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Tém tit:

Nghién ciru nham dénh gia kha ning vimg dung xir 1y ngén ngit ti nhién trong phdn tich phdn iing ciia ngudi
tiéu ding tir dir liéu phan hoi truec tuyén. Nghién ciru so sanh cdc mé hinh hoc mdy truyén thong véi cac mé
hinh ngén ngit tién hudn luyén, dong thoi két hop phdn tich cam xiic, phan tich theo khia canh va xdy dung
Sentiment Index. Két qua cho thdy, cdc mé hinh ngén ngit tién hudn luyén, déc biét la mé hinh dwoc toi wu
cho tiéng Viét, c6 khd nang ndng cao hiéu qua phan loai cam xiic. Viéc két hop Sentiment Index va phan tich
theo khia canh givip nhdn dién ca xu huwéng cam xiic tong thé va nhitng yéu té cu thé tic dong dén phan img
clia nguoi tiéu ding. Nghién ciru gép phan chuyén doi dir liéu phan hoi phi cau triic thanh thong tin hé tro
quan tri thwong hiéu va ra quyét dinh dwa trén dir liéu.

Tw khéa: phdn tich cam xuc, xit [y ngon ngir tw nhién, PhoBERT, phan tich theo khia canh, Sentiment Index

Applying sentiment analysis to evaluate consumer responses to Vietnamese
brands

Abstract:

This study evaluates the application of natural language processing to analyzing consumer responses from
online feedback data. It compares traditional machine-learning models with pretrained language models and
combines sentiment classification, aspect-based analysis, and a Sentiment Index. The findings indicate that
pretrained language models, particularly models optimized for Vietnamese such as PhoBERT, can improve
sentiment classification performance by better capturing linguistic context. Combining the Sentiment Index
with aspect-based analysis enables identification of both overall sentiment trends and specific product or
brand attributes influencing consumer responses. The study demonstrates how large volumes of unstructured
feedback can be transformed into structured, actionable information, providing a data-driven basis for brand
management, customer-experience monitoring, and managerial decision-making.

Keywords: sentiment analysis, natural language processing, PhoBERT, aspect-based analysis, Sentiment
Index
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1. Pit van dé

Su phat trién cta cac nén tang mang xa hoi, thuong mai dién tir va cac kénh danh gia truc tuyén da tao
ra mot ngudn dit lidu 16n phan anh tryc tiép trai nghiém va thai d6 ciia ngudi tiéu dung déi véi san pham va
thuong hiéu. Khac véi dit liéu khao sat truyén théng, dir liéu do ngudi ding tao ra thudng co quy mé 16n,
dugc hinh thanh lién tuc va phan anh twong dbi tryc tiép nhiing trai nghiém cua khach hang trong qua trinh
sir dung san pham. Tuy nhién, phan 16n dir liéu nay ton tai dudi dang van ban phi cau trac, khién viéc khai
thac thong tin bang cac phuong phap phan tich truyén thong gap nhiéu han ché.

Phén tich cam xtc (sentiment analysis) 1 mot trong nhitng hudng tiép cin quan trong cua xir Iy ngon ngir
tu nhién (Natural Language Processing - NLP), cho phép xac dinh xu huéng cam xtc duoc thé hién trong
vin ban. Trong linh vyc kinh doanh, sentiment analysis ¢ thé dugc sir dung dé phan tich danh gi4 san pham,
phan héi khach hang, hinh anh thuong hiéu va phan tmg d6i v6i cac hoat dong marketing. Su xuét hién cua
cac mo hinh ngén ngi 16n dya trén kién tric Transformer, dic biét 1a BERT, di tao ra buégc tién dang ké trong
kha nang hiéu ngit canh cia van ban (Devlin et al., 2019).

Déi véi tiéng Viét, PhoBERT duogc phat trién va huan luyén chuyén biét trén dit liéu tiéng Viét, cho thiy
hiéu qua cao trong nhiéu nhiém vu xir Iy ngdn ngit tw nhién (Nguyen, 2020). Didu ndy mé ra kha ning tmg
dung cac mé hinh ngdn ngit tiéng Viét trong phan tich dir liéu phan hdi clia nguoi tiéu dung va hd tro cac
quyét dinh quan tri dya trén di li¢u.

Tuy nhién, néu chi xac dinh binh luén 1a tich cuec, trung 1ap hay tiéu cuc thi thong tin thu dugc van con
han ché d6i v&i nha quan tri. Mot thuong hiéu co thé nhan duoc phan hdi tich cuc vé chat lugng nhung déng
thoi nhan phan hoi tiéu cuc vé gia hodc dich vu. Do d6, can két hop phan tich cam xtic véi phén tich theo khia
canh (aspect-based analysis) dé x4c dinh cu thé nhirng yéu t6 tao ra phan tmg ciia khach hang.

Tur thuc té trén, nghién cuu dugc thuc hién nham danh gia kha nang tng dung cac md hinh NLP, dac biét
1a PhoBERT, trong phén tich phan tmg ciia nguoi tiéu ding dbi véi thuong hiéu Viét. Nghién ctru tap trung
vao 3 muyc tiéu: (1) So sanh hiéu qua ciia cac mé hinh phén loai cam xtic; (2) Xay dung Sentiment Index dé
dinh luong phan tng ciia nguoi tiéu dung; (3) Phan tich sentiment theo cac khia canh ctia san pham nham
xac dinh nhiing diém manh va van dé can uu tién cai thién.

2. Co s6' 1y thuyét va phwong phap nghién ciru

2.1. Co s6 nghién ciru

+ Phdn tich cam xiic va dir liéu phan héi ciia nguoi tiéu ding

Su phat trién cua mang xa hoi, thuong mai dién tir va cac nén tang danh gia tryc tuyén da lam gia ting
dang ké luong dir liéu do ngudi tiéu ding tao ra. Cac binh luan, danh gia va phan hdi truc tuyén chira nhiéu
thong tin vé trai nghiém, mirc d¢ hai long va thai 6 ciia khach hang ddi véi san pham hodc thuong hiéu. Tuy
nhién, phan 16n ngudn dir lidu nay ton tai dudi dang van ban phi cau triic, do d6 viéc khai thac thi cong trd
nén kho khan khi quy mé dir liéu tang lén.

Phan tich cam xtc (Sentiment Analysis) dugc xem la mot hudng quan trong cua xt 1y ngdn ngir tu
nhién nham tu dong xac dinh thai d6 hodc cam xuc dugc thé hién trong vin ban. Mot trong nhitng nghién
ctru nén tang cia Pang et al. (2002) da chirng minh kha nang sir dung cac thuat toan hoc may dé phan loai
vin ban theo cam xuc. Sau d6, nhiéu nghién ctru da phat trién cac phuong phap dya trén tir dién, hoc may
va hoc sau.

Trong linh vuc kinh doanh, sentiment analysis duoc ing dung dé phén tich danh gia san pham, phan hoi
khach hang, hinh anh thuong hiéu va hiéu qua truyén thong. Liu (2012) cho rang, phén tich cam xtic khong
chi x4c dinh van ban la tich cuc hay ti€u cyc ma con céd thé xac dinh doi tuong va khia canh ma nguoi ti€u
dung dang danh gia.
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Dbi voi doanh nghiép, wu diém quan trong ciia sentiment analysis 1a kha nang chuyén ddi mot lugng
16n dit liéu vin ban thanh cac thong tin c6 ciu trac. Chang han, thay vi phai doc hang nghin binh luan,
nha quan tri co thé nhan dugc cac chi sé nhu ty 1¢ Positive, Negative, Neutral hodc sentiment theo tung
nhoém san pham.

+ Cdc phwong phap hoc may truyén thong

Céc phuong phap truyén thong thuong biéu dién van ban thong qua Bag-of-Words hodc TF-IDF. Trong
do, TF-IDF phan anh mirc d§ quan trong ciia mét tir trong mot van ban so véi toan bd tap dir liu. Sau khi
chuyén dbi vin ban thanh vector sd, cac thuat toan nhu Logistic Regression, Naive Bayes hodc Support
Vector Machine c6 thé dugce sit dung dé phan loai sentiment.

Uu diém cua cac phuong phap nay 1a dé trién khai, toc d6 huin luyén nhanh va yéu cau tai nguyén tinh
toan khong qua 16n. Tuy nhién, han ché 16n 1a ching cha yéu dua trén tin suét va sy xuét hién cua tir, chua
thé hién t6t quan hé ngir nghia va ngit canh. Vi dy, hai cau “San phidm khong qua t&” va “San pham rat t&” c6
thé chira nhiing tir twong ty nhung mang sic thai cam xuc khac nhau. Day la mot trong nhiing nguyén nhén
khién cac phuong phap dya trén TE-IDF gip han ché trong cac truong hop c6 phu dinh, ngit canh hodc céu
tric cau phuc tap.

+ BERT va Transformer trong phdn tich van ban

Su xuét hién cua Transformer va BERT tao ra budc tién quan trong trong NLP. Devlin et al. (2019) gi6i
thi¢u BERT voi kha nang hoc biéu dién tir dya trén nglr canh hai chiéu. Thay vi xem mdi tir nhu mot dic
trung doc 1ap, BERT xem xét mdi quan hé gitra cac tir trong toan bd cau. Sau qua trinh pre-training, BERT c6
thé duogc fine-tune cho cac nhiém vu cu thé nhu phan loai van ban, nhan dang thuc thé va phan tich cam xtc.

Uu thé nay dac biét phu hgp vdi sentiment analysis boi cam xuc cua mot cau nhiéu khi phu thudc vao
quan hé gitra nhiéu tir thay vi mot tir khoa riéng 1¢. Tuy nhién, BERT gbc duoc huin luyén chi yéu trén dir
liéu tiéng Anh. Viéc ap dung truc tiép cho tiéng Viét c6 thé khong khai thac day du dic trung vé tir vung, ch
phap va cach biéu dat cam xuc ctia ngudi Viét.

+ PhoBERT va xir Iy ngon ngit tiéng Viét

PhoBERT duoc Nguyen va Nguyen (2020) phat trién dya trén kién traic RoBERTa va dugc hudn luyén
chuyén biét trén dir li€u tiéng Viét. Viéc st dung dir liéu tiéng Viét trong qua trinh tién huén luyén gitip mo
hinh ¢ kha ning biéu dién t6t hon cac dic trung ngdn ngit tiéng Viét. PhoBERT da dugc chimg minh ¢ hiéu
qué trong nhiéu nhiém vy NLP tiéng Viét. Dbi v6i bai toan phén tich cam xtic nguoi tiéu ding, kha ning hiéu
ngit canh tiéng Viét ciia PhoBERT dic biét ¢6 ¥ nghia vi dir liéu mang xa hoi thuong chira cach viét khong
chuén, tir viét tat, biéu tuong cdm xUc va cac cAu trac cau linh hoat. Do do, nghién ctru lya chon PhoBERT
12 mé hinh chinh dé so sanh véi BERT va cac mé hinh baseline.

+ Phan tich cam xuc theo khia canh

Phan tich sentiment & cap d6 tong thé chi cho biét ngudi tiéu dung co thai do tich cuc hay tiéu cuc. Tuy
nhién, trong quan tri thuvong hiéu, nha quan tri can biét nguyén nhan tao ra sentiment d6. Aspect-Based
Sentiment Analysis (ABSA) giai quyét van dé nay bang cach xac dinh sentiment d6i voi timg khia canh cu
thé. Vi du, binh luan “Sita ngon nhung gia hoi cao” c¢6 thé duoc phéan tach thanh: Huong vi — Positive; Gia
— Negative. Nhu vay, mot binh luédn ¢o thé déng thoi chtra nhidu cam xac ddi véi cac khia canh khac nhau.
Trong nghién ctru nay, phan tich theo khia canh tap trung vao chét luong, huong vi, gia, bao bi, nguén géc,
dich vu, giao hang va khuyén mai.

Tir tong quan trén, 3 khoang trong ma bai nghién ctru hudng t6i giai quyét, do 1a:

Thit nhat, nhiéu nghién ciru tap trung vao kha ning phan loai sentiment nhung chua chuyén két qua thanh
céc chi s6 co ¥ nghia truc tiép ddi voi quan tri.
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Thir hai, sentiment tong thé chua phan anh duogc su khac biét gitra cac khia canh ctia san pham.

Thit ba, viéc két hgp PhoBERT - Sentiment Index - Aspect Analysis trong danh gia thwong higu Viét dudi
goc do Hé thong thong tin quan 1y con chua dugc khai thac day du.

2.2. Phwong phap nghién ciru

+ Thiét ké nghién ctru: Nghién ctru dugc thuc hién theo quy trinh gém sau budc: Thu thap dit ligu — Tién
xtt Iy — Gan nhin — Huan luyén mé hinh — Pénh gi4 sentiment — X4y dung Sentiment Index va phan
tich khia canh.

Céch tiép can nay cho phép két ndi gitra phuong phap xtr Iy dir liéu van ban va muc tiéu phan tich kinh
doanh.

+ Nguon va pham vi dir liéu: Nghién ctru sir dung dit liéu binh ludn tryc tuyén lién quan dén bon thuong
hiéu Viét Nam: Vinamilk; TH true MILK; Mdc Chau Milk; Nutifood. Mdi thuong hi¢u g6m 3.000 binh luan,
téng cong 12.000 binh luan. Dit liéu duoc lwa chon nhdm bao dam tinh cin bang giita cac thwong hidu va tao
diéu kién thuan loi cho viéc so sanh.

+ Tien xit Iy di liéu: Dit liéu van ban duoc tién xur 1y qua cac bude:

1. Loai bo binh luan trung lap;

2. Loai bo URL va ky tu HTML;

3. Chuan hoa khoang tring;

4. Chuén hoa mot s tir viét tat phé bién;

5. Gitt lai cac ky hiéu c6 kha nang biéu dat cam xuc;

6. Chuén héa Unicode;

7. Tach tir tiéng Viét.

Dbi voi PhoBERT, dir liéu duogc xtr Iy theo yéu cau ciia mo hinh dé han ché 1am mat thong tin ngir canh.

+ Gan nhan dir liéu: Ba 16p sentiment dugc sir dung:

- Positive: thé hién thai d6 hai long, yéu thich hodc danh gia tich cuc;

- Neutral: thong tin mo6 ta hodac nhan xét khong thé hién rd cam xuc;

- Negative: thé hién khong hai long, phan nan hodc danh gia tiéu cuc.

+ Cac mo hinh so sanh

Logistic Regression: TF-IDF dugc str dung dé biéu dién vin ban thanh vector. Logistic Regression sau
d6 duogc st dung dé du doan xac suat thudc ting 16p sentiment. DAy 1a m6 hinh baseline dau tién do c6 wu
diém don gian va dé dién giai.

Support Vector Machine: SVM dugc str dung trén cing biéu dién TF-IDF nhim tao ra baseline thir hai.
SVM thuong cho két qua tét trong phan loai vin ban c6 sd chiéu dic trung 16n.

BERT: BERT duoc fine-tune trén tap dit li¢u tiéng Viét da gan nhan. M6 hinh dugc huin luyén véi muc
tiéu tdi thiéu hoa Cross-Entropy Loss.

PhoBERT: PhoBERT dugc st dung twong ty BERT nhung tdn dung mo hinh tién huin luyén chuyén biét
cho tiéng Viét.

Viéc so sanh BERT va PhoBERT giup danh gia anh huong ciia mo hinh ngon ngir duoc tdi wu cho
tiéng Viét.

+ Chi s6 ddanh gid: Nghién ctru str dung Accuracy, Precision, Recall va Fl-score. Trong do:

TP+ TN
Accuracy: Accuracy =
TP+ TN + EP + FN
.. TP
Precision: Precision = —————
TP+ EP
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TP
TP + FN
Precision x Recal

Recall: Recall =

F1-score: F1 =2 X —
Precision + Recall

Do dit liéu ¢6 sy chénh léch gitra cac 16p, Macro-F1 dugc sir dung lam chi sb quan trong dé so sanh
mo hinh.

+ Xay dung Sentiment Index: Sau khi lya chon m6 hinh t6t nhat, m6 hinh duoc sir dung dé phan loai toan
b6 12.000 binh luan. Sentiment Index dugc xac dinh:

si= —eBy g9

Np + Nyew T Ny
Trong do6:
N,: s6 binh luan Positive;

N s6 binh luan Negative;
Ny s6 binh luan Neutral.

SI nam trong khoang tir -100 dén +100. Gia tri cang cao phan anh sentiment cang tich cuec.

+ Phan tich theo khia canh: Tam khia canh dugc xac dinh gém: Chat lugng - Huong vi - Gia - Bao bi -
Ngudn gdc - Dich vu - Giao hang — Khuyén mai. Di vai mdi khia canh, nghién ctru xac dinh: Tan sudt xuat
hién; Ty 1€ Positive; Ty 1¢ Neutral; Ty 1¢ Negative; Sentiment Index.

Qua do, c6 thé xac dinh nhitng khia canh ¢6: mirc d§ quan tdm cao; sentiment cao; sentiment thép; hoac
vira dugce quan tim nhiéu vira c6 sentiment thap. Nhom cubi ciing duoc xem 1a nhém véan dé can wu tién déi
v6i nha quan tri.

3. Két qua va thao luan két qua nghién ctru

3.1. Két qua nghién ciru

+ Két qud so sanh mé hinh

Béang 1. Hiéu qué phan loai sentiment

Mo hinh Accuracy Precision Recall Macro-F1
TF-IDF + Logistic Regression 82,41% 81,06% 79,42% 80,08%
TF-IDF + SVM 84,63% 83,27% 82,15% 82,63%
BERT 88,52% 87,74% 86,93% 87,27%
PhoBERT 90,37% 89,91% 89,26% 89,57%

Nguon: Tir nghién civu ciia tdc gid
PhoBERT dat két qua tot nhat trén ca bon chi s6. Macro-F1 ctia PhoBERT cao hon BERT 2,30 diém phan
tram va cao hon SVM 6,94 diém phan trim. Két qua cho thiy cac mo hinh Transformer cé wu thé 15 rét so
v6i cac mo hinh dya trén TE-IDF. Dic biét, PhoBERT c6 loi thé khi xir 1y dir liéu tiéng Viét nhd duoc pre-
training trén corpus tiéng Viét.
+ Hiéu qua PhoBERT theo tung lop
Bang 2. Classification report cia PhoBERT

Lép Precision Recall F1-score
Positive 92,14% 94,05% 93,08%
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Neutral 86,73% 82,96% 84,80%
Negative 90,86% 90,77% 90,81%
Macro Average 89,91% 89,26% 89,57%

Nguon: Tir nghién civu cia tdc gid
PhoBERT dat Fl-score cao nhat ddi voi 16p Positive. Diéu niy c6 thé dugc giai thich boi cac binh ludn
tich cuc thuong chira nhiéu tir khéa va biéu dat cam xuc twong d6i rd rang. Lop Neutral ¢6 F1 thap nhat. Cac
binh luan trung lap thuong c6 dang mé ta san pham hodc cung cép thong tin ma khong chira du hiéu cam
xuc 16 rang. Mot s6 binh luan ciing c6 thé dong thoi chira ca yéu t6 tich cuc va tiéu cuc, khién ranh gi6i gitta
Neutral va hai 16p con lai tréd nén khoé xéac dinh.
+ Phén bé cam xiic theo thirong hiéu

Bang 3. Phan bo sentiment

Thwong hiéu Positive Neutral Negative Sentiment Index
Vinamilk 61,3% 21,7% 17,0% 44,3
TH true MILK 64,1% 20,4% 15,5% 48,6
Moc Chau Milk 58,7% 22,8% 18,5% 40,2
Nutifood 55,8% 22,1% 22,1% 33,7

Nguon: Tir nghién civu cia tdc gid
TH true MILK ¢ ty 1& Positive cao nhét va Negative thap nhét trong bon thuong hi¢u, dn t6i Sentiment
Index cao nhat. Nutifood c6 Sentiment Index thap nhat do ty 1¢ Negative dat 22,1%, cao hon dang ké so voi
TH true MILK va Vinamilk. Tuy nhién, can luu y rang Sentiment Index phan anh phan tmg duoc thé hién
trong tap dit liéu nghién ctru, khong phai 1a mot chi sd tuyét di vé sttc manh thuong hiéu.
+ Phan tich sentiment theo khia canh

Béang 4. Sentiment Index theo khia canh

Khia canh Vinamilk TH true MILK Méc Chau Milk Nutifood
Chét lvong 51,8 56,2 48,7 43,1
Hwong vi 54,6 59,7 56,1 47,5
Gia 24,7 20,9 32,6 27,8
Bao bi 46,3 50,8 43,9 38,7
Nguén gbc 53,7 62,4 51,8 4572
Dich vu 38,6 42,9 35,8 30,9
Giao hang 41,7 453 36,9 32,1
Khuyén mai 34,8 38,7 40,6 33,5

Nguon: Tir nghién ciru ciia tdc gia

Huong vi va ngudn gbc 1a hai nhom c6 sentiment cao & phan 1on thuong hiéu. Diéu nay cho thay nguoi

tiéu dung khong chi quan tim dén chét lvong cam nhan ma con cha y dén thong tin lién quan dén ngudn gbc

san pham. Nguoc lai, gia c6 Sentiment Index thap nhat ¢ tit ca cac thwong hiéu. Py 1a mot phat hién déng
cha y boi gia khong chi duoc dé cap thuong xuyén ma con tao ra phan ung tidu cuc tuong dbi 16n.
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+ Murc do quan tam cua nguoi tiéu dung Bang 5. Tan suit xuét hién ciia cac khia canh
Két qua cho thiy chat lugng, huong vi va - —— -
gia la ba khia canh duogc dé cap nhiéu nhét. Khia canh Ty 1€ binh luan
Diéu déng cha y 13 gia co tan suat xuat hiéen | Chat lwong 27,4%
cao nhung Sentiment Index thap. Hwong Vi 22.8%
7 Do do, chi su d‘ung tan suat‘de c?p chua du Gia 18.6%
de xac dinh van dé quan tri. Can két hop muc Gino hana/de - 12.7%
dd quan tam va muc do tich cuc/tiéu cuc. 10 hang/dong gol il
Ma tran két hop muc d6 xudt hién va Bao bi 7,4%
Sentiment Index cho phép phan biét cac khia | Ngudn gbc 6,3%
canh can duy’ tri v&i cac khia canh can wu tién Khuyén mai 3.1%
cai thién. Chat lugng va huong vi vira ¢ muc Dich vu 17%

dd quan tam cao vira c6 sentiment tich cuc,

do d6 cin duoc duy tri nhu nhimg loi thé caa Nguon: Tir nghién ciru ciia tdc gia

thuong hiéu. Nguoc lai, gid cé muc do de cap Hinh 1. Ma trdn wu tién qudn tri
cao nhung sentiment thap, dat khia canh nay (Mirc dp quan tdm vs Sentiment)
vao nhém can uu tién cai thién. Céch ti€p can o
nay cho phép doanh nghiép khong chi biét
uan tam cao - Sl cao;
7 \ ISR \ \ I3 . A 4 [ Theo déi aoTIgV
khach hang dang néi gi ma con xac dinh van > n g6c
deé nao can dugc xu ly trudc. £ 501 @it Ifon
Aoqe , \ £ . =
C4 thé chia cac khia canh thanh bon nhom: g e
5 454 !
Sentiment | Sentiment i
cao thé' E 40 1 + 2 Giao-hang
o ton s | e ©
Quan tam cao Duy tri i &3
cal thien
uan tam thap - Sl thap;
~ X ~ ~ 30
Quan tdam thap | Theo doi Theo doi w T
, X R . ., . , . (Quan tam cao - Sl thap) -> Gid
v Theo c’ach‘ tiép can nay, gia la khia canh =t T = = = = -
1’161 bét nhﬁt Cﬁn du'Q'C doanh thlép quan tﬁm Murc d6 quan tam (% tan suat xuat hién khia canh)
3.2. Thao lugn ket qud nghién ciru Nguon: Tur nghién ciru cua tdc gia

+ Vai tré ciia mé hinh ngén ngir tiéng Viét

Két qua thuc nghiém cho théy PhoBERT dat Macro-F1 89,57%, cao hon 6,94 diém ph?m tram so voi
SVM va 9,49 diém phén tram so vdi Logistic Regression. Su khac biét nay cho théy viéc su dung mo hinh
ngdn ngit theo ngit canh mang lai loi ich dang ké so véi biéu dién vin ban dwa trén TE-IDF. Dic biét, loi
thé ctia PhoBERT c6 thé dugc giai thich bai kha nang khai thac cac ddc trung ngit nghia va ngit canh cua
tiéng Viét.

Két qua phi hop v6i hudng nghién ciru ciia Nguyen va Nguyen (2020), trong d6 PhoBERT duoc ching
minh 12 m6t mé hinh hiéu qua cho nhidu nhiém vu xir Iy ngdn ngir tu nhién tiéng Viét. Dong thoi, két qua
ciing phit hop v6i xu hudng sir dung cac mo hinh Transformer trong sentiment analysis tiéng Viét. Tuy nhién,
khoang cach giira BERT va PhoBERT chi khoang 2,30 diém phan trim vé Macro-F1. Diéu nay cho thay dir
liéu huin luyén va dac trung mién dir liéu van c6 vai tro quan trong, chir khong thé mic dinh ré“lng mot mo
hinh chuyén biét s€ luon vuot trdi trong moi tap dir ligu.

+ Phan irng tich cwc khéng dong nghia véi khéng ton tai van dé

Két qua cho thay ca bon thuong hiéu déu co ty 1¢ Positive trén 55%. Diéu nay cho thay trang thai cam
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xtc chung cia ngudi tiéu dung déi véi nhém thuong hiéu nghién ctru 1a twong ddi tich cyc. Tuy nhién,
viéc su dung duy nhat ty 1€ Positive s€ bo qua su khac biét vé phan hdi tiéu cuec. Chéng han, Nutifood
¢ 55,8% phan hoi tich cuc nhung ty 18 Negative 1én t6i 22,1%, din dén Sentiment Index chi dat 33,7.
Do d6, Sentiment Index cung cap mot goc nhin cin bang hon khi dong thoi xem xét hai chiéu tich cuc
va tiéu cuc.

+ Su khdc biét gitta cdac thuong hiéu nam nhiéu & cdc khia canh cu thé

TH true MILK dat Sentiment Index tong thé cao nhét, nhung diém dang chii ¥ hon Ia thuong hiéu nay c6
loi thé 1 rét & cac khia canh nguén géc, huong vi va chat lugng. Nguoc lai, Nutifood c6 sentiment thép hon
& mot sb khia canh nhu dich vy, giao hang va huong vi. biéu nay cho théy su khac bi¢t gitra cac thuong hi¢u
khong chi thé hién ¢ sentiment tong thé ma con nam & cdu tric phan Gmg cua ngudi tiéu dung.

Tir goc d6 quan tri, didu nay c6 y nghia quan trong. Hai thuong hiéu c6 Sentiment Index twong dwong van
c6 thé can nhitng chién luoc khac nhau néu cac nguyén nhan tao sentiment tich cuc hodc ti€u cuc khac nhau.

+ Gid la van dé can dwoc wu tién

Gi4 1a khia canh c6 Sentiment Index thap nhét & ca bon thwong hiéu, trong khoang 20,9-32,6 diém, dong
thoi chiém t6i 18,6% sb binh luan dugc phan tich theo khia canh. Su két hop gitra mirc d6 quan tim cao va
sentiment thap khién gia tro thanh van dé can wu tién. Két qua khong nhat thiét ham y rang doanh nghiép can
giam gia. Mot chién lugc phii hgp hon c6 thé 1a nang cao gia tri cam nhan théng qua chat lugng, quy cach
san pham, chuong trinh khach hang trung thanh hodc cic goi san pham c6 mirc gid phi hop hon véi timg
phan khuc.

+ Gid tri ciia Sentiment Index doi véi hé thong théng tin qudn Iy

Mot dong gbp quan trong ciia nghién ctru 1 xdy dung Sentiment Index tir dit liéu van ban phi ciu tric.
Thong thudng, cac hé thng thong tin quan 1y cha yéu xtr 1y dit liéu ¢ ciu triic nhu doanh thu, s6 luong ban,
chi phi va loi nhuan. Trong khi d6, phan hdi khach hang trén méi trudng truc tuyén chira luong thong tin 16n
nhung ton tai dudi dang van ban phi ciu truc.

M& hinh nghién ciru tao ra mét quy trinh: Dir liéu van ban — NLP — Sentiment — Sentiment Index —
Phan tich theo khia canh — Thong tin quan tri.

Do d6, nghién ciru cho thiy kha ning tich hop Al va phan tich dir liéu vin ban vao hé thong thong tin hd
trg quyét dinh. Pay 1a diém c6 ¥ nghia d6i v6i linh vuc Hé thong thong tin quan 1y, boi gia tri cia mo hinh
khong chi ndm & d6 chinh xac duy doan ma con ¢ kha ning chuyén ddi dit liéu thanh thong tin co thé st dung
trong qua trinh ra quyét dinh.

+ Ham y quan tri

Tir két qua phan tich, nghién ciru dé xuat bén nhom ham ¥ quan tri.

Thir nhat, duy tri chat luong va huong vi. Pay 1 hai nhom yéu t6 vira c6 mirc d6 quan tdm cao vira c6
sentiment tich cuc. Doanh nghiép can duy tri tinh on dinh cua san phém va han ché bién dong chét luong
giita cac 16 san xuat.

Thir hai, wu tién xir Iy van dé vé gia. Gia c6 muc d6 quan tdm cao nhung sentiment thap. Doanh nghiép
nén tip trung vao viéc ning cao gia tri cam nhan thay vi chi st dung chién luoc giam gia.

Thir ba, ting cudng kiém soat giao hang va dich vu. Mic du ty 1 binh lun vé hai nhom nay thap hon chét
lwong va gia, sentiment tuong ddi thap cho thay dy van 1a nhitng diém tiép xuc c6 kha ning anh huéng dén
trai nghiém khach hang.

Thir tu, xay dung hé théng theo doi sentiment lién tuc. Sentiment Index nén dugc cdp nhat dinh ky theo
tuan hogc thang dé phat hién nhimg thay doi bat thudng trong phan tmg ctia ngudi tiéu dung. Khi chi s6 giam
manh, doanh nghi¢p c6 thé truy xudt cac binh luan tiéu cuc va xac dinh nguyén nhan trude khi vén d¢é lan rong.
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Tir goc d6 nghién ctru, két qua cho thiy phan tich cam xtc dua trén PhoBERT c6 thé duge sir dung dé
chuyén doi dir liéu phan hdi truc tuyén thanh cac chi bao dinh luong vé phan tng cua ngudi tiéu dung. Tir
goc do quan tri, Sentiment Index va ma trin wu tién cung cAp mot cach tiép can dé theo ddi hinh anh thuong
hiéu, nhan dién diém manh va phat hién cac van dé can cai thién. Qua d6, nghién ciru gop phan két nbi xir
Iy ngdn ngir tu nhién, phan tich dit liéu va hé thong thong tin quan 1y, dong thoi minh hoa kha ning sir dung
dir liéu phi cdu tric tir méi truong truc tuyén nhu mot ngudn thong tin bo sung cho qua trinh ra quyét dinh
kinh doanh.

4. Két ludn

Nghién ctru cho thdy PhoBERT cé kha ning phan tich hiéu qua phan (mg cta ngudi tiéu dung ddi véi
thuong hi€u Viét thong qua dir liéu phan hdi truc tuyén. Trong cac mo hinh dugc thir nghiém, PhoBERT dat
Accuracy 90,37% va Macro-F1 89,57%, cao nhat trong nghién ciru. Két qua phan tich cho thiy phan ting ctia
ngudi tiéu ding ddi véi 4 thuong hiéu nhin chung tich cuc, trong d6 TH true MILK ¢ Sentiment Index cao
nhat. Phan tich theo khia canh cho thy chét lugng va huong vi 1a nhitng yéu t6 tao phan tng tich cuc, trong
khi gi4 14 khia canh dugc quan tim nhiéu nhung c6 sentiment thap.

Nghién ctru gop phan minh hoa kha ning két hgp NLP, PhoBERT, Sentiment Index va phén tich theo khia
canh dé chuyén ddi dit liéu vin ban phi cau tric thanh thong tin phyuc vu quan tri thuong hiéu. Day ciing 1a
co s dé tich hop phan tich cam xuc vao cac hé théng thong tin quan 1y va dashboard hd trg ra quyét dinh.

Nghién ctru con han ché vé pham vi thuwong hiu va dac diém dit liéu truc tuyén. Céc nghién ctru tiép theo
c6 thé mo rong dir lidu sang nhidu nganh, 4p dung ABSA & cip do cau va két hop sentiment v6i doanh thu,
marketing va cac chi tiéu kinh doanh dé nang cao gié tri du bao m
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