia phan tich nhting kho khan
nhu nhicu dir liéu, tien % long va dé xuat huéng
phit trién cho ¢éc hé thong phan tich cam xtic
da ngir, da mién. Trong bd1 canh nghién ctru
sau hon linh vuce du lich, HO va cong su (2023)
tap trung khai thac dir heu binh luan khéach san
bang cach ap dung md hinh CNN+LSTM trén
dir [idu da lam sach. Nghién ctru nay khang
dinh viéc tién xtr 1y (loai bo ky tu dac biét,
chuan héa chinh ta) 13 nhan to then chdt &8
nang cao do chinh xac, dong thoi ho trg doanh
nghiép giam sat phan hoi theo thoi gian thyc.
Dang cht y, Leé & Huh (2021) da noj tiép xu
hudong mo rénl% pham vi ing dung bang cach
x@y dung h¢ thong Business Intelligence cho
thuong mai dién tir, trong do6 van dung LSTM,
CBOW va BERT aé phan tich danh gia san
pham dién tr tiéng Viét. Ho cling danh gia
nhiing thach thirc xoay quanh viéc to61 uu hoa
mo hinh hoc sau trén nén dir liéu 16n tir nhiéu
san_thuong mai. Hay Nguyén v cOng su
(2023) da su dung md hinh BERT d€ phan tich
thai d6 nguoi dung qua cag binh luén trén nén
tang thwong mai dién tir, dong thoi so sanh véi
PhoBERT, KNN va LSTM mo rong gham vi
Umg dung cua phan tich cam xtc trong boi canh
kinh doanh hién dai. Qua do, cac nghi¢n cuu
trén da gop phan xac dinh uu, nhuogc diém cta
timg phuong phép, tao nén téng vimg chac cho
cac nghién curu tiep theo trong linh vuc nay.

2.3.2. Cac nghién citu quoc té

Trén pham vi toan céu, linh yuc phén tich
cam xuc da co b§ day phat tri€n, voi nhing
moc quan trong vé phuong phap va ung dung
thuc tién.

Pau tién, c6 thé ké dén nghién ctu cua
(Pang & Lee 2018), mdt trong nhiing cong
trinh som dz;it nén tang ly thuyét vé opinion

mining va d¢ xuat cach ti€p can hoc may
(machine learning) cho viéc phan loai cam
xtc (nhu Naive Bayes, Maximum Entropy,
SVM). Tuy nhién, nghién ctry nay chu yéu xu
ly dir liéu ganh_gia phim tiéng Anh, do do
chua truc tiép dé cap dén cac ngon ngfr khac
v6i dac thu viet va nglr phap khac biét.

Ti€p theo, tong quan cua Liu, 2012 da khai
quat toan dién cac truong phai phan tich cam
xuc, bao gdom mo hinh dya trén tir vung (lex-
icon-based), quy tac (rule-based) va hoc may
(machine learning-based). Cong trinh nay
nhan manh tam quan trong cua xtr ly ngén
nglr ty nhién trong viéc rut trich dac trung van
ban, song chua di sau vao cdc mo hinh hoc
sau do thoi diém cong bo twong doi som.

Budc chuyén quan trong xuat hién khi cac
nghién ctru hoc sau tré nén phd bién. Cambria
va cong su (2013) goi y rang, ngoai viéc phan
loai cam xuc tich cuc/tiéu cuc, can xem xét
dén yeu t6 ngir canh, quan hé gilra cac chu dé
dé tang tinh chinh xac. Tyagl va cong su
(2020) trong nghién ctu trén dir liéu Twitter
ciing ap dung LSTM va word embedding,
ching minh hi€y quéa, vugt trdi cia ky thuat
nay trong vi¢c nam bat moi quan h¢ tu vung
- nglr ¢anh. Du vay, nhiing cong trinh nay van
chu yéu trén dir licu tieng Anh hoac cac ngdn
ngtt pho bién, chua gidi quyét dugc nhu cau
cua cacn 6n ngi it tai nguyén.

Gan mo6 hinh Transformer (nhu
BERT, GPT) nodi Ién nhu mdt hudng di maoi.
Tay va cong sy, 2023 tong hop nhleu két qua
ap dung Transformer cho bai toan han tich
cam xuc, trong d6 tinh nang ty hoc biéu dién
ngt nghia theo chiéu sdu (contextualized
embeddings) mang lai hi€u suat phan loai an
tuong. Nhuoc diém lon nhat 1a doi hoi lugng
dir li¢u huan luyén 16n, cung ha tang dién
toan manh. Trong khi do, Serrano-Guerrero
va cong su (2015) tap trung phan tich khia
canh dich vu quan ly khach hang (CRM) truc
tuyén, nhan manh viéc khai thac dir liéu tur
blog, dién dan dé ho trg cac doanh nghiép
theo ddi phan hodi nguoi tiéu dung.

Ngoai tiéng Anh, Rayi & Ravi (2015) tién
hanh nghién ctru véi tiéng A Réap, mot ngon
ngit phi Latin ¢ cdu triic phirc tap, nham so
sanh hai phuong phdp BiLSTM va SVM
trong phan tich khja canh (aspect-based senti-
ment anglysis). K€t qua cho thay hoc sau van
c6 uu the, nhung d¢ chinh xac phu thudc dang
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ké vao quy trinh tién xu 1y va khoi luong dir
liéu gan nhan. Nhitng bai hoc tir ngén ngir it
tai nguyén phu A Rap co thé tham khao ap
dung_cho boi canh tiéng Viét.

Vé xu hudng chunﬁ trén thé gidi, cac
nghién ctru v€ phén tich cam xtic d3 chuyén
dich tir mo hinh hoc méy truyén thong sang
hoc sau va hi¢n nay 1a mé hinh Transfgrmer.
Cac hudng nghién ctru bam sat thuc tién, tap
trung vao dir liéu mang xi hoi, thuong mai
dién tir, dich vu khach hang.

Tai Vlet Nam, du da c6 mot s6 nd luc khoi
dau, linh vuc nay van thiéu mot hé thong

(classification), hudéng dén viéc &p dung cho
linh vgc mua sam san pham dién tir.

3. Phwong phap thwe nghi¢m

3.1. M6 hinh nghién ciru tong quan

Trong nghién ctru nay, dir liy thd s& dugc
thu thap tur cac trang web ban do dién tu nhu
thegioididong, cellp%ones. Sau do, dir liéu tho
duoc tien xur ly, gan nhan va lay mau trudc
khi dua vao huan luyén hoc may. Bo dir li¢u
dugc chia thanh hai phan: tap dir li¢u huan
luyén (training data) va tap du li¢u kiém tra
(test data). MO td ngan gon v€é quy trinh
nghién ctru dugc the hién trong Hin%

Tién xir Iy dir liéu Vector héa viin bin
Thu thap dir liéu - Chuan hoa tir TD-IDF
=> | - Loai bo tir ngimg = | PhoBERT
- Loai bo cac ky tu khong can thiét
J
N R . Xay dung mo hinh phéan loai Phin chia dir liéu
Dau ra phan loai “ SVM ¢ | Tép dirligu huén luyén
cam xuc Tap dit liéu kiém thur

(Nguon: Tac gia)

Hinh 1: Quy trinh nghién cuu

nghién ctru quy mo lon va duge chuan hoa
cao, dac bigt cho ngir canh mua sam san pham
dlen tir. SO licu thuong thu thap roi rac, gap
kho khin trong tién xir 1y, dong thoi viée gan
nhgn dir liéu doi hoi nhicu nguon lyc. Nhugc
diém chung cua phan tich cam xuc tai thi
truorn%\/let Nam 1a han ché vé nguon dit liéu
géan nhan, doi hoi dau tu vé phan lyc va ha
tang tinh toan. Hon niia, yéu td ngon ngtr dac
thu (dau cdu, chir viét khong chyan, tiéng
l6ng) khién nhi€éu mé hinh quoc té gap kho
khan khi chuyén giao. |

Tur nhitng két qua tong quan trén, nhom
nghién ctru nhan thay hau het cac cong trinh
deu nhan maph tam quan trong cua du li¢u
gan nhéan chat luong va phuong phap hoc
may trong viéc phan %oal cam xuc. Tuy nhién,
cac nghién ctu trudc day tai Viet Nam
thuong c6 quy mo dir ligu chua that sy lon
hodc thiéu sy so sanh nhat quan giita cic mo
hinh khac nhau trén cung mdt bo dir li€u
chuan. Vi yay, bai viét nay ke thira nhiing tién
deé 1y thuyét va thuc nghi¢m tur cac cong trinh
da cong bo dé xay dung mot quy trinh phan
tich cam xtc theo hudng bai toan phan loai

Giai doan huan luyén: 1a giai doan mo6 hinh
hoc may phan loai cam xU¢ trong van ban sé&
hoc tap trén tap dir liéu huan luyén. M6 hinh
s€ hoc tir dir li€u c6 nhan (tich cuc va tiéu
cuc). Tung ndi dung danh gia cua ngyoi dung
s¢ dugc so0 hoa thanh 1 vector nhiéu chiéu
thong qua bo trich xyat dac trung. Thyat toan
may hoc¢ s€ hoc va toi uu cac tham so dé dat
dugc két qua tot trén tap, dir liéu nay. Nhan
cua dir liéy duge dung ¢ danh gia viéc mo
hinh hoc tot khong va dua vao d6 deé td1 wu.

~Giai doan danh gia: 1a giai doan tap dir liéy
kiém tra sé dugc dua vao mo hinh hoc may dé
danh gia 6 chinh xac cia chung. Cac danh
gia nay van dugc thuc hi¢n bude trich xuat
dac trung.

3.2. Xay dung b¢ dir li¢u

Trong nghién ctru nay, phuong phép thu
thap dir li¢u dugc lya chon 1a ky thuat web
crawling, cu thé 1a khai thac dir li¢u tir cac
trang thuong mai dién tir thong qua viéc phan
tich cau triic ngon nglr danh dau si€u van ban
(Hypertext Markup Language - HTML) cua
trang web. Qua trinh nay dugc thuc hi¢n bang
ngon ngtr 1ap trinh Python véi sy ho tro cua

=

78  thuong mai

S6 208/2025



cag thu vién nhu Beautiful Soup va Selenium
nham ty dong hoa vi€e truy xuat va trich xuat
cac danh gia cua nguoi dung.

Phyrong phép web crawling mang lai nhlcu
wu, diém so v&i phuong phap khdo sat truyé
thong nhu bang hoi. Trudc hét, nd cho pKep
thu thap dir liéu quy md l6n trong thoi gian
ngan ma khong can phai tiép can truc tiep
tung ca nhan. Ngoai ra, dir li¢u thu thap duogc
tur cac trang web thuong cé tinh ty nhién va
thuyc t€ cao, phan anh ding trai nghiém va
cam nhan cla nguoi ti¢u dung trong moi
truong mua sam tryc tuyen. R

_Tuy nhién, phuong phap nay cing ton tai
mot sO han, ché. Dit liéu dugc thu thap khong
theo mot cau triic chuan héa nhu bang hoi, do
d6 c6 thé chira nhiéu thong tin nhiéu, thidu
hodc khong dong nhat. Bén canh do, viéc truy
cap va khai thac dir liéu tir c4c trang web cling
cO thé bi gidi han bdi chinh sach bao mat
hodc yéu cau xac¢ thuc, gay kho khan cho qua
trinh thu thap. Tong cong, bd dit licu thu duoc
gom 2528 danh gia cua nguoi dung, bao gom
cac thong tin nhu tén khach hang, so sao danh
gia va n¢1 dung nhan x¢ét, day la nguén dir liéu
dau vao quan trong phuc vu cho cac budc
phan tich tiép theo trong nghién ctru.

Sau khi tﬁu thap, dir licu duge tién hanh
gan nhan dya trén tleu ¢hi s6 sao danh gia cua
nguoi dung (mot chi s6 phan anh muc do hai
long véi san pham). Cu thé, cac danh gia co
s0 sao tu 3 trd 1én dugc xem la mang tinh tich
cuc va duqc gan nhan 1a 1, trong khi cac danh
gia ¢0 s6 sao dudi 3 duge xem la mang tinh
tiéu cyc va duge gan nhan 13 0.

Viéc phan lop nay cho phép chuyén bai
toan thanh mot nhiém vu phan loai nhi phan,
tao tién dé cho cac budc xtr 1y va phén tich
cam xuc sau nay. Két qua cua qua trinh gan
nhan cho thay trong tong s6 2528 déanh gia,
c6 1440 déanh gia tich cuc va 1088 danh gia
ti¢u cuc, cho tl%éy su phan bo dir li€u tuong
doi can doi, phu hop cho cac mo hinh hoc
may giam sat.

3.3. Tién xwr ly dir liéu

B0 di liéy say khi, thu thap cho thiy ton tai
nhiéu van dé vé chat lugng ngdn ng, bao
gom céc tur bi sai chinh ta, khong rd nghia
hoac chira nhjéu biéu tu’(_mg, ky tu dac biét.
Nhitng yéu t0 nay khong chi gdy nhiéu ma
con lam gidm hi¢u qua trong qua trinh trich
xuat ddc trung ngdn ngtr.

QUAN TRI KINH DOANH

Bén canh do, mdt s6 danh gi4 c6 ndi dung
khong dong nhat vdi s6 sao danh gid, vi du
nhu ndi dung phan nan nhung lai c6 so sao
danh gia cao hod¢ nguoc laj. Sy méu thuan
gitra van ban va s0 sao c6 thé anh hudng tieu
cuc dén hiéu suat cia cac mo hinh hoc may,
dac biét 1a trong cac bai toan phén loai cam
xtic dya trén vin ban.

Do d6, dé dam bao d6 chinh xac va do tin
cdy cua dir liéu dau vao, cac danh gia pay can
dugc tién xur Iy ky luong Qua trinh tién xu ly
bao gdm viéc ﬁ)al bo danh gia khong phu hop,
x6a cac ky tir khong can thiét, chuan %oa tr nglr
va thuc hién cac budc lam sach dir liéu khac
nham nang cao chat luong tap dir licu phuc vu
cho céc bude huan luyén mo hinh sau nay.

- Loc va xda cac danh gia khong c6 sy dong
nhét v0i s0 sao danh gid: Hién nay, | hlen tuong
danh gia d¢ nhén thuong, lay ma giam gia
ngdy cang nhiéu. Mot qua trinh lo¢ cac binh
luan mang noi dung trén da duoc tién hanh.

Vi dy; “Em_huy don nha a em bam nham”
“Minh bém nham, huy don ndy dum minh vé;”

- Chuan hoa tir: Muc dich cua viéc chuan
hoa tir 1a dua van ban khong dong nhat vé
cung mot dang. Cac binh luan trén cac truc
tuyén do nguoi dung binh ludn tiéng Vigt
thuong viet tat hodc sai chinh ta rat nhicu.

Vidu: “mn”: moi ngudi; “thick™: “thich”...

Thém vao do, nhirng con so, ngay thang
nam s& dugc dua vé ma thong bdo chung la:
number, date. |

- Xoa céc bi€u tuong icon, ky tu dac bict:
cac ki tu dac biét khong mang y nghia phan
loai, mdc khac s€ giy nhi¢u trong qué trinh
phan tich. Chuyén tat ca vé chir thuong.

- Loai bo tir ngirng (StopWords): Tur ngiing
13 nhiing tir trong ngon ngtr tw nhién xuat hién
rat nhi€u, tuy nhién no lai khong mang nhiéu
v nghia ma chu yéu dong vai tro trong ngir
phép. Mot bd tir dién chira 1942 tir ngung
duoc dua vao dé loc va xo6a khoi bd dir liu.

- Tach tur: Tach tor (Word Tokenization) 1a
mot bud¢ quan trong trong xu Iy ngdn ngir tw
nhién nham phén chia mot cau hoac doan van
ban thanh cac don vi nho hon goi la don vi
ngon n%lu: (token) (thu:ong 1a tir hodc cum tur
0 y nghia). Trong cac ngon ngir cd dau cach
gilrta cac tu nhu tiéng Anh, viéc tach tir kha
don gian. Tuy nhién, doi voi tiéng Viét viéc
tach tir tré nén phuc tap hon vi rat nhi€u tir c6
thé ket hop thanh cum tr ghép c6 y nghia.
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Thu vién Underthesea dugc su dung trong
nghién ctru nay, day la moét thu vién xu ly
ngdn ngir tu nhién pho bién cho tiéng Viét, dé
thuc hién tach tir. Thu yién Underthesea a
dung mo hinh hoc sau d€ phan tich ngir can
va tach tir chinh xac hon so v6i cic phuong
phap dua tren dau cach hogc tir dlen

Vi du: Hang dep g1a t6t nhan vién tu van
nhlet tinh”: [‘Hang’, “dep’, ‘gia’, ‘tot’, ‘nhan
vién’, ‘tu Van’, ‘nhjét tinh’]. .

Sau qua trinh tién xur ly, sO lugng dir li¢u
con 2313 danh gid (trong do: 1258 tich cuc
(dédn nhan 1) va 1055 ti€u cyc (déan nhan 0)).

3.4. Vector hoa vin ban

Trong cac bai toan xur ly ngén ngir ty
nhién, mot bude quan trong trudce khi dua dir
ligu vao mo hinh oc may la chuyen doi van
ban tir dang ky tu thanh dang 6, hay con goi
1a vector hda van ban. Viéc biéu dién van ban
dudi dang vector sO gitip mo hinh c6 thé hiéu
va xu 1y dugc cac dac trung ngdn ngilr, phuc
vu cho viéc phan tich cam xuc.

Trong ng ién cliru nay, hai phuong phép
vector lan lugt dugc sir dung 1a TF-IDF va
PhoBERT.

Viéc su dyng hai phuong phap nay trong
nghién ctru cho phép so sanh hicu qua gitra
phuong phap truyén thong va hién dai, dong
thoj khai thac dugc cac dac trung ngdn ngit &
nhiéu muc do khac nhau.

3.4.1. TF-IDF

Tan so tur - tan s6 nghich dao tai li¢u (Term
Frequency-Inverse Document Frequency -
TF-IDF), trong la mgt phuong phéap c6 dién,
tinh todn muc d§ quan trong cua tir trong tung
van ban so véi toan bd tap dir, liéu. Phuong
phap nay dua trén tan suat xuat hién cua tu
(Term Frequency - TF) va tan suat nghich dao
cua tai li¢u chua tur do (Inverse Document
Frequency, - IDF). Con]g thirc bao gdm:

- TF: SO lan tir xuat hién tronﬁ tai liéu, co

i

thé dugc chuan héa bang cach chia cho tong
SO tur.
- IDF: IDF(¢t) = 109(—)

voj la Ny tong so tai lidu, 1N 1 s6 tai li¢u chira tir.

Két qua 1a vector TF-IDF cho méi dénh
gia, voi moi chiéu twong tng véi mot tir trong
tu dién. Phuong phép nay don gian, de trién
khai va hi€u qua trong vieéc 1am noi bat cac, tir
c0 tinh phan bié¢t cao, tuy nhién n6 khong nam
bat dugc moéi quan hé nglir nghia hay ngir
canh gitra cac tu.

3.4.2. PhoBERT

PhoBERT la m6 hinh ngén ngtr hoc sau
cho tiéng Viét, dua trén kién traic RoOBERTa,
dugc phat trién boi VinAl Research (Nguyen
& Nguyen, 2020). PhoBERT c6 hai phién
ban: PhoBERT-base va PhoBERT-large, dugc
tién huan luyén trén tap dir liu lon tieng Viét,
bao gom Wikipedia va tin tuec.

Trong nghién ciru, PhoBERT duoc su
dung d¢ tao bicu dién nglr canh cho van ban.
Mo1 danh gia duge dua vao mo hinh va vector
biéu dién dugc lay tir cac don vi ngon ngir
(token), dai dién cho_toan bd cau. PhoBERT
c6 kha nang bi€u dién ngit canh rat tot, cho
phép ma hoa thong tin ngtr nghia cua tu dya
trén vi tri va moi quan hé voi cac tr xung
quanh trong cau. Nho d6, né khac phuc duge
cac han ché cua céac phu:ong _phap vector hba
truyen thong nhu TF-IDF, dac biét trong céac
tac vy yéu cau hiéu ngir nghla say. Tuy nhién,
yéu cau tai nguyén phan cing dé co thé huan
luyén va chay mo hinh nay la rat cao.

3.5. Huan luyén mo hinh

Mob hinh SVM (Support Vector Machine -
May vector ho trg) 1a mo hinh hoc c6 gigm sat
dung dé phan loai nhi phan, & dady dé phan
loai danh gié tich cuc hoac ti€u cuc. Nghién
cuu nay so sanh hi€y qua cuia hai phuong
phéﬁ vector hoa khi két hop véi SVM, nham
danh gid vu diém cua bicu dien tryyen thong
(TF-IDF, don gian nhung khong nam bat ngur
canh) va biéu dién hién dai (PhoBERT, phurc
tap hon nhung giau ngtr nghla) bicu nay co
the dan dén sy khac bi¢t vé hiéu suat dac biét
v6i tiéng Viét, noi ngir canh déng vai trd quan
trong. Béng 1 s& md ta ngan gon uu, nhugc
diém cling nhu kich thudc vector cua hai
phuong phap TF-IDFF va PhoBERT.

4. Két qua va danh gia

NoOi dung nay s€ trinh bay két qua thyc
nghlem cta nghién ciru v€ phan loai cam xtc
tur danh gia khach hang trén, cac trang thuong
mai dién tir tai Viét Nam. Két qua thu dugc tu
hai mo hinh TF-IDF + SVM va PhoBERT +
SVM sau khi d3 dugc huén luyén trén tap dir
liéu nhém tac gia da xay dung, s& duoc so
sanh dya trén cac chi so danh gid quan trong
gom d¢ chinh xac (Accuracy), do chinh xac
tung 16p (Precision), d§ phn (Recall) va diém
F1 (Fl-score). Dua trén két qua nay, nghién
cuu s€ thdo luan vé vu nhugc diém cua tung
phuong phap va y nghia thuc tién ctia ching
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Bang 1: Tong hop déanh gid phirong phdp

Phuong phap Uu diém Nhuoe diém Kich thuéc vector
TF-IDF DPon gian, hiéu qua tinh toan Khong nim bét ngit canh, vector thua | Phy thudc vao tir dién
PhoBERT | Biéu dién ngir canh, hiéu qua cao | Yéu ciu tai nguyén 16n, phrc tap Cb dinh (768 chiéu)

(Nguon: Tong hop cua tac gid)
d6i vGi nganh thuong mai dién tir tai Viét
Nam (Bang 2).

Bang 2: Tong hop chi s6 danh gid hiéu ning

D§ chinh xac 2
t s , Do phi biém F1 P
TT Thuat toan tirng 16p bo ;;cmh
Tich cwe | Tiéu cwe | Tich cwc | Tiéu cuwc | Tich cwe | Tiéu cuc
1 TF-IDF + SVM 0.877 0.806 0.841 0.848 0.859 0.826 0.844
2 | PhoBERT + SVM 0.976 0.983 0.987 0.970 0.982 0.977 0.979

(Nguon: Két qua nghién ciru ciia nhom tac gid)

4.1. Két qua thuc nghiem )

4.1.1. Do chinh xdac tong thé

Két qua phan loai cho thay mo hinh
PhoBERT + SVM c6 hiéu suat vugt tro1 hon
so voi TF-IDF + SVM trén tat ca cac tiéu chi
danh gia.

4.1.2. Phdn tich chi tiét

- B0 chinh xac (Accuracy)

PhoBERT + SVM dat d§ chinh xac 97.9%,
cao hon dang ké so voi 84.4% cua TF-IDF +
SVM. biéu nay cho thay kha ndng mo6 hinh
hién dai dya trén hoc sau xtr Iy dix liéu t6t hon
so voi phuong phap truyén thong.

- B0 chinh xac tung 16p (Precision)

D¢ chinh x4c ting 16p phan anh ty 1€ dy
doan ding trén tong so6 dy doan ciia mo hinh.

TF - IDF + SVM c6 d¢ chinh xac tung 16p
12 0.877 (tich cuc) va 0.806 (ti€u cyc), nghia la
mo hinh nay c¢6 ty 1€ du doén sai trong doi cao.

PhoBERT + SVM c6 d6 chinh xac tung
16p cao hon dang ké: 0.976 (tlch cuc) va
0.983 (tleu cuc), cho thay kha nang nhan di¢n
chinh xé&c hon va it sai s6t hon.

- b6 phu (Recall)

. D0 phu do ludng ty 1¢ du doan dung trén
tong sO nhan thuc te.

TF - IDF + SVM ¢6 do phu 1a 0.841 (tich
cuc) va 0.848 (tiéu cuc), nghia la co nhiéu
danh gia bi phan loai sai hoac bo sot.

PhoBERT + SVM dat do phu rat cao:
0.987 (tich cuc) va 0.970 (ti€u cyc), gan nhu
khong bo sot danh gia nao.

- Diém F1 (F1-score)

Diém F1 1a trung binh diéu hoa giita d6
chinh xac ting 16p va d6 phu, phan anh sy
can bang gitra hai chi so nay.

TF-IDF + SVM c¢6 Fl-score 1a 0.859 (tich
cuc)va 0.826 (ti€u cuc), cho thay muc do
phan loai trung binh.

PhoBERT + SVM dat 0.982 (tich cuc) va
0.977 (tiéu cuc), thé hién hiéu suat phan loai
Xudt sac va on dinh.

Két lugn: Mot diém dang chu y la
PhoBERT dugc sir dung ma khong can huan
luyen thém nhu:ng van dat hiéu suat cao. Diéu
nay glup tiét kiém dang ké thoi gian va tai
nguyen phan ctng, mot yéu td quan trong dbi
vdi cac doanh nghi¢p thuong mai dién tur tai
Viét Nam khi trién khai hé¢ thdng phén tich
danh gia khach hang.
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4.2. Thao ludn va ham y vé chinh sach

Két qua md ta cho thay trong tong s6 2313
danh gid thu thap t Thegioididong va
Cellphones c6 1258 danh gia tich cuc
(56,9%) va 1055 danh gia tiéu cyc (43,1%),
Co cau dir liéu kha can bang nay gitip han ché
thién 1éch khi huan luyen md hinh, dong thoi
phan 4nh thuc té rang nguoi tiéu dung Viét
Nam van con nhiéu diém chua hai long doi
v6i san pham thict bi di dong thong minh.
Nho khai thac PhoBERT - m§t m6 hinh ngén
ngir tién huan luyén danh riéng cho tiéng Viét
- két hop voi bo phan loai SVM, nghién clru
dat do chinh xac gan 98%, vuot troi so voi
cach tlep can truyen thong TF-IDF + SVM,
Hi¢u suat cao ma khong can huan luyen bd
sung chu’ng minh tiém nang cta cdc mo hinh
ngon ngtr hién dai trong viéc trién khai thyuc
té v&i chi phi tinh toan thap.

Phan tich sau 1055 danh gia tiéu cuc cho
thay bdn khia canh dan to1 su khong hai long
ctia khach hang. Thir nhat, hiéu ning (dac biét
tinh trang hao pin nhanh glat lag va qua
nhiét) chlem khoang 27% tong sO nhan xét
tidu cuc, thé hién day la “diém dau” truc tiép
lam suy gidam diém danh gi4 cia khach hang
(xudng dudi mure 3). Thir hai, dich vu hau mai
(bdo hanh cham, doi tra phu:c tap, tu van thiéu
nhiét tinh) chiém xap xi 18%, cho thiy quy
trinh sau ban hang chua dap ung ky vong
khéach hang Thir ba, cac van deé vé trai
ngh1em su dung nhu treo ung dung hay mat
két noi chiém gan 15 % va truc tiép lam glan
doan viéc st dung thudong nhat. Cu01 cung,
han che & thict ké/vat ligu (vo dé triy, cam
gidc cam khong chic tay) ch;em khodng 11
%, lam gidm an tuong cao cap ban dau cua
san pham.

So véi cac nghién ctru trude thuong dung
CNN, LSTM hodc hybrid véi quy trinh tién
xu ly phtre tap, nghién clru nay ching minh
PhoBERT c6 thé hoat dong hi€u qua ngay ca
khi ap dung truc tlep Dicu nay tiét kiém dang
ké tai nguyén trien khai va tang kha nang ung
dung thyuc té. Bén canh d¢, viéc str dung mot
tap dir liu 16n, sach, co kiém soat va gan nhan
chuan trong linh vyc thuong mai dién tir - thay
vi céc dien dan ngach - giap két qua cd do tin

khoa hoc

cdy cao va phan anh ding nhu cau thi trudng.

Mot dong gop nodi bat cua nghién ctu la
tién hanh so sanh dinh luong gitra PhoBERT
va cac mo hinh pho bién nhu KNN, SVM,
LSTM trén cung bd dit li¢u chuan hoa, tir do
dua ra danh gia khach quan hon vé hiéu qua
tung phuong phap. Ngoai khia canh k¥ thut,
nghién ctru con hudng dén ing dung thuc tién
trong marketing c4 nhan hoa, goi y san pham,
va hé th6ng CRM. Viéc tich hgp mo6 hinh
phan tich cam xtic vao hé thong thwong mai
dién tir c¢6 thé glup doanh nghi¢p phat hién
som céc phan hoi tiéu cyc, tir d6 phan hoi kip
thot va giam nguy co mat khach hang.

Twr cac két qua trén, mot sO ham y chinh
sach dugc dé xuat nhu sau. Trude hét, nha san
Xudt can uu tién cai thi¢n p1n va t01 uu tan
nhiét, dong thoi cong khai céc chi s6 do thuc
té (th(n ~gian onscreen, FPS khi choi game
nang) dé quan tri ky vong ngudi ti€u dung.
Thtr hai, doanh nghiép thu’ong mai dién tir
phai chuan hoa quy trinh hau mai, chang han
cam két “601 mai bay ngay, bao hanh trong
mot gio’ * d6i véi 161 phan ctng va 16ng ghép
h¢ thong canh bao cam xuc thoi gian thuce dua
trén PhoBERT. Day thuc chit 1a mot mo-dun
phan mém duoc tich hop vao ha tang thuong
mai dién tir (hodc hé thong quan tri quan hé
khéch hang - CRM) nham tu dong phat hién
va thong bdo tirc thoi nhitng phan hoi tiéu
cuc/tiém an rui ro ngay khi khach hang dé lai
danh gid, binh ludn hoac tin nhan, nh¢d d6 lién
hé sém voi khach hang c6 danh gia dudi ba
sao. Thu ba, nhu:ng diém manh dugc gh1 nhan
& nhém danh gia tich cyc (thiét ke mong nhe,
sang trong, trdi nghiém mugt) can duoc khal
thac trong cong tac truyen thong vé san pham.
Doanh nghiép c6 thé khai thac chinh nhiing
thudc tinh dugc danh gia tich cuc nay thong
qua ndi dung do nguoi dung tao (UGC) va
video 360 d9, qua d6 cung cd nhitng bang
chirng xa hdi li€n quan t6i1 loi diém cua san
pham, nham ning cao y dinh mua hang cua
cac khach hang tiép theo. Bén canh do, doanh
nghiép phai tuan thu Nghi dinh 13/2023/ND-
CP veé bdo vé dir li€u ca nhan, d()ng thot boi
dudng ky nang doc hiéu cam xtic truc tuyén
cho d6i ngii cham séc khach hang nhim dam
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bao phan hoi c6 kich ban, nhit quan véi dinh
vi thuong hiéu.

Tom lai, ket qua nghién ciru mot lan nira
khang dlnh tam quan trong cua phén tich cam
xuc trong vi¢c nang cao chét luong dich vu
khach hang va to6i wu hoa chién lugc
marketing cho cadc doanh nghiép thuong mai
dién tu. Viéc Ung dung md hinh PhoBERT
vao phén tich danh gia khach hang g1up tu
dong nhan dién phan hoi tiéu cuc voi do
chinh xéc cao, tir d6 cho phép doanh nghlep
phan tng kip “thoi nham han ché rai ro mat
khach hang (Nguyén va cong su, 2023). So
vOi cac phuong phéap truyén thong, kha nang
dua ra két qud chinh x4c tir xur ly dr liéu phan
hoi theo thoi glan thuc cua md hinh giup cai
thién hi¢u qua quan ly dich vu va tang cuong
sy hai long cua ngu(n tiéu dung

Ngoal ra, két qua nghlen ctru con cho thdy
viéc phan t1ch cam xuc ¢6 thé hd trg doanh
nghiép trong viéc nhan dién xu hudng tiéu
dung va s¢ thich cua khach hang theo tung
thot diém, di€u nay dong nhat v4i nghién clru
cua Gupta & Ravi Kumar (2023). Chang han,
cac san phém nhan duoc phén hoi tich cuc co
thé dugc quang b4 manh mé& hon, trong khi
nhitng san pham nhan danh gia tiéu cuc 6 thé
dugc cai tien hodc loai bo khoi danh muc.
Dicu nay khong chi gitp t61 wu héa danh muc
san pham ma con nang cao tinh c4 nhan hoa
trong trai nghiém mua sam cua khach hang.

Mot tng dung quan trong khac cua phan
tich cam xtc la t61 yu hoa chién luoc
marketlng, dic biét 1a d6i voi marketing qua
mang xa hoi (Anakal va cong su, 2025). Két
qué nghién ctru chi ra rang doanh nghi¢p co
thé tan dung dir liéu cam xtc dé dieu chinh
ndi dung quang cdo, lya chon tong giong va
thong diép phu hop véi ting nhom khach
hang. Vi du, 461 v¢1 nhom khach hang c6
phan hdi tich cuc vé mot dong san pham cu
thé, doanh nghlep cd thé trién khai céc
chuong trinh vu dai nham kich thich mua lai.
Nguoc lai, d6i véi nhitng khach hang c6 trai
nghiém khong hai long, doanh nghlep co thé
trién khai cac chién dich cham soc dé cai
thién hinh anh thuong hiéu.

QUAN TRI KINH DOANH

Hon nira, viéc két hop két qua phan tich
cam xuc vao h¢ thong goi ¥ san pham co6 the
nang cao d¢ chinh x4c trong viéc dé xuat san
pham phu hop v6i nhu cau thuc té cia khach
hang. Thay vi chi dya vao dir liéu lich sir mua
hang, hé thong co the tan dung phan hdi cam
xtc dé hidu rd hon vé so thich ca nhan, tir d6
dua ra go1 y mang tinh c4 nhan hoa cao hon.

Mac du nghién ctru da cho thay hi¢u qua
cua PhoBERT trong phan tich cam xuc tiéng
Viét, van ton tai mot so thach thire lién quan
dén dac diém ngon ngtr, Tiéng Viét 1a mot
ngon ngilr don 1ap, glau sac thai voi hé thong
thanh diéu phuc tap va cau tric cau linh hoat.
Nhiing dac dlem nay c6 thé dan dén tinh trang
da nghla khién mé hinh khé xac dinh chinh
xac y nghia cdm xuc trong mot sO nglr canh
nhat dinh.

5. Két luan

Phan tich cam xtc ngay cang dong vai tro
quan trong trong khoa hoc dit li¢u va tiép thi
s6, nhét 14 trong bdi canh thuong mai dién tir
bung nd tai Viét Nam. Viéc nam bat cdm xtc
va hanh vi nguol tiéu dung thong qua dir li¢u
phan h01 giip doanh nghlep cai thién sin
pham, t01 wu hoa dich vu va hoach dinh chién
luoc tlep thi hi€u qua hon.

Tong quan cho thdy cac phuong phap phan
tich cam xtic dugc chia thanh bdn nhom
chinh: dya trén tir vung, hoc may truyén
thong, hoc sdu va phuong phap két hop.
Trong do, cac mo hinh hoc sdu nhu LSTM,
CNN va Transformer - dac biét khi tich hop
k¥ thuat nhiang tir nhu Word2Vec, GloVe hoac
BERT - dang thé hién uu thé vuot troi. Tuy
nhién, trong ngir canh tleng Viét, cac thach
thire nhu cau trac ngon ngir phuc tap, thiéu
chuan hoa dir liéu va han ché vé tai nguyen
van can tro qua trinh trién khai trén dién rong.

Nghlen ctru hién tai budc dau cho thay
tlem nang cla PhoBERT trong xur ly cam xuc
tiéng Viét, nhung van con han ché do pham vi
dir licu hep (chi gdm hai nén tang thu:ong mai
dién tr), chua bao phu cac dang cam xuc
trung tinh hay phirc tap. P& ning cao do chinh
xac va tinh ung dung, cac nghién clru tuong
lai can mé rong quy mo dit liéu, thir nghiém
trén nhidu nganh hang va nén tang hon, dong
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thoi so sanh PhoBERT véi cac mo hinh
Transformer khac trong cac kich ban thuec te.

T goc do thuc tién, phan tich cam xuc
khong chi hd trg doanh nghlep trong viéc du
doan xu hu’O’ng tiéu dung, cai thién dich vu va
tang cuong trai nghiém khach hang, ma con
cd thé dugc khai thac bdi cac nha quan ly
chinh sach dé theo doi phan Umg x@ ho1. Trong
tuong lai, viéc xay dung cac b dir liéu tiéng
Viét chuyén biét, cai tién khau tién xur ly va
lya chon m6 hinh phu hop sé la huéng di
quan trong dé nang cao hiéu qua trién khai
phén tich cam x1c tai Viét Nam. 4
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Summary

Sentiment Analysis (SA) has become a
significant research area within Natural
Language Processing (NLP) and Artificial
Intelligence (AI). With the rapid growth of
user-generated content on social media and e-
commerce platforms, effective sentiment
classification methods can help extract
valuable insights for businesses and
policymakers. This study explores sentiment
analysis approaches specifically dictionary-
based, traditional machine learning, deep
learning, and hybrid models applied in the
context of Vietnam’s e-commerce sector. The
input data consists of customer reviews
collected from the shopping websites of
Thegioididong and CellphoneS. The
empirical evidence highlights the crucial role
of data preprocessing, feature extraction, and
model selection in improving sentiment
classification accuracy. In addition, the study
identifies several challenges related to
sentiment analysis in Vietnamese, including
linguistic complexity, data scarcity, and
computational constraints. The findings are
expected to offer practical implications for
businesses in refining marketing strategies,
developing  products, and optimizing
customer experience in an increasingly
competitive digital market.
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