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TOM TAT

Trong nhng ndm gén day, cac ho néng dan da phét trién viéc ban ndng sédn cho ngudi tiéu ding
théng qua cac san TMBT. R6 rang la TMBT da trd thanh mét phuong thiic mdi va hiéu qud dé gidp
cac hd nbng dan tiép can thi truong. So véi cac mat hang khac, ndng san la mat hang bi anh hudng
nang né theo mua vy, cé nhing dac diém khé khan nhu thai han st dung ngan, dé bi hu hong,
chi phibdo quan va van chuyén cao. Ngudi tiéu dung dat ra nhing tiéu chuén cao vé chat lugng,
t6c do giao hang, tan sudt tiéu thy, don gid cho cac san phdm nay. Viéc ldy danh gia, phan énh
clia khach hang lam d6i tugng nghién ctiu gitip doanh nghiép kham pha co ché ra quyét dinh cla
ngudi tiéu dung, tir dé cé chién lugc tiép thi phu hgp cho néng san ctia minh. Bén canh do, ho sé
thay dugc khach hang khéng hai long vai diém nao dé khac phuc, nang cao chat lugng san pham
va dich vu. Trong bai nghién ctiu nay, nhém tac gia nghién clu va dé xuat cac phuong phép hoc
maéy dé phan loai, sang loc va khai phé binh luan dang van ban ctia khdch hang vé cac sén pham
noéng san trén 3 san TMBT Tiki, Sendo va Voso. Thuc nghiém mo hinh trén tap di liéu thu thap
dugc vai két qua thuat toan sgdclassifier két hop véi phuong phap One-vs-Rest cho két qua du
dodn t6t nhat vai 87%. Nghién clu cling xay dung céc biéu dé va thé hién truc quan sé liéu phan
tich nhiing yéu t6 tac déng dén sy hai long ctia khach hang vé chét lugng san phdm cing nhu
dich vu ctia ngudi ban va san TMBT. Ngoai ra, nghién ctiu dé xuat nhiing khuyén nghj gitip cho
doanh nghiép cé thé cai thién chat lugng san pham, dich vu tr d6 c6 chién luge dé thu hut va gilr
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GIOI THIEU

TMDT dang ngay cang phat trién va chiém vai trd
dang ké trong nén kinh t€. Nong nghiép tii xua dén
nay ludn 1a mét nganh chi luc ctia Viét Nam. Viéc két
hop ca hai nganh chic chén sé giup kinh t€ Viét Nam
phat trién theo hudng tich cuc. Céac doanh nghiép
tham gia vao thi trudng TMDT trong linh viic nong
san ngay cang nhiéu vi thé viéc canh tranh la diéu bt
budc. D€ c6 thé ning cao hiéu qua canh tranh, cac
doanh nghiép can hiéu rd nhu ciu cta khach hang
théng qua cdc binh ludn cta khach hang. D€ giai
quyét bai todn nay, nghién ctu da thu thap cic binh
luén v€ néng sin trén cac san TMDT. Nhung di liéu
chi & mic so cip, do dd, cac phuong phap hoc may
da dugc dp dung vao nghién ctu d€ cd thé phan loai
ra dugc céc binh lun tich cyc hay tiéu cuc va két hgp
v6i cac nhan cht dé€ lién quan nhu chit lugng nong
san, gid ca, dich vy, giao hang, hé thong truc tuyén va
dung cac phuong phap phan tich, tryc quan hoa di
liéu trén céc biéu d6. Bai nghién ctiu sé duara cdi nhin

téng quan vé san phdm noéng san trén cic san TMDT
(cu thé & day la Tiki, Sendo, Voso) va cic nganh hang
(rau, ct, trai cy, thit), bén canh d¢6 la d€ xuit mot mo
hinh phén tich cdm xuc dya trén binh luan ctia ho vé
cdc san phdm ndng san trén cac san TMDT. Cac biéu
do6 dugc phan tich sé chi ra nhiing yéu t6 tac dong dén
su hai long ctia khach hang vé chit lugng san phim
cing nhu dich vu ctia ngudi ban va san TMDT.

CO SO LY THUYET VA CAC NGHIEN
CUU LIEN QUAN

Khai pha van ban, con dugc goi 1a phan tich van ban,
la mot ky thuét tri tué nhan tao dé chuyén ddi di liéu
phi cu truc thanh di liéu cé ciu truc bing cach st
dung NLP phan tich bing cac thuat toan hoc may!.
Cac ky thuat khai thac vdn ban nhu phan tich cdp do
tu (vi du: phan tich tan sudt), phén tich lién két tu (vi
du: network analysis) va cac ky thuét ning cao (vi du:
phan loai van bén, phan cum vén ban, mé hinh héa

cha dé, truy xuét thong tin va phan tich cim xuc) 2.

Trich dan bai bao nay: Anh N TN, Giang P TH, GiangVC,AnNBT,Dat N P, AiH TN, Hung N Q. Ung dung
phuong phap hoc may dé phan tich binh luan cta khach hang vé thuc pham tuci séng trén cac san
thuong mai dién tir & Viét Nam. Sci. Tech. Dev. J. - Eco. Law Manag.; 6(4):3682-3690.
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Trong bai nghién ctiu nay, nhém téc gia tap trung vao
viéc phén tich cadm xtc théng qua binh luan khach
hang.

Céc ki thuét phén tich cdm xuc c6 thé chia thanh hai
loai 13 cach tiép cin dya trén tu ving va céch tiép cin
dua trén may hoc®. Ngoai ra, c6 mét phuong phap két
hgp két hgp mot s6 thuat todn phén loai co s¢ dé t6i
uu két qua phan loai cudi cling dugc goi la cac phuong
phép téng hgp (ensemble methods).

Hassan et.al tién hanh nghién ctiu d€ cai thién mo
hinh phén tich cdm xuc ctia Twitter. Nghién ctu da
so sanh két qua gitia cac thuat toan: SVM, Logistic
Regression, Naive Bayes, Bayes Net, REP Tree, Ran-
dom Tree, va RBF Neural Network. Két qua cho thiy
phuong phép téng hgp dat dugc do chinh xdc cao
hon. Wang et.al® ciing tién hanh phan loai cam xtc
duing 5 thuat toan 1a Support Vector Machine, K Near-
est Neighbor, Decision Tree, Maximum Entropy va
Naive Bayes. Thém vao do, nghién ctu ap dung thém
3 phuong phép t6ng hgp la Random Subspace, Boost-
ing, and Bagging. Két qua cho thdy Random Subspace
cho ra két qua tot nhat.

Céc nghién ctu trude d6 da dat dugc nhiing két qua
tot trong linh viic phan tich cim xtic. Trong nghién
cttu nay, hom tién hanh xay dung mé hinh téng hop 2
phuong phdp Binary Relevance va One-vs-Rest. Mbi
phuong phdp sé két hgp v6i mot thuit todn hoc may
dé tién hanh huén luyén va du dodn dya trén tp kiém
thi da dugc chia trude do. Diéu nay sé t6i uu hoa két
qua du doan binh luén khach hang, phén tich tling
cum tit d€ xdc dinh cdm x1c tich cyc hay tiéu cy.

PHUONG PHAP NGHIEN CUU

Hinh 1 trinh bay mé hinh nghién ctu binh luin cta
khéch hang vé ndng sén trén cac san thuong mai dién
tt dua trén phuong phap hoc may. M6 hinh bai todn
dugc chia ralam 4 phan: Thu thép di liéu, Tién xt ly
dii liéu, Huén luyén mo hinh va Phén tich truc quan
héa. St dung céc thu vién Request va BeautifulSoup
trong ngon ngii 14p trinh Python dé thu thép di liéu tit
cac san TMDT nhu Tiki, Sendo va Voso. Céc dii liéu
d4u vao dugc xti ly sach nhu x6a dong rong, ki tu icon,
ki ty ddc biét, chuyén vé ki tu thuodng,... trudc khi
dugc dua vao huén luyén moé hinh thong qua cc thu
vién c6 san trong ngdn ng l4p trinh Python, viéc nay
lam cho di liéu tho dugc diéu chinh lai phtt hgp véi
céc budc sau. Dii liéu con dugc hé thong hoa va gan
nhin dya vao nhiing khia canh khéc nhau, su quan
tam hay thai do,... d€ phuc vu cho viéc du doan. Cac
thuat toan hoc may dugc st dung d€ huén luyén két
hop véi cic ensemble method dé€ dua ra do chinh xéc
cao nhdt. Cudi cung la thuc hién truc quan héa dit
liéu v6i Power BI thong qua cac biéu do6 tit d6 ¢ co s&
dua ra nhiing dé xuit giai phap.
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Thu théap dii liéu

Dua trén l1ap trinh bing ngoén ngit Python, ching t6i
st dung mot s6 thu vién sdn c6 dé gitp cho viéc khai
pha di liéu nhu: Request, Pandas, NumPy.  Tuy
vao mdi cdu tric clia website ma quyét dinh thu
thép thong tin qua ciu triuc Hypertext Markup Lan-
guage (HTML) hay Application Programming Inter-
face (API) cua website.

Mo ta dit liéu

B¢ dii liéu dugc nhém nghién ctiu st dung gom c6 dit
liéu ti 3 san giao dich TMDT la Tiki, Sendo va Voso
v6i chl dé vé ndng san Viét Nam tii thang 10/2021
trd vé trude va tli sau thang 10/2021 dén dau thang
05/2022. Chi tiét 1a cdc san phdm vé rau ca qua, thit,
tréi cay ctia san Tiki, cdc san phdm thit tring, rau ct
qua ctia san Sendo va ddc san cac mién ctia san Voso.
T6ng cong gdm 180,609 binh luén dén tit ca 3 san.

Tién xi ly di liéu

Do tép dit liéu vé binh luan san phdm ctia ngudi dung
cén phai loc sach trudc khi dua vao hudn luyén mo
hinh, d€ giai quyét vdn dé nay chung t6i st dung mot
s6 phuong phép xt 1y ky tu, tit ngii trong cAu nhu stia
16i chinh t&, lam r6 nghia cta tit. Dong thdi ciing loai
bo di icon, ky tu ddc biét trong ciu va xda tit ca cac
binh ludn réng (chi gdm cdc ddu cich khoang). Cudi
cung 1a chuyén tit ca ciu vé chit thudng.

Hé théng héa va gan nhan dirliéu

Bang 1 théhién cdc trudng dii liéu dugc thu thap ti 03
san thuong mai dién ti. D liéu dugc hé thong hda cd
cac cot v6i cac thong tin bao gom User_ID (Ma khach
hang binh luan san phdm), Item_ID (M3 san phdm),
Rating (Piém danh gid), Comment (Binh luin khach
hang), Product Name (Tén san phdm).

Dua trén cong trinh ctia Fang Lyu va Jaewon Choi®,
chung t6i ghi nhin dugc nhiéu khia canh khac nhau
vé su quan tam, yéu cdu va thai d¢ ctia khach hang d6i
v6i san phdm ndng san va dich vu dugc cung cép trén
cac san TMDT, thong qua d6 c6 dong thanh cdc nhom
vin dé ma doanh nghiép cin quan tAm phat trién hay
cai thién hoat dong kinh doanh ctia ho trong Bang 2.
Céc thé cht d€ dugc nhom dua ra trong nghién ctiu
la Food quality; Product affordability; Online system
quality; Customer service; Packaging design; Deliv-
ery. Bén canh do, dé€ c6 thé binh luin va nghién ctu
sdu hon, nhém da thém vao yéu t6 Tich cuyc (1) va
Tiéu cyc (2) cho tling thé chu dé dua trén noi dung
cdc binh ludn ctia ngudi mua hang. V6i méi thé chu
dé thi yéu t6 tich cuc, tiéu cuc sé c¢d cac tit mo ta tuong
ung nhu bang bén dudi.
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PHAN TICH VA
TRUC QUAN HOA

HUAN LUYEN
MO HINH

TIEN XU'LY DU
LIEU

THU THAP DU’
LIEU

Tru'c quan héa

Toi Gabui
Rau: cuComko

Thdng ké mé ta

! 21 HEG HeoSutn Non Excel
] ML= cUCombo- Rau
] NGO Heosuér

Ensemble methods

Binary Relevance

Multi Label Classification & Sentiment Analysis

Machine learning algorithms

+

GradientBoostingClassifier

[ Bagging Classifier

LinearSVC ” SGDClassifier |

Lam sach dir ligu

X6a binh luan réng

Xoa ki tu dic biét

Hé théng hoa

Gan nhan dif liéu theo 6 tiéu chi

e Chuyén thanh chi l
Loai bo icon thuding
h
Thu vién Python Lay dir liéu tir 3 trang web
Request Beautiful Soup @ sendo VOSO.vn

Hinh 1: M6 hinh nghién ctu téng quan

Bang 1: Bang dii liéu dugc hé thdng héa truéc khi gan nhan

User_ID

2029473611

17579238

18081630

17642882

842046

Item_ID

48309189

107153583

107153612

114938904

676057

Rating

5

Comment

Chuyén nghiép, than thién. Pep nhu mo ta.
Doéng gbi ky luéng. Chat lugng tuyét voi. Gia
tot. Giao hang nhanh bat ngs. Giao hang nhanh.
Hoém trudc dat hom sau c6 luon. Thoi budi dich
da gian cach c dat1a nhanh nhat. Ban giao hang
thén thién.

San phdm da nhén dugc nhanh, dép ting nhu cau
cho biia an hang ngay, cam on thit tuci ngon.

Thit hoi m& nhung giao nhanh gon le. Dich vy
ma giao hang khd nhanh.

Ki khoai dugc 6 ct thi 3 cti bi sdu va moc mam
phai bo di.

Hang chua nhé4n dugc ma tin nhin béo da giao
hang, bén giao hang goi dién kéu t6i qua khong
giao dugc nén sang nay giao sém, sdng gio cing
ché thdy tin nhan hay thong béo gi, shop thi nhan
tin mai khong thay tra loi!!!

Product Name

[CHI GIAO HA
NOI] 0.5kg Sa
VIETFARM

[Chi giao HCM] bui
Toéi Ga DTP - 1IKG

[Chi giao HCM] Ba
Chi Heo C6 Da DTP
- 1KG

Khoai lang - 1kg

Gi nit hoang - 5kg
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Bang 2: Cac cha dé va cum tif nhan dién

Cha dé Mo ta

Food quality Chit lugng thuc phdm

(FQ)

Product affordability Khéd ning chi trd san phidm/
(PA) san phdm phu hgp s6 tién

khach hang bo ra

Online system quality

(SQ)

Chat lugng cua hé thong truc
tuyén/Chét lugng quan ly, van
hanh ctia sain TMDT

Customer service Chidm s6c khiach hang/chat

Tich cuc (1)
Ngon, tuoi, ngot, thom,

chat lugng tot

Gia ré, gia tot

Hé thong, luon tin tudng
[tén san TMDT]

Chuyén nghiép, than thién,

Tiéu cuc (2)

Chit lugng can t6t hon,
hoi, hu, bi dap, héo, chit
luong qua té

Gid dit, hoi dit, gid mdc,
hoi méc

Hé thong, thit vong véi
[tén san TMDT]

Shop cén thén thién hon,

(CS) lugng phuc vu ctia bén ban  shop nhiét tinh, lich sy, tra  khoéng phan hoi, thai do
trén san TMDT 16i tin nhidn nhanh phuc vu chua t6t

Packaging design DPéng gbi san phdm bugc hut chin khong, Nén dong goéi ky hon,

(PD) dong goi ky, dung trong  khéng c6 ma vach, dong
lugng g0i so xai, hut chan khong

khong dugc khit/ky, thiéu
can
Delivery Van chuyén/giao hang Giao hang nhanh, giaosém  Giao hang cin nhanh hon,
(DL) hon thoi gian dy kién giao tré
Bang 3: Vi du gan nhan chi dé dua theo ndi dung danh gia

Noi dung Gan nhan

Toi chd ca tudn ma chua nhén dugc hang nhung trén hé thong lai thong bao Giao hang thanh ~ SQ2

cong.

Thit tuoi, dong goi cdn than. Nhung kho 1én c6 mui la phai bo lu6n 1kg thit. FQ2PD1

Rau mudng rét tuoi, rdt ngon. Goi hang rat cin than. Giao hang rit nhanh va rt ¢4 luongtam  FQIPD1DV1

trong mua dai dich. Rét biét on ngudi giao hang lam viéc rat tn tim. Cau chic moi ngusi

nhiéu stic khoé mua dai dich.

Sén phdm khong nhan mdc thuong hiéu, khong han st dung. SQ2CS2PD2DV2

Phan anh thi bdo do don hang qua tai nén nhan vién dong géi c6 sai sét, nhung khi giao bu

hang 14n 2 van khong cé. Giao hang thi qud hen 3-4 ngay ma ctt dé thoi gian giao hang trén

tiki la trudc 16:00 ngay mai. Lién hé Tiki toan néi v6i may, r6i gap nhan vién tu van thi ngoi

doi dai ¢6 méi thiy phan hoi.

Chuyén nghiép, than thién. Pep nhu mo6 ta. Péng goi ky ludng. Chat lugng tuyét voi. Gid tot.  FQIPA1CS1PD1IDV1

Giao hang nhanh bét ngo.

Nhoém nghién ctiu thuc hién qué trinh gan nhan tha
cong dya trén ndi dung binh luin clia ngusi mua hang
trén tiing san TMDT. N¢i dung binh ludn sé dugc gan
nhan theo cac thé cht d¢ ma nhom da dé xuét bén trén
va dua vao ngii canh ctia ndi dung ma sé xét dén cac
yéu t6 tiéu cuc va tich cuc cho tling truong hgp. Nhu
vay ung véi tiing chu d€ nhu chit lugng san phim,
d6ng goi san phdm, ... sé c6 hai yéu t6 tich cyc va tiéu
cuc, téng cong la 12 nhan dan. Tuy nhién, trong mot
binh luén, khéch hang c6 thé d€ cap dén nhiéu cha dé
va v6i mdi cht d€ lai 6 binh luén tich cuc va tiéu cuc
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khac nhau. Do d6, tuy thudc vao ndi dung binh luén,
ndi dung ddn nhan sé khac nhau va khong c¢6 dinh.
Bang 3 trinh bay vé mot s6 vi du chi tiét.

Vector héa bé dirliéu

bébat dau qua trinh hudn luyén hoc may thi ta khong
thé dua di liéu dau vao 1a vin ban cho may hoc ma
phai chuyén cac dit liéu nay sang dang vector, mot s6
phuong phap thuong dugc st dung vao trong budc
nay nhu la: M6 hinh Bag of Words, TF-IDE.... Trong
bai nghién ciu nay ching t6i chi sti dung mo hinh
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TF-IDE

TF-IDF la ky thuat dugc dung d€ tinh todn trong s6
ctia cdc til. Trong s6 nay thé hién tdm quan trong cua
mot tii trong mot van ban 7,

Mo hinh du doan

Sau khi thuc hién cdc mé hinh hoc may, két qua du
dodn can xac dinh dugc tling yéu t6 tich cuc va tiéu
cyc ting v6i moi chu dé. Vi vy khong thé dung mét
phuong phap don 1é ma la phai la sy két hgp ctia nhiéu
phuong phap khac nhau. Nhém nghién ctiu tién hanh
x4y dung mo hinh két hgp 2 phuong phép Binary Rel-
evance® va One-vs-Rest® va céc thuét toan hoc may
nhu: Bagging Classifier |°, Gradient Boosting Classi-
fier'!, Support Vector Machine (SVM) 2, Stochastic
Gradient Descent (SGDClassifier).

Bagging Classifier 1a thuét toan gitp ching ta c6 thé
chia tip di liéu hudn luyén thanh 2 phin ngiu nhién
va huén luyén trong moé hinh ciy quyét dinh mot
ntia. Gradient boosting 1a m¢t phuong phap gitp phat
trién mo hinh phéan 16p va tuyén tinh d€ cai thién qua
trinh hoc cia mé hinh. Linear SVC 1a mé hinh cho
mot kha nang xay dung mé hinh da dang cac tly bién.
SGD ClassifierStochastic Gradient Descent (SGD) la
mot thuat todn dugc ap dung thanh cong cho céc tip
dii liéu quy mo 16n bai vi viéc cap nhét cac hé s6 duge
thuc hién cho méi trudng hgp huén luyén, thay vi &
cubi cac trudng hgp. Ngoai ra thi SGD c¢6 thé dugc
huén luyén stt dung ngit quing (sé van c6 thé chay
tiép dugc néu bi tam diing).

Moéi phuong phap sé két hgp v6i mot thuat toan hoc
mady dé tién hanh hudn luyén va dy doan dya trén tap
kiém thtt da dugc chia trudc d6. Trong mdi lan vong
1dp chay sé dua ra thoi gian huén luyén, thoi gian dy
dodn, diém s6 va d6 chinh xéc cho tiing mo hinh cu
thé.

KET QUA & THAO LUAN

Két qua dugc thuc nghiém va danh gid mo hinh dugc
théhién trén Bang 4. Dya trén cdc thang do diém Pre-
cision hay F-score da s6 céc két qua cho ra déu trén
80%, day 1a mot két qua dy doan khd cao. Tuy nhién,
khi xét dén khia canh thoi gian thi thuét toan Gra-
dientBoostingClassifier két hop véi phuong phép Bi-
nary Relevance cho ra con s8 kha cao (4416s cho thoi
gian huén luyén) va tuong tu véi thuét todn Bagging-
Classifier két hgp véi Binary Relevance (27s cho thoi
gian du dodn). Khi xét ciing moét tap di liéu véi nhau
ma céc thuat todn nay cho ra thoi gian da c6 sy chénh
léch 16n nhu vay thi khi tién hanh dua vao cic dii liéu
thuc t€ ¢6 do 16n gip nhiéu lan déng nghia véi viéc
thoi gian ciing sé tang cao.

Thuat toan SGDClassifier véi 2 phuong phap két hop
déu cho két qua du doan & 2 thang do Precision va F-
score datlan lugtla 87% va 82%, tuy nhién véi phuong
phép Binary Relevance (BR) thi thoi gian huén luyén
ciing nhu du dodn lau hon (40.5s huén luyén va 0.5s
du dodn) so v6i phuong phap One-vs-Rest (OVR) chi
v6i 0.2s hudn luyén va 0.003s du dodn, cé thé néi
SGDClassifier két hgp v6i One-vs-Rest 1 thuat todn
toi uu nhét cho bai todn va b dit liéu nay.

Biéu d6 trong Hinh 2 dugc tao ra d€ tryc quan hda
thuc trang kinh doanh ctia cac nganh hang nong san
tinh dén thing 10/2021. S& lugng san phdm thu thép
dugc tit cac san TMDT 13 3032 san phdm trai dai trén
6 nganh hang bao gom thit heo, thit bo, thit gia cdm,
rau, ct, trai cay. V6i téng s6 khach hang 1a hon 28000
ngudi, va trung binh binh lun cta céc san 1a x4p xi
4.7 sao. Sau khi phan loai cac danh gid, ty 1é tich cuc &
céac lugt binh luan & khach hang 1a rat cao chiém xap
xi 61% trén téng so.

S6 lugng binh luén khach hang dé€ lai bat dau ti cac
thang gitia ndm ctia 2021 ¢4 nhiing chuyén bién r6 rét,
tang d4n theo thoi gian va dat dinh vao thang 8 cling
ndm, thang 8 la khoang thoi gian dich bénh bung phat
manh nhét v6i chiéu huéng x4u nhung lai 1a ct hich
tich cuc cho cac hoat dong kinh doanh ndng san trén
cac san TMDT.

Mot s6 tiéu chi nhu chdm séc khach hang, giao hang,
quan ly hé thong c6 ty 1¢ tich cuc va tiéu cuc khdng
qua chénh léch, diéu nay ciing c6 thé ly gidi bdi tinh
hinh dich bénh lam anh hudng khéng nho. Khi cac
lénh gian cach dugc ban hanh, da tré thanh rao can
d6i véi viéc dam bao thai gian, chat lugng giao hang
ctia cdc san thuong mai dién tii; bén canh do, lugng
mua ting dot bién dan dén viéc cdc clia hang khong
bao quat dugc qua trinh chdm s6c khach hang va hé
théng qua tai phat sinh cac truc trac dnh hudng dén
trai nghiém mua hang ctia khich hang.

C6 mot su khac biét 16n khi nhén t6 thi hai ma ngudi
tiéu dung quan tdm 13 viéc van chuyén san phim,
trong khi d6i véi cac nghién ctiu trudec d6 da chi ra
rdng gid ca la uvu tién hang dau khi ngudi tiéu dung
quyét dinh mua san phim trén cic trang TMDT. Déi
v6i nhiing mat hang tuoi s6ng, nguoi tiéu dung rat
quan trong viéc giao hang ding gid, giao cham thi
thit rau dén tay khach hang da mat ngon, tham chi
hu hong.

Nhoém nghién ctiu tién hanh thu thap ti€p di liéu tu
cudi thing 10/2021 dén thang 5/2022 va thé hién qua
Hinh 3. Tinh hinh dich co ban da dugc kiém soét
trong thoi diém. Muc tiéu clia viéc nghién ctiu nay
giup xac dinh liéu sau khi dich bénh dugc kiém soét
khach hang c6 con tiép tuc mua hang néng san trén
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Bang 4: So sanh cac mé hinh

Machine learning algorithms Ensemble Precision F_score Thoi gian Thoi gian
methods huén luyén du doén
BaggingClassifier BR 84% 80% 1808.286 26.931
OvR 84% 80% 123.602 0.222
GradientBoostingClassifier BR 87% 79% 4416.853 1.361
OvVR 87% 79% 72.042 0.035
LinearSVC BR 86% 82% 8.118 0.581
OvR 86% 82% 0.458 0.004
SGDClassifier BR 87% 82% 40513 0.558
OvR 87% 82% 0.221 0.003
36 luong dénh gié theo s6 sao
3032 —
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Hinh 2: Thuc trang kinh doanh dén thang 10/2021 clia cdc nganh hang néng san

cac san TMDT hay khong va phan hoi ctia ho nhu thé
nao.

T6ng s6 binh ludn thu vé dugc 14 2547 binh luén, sau
khi phén loai cic danh gid, ty 1é tiéu cuc & cac lugt
binh luan & khach hang la rét cao trén 62% trén tong
s6. Tu thang 2/2022, s6 lugng binh luan tich cuc va
tiéu cyc x4p xi nhau, cho théy sau dich tinh hinh néng
san trén cac san TMPT c6 chiéu hudng di xuéng.
Ngudc lai v6i nhiing binh luan truéc thang 11/2021,
thit bo va thit gia cdm 1a hai nganh hang c6 s6 binh
luén tiéu cuc cao nhit vdi 48%, trude d6 thit bod chi
¢6 134% binh luén tiéu cyc. Thit heo 13 nganh c6 s6
lugng binh luan tiéu cyc thdp nhat, x4p xi 11%.
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Trong nghién ctu tiép theo chung t6i sé tién hanh cai
dat hé thong dé tu dong cap nhat di liéu. Dii liéu sé tu
trich xudt dit liéu ti trén website cac san TMDT, loai
bd dii liéu triing 1dp trudce khi luu vao co sd dit liéu va
tu dong dua vao biéu do dé truc quan hoa.

KET LUAN

Bai nghién ctu da gidi quyét dugc ba van dé€ quan
trong dong gop vé mat khoa hoc va thyc tién trong
linh vuc phén tich dit liéu binh luén khach hang:

Thi nhét, nghién cttu da tim ra nhiing khia canh nao
anh hudng dén trai nghiém ngudi dung vé nong san
trén cac san TMDT. Mtic d6 ma nhiing khia canh nay
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Thurc trang kinh doanh tir thing 10/2021 dén thang 05/2022

6 lwgmg binh lugin tich cye tiéu cye theo thoi gian
Sentiment @1 @2

Jan 2019 Jan 2020 Jan 2021 Jan2022
Year

6 lrgmg binh lun vé

6 lwgng binh luin vé
"Chit hrong san pham" "Gid ¢a""

id ca'"

$6 lrong binh lugn vé
"'Quin Iy hé thong"

Tih

Quin

4 b bk i
o

T§ 16 binh lugn tich cye tiéu cyc

Sentiment
P
.

S6 lwgng binh ludn vé
"Giao hang""

T§ 1¢ tich cue tiéu cuc theo nganh hang
Sentiment @1 @2

6 lwong binh ludn vé
"Dich vy khich hang"

6 lwong binh lun vé
"Déng géi sin phim""

so7

P

Hinh 3: Thuc trang kinh doanh tir thang 10/2021 dén thang 05/2022 clia cac nganh hang néng san

anh hudng dén cam xudc cta ngudi mua dugc coi la
tich cuc hay tiéu cuc. Cac khia canh bao gom: chit
lugng san phdm, déng goi san phdm, van chuyén, gia
thanh, dich vu khach hang va hé thong dit hang.

Thit hai, nghién cttu da phat trién mé hinh hoc may
tu dong phét hién va gan nhén cho tét ca cac chu dé
cung xudt hién trong mét cdu danh gia. Mo hinh ciing
ty dong gan nhan cam xutc cho cac binh luén.

Thit ba, x4y dung cic biéu d6 va thé hién truc quan s6
liéu phan tich, gitp doanh nghiép c6 chién lugc phat
trién cac san phdm tit ndng san va tham gia thi trudng
t6t hon. Dua vao d6 ma doanh nghiép c6 thé phan
tich diém manh va diém yéu ctia minh ciing nhu d6i
tht1 canh tranh d€ c6 cac chién lugc t6t hon.

LO1 CAM ON

Nghién ctiu nay dugc tai trg béi Trudng Pai hoc Kinh
té - Luat, PHQG-HCM va nhém tac gia glii 16i cdm on
dén anh V6 Tran Dong Duong, sinh vién khoa Khoa
hoc va Ky thuat thong tin, truong Pai hoc Cong Nghé
Thong Tin, PHQG-HCM da hé trg nhém.

DANH MUC TU VIET TAT

TMDT - Thuong mai dién ti;

NLP: Natural Language Process (Xt ly ngoén ngii tu
nhién);

TF-IDF: Term Frequency-Inverse Document Fre-
quency;

HTTP: Hypertext Transfer Protocol (Giao thtc
truyén siéu vin ban);

JSON: JavaScript Object Notation (Mot kiéu di liéu
m& trong Javascript);

API: Application Programming Interface (Giao dién
lap trinh ¢ing dung);

BR: Binary Relevance;
OvR: One-vs-Rest.

XUNG DOT LOI iCH
Nhém tac gia xin cam doan rdng khong c6 bt ki xung
dot lgi ich nao trong cong bo bai bao.

PONG GOP CUA CACTACGIA

Cac tic gia cung dong gop vé y tudng, muc tiéu, lua
chon phuong phép nghién ctu, thao luén cac két qua
nghién ctiu va cdc van dé lién quan dén truc quan hod
dit liéu va két quin nghién ciu.
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Applying machine learning methods to analyze customer
comments about fresh food on e-commerce platforms in Vietnam

Anh Nguyen Thi Ngoc, Giang Phan Thi Ha, Giang Vo Chi, An Nguyen Ba Thinh, Dat Nguyen Phat,
Ai Ho Thy Nhan, Hung Nguyen Quang”

ABSTRACT
In recent years, farmers have developed the sale of agricultural products toward consumers via
el e-commerce platforms. E-commerce has become a new and effective way to help farmers ac-
Use your smartphone to scan this cess the market. Thus, in comparison to other commodities, agricultural products are heavily af-
QR code and download this article fected by seasonality, with complex factors such as short shelflife, vulnerability to damage, and high

transportation costs. Consumers set high standards for the quality, speed of delivery, frequency of
consumption, and unit price of these products. Analyzing customer reviews helps businesses dis-
cover consumer decision-making mechanisms, thereby forming an appropriate marketing strategy
for their agricultural products. Besides, they will see what customers are unsatisfied with to solve
and improve the quality of products and services. In this study, the authors research and propose
machine research methods to classify and screen customers' comments about agricultural prod-
ucts on three e-commerce platforms: Tiki, Sendo and Voso. Experimenting with the model on the
collected data set with the results of the sgdclassifier algorithm combined with the One-vs-Rest
method gave the best prediction results with 87%. The study also builds charts and directly shows
the amount of data analyzing the factors affecting customer satisfaction with quality products as
well as seller's services and e-commerce platforms. In addition, the study proposes recommen-
dations to help businesses improve the quality of products and services, thereby providing better
strategies to attract and retain customers.

Key words: user comments, machine learning, agricultural products, sentiment analysis, e-
commerce
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	Hệ thống hóa và gán nhãn dữ liệu
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	KẾT QUẢ & THẢO LUẬN
	KẾT LUẬN
	LỜI CẢM ƠN
	DANH MỤC TỪ VIẾT TẮT
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	References


