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Tém tit: Nghién ciru nay xem xét hiéu qua ciia ba mé hinh mang no-ron MLP, LSTM-RNN va
CNN trong viéc phan tich cam xiic ciia nguoi tiéu ding trong nganh thoi trang truc tuyén tai
Viet Nam. Swr dung hon 19.000 danh gia trén Shopee (giai doan thang 1-2 nam 2023), di li¢u
dwge tién xir 1y bang VnCoreNLP va md héa théng qua PhoBERT. Céc mé hinh dwoc danh gid
dira trén cdc chi $6 dg chinh xdc, do chum, @ thu hoi, F1-score va ROC-AUC. Cd ba mé hinh
déu dat hiéu sudt eong dwong nhau: 88,49% (MLP) 87,87% (LSTM-RNN) va 87,74% (CNN),

cho thdy tinh kha thi ciia viéc phan logi cam xiic tiéng Viét tw déng phuc vu cho cdc g dung
kinh doanh.

Tw khéa: Mang no-ron, Perceptron da lop, LSTM-RNN, Mang no-ron tich chap.

Customer Sentiment Analysis of Online Fashion Products
Using Several Neural Network Models

Abstract: This study examines the effectiveness of three neural network models - MLP, LSTM-
RNN, and CNN - in analyzing consumer sentiment in the Vietnamese online fashion industry.
Using over 19,000 Shopee reviews (January—February 2023), preprocessed with VnCoreNLP
and encoded via PhoBERT, models were evaluated on accuracy, precision, recall, F1-score, and
ROC-AUC. All three achieved comparable performance: 88.49 percent (MLP), 87.87 percent
(LSTM-RNN), and 87.74 percent (CNN), demonstrating the feasibility of automated Vietnamese
sentiment classification for business applications.

Keywords: Neural network, Multilayer Perceptron, LSTM-RNN, Convolutional Neural
Network.

1. Dt vn dd

Thi trudong thuong mai dién tir Viét Nam di ting trudng manh mé, trong d6 Shopee din dau véi
doanh thu khoang 91 nghin ty dong (Metric, 2022), ddng thoi tiép tuc dugc thuc diy boi dai dich
COVID-19 (Euromonitor, 2021). Khéi lugng 16n cac danh gia cta khach hang tao thanh mot ngudn dir
lidu co gid tri cho doanh nghiép - dic biét trong nganh thoi trang, linh vuc can phan timg nhanh trude sy
thay di lién tuc cta nhu ciu tiéu ding (Cook va Yurchisin, 2017). Khi ¢ téi 92% ngudi tiéu ding tin
tudng vao cac khuyén nghi tir nguoi dung khac (Nielsen, 2012), va cac danh gia tiéu cuc c6 thé lam 16
rd nhitng khiém khuyét quan trong cua san phém (Berger va cong su, 2010), viéc phan loai cam xuc ty
dong mang lai gia trj chién lugc déng ké cho doanh nghiép (Agarap, 2018).

Mic du phan tich cam xuc nhan duge nhidu sy quan tim trén thé gidi, cac nghién ciru vé danh gia
thoi trang bang tiéng Viét van con han ché. Cac nghién ciru hién tai chu yéu tap trung vao dir liéu tiéng
Anh hoic sir dung cac phuwong phap hoc may truyén thong ma chua xtr Iy ddy du sy phuc tap ngdn ngit
tiéng Viét (Le va Huh, 2021). Pong thoi, rat it nghién ctru tién hanh so sanh c6 hé thdng cac kién tric
mang no-ron trén dit liéu thwong mai dién tir tiéng Viét. Nghién cru nay nham 1ap diy khoang trong d6
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bang cach ap dung cac mé hinh MLP, LSTM-RNN va CNN két hop v6i biéu dién ngdn ngir dua trén
PhoBERT & phan loai cam xtic ctia ngudi tiéu ding trong nganh thoi trang tryc tuyén tai Viét Nam.

Phan con lai clia bai viét dugc t0 chire nhu sau. Phin 11 md ta quy trinh thu thap dit liu, quy trinh
tién xtr ly, phuong phap biéu dlen ngon ngit va cu hinh hun luyén mo hinh. Phan III trinh bay va thao
ludn két qua thuc nghiém, bao gom danh gia so sanh giita ba m6 hinh. Phin IV dua ra két luan, tom tat
cac phat hién chinh, ham y thyc tién dbi voi doanh nghiép thuong mai dién tur Viét Nam, ciing nhu dinh
hudng cho cac nghién cilru trong tuong lai.

2. Phuong phap nghién ctru

Nghién ctru ndy sir dung cac danh gia san pham thoi trang tir nén tang thuong mai dién tir Shopee,
duoc thu thap trong khoang thoi gian tir ngdy 10/01 dén ngay 26/02/2023. Dit lidu gdc duge gan nhin
theo thang diém tir 1 dén 5 dua trén cam xuc, trong d6 cac muc diém thép thé hién danh gia tiéu cuc
va cac mirc diém cao thé hién danh gia tich cyc. Méac du thira nhan rﬁng diém danh gia sao va cam xuc
trong van ban 13 hai khai niém khac nhau, cac nghién ctru trude day di ching minh rang diém danh gia
c6 thé dugce sir dung nhu mdt phuong phap gan nhan thuc tién trong cac bd dir liu thuong mai dién tir
quy md 16n, noi viéc gan nhan thu cong toan b la khong kha thi (Jagdale va cong sy, 2019; Bui, 2021).
Nguy co nhiéu nhén chi yéu tap trung ¢ cac trudong hop trung gian - dac biét la cac danh gia 3 sao, von
c6 thé phan anh cam xuc trung tinh thay vi tich cuc. Han ché tiém an nay duoc thira nhan trong nghién
ctru hién tai va s& duoc thao luan thém & Phan IV. Sau khi gan nhan, dit liéu dwoc tién hanh tién xir ly
va biéu dién ngodn ngi.

Dé tién xtr Iy van ban, nghién ctru thuc hién ba bude: (1) chuyén dbi cac ky tu ngoai lai sang ky tu
tiéng Viét chuan bang bang anh xa duoc xdy dyung thu cong; (2) loai bo ky tu dic biét, biéu tuwgng cam
xtc (emoji) va cac ky hiéu Unicode bat thuong nham loai bo cic token khong ton tai trong tir vung
cua PhoBERT; va (3) thuc hi¢n tach tir tiéng Viét bfmg cong cu VnCoreNLP. Do tiéng Viét 1a ngon ngir
don 1ap, trong d6 mét tir co thé bao gdm nhiéu am tiét, viéc tach tir 1a can thiét dé xac dinh ranh gi6i
tir. Sau khi tach tir, cac tir da 4m tiét nhu “chit luong” va “san pham” dugc gdp thanh cac token don -
“chét luwong” va “san_pham” - nham béo toan y nghia ngit nghia trong qua trinh ma hoa tiép theo.

D6i voi biéu dién ngdn ngit, mo hinh tién huan luyén “vinai/phobert-base” tir thu vién Transformers
duoc sir dung dé ma hoa mdi danh gia thanh cac vector sd. Cac danh gia duoc chuan hoa vé do dai 256
token thong qua k¥ thuat padding trudc khi ma héa. B tokenizer cia PhoBERT tao ra vector token
type_id va vector attention_mask, sau d6 duoc xir Iy boi mo hinh PhoBERT-base dé tao ra embedding
¢6 kich thudc 768 chiéu cho mdi token - tir 6 hinh thanh ma trdn 256x768 cho mdi danh gia. Biéu dién
ngit canh phong pht nay dugc st dung lam dau vao chung cho ca ba mé hinh phan loai.

Hinh 1. Téng quan quy trinh nghién ctu
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Ba kién trtc mang no-ron dugc ap dung nhu cac tﬁng phan loai phia trén by ma héa PhoBERT dung
chung. MLP dong vai tro 1a moé hinh co sé, hoat dong trén biéu dién token [CLS] da duoc téng hop, xem
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dau vao da ma hoa nhu mot vector dic trung c6 do dai ¢d dinh ma khong mé hinh hoa thir tu tudn tu.
LSTM xir 1y toan bo chudi gdm 256 embedding token tir PhoBERT thong qua cac co ché cong - gom
cong dau vao, cong quén va cong dau ra - nham nam bat cac phy thudc dai han giita cac token trong
danh gia, diéu nay dic biét hitu ich véi cac danh gia tiéng Viét dai co cam xuc trai dai qua nhiéu ménh
dé. CNN 4p dung cac bo loc tich chap 1 chiéu véi nhiéu kich thude kernel khac nhau (3, 4 va 5) 1én
cac embedding token dé phat hién cac mau n-gram cuc bg - ch:fmg han nhu cum phu dinh hoac tir nhén
manh - bt ké vi tri ctia chung trong chudi. Ca ba mé hinh déu dugc huan luyén trong 10 epoch bang bd
t6i wu Adam véi toc d hoc 2x107° va kich thuéc batch 14 64.

3. Két qua va thao luin

Nghién ctru di thu thap tong cong 19.942 quan sat, dugc gan nhin thanh hai nhém: nhém tich cuc
bao gom cac danh gia tir ba sao tro 1én, va nhom tidu cuc bao gom cac danh gia dudi ba sao. Md hinh
str dung 15.953 quan sat, trong d6 tap hudn luyén gém 11.964 quan sat (8.962 danh gia tich cuc va
3.002 danh gia tiéu cuc), con tap kiém tra gdm 3.989 quan sat (2.987 danh gia tich cyc va 1.002 danh
gia tiéu cyc).

Bang 1. Bang so sanh két qua ciia ba md hinh

D6 chinh D6 chuan D5 ohil PiémF1
M6 hinh xac (Testing xac (Testing N P (Testing F1 ROC-AUC
.. (Testing recall)
Accuracy) Precision) Score)
MLP 88,49% 93,68% 90,76% 92,20% 0,947
LSTM-RNN 87.87% 94,71% 88,75% 92,63% 0,947
CNN 87,74% 92,48% 91,03% 91,75% 0,945

Béang 1 tom tat hiéu suét kiém tra cia cac mod hinh MLP, LSTM-RNN va CNN. Ca ba mé hinh déu
dat hiéu qua cao, véi d6 chinh xéc trén tap kiém tra (Testing Accuracy) dao dong tir 87,74% (CNN) dén
88,49% (MLP), va chi s6 F1 nam trong khoang tir 91,75% (CNN) dén 92,63% (LSTM-RNN), cho thiy
kha ning manh mé& trong viéc phan loai cac danh gia san pham thoi trang bang tiéng Viét. Ngoai ra, cac
chi s6 ROC-AUC ciing dat muc cao va tuong d6i dong déu gitta ba mé hinh (0,945-0,947), khang dinh
kha niang phan biét 16p rat tot ctia cac mo hinh.

Kiém dinh ANOVA da duoc thuc hién dé danh gia su khac biét vé hiéu suit giita cac mé hinh dua
trén céac chi s6 nhu Training Loss, Validation Loss, Accuracy, Precision, Recall va F1 Score. Két qua cho
thiy, tat ca cac gia tri p-value déu 16n hon 0,05, cho thdy khong ton tai su khac biét c6 ¥ nghia thong ké
gifra cac mo hinh. Piéu nay hamy réng ba m6 hinh ¢6 hiéu suét tuong duong nhau va viéc lya chon mo
hinh c6 thé dua trén cac yéu t6 khac nhu do phirc tap cia mo hinh hodc tai nguyén tinh toan.

Két qua ciia nghién ctru ndy ciing twong déng véi nghién ciru ciia Agarap (2018), trong d6 mé hinh
BRNN duoc ap dung cho dit liéu thoi trang tiéng Anh va dat d6 chinh xac 88%. Phung (2019) ciing di so
sanh mot s6 mo hinh hoc méy trén cac binh luan du lich bang tiéng Viét va bao cao rang mo hinh Neural
Network dat do chinh xac 79%. So v6i cac nghién clru nay, cac mo6 hinh mang no-ron trong nghién ctru
ctia chiing toi cho thiy hiéu suit canh tranh hodc vuot trdi trén bo dit liéu binh luan thoi trang tiéng Viét
tir Shopee. Dic biét, viéc tich hop cac mo hinh mang no-ron tién tién véi quy trinh xtr Iy ngon ngir tu
nhién tiéng Viét chuyén sau dya trén PhoBERT di ching minh hiéu qua trong viéc nim bit cac sic thai
cam xac phtrc tap ciia ngdn ngir trong bdi canh thwong mai dién tir. Mic du cac nghién ctru cia Jagdale
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va cong su (2019) va Bui (2021) dat d6 chinh x4c rat cao (trén 90%), cac nghién ciru trudc do sir dung
dir liéu tiéng Anh hodc cac nén tang/san pham khac, qua d6 1am noi bat dong gdp cua nghién ciru nay
trong vi¢c dat dugc hi¢u sudt tuong tu trén dir liéu tiéng Viét c6 do phtrc tap cao. Két qué nghién ctu
cling twong dong véi nghién ctru ctia Hoang va cong su (2023) ¢ thuc hién phén tich cam xac cho mat
hang dién ta.

Tém lai, cdc md hinh MLP, LSTM-RNN va CNN déu phan loai hiéu qua cam xuc trong cac danh
gia thoi trang tiéng Viét, véi do chinh x4c (Accuracy) trén 87% va chi s6 F1-Score trén 91%. Mic du ton
tai mot sb khac biét nho vé cac chi sé danh gia, hiéu suit ctia cac mé hinh 1a tuong duong nhau ¢ muc
cao, va viéc Iya chon mo hinh téi wu s& phu thudc vao tiéu chi vu tién cu thé ting bai toan kinh doanh.

4. Két luan

Nghién ctru ndy da ap dung ba mé hinh mang no-ron - MLP, LSTM-RNN va CNN - dé phan loai cac
danh gia thoi trang tryc tuyén bang tiéng Viét thanh nhom tich cuc hoic tidu cuc, dat do chinh xac trén
tap kiém tra lan luot 13 88,49%, 87,87% va 87,74%. Két hop v6i quy trinh xtr Iy ngdn ngit tw nhién toan
dién dya trén PhoBERT, cac két qua nay cho thay gan 9 trén 10 binh luan cta khach hang c6 thé duoc
phan loai tu dong voi d tin cdy cao (Jagdale va cong su, 2019), mang lai gia trj truc tiép cho nhiéu tng
dung kinh doanh nhu xép hang san pham, cai thién chat luong, hé théng goi y va nghién ctru thi truong.
Viée trién khai cac md hinh nay mang lai nhiéu loi ich rd rét cho cac doanh nghi¢p thuong mai dién tir
tai Viét Nam, bao gdm giam chi phi dénh gi4 thu cong, phat hién nhanh hon cac van dé vé chat luong
san pham va khai thac thong tin ngudi tiéu dung kip thoi hon. Sau khi duoc trién khai, cac mé hinh ¢6
kha ning mé rong hiéu qua theo quy mé dir lidu - day 1a mot loi thé quan trong dbi v6i cac nén tang thoi
trang c6 luu luong truy cap cao, noi hang nghin danh gia dugc tao ra mdi ngay.

Vé mit Gng dung thuc tién, két qua nghién ctru c6 thé duoc khai thac theo bon hudng chinh trong
hoat dong kinh doanh thwong mai dién tt. Thit nhdt, cac mé hinh c6 thé hd tro xay dung hé thong xép
hang san pham va don vi kinh doanh dua trén cam xtc thuc t& ctia ngudi mua. Piém xép hang co thé
dugc tinh theo cong thirc tong hop giita s lugng danh gia tich cuc va tiéu cuc trén tong sd danh gia nhan
duoc, thay vi chi dua vao diém sao trung binh nhu hién nay. Viéc truc quan hoa chi sb nay giup khach
hang méi ¢6 co so tin tudng hon khi dua ra quyét dinh mua sam, dong thoi cai thién kha nang hién thi
clia san pham trén cac cong cu tim kiém. Thit hai, md hinh c6 thé phuc vu tryc tiép cho danh gia va cai
thién chat lugng san pham. Bang céach trich xudt va phan tich cac danh gia tiéu cuc theo tir khoa lip
lai, doanh nghiép c6 thé xac dinh chinh x4c cac thudc tinh san pham dang bi phan hoi x4u - ching han
chat liu vai, kich ¢&, hay quy cach dong géi - tir d6 dua ra diéu chinh kip thoi trong vong doi phat trién
san pham. Pic biét trong nganh thoi trang, noi xu hudng tiéu dung thay d6i nhanh, viéc cip nhat mo
hinh dinh ky gitp doanh nghiép bit kip phan hoi cua thi trudng ma khong can tén chi phi khao sat thu
cong. Thit ba, phan loai cam xtic ¢6 thé dugc tich hop vao hé théng goi ¥ san pham ca nhan hoa. Thay
vi chi dwra vao lich str mua hang, mé hinh cho phép hé thong nhan dién nhitng nhém san phim ma ting
khach hang thé hién thai do tich cuc qua danh gia, tir d6 goi ¥ cac san pham twong tu phi hgp hon véi
so thich thuc su ctia ho. Trén cac nén tang c6 luu lwong 16n nhur Shopee, cach tiép can nay c6 tiém ning
gia ting ty 1 chuyén d6i va giam hién twong "duéi dai" - tirc nhitng san pham phu hop voi nhu cau cu
thé nhung it dwoc ngudi mua tim thay. Thir fur, trong bdi canh nghién ctru thi truong, mé hinh c6 thé xir
ly khéi luong 16n phan hoi dang van ban tur cac chién dich khao sat, phan loai tu dong thai do cua tung
nhom khach hang myc tiéu. Didu nay gitip doanh nghiép khong chi tiét kiém thoi gian tong hop dir liéu
dinh tinh ma con c6 thé phan khuc khach hang theo cam xiic, xac dinh nhom dang c6 thién cam hay bat
mén v6i thuong hidu dé ¢ chién lugc truyén théng phu hop. Tom lai, gid tri ciia cac md hinh dugc dé
xuat khong dimg lai & do chinh xac phan loai, ma nam ¢ kha niang mo rong sang nhiéu bai toan kinh
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doanh khac nhaﬂu sau khi mé hinh d& dwgc huan luyén ma khong can tién hanh huén luyén lai cho timg
ung dung cu thé.

Tuy nhién, nghién ctru van ton tai mot s6 han ché. Phan loai nhi phan co thé don gian hoa qua mirc
quan diém cua ngudi tiéu dung; viéc st dung diém danh gia sao 1am nhan thay thé c6 thé gy nhiéu
nhan dbi voi cac danh gia 3 sao & ving ranh gidi; va cac md hinh van gap khé khan trong viée xir 1y su
mia mai hodc chdm biém trong ngdn ngit. Hién tuong qua khép (overfitting) ciing van ton tai mic du
d3 ap dung k¥ thuat oversampling va céac kién trac tién tién. Cac nghién ctru trong twong lai nén xem
xét phan tich cam xtic theo khia canh (aspect-based sentiment analysis), dir liéu da phuong thirc, cac
k¥ thuat diéu chuan (regularization) manh hon, ciing nhu gan nhén thu céng doc lap dé xay dung bo dir
liéu chudn déng tin cdy hon. Nhin chung, nghién ctru nay cho thiy viéc két hop hoc siu tién tién véi cac
cong cu xur ly ngon ngtr tu nhién chuyén biét cho tiéng Viét ¢6 thé tao ra mot khuon khd manh mé va co
kha ning mé rong cho phan tich cam xuc, v6i tiém niang ting dung rong 16n trong linh vuc thuong mai
dién tir dang phat trién nhanh chéng tai Viét Nam.

Loi cam on: Tdc gia xin cam on nhém nghién ciru thugc Pé tai NCKH cdp co sé Truong Pai hoc
Ngoai thirong, mé s6 NTCS2022-10, vi nhitng hé tro' ky thudt va gép y trong qud trinh thuc hién nghién
cteu. Moi ngi dung va két lugn trong bai viét thudc trach nhiém cia tac gia.
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