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Tom tat

Nghién ctu tap trung vao muc tiéu chinh 1a 4p dung mé hinh Neural Network dé phan loai cam
xuc cuaa khach hang tiéu dung thanh hai nhom la tich cuc va tiéu cuc dua trén cac binh luan truc
tuyén ma khach hang dé trén nén tang thuong mai dién amazon.com. Nghién ciru ldy ngau nhién
10500 binh luan vé cc san pham thiét bi di dong va phu kién 1am mau dé tién hanh nghién cuu.
Sau d6, nghién ctru tién hanh tién xir Iy dir liéu va hudn luyén bang cac phwong phap may hoc
Neural Network bao gdom LSTM-RNN va CNN dé tim ra mé hinh phu hop véi bo dir liéu huan
luyén va ap dung mo hinh nay dé dy bao phan loai y kién khach hang cho b dit liéu kiém tra. Dya
vao két qua mo hinh, nghién ctru dua ra mot s6 goi y giai phap ma doanh nghiép c6 thé ap dung
tir két qua cua mé hinh.

Tur khoa: M6 hinh Neural Network, cam xdc cua khach hang, M6 hinh LSTM-RNN (Long Short-
Term Memory- Recurrent Neural Network), M6 hinh CNN (Convolution Neural Network).

APPLYING NEURAL NETWORK MODEL TO ASSESS ONLINE CUSTOMER
EMOTIONS
Abstract

The main goal of the research is to apply the Neural Network model to classify the emotions of
consumers based on online comments. A random sample of 10,500 comments for mobile device
products and accessories from amazon.com has conducted in the study. Then, the study conducts
data preprocessing and training using Neural Network machine learning methods including
LSTM-RNN and CNN to find a suitable model for the training dataset and apply this model to
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customer opinion classification forecast for the test dataset. Based on the results of the model, the
study gives some suggestions for solutions that businesses can apply.

Keywords: Neural Network model, Customer emotion, Long Short-Term Memory- Recurrent
Neural Network, Convolution Neural Network.

1. Loi néi dau

Sy bung nd va phat trién cua mang Internet da tao ra anh hudng manh mé trong viée thay doi
tam 1y ngudi tiéu dung (Euromonitor, 2021), tir phan 16n ngudi tidu ding lya chon viéc mua ban
théng qua cac ctra hang thuc, sé lugng ngudi chuyén déi sang mua sam thdng qua cac nén tang
truc tuyén ngay cang gia tang. Theo s liéu thong ké cia Euromonitor, trong ndm 2010, chi 3% s
luong san pham ban ra dugc mua sam tryc tuyén thi dén nam 2020, 16% s6 san pham duoc ban ra
dén tir cac kénh mua sam tryc tuyén.

Déi véi cac doanh nghiép kinh doanh truc tuyén, nén tang cac trang thuong mai dién tir déu
¢6 phan binh luan vé san pham, hodc hoi va dap véi nguoi ban. Do d6, doanh nghiép & c6 co hoi
dé dang hon trong viéc tiép nhan cac danh gia, phan hoi ciia nguoi tiéu ding vé san pham dé co
phuong an kinh doanh phu hgp. Panh gia khach hang dong vai tro quan trong trong hoat dong
quan tri va phét trién cac doanh nghiép, dac biét trong viéc tiang truong doanh thu doanh nghiép
(Karakaya, 2010) va phat trién san pham (Jin, 2019). Do vay, danh gia khach hang gitp doanh
nghiép lua chon dugc cach thu hit khach hang mai khi dua ra quyét dinh mua véi cac san pham
ctia doanh nghiép. Nghién cau caa Nielsen (2016) chi ra rang, 90% ngudi tin tuong nhitng danh
gia tir gia dinh va dong nghiép trong khi con sé nay dat hon 70% véi nhitng ngudi hoan toan xa
la. Nho su tin twong, kha ning dua ra quyét dinh mua sam cac san pham dic biét 1a cac san pham
tryc tuyén dugc thiic day. Bén canh d6, thong qua viéc phan tich cac danh gia khach hang, doanh
nghiép co thé thu thap duoc cac thdng tin hitu ich dé phat trién san pham. Cac danh gia cia khéch
hang, dic biét 1a cac danh gia tiéu cuc, thuong mang lai nhiéu thong tin vé cac 15i san pham, chat
luong dich vu ma san pham gap phai (Berger, 2010). Nghién ciru ciia Helversen (2018) chi ra rang
cac danh gia tiéu cuc 6 anh huong manh dén quyét dinh mua san pham cta ngudi tiéu dung, nhiéu
hon so véi cac gia tich cuc hay s6 sao danh gia trung binh cta san pham. Bgi vay, phan tich nguon
dix liéu 16n cac danh gia va phan loai duoc cac danh gia tiéu cuc s& mang lai nhiéu gia tri cho ngudi
tiéu dung va doanh nghiép thuc hién cac quyét dinh lién quan dén san pham. Nghién ctru di tién
hanh tién xtr 1y dir liéu va huan luyén bang cac phuong phap may hoc Neural Network bao gom
LSTM-RNN va CNN trén cac binh luan vé céc san pham thiét bi di dong va phu kién duoc khach
hang mua béan trén trang amazon.com dé tim ra mé hinh phu hop véi bo dit liéu huan luyén va ap
dung m6 hinh nay dé dy bao phén loai ¥ kién cho b dir liéu kiém tra. Dua vao két qua mé hinh,
bai viét dua ra mot s6 goi y giai phap ma doanh nghiép c6 thé ap dung tir két qua cua mé hinh.

2. Tong quan nghién ciru
2.1. Tong quan tinh hinh nghién ciru quoc té

Pang (2002) da tién phong nghién ciru vé viéc phan loai van ban thanh hai nhém 14 tich cuc
va tiéu cuc st dung cac phuong phap hoc may. Nghién ciu cua tac gia Pang duoc tién hanh véi
2053 danh gia phim (trong d6 c6 1301 danh gia tich cyc va 752 danh gia tiéu cuc) thdng qua cac
phuong phap hoc may bao gdm Naive Bayes (NB), maximum entropy (ME) va support vector
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machines (SVM). Nghién ciru chi ra rang, phuong phap SVM ¢ d6 chinh xac cao nhat so véi do
chinh xac thip nhit & phuong phap NB, tuy nhién khoang cach khac biét 1 khong dang ké.

Sau nghién ctu caa Pang (2002), viéc tng dung mé hinh may hoc trong phan tich tam Iy dan
tré nén phé bién dic biét 1a viéc sir dung cac mo hinh nhur SVM va NB (Medhat, 2014). Ung dung
SVM va ME duoc 4p dung trong nghién ctiu ciia Zhao (2010) vé phan loai tam ly khach hang voi
san pham 1a may anh. Nghién cau sir dung mau gdm 600 binh luan bang tiéng Trung dwoc thu
thap tir cic website thuong mai dién tir Trung Quéc, két qua nghién ciu chi ra rang mé hinh chi
ra rang, d6 chinh xac cua ca hai mé hinh 1a SVM va ME khoang 60% trong viéc phan loai ngon
ngi tiéng Trung.

Mot s6 nghién ciru tim ra cach cai thién d6 chinh xéac caa md hinh tir viéc ap dung két hop cac
phuong phap may hoc véi nhau. Yassine (2018) da nghién ctru vé md hinh SVM va random forest
(RF) va su két hop cua md hinh SVM -RF dé phan loai tam 1y nguoi tiéu ding cac san pham trén
amazon.com. Nghién ctu stir dung mau géom 1000 quan sat, két qua nghién ctiu chi ra rang so Vi
md hinh két hop SVM- RF véi do chinh xéc 1a 83.4%, cac md hinh con lai bao gom SVM va mé
hinh RF c6 d6 chinh xéc thap hon, dat lan luot 1a 82% va 82,4%.

2.2. Tong quan tinh hinh nghién civu trong nwdc

So véi cac nghién ciru nude ngoai, tai Viet Nam, cac nghién ciru vé md hinh Neural Network
g dung trong phan tich tam ly tiéu dung truc tuyén con han ché. Thay vao d6, cac tac gia ciing
thuong st dung cac phuong phap phd bién khach nhu Naive Bayes, va SVM dé phan tich. Hoang
Tién Son (2017) da nghién cttu vé phan loai cac danh gia phim thanh hai nhom 1a tich cuc va tiéu
cuc str dung md hinh Naive Bayes. Véi mau nghién ctiu gdm khoang 10,000 quan sat, két qua
nghién ctu chi ra rang, md hinh ¢ kha ning phan loai voi do chinh xac dat 90,2%.

Théi Kim Phung (2019) da str dung cac md hinh hoc may bao gém Naive Bayes, Support
Vector Machine, Logistics Regression, Neural Network, Decision Tree, Random Forest d¢é phan
loai 15,480 binh luan tiéng Viét vé 551 khéch san tai Viét Nam thanh hai nhom la tich cuc va tiéu
cuc. Két qua nghién ciru chi ra rang md hinh Logistics Regression va Support vector machine c6
d6 chinh xéac cao nhat, dat lan luot 12 79% va 80%.

Nguyén . L. Bang (2020) da nghién ctru vé khai pha y kién va phan tich cam xuc tiéu dung
truc tuyén trong nganh thuc pham sir dung mé hinh Decision Tree, Naive Bayes, va hoi quy
logistics. Nghién ctu sir dung mau gdm 32,000 quan sat 1a cac danh gia vé do an trén trang
Foody.vn, két qua nghién cau chi ra rang, cac md hinh Decision Tree, Naive Bayes, va hoi quy
logistics c6 kha ning phan loai voi do chinh xac lan luot 12 89%, 78% va 90%.

3. Xay dung mé hinh
3.1. M6 ta mdu nghién ciru

M3u nghién ciru duoc chon ngau nhién bao gdm 10,500 quan sat vai 7000 quan sat 14 cac danh
gia c6 sb sao 1a mot hoic hai sao; 3500 quan sét con lai c6 s sao la ba sao tré Ién.
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Hinh 1. M0 ta danh gia sao trong binh luan khach hang

Ngudn: T4c gia tu tong hop dua vao sé liéu thu thap duoc

Trong dix liéu vé cac danh gia bang ngdn ngit, cac tir ngi str dung ¢ vai trd quan trong trong
xac dinh tdm 1y nguoi tiéu dung trong cau danh gia do 1a tich cuc hay tiéu cuc. Trong céc loi danh
gia tiéu cuc, cac danh gia thuong bao gom céc tir nhu “not good” (tam dich: khdng tot) hay 1a “do
not like it” (tam dich: khéng thich vdt nay). Bén canh d6, cac danh gia tiéu cuc thuong chira cac
mo ta cu thé vé san phim ma khach hang khong hai 10ng, nhu “was easily broken” (tam dich: dé
bi v&). DI véi cac danh gia tich cuc, ngdn tir dugc st dung thuong ham chira su hai l1ong cua
khach hang nhu “great case” (tam dich: chiéc op tuyét voi) hay “excellent” (tam dich: tuyét voi).

Nghién ciru phan biét giira cac danh gia tich cuc hay tiéu cuc dira vao tan suat ma tir ngir xuat
hién trong cac danh gia. Tan suat dugc so sanh tan suat nay trong hai nhém xem nhém nao c6 tan
Suit cao hon thi tir ngir d6 s& c6 kha ning 1a ham chtra thdng tin vé cam xdc vé nhom dé nhiéu
hon.
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Hinh 2. B4 thi vé cac tir phd bién mang ¥ nghia tich cuc trong cac danh gia
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Nguén: T4c gia tu tdng hop dua trén sb liéu thu duoc trén phan mém Python

Hinh 2 13 d4m may thé (word cloud) dung dé biéu di&n truc quan cac tir ngir cO tan suat cao
nhét xuat hién trong cac danh gia tich cuc. Trong Hinh 2, nhiéu tir ngit xuat hién ni bat, bao gém
“excellent” (tam dich: “xudt sac”) , lifesaver (tam dich: “vi Citu tinh ), insightful (tam dich: “sdu
sdc”). Céc tir ngit xuat hién ndi bat d6 déu mang cac ¥ nghia tich cuc, va tir hinh anh c6 thé phéan
doan, cac tir nay s€ c6 anh hudng quan trong trong viéc xac dinh mét cau danh gia 1a tich cuc hay
tiéu cuc.

Bén canh d6, dam may thé v& céc tir c6 tan suat xuat hién cao nhat trong cac danh gid tiéu cuc
dugc mo ta trong Hinh 3.
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Hinh 3. D4 thi vé céc tir pho bién mang ¥ nghia tiéu cuc trong cac danh gia
Nguén: T4c gia tu tong hop dua trén sb liéu thu duoc trén phan mém Python

Trong hinh 3, céc tir dugc xuat hién ndi bat co thé ké dén l1a intermittently (tam dich: hoat
déng mét cach ngdt quang), hay la threw (tgm dich: “ddng virt bé ™), trashed (tam dich: rac). Cac
tr nglr nay déu 1a c&c tir ngir mang ham ¥ trai nguoc Véi cac tir ngir phd bién trong cac danh gia
tich cuc. Tai cac danh gi tiéu cuc, xu hudng c6 thé nhan ra trong céc tir nay 1a phan 16n déu ham
chtra vé chit lwong san pham, day 14 cin cir quan trong cho viéc doanh nghiép c6 thé tir cac danh
gia tiéu cuc khai thac duoc nhiéu thong tin dé phat trién san pham.

Cuébi cing, cac thdng tin vé mau duoc thong ké mé ta trong Bang 1. nham dua ra nhiing két
qua ngin gon Vé cac trudng dit liéu dwoc sir dung trong nghién ciu.

Bang 1. Bang thong ké mé ta cac bién sir dung trong mé hinh

BANG THONG KE MO TA
N Min Max Mean Std
ReviewText 10500 - - - -
Length 10500 1 12772 280 468
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Overall 10500 1 5 2.47 1.61
Posneg 10500 0 1 0.66 0.47

Nguon: T4c gia tinh toan sir dung phan mém Python

Trong do,

ReviewText : danh gia cua ngudi tiéu dung truc tuyén

Length  : d6 dai caa mot danh gia nguoi tidu ding truc tuyén

Overall : sb sao duoc ngudi tiéu dung truc tuyén danh gia cho san pham
Posneg :tam ly ctia nguoi tiéu dung, véi 0 1a tich cuc va 1 1a tiéu cuc

Bang 1 md ta vé cac bién str dung trong mé hinh nghién cau. Trong md hinh nghién cau, bién
phu thuoc 1a Posneg, trong khi bién doc 1ap 1a ReviewText & dang s hoa. Boi 1y do do, tac gia md
ta thém cac dai lugng 1a Length va Overall. Length ding dé xac dinh d¢ dai vecto ma ReviewText
s& dugc ma hoa thanh, trong bai tac gia dua trén gia tri trung binh (mean) dé chon d6 dai vecto 1a
300. Ngoai ra, overall 1a co s dé xac dinh Posneg, véi gia tri tir ba sao tro 1én thi danh gia duoc
coi la tich cyc (positive); trong khi vai cac danh gia c6 gia tri 1a mot hoac hai sao thi danh gia dugc
xem Xét la tiéu cuc (negative).

3.2. Két qud nghién citu

Muc tiéu cua nghién cau 1a xay dung mé hinh nham phan loai danh gia tiéu cuc va tich cyc
cac mob hinh @ng dung tir md hinh Neural Network bao gdm mé hinh LSTM -RNN va md hinh
CNN. M6 hinh sir dung 9000 quan sat dé phuc vu huan luyén mé hinh, s con lai dung dé kiém
tra do chinh xac caa mo hinh.

3.2.1. M6 hinh Long Short - Term Memory Recurrent Neural Network

M6 hinh LSTM — RNN dugc huin luyén 20 lan, véi s6 quan sat duoc dua vao mdi lan cap
nhat trong sb 12 32 quan sét tai toc do hoc tap 1a 0.01. Két qua cua mé hinh dwoc trinh bay trong
hinh 4.6 va bang 4.2.

Training and validation accuracy Training and validation loss

m—Training acc
- Validation acc

= Training loss
- Validation loss
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Hinh 4. Biéu dd thé hién su chinh xac va mat mat caa md hinh LSTM - RNN
Nguén: Do tac gia tong hop tir két qua mé hinh

Bang 2. Két qua m6 hinh huan luyén LSTM-RNN

Training Training Validation Validation
Epochs Loss Accuracy Loss Accuracy
1 54,69% 73,67% 47,38% 78,67%
S) 40,05% 82,05% 41,54% 81,22%
10 35,71% 84,27% 36,36% 84,22%
15 31,51% 86,63% 36,50% 84,11%
20 29,61% 87,21% 35,44% 84,89%

Nguén: Do tac gia tong hop tir két qua mé hinh

Sau céc lan huan luyén, d6 chinh xac cia mé hinh véi cac bo dir liéu xac nhan dugc cai thién
tir 78,67% tai 1an huan luyén tha nhat, 1én dén 84,89% trong lan huan luyén tht 20. Bai vay, md
hinh cho thiy kha nang hoc hoi nhanh sau méi 1an huan luyén, véi d6 chinh xac dat trén 80% ¢ lan
huan luyén thir 20. Bén canh do, tir két qua caa biéu do 4.1, mo hinh la pht hop véi bo di liéu xéac
nhan, khéng gap phai hién tuong quéa phd hop hay kém phu hop. Tir nhitng két qua trén, md hinh
¢6 kha ning phan loai cac danh gia va duoc kiém tra tinh chinh xac véi bo dir liéu kiém tra.
Théng ké két qua cuia mé hinh du doan duoc thé hién nhu Bang 2.

Bing 3. Bang thong ké két qua caa md hinh LSTM ~RNN

True Positives 924 Testing Accuracy 81,73%
False Positive 198 Testing Precision 82,53%
True Negative 302 Testing F1 Score 92,4%
False Negative 76 Testing Recall 87,09%

Nguén: Do tac gia tong hop tir két qua mé hinh
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ROC curve

L Keras (area = 0.889)

Hinh 5. Buong cong ROC cho mé hinh LSTM-RNN

Nguén: Do tac gia tong hop tir két qua mé hinh

Tir két qua thu tap duoc, md hinh cho thay kha nang phan loai chinh xac cac danh gia tiéu cuc
va khong tiéu cuc dat 81,73%. Dién tich duéi duong biéu dién ROC dat 0,889 cho thiy mé hinh
c6 kha niang phan loai tét trong viéc phan loai cac danh gia tiéu cuc va khéng tiéu cuc va phi hop
cho viéc ap dung phan loai ddi véi céc dit liéu thyc té.

Nghién ctru da chi ra kha nang ctia mé hinh Recurrent Neural Network (RNN) — mot m6 hinh
g dung ctia md hinh Neural Network trong viéc phan loai danh gia khach hang truc tuyén véi do
chinh xac trén 80% va chi s6 AUC (dién tich phia dudi duong biéu dién ROC) dat xap xi 0,9. Vi
vay, md hinh boc 16 kha ning ap dung ddi véi cac binh luan truc tuyén, dic biét 1a véi cac binh
luan khong duoc gan nhin nhu trén cac trang dénh gia san pham, céc binh luan trén fanpage caa
doanh nghiép hoic trang thuong mai dién tir cia doanh nghiép. Viéc &p dung mé hinh nay c6 thé
gilp cac doanh nghiép va nguoi tiéu dung tiét kiém thoi gian khi nhin nhan vao téng thé cac danh
gia san pham dé dua ra quyét dinh d6i vai san pham pha hop.

3.2.2. M6 hinh Convolution Neutral Network

M6 hinh CNN dugc huan luyén 10 Ian, véi sé quan sat dugce dua vao mdi lan cap nhat trong
s6 la 32 quan st tai toc do hoc tap 1a 0.01. Két qua cua mé hinh duoc trinh bay trong hinh 6 va
bang 4.
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Training and validation accuracy Training and validation loss

= Training acc — Training loss
- Validation acc — Validation loss

5 10 4 6 8 10
Hinh 5. Biéu db thé hién su chinh xé&c va sy mat mat cia mé hinh CNN

Nguén: Do tac gia tong hop tir két qua mé hinh

Bang Error! No text of specified style in document.. Két qua mé hinh huan luyén CNN

Epoch Training Training Validation Validation
Loss Accuracy Loss Accuracy
1 64,72% 66,44% 57,56% 73,67%
3 45,18% 80,31% 44,32% 81,00%
5 40,20% 83,64% 44,32% 80,67%
7 36,41% 84,81% 44,53% 82,00%
10 30,84% 87,95% 46,04% 81,00%

Ngudn: Do tac gia tong hop tir két qua mé hinh

Sau céc lan huin luyén, d6 chinh xac cia md hinh véi cac bo dir liéu xac nhan dwgc cai thién
tir 66,44% tai 1an huan luyén tha nhat, 1én dén 87,95% trong lan huan luyén tht 10. Bai vay, md
hinh cho thay kha ning hoc hoi nhanh sau mdi 1an huan luyén, véi d6 chinh xac dat trén 80% & lan
huan luyén thtr 10. Bén canh do, tir két qua cua biéu d6 4.8, mo hinh la quéa phu hop (overfitting)
Vvé6i bo dir liéu xac nhan. Tuy nhién, néu xem xét dén mé hinh huan duoc truéc 1an tha ba thi md
hinh nay 1a phu hop véi bo dir lidu x&c nhan. Tur nhitng két qua trén, mé hinh c6 kha niang phan
loai cac danh gia va dugc kiém tra tinh chinh xéc véi bo dit liéu kiém tra.

Théng ké két qua cua mé hinh du doan duoc thé hién nhu Bang 5.

Bang 1. Bang thong ké két qua caa md hinh CNN
True Positives 782 Testing Accuracy 76,40%
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False Positive 136 Testing Precision 85,18%
True Negative 364 Testing F1 Score 81,53%
False Negative 218 Testing Recall 78,20%

Nguén: Do tac gia tong hop tir két qua mé hinh
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Hinh 6. Buong cong ROC cia mé hinh CNN

Ngudn: Do tac gia tong hop tir két qua mé hinh

Tir két qua thu tap duoc trong bang 4.5 va hinh 4.7 , mé hinh cho thay kha niang phan loai
chinh xé4c cac danh gia tiéu cuc va khdng tiéu cuc dat 81,73%. Dién tich dudi dudng biéu dién
ROC dat 0,843 cho thay mo hinh c¢6 kha ning phan loai tt trong viéc phan loai cac dénh gia tiéu

cuc va khong tiéu cuc va phu hop cho viéc ap dung phan loai d6i voi céc dit lidu thuc té.

3.2.3. So sanh két qua cac md hinh

Nghién ctru nay duoc tién hanh huin luyén bang 2 thuat toan @ng dung tir mé hinh Neural
Network bao gom: mé hinh LSTM RNN va mé hinh CNN. Két qua vé so sanh kha niang dy doan
cta hai mé hinh dugc trinh bay trong bang 1 va hinh 1.

Bang 2. Bang so sanh két qua cua hai mé hinh

M©6 hinh LSTM-RNN M6 hinh CNN
Accuracy 81,73% 76,40%
Precision 82,53% 85,18%
F1 Score 92,4% 81,53%
Recall 87,09% 78,20%

Ngudn: Do tac gia tong

hop tir két qua mé hinh
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Két qua nghién ctru thé hién ca hai md hinh 1a LSTM-RNN va CNN déu c6 d6 chinh xac kha
cao, lan luot dat 81,7% va 76,4%. Nghia 13 cac mo hinh nay twong dbi pht hop véi tap dir liéu
huan luyén. Tuy nhién, md hinh LSTM - RNN hiéu qua hon mé hinh CNN trong qua trinh phan
loai véi tap dit liéu duoc st dung trong nghién cieu. Véi cac nghién ciru tiép theo, md hinh LSTM
- RNN va CNN déu c6 thé sir dung dé phan loai cac binh luan chua c6 danh gia sao hodc cac binh
luan méi phat sinh ma khong can huan luyén lai mé hinh nia.

3.3. Kiém dinh gia thuyét thong ké

Gia thuyét 1: Mé hinh LSTM-RNN ¢6 thé dy doan dugc cac danh gid tiéu cuc véi do chinh
xac la 70%.
Bang 7. Kiém dinh théng k& Z cho md hinh LSTM-RNN

Kiém dinh thong ké Z

Ho: p=0.7

H1: p>0.7
P chinh xac woéce | 0,8173 Khoang tin cidy 95% | (0,7977; 0,8368)
tinh ¢ miu cho d§ chinh xic wéc

tinh & mau

Z-value 9,92 P-value 0,000

Nguén: T4c gia tu udc lugng
Tir bang 1, gia thuyét Ho bi bac bo, do vay mé hinh LSTM-RNN duoc xay dung c6 thé du

doan chinh xac trén 70% céac danh gia tiéu cuc va cac danh gia tich cuc.
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Gia thuyét 2: M6 hinh CNN c6 thé du doan duoc cac danh gia tiéu cuc véi do chinh xac 1a
70%.

Bang 8. Kiém dinh théng ké Z cho mé hinh CNN
Kiém dinh thong ké Z

Ho: p=0.7
H1: p>0.7
Po chinh xac wéc 0,7640 Khoang tin cay 95% (0,7425;

tinh & mau cho d9 chinh xic wéc | 0,7854)
tinh & mau
Z-value 5,41 P-value 0,000

Nguon: T4c gia tu udc lugng

Tir bang 2, gia thuyét Ho bi bac bo, do vay mé hinh CNN dugc xay dung c6 thé du doan chinh
xac trén 70% cac danh gia ti€u cuc va cac danh gia tich cuc.

4. Mot b wée hrgng

* Doanh nghiép sé& c6 thé 4p dung cai thién céc chién dich truyén thong

Hai m6 hinh LSTM-RNN va CNN déu c6 kha ning giai quyét tt bai toan xac dinh tam ly
ngudi tiéu dung truc tuyén, trong d6, mé hinh LSTM-RNN c6 két qua phan loai véi do chinh xéc
cao hon so vai md hinh CNN.

Trong bdi canh dich COVID-19, xu huéng ngudi tiéu ding tiéu thy cac san pham truc tuyén
ngdy cang ting. Viéc xép hang cac don vi kinh doanh hoac cac san pham kinh doanh tryc tuyén
gitp doanh nghiép dat dugc nhiéu lgi ich, bao gdm: tao niém tin cho khach hang vao thuong hiéu,
cai thién hiéu qua cua cac chién dich quang cao, ting doanh thu va ting kha nang hién thi trén
cdng cu tim kiém Google (Google search).

Nguoi tiéu ding thuong cam thay rui ro khi dwa ra quyét dinh mua sam truc tuyén nhiéu hon
S0 VGi viéc mua sam tryc tiép. Tuy nhién, nhiéu nghién cau chi ra rang, khach hang c6 niém tin
I6n vao cac danh gia cua nguoi tiéu dung trudc. Do vay, khi doanh nghiép truc quan hoa cac danh
gia nay thanh cac chi sb, hoic cac dé xuat thi khach hang s& cé co s dé tin tréng vao san pham
cua doanh nghiép hon, thong qua do, doanh thu cua doanh nghiép sé dugc tang trudng.

Bén canh d6, khi nguoi tiéu dung tién hanh cac quyét dinh mua sam tryc tuyén, ngudi tiéu
ding sé& c6 xu hudéng sir dung google search nhur budc khoi dau dé dua ra quyét dinh. Theo noi
dung trén trang support.google.com, khi cac quang cao dugc tra phi, google sé dua trén cac danh
gia tir cac san pham, céc chi sb vé su hai long cua khach hang hay do xép hang cua san pham dé
dé xuat cho ngudi tiéu dung tiép can vai cac quang cao phu hop voi tép khach hang ma doanh
nghiép mudn hudng toi nhat. Do vay, thong qua viéc xép hang cac danh gia truc tuyén, san pham
cta doanh nghiép kinh doanh truc tuyén s& ¢ nhiéu kha ning hon dé xuat hién trén cong cu dé
Xuit cia Google. Ngoai ra, trong cac chién dich quang cdo caa doanh nghiép, nhiéu nghién ciru
chi ra rang cac sé liéu cu thé s& ¢ anh huang tich cuc dén hiéu qua cua céc chién dich quang céo.
Vi vay, khi doanh nghiép ap dung xép hang cac don vi kinh doanh hoic xép hang cac san pham
truc tuyén thi doanh nghiép s& c6 thé cai thién cac chién dich truyén thong.
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* Panh gia va cai thién chét luong san pham

Danh gia va cai thién chat luong san pham 1a viéc 1am ma céc cong ty sir dung cac thdng tin
tir khai pha danh gia truc tuyén trong viéc kham pha cac nhu cau khach hang va cai thién céc san
pham trong tuong lai. Trong hoat dong quan tri doanh nghiép, nhiing hiéu biét vé yéu cau khach
hang déng mét vai trd quan trong trong viéc dinh hinh nhu cau khach hang va cac yéu cau dbi véi
san pham, dé tir 46, doanh nghiép cd thé tién hanh cac chién luoc phét trién san pham phu hop
(Shahi, 2006). Sy phat trién cia khoa hoc ki thuat va nhiing khdm pha méi vé xt ly di liéu lon,
viéc xur ly dit liéu 16n cac danh gia truc tuyén khach hang, va chuyén thong tin dang nay thanh cac
yéu cau cua khéach hang tré nén kha thi. Cac doanh nghiép cé thé tng dung mé hinh dé gidp cong
tin thu thap nhiing thdng tin quan trong vé san pham thong qua phan tich cac danh gia truc tuyén
va so sanh san pham vai cac san pham tuong tu, tir d6 tim ra dic diém canh tranh cua san pham.

Bén canh d6, doanh nghiép cd thé trich xuat cac thong tin quan trong tir cac dénh gi tiéu cuc
&p dung k¥ thuat phan tich dit liéu trong nghién cttu nham tim ra dic diém san pham dugc khéach
hang phan héi, vi du nhu véi thiét bi tai nghe chup dau, néu trong cac danh gia khach hang, cac
thuat ngir bao gom “qua chat” hay “qua long” dugc lap lai véi nhiéu lan ham chira thong tin vé
san pham tai nghe nay dang c6 van dé khi nguoi dung deo 1én tai va sir dung, thong qua d6 doanh
nghiép co thé cai thién san pham.

Ngoai ra, cac cac danh gia trong céac thoi ky khac nhau khang dinh tac dong cua cac danh gia
1a khac nhau trong vong doi phat trién san pham, do vay khi doanh nghiép st dung mé hinh & cac
thoi diém va mé hinh duoc huan luyén cap nhat thi kha nang doanh nghiép c6 thé sir dung duoc
xu hudng tiéu ding méi cua khach hang dé dua ra cac quyét dinh san pham s& duoc cai thién.

* Hg thong goi ¥ lya chon cac san pham

Hé thdng goi ¥ lua chon céc san pham 1a mot dang cua hé hd tro ra quyét dinh, cung cap giai
phép mang tinh ca nhan hoa ma khdng phai trai qua qua trinh tim kiém phirc tap. M@ hinh Neural
Network c6 thé dugc ap dung dé gidp hé thdng goi y hoc tir nguoi ding va goi y cac san pham tét
nhat trong s6 cac san pham phu hop.

Marketing khdng phai ¢ géng ban duoc hang ma la thoa man dwoc nhu cau caa khach hang.
Khi tién hanh quang ba san pham, céc cira hang thuc va c4c cira hang trén san thuong mai dién tu
¢6 nhitng diém khac biét rd rét. Theo nguyén ly Pareto (hay quy tic 80/20), nhitng san pham béan
chay nhat chi chiém phan nho tong sé san pham. Cac cira hang thuc thuong cé hai khu vuc, mot
la khu trung bay, hai 1a kho. Nguyén tic d& thiy dé dat doanh thu cao 1a trung ra cac san pham phd
bién nhat & nhitng noi dé nhin thay va nhiing san pham it pho bién hon dugc cat trong kho. Céch
lam nay c6 mot han ché rd rét: nhitng san pham duoc trung ra mang tinh phd bién chir chwa chic
da phut hop véi mot khach hang cu thé.

Mot cira hang ¢6 thé c6 mon hang mot khach hang tim kiém nhung ¢ thé khong ban duoc vi
khéch hang khong nhin thdy san pham do trén gia; viéc ndy din dén viéc khach hang khong tiép
can duoc san pham ngay ca khi chiing da duoc trung ra. Ngoai ra, vi khong gian c6 han, ctra hang
khong thé trung ra tat ca cac san pham ma mdi loai chi dua ra mét s6 luong nho. O day, phan I6n
doanh thu (80%) dén tir phan nho s6 san pham phd bién nhét (20%). Néu sip xép cac san pham
cua ctra hang theo doanh s tir cao dén thap, phan nho cac san pham tao ra phan 16n doanh sé; va
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mot danh sach dai phia sau chi tao ra mot lwong nho dong gop. Hién tuong nay con duoc goi la
long tail phenomenon, tac phan dudi dai cua nhitng san pham it phd bién.

Tuy nhién, véi céc ctra hang trén cac nén tang sd, han ché nay cé thé hoan toan duoc loai trir
boi moi san pham déu c6 thé dugc trung bay. Moi san pham déu duoc tao ra dé phuc vu nhu cau
ciia mot bo phan, do vay céc cira hang truc tuyén s& ¢ nhiéu kha ning hon trong nim bét nhu cu
cua khach hang.

Van d& trong thuc té 1a céc cira hang truc tuyén c6 kha ning trung bay dwoc rat nhiéu san
pham phi hop véi nhidu dbi twong thi cac ctra hang nay s& c6 thé khién cho ngudi tiéu ding bi
kho tim kiém duoc cac san pham ma ho quan tAm va yéu thich. Y tuéng nay gilp cho viéc tng
dung mé hinh Neural Network trong hé théng gisi thiéu san pham tro nén hitu ich.

Trong md hinh Neural Network, md hinh c6 hiéu qua cao trong phén loai thanh cong dugc
cac binh luan thanh nhém tich cuc va tiéu cyc. M6 hinh ¢6 thé ap dung voi timg ngudoi st dung
(user) dé xem trong danh muc hang ho4 cua ho. nhitng san pham ma ho yéu thich, san pham ma
ho khong yéu thich. Tir d6, doanh nghiép cd thé tdi uu hoa hé thong giéi thiéu san pham véi tirng
c4 nhan, thong qua do cai thién doanh thu véi mat hang 6. Ngoai ra, doanh nghiép c6 thé nhém
c4c san pham va nhom ngudi tiéu dung dé xem nhdm san pham nao thudng cting nhau duoc ngudi
tiéu dung yéu thich. Théng qua céch tiép can nay, doanh nghiép cé thé khoi goi duoc nhu cau chua
duoc biéu 16 cia nguoi tidu dung.

* Nghién ctru thi treong

Phan tich cam xdc sir dung mé hinh Neural network c6 thé hd trg doanh nghiép thuc hién
cac nghién cuu thi truong mot cach hiéu qua. Nghién cau thi truong hay Market Research la hoat
dong thu thap thong tin vé thi truong muc tiéu va phan tich cac dir liéu thu dugc nham dua ra
nhiing cu tra loi cho nhitng van dé phét sinh trong kinh doanh. Nghién ctiu thi truong gitp giam
rai ro va hd trg cho viéc dua ra quyét dinh cta nha sang lap. Phuong phéap nay str dung bang hoi
khao sat ngan gon va di thang vao van dé dé lay y kién tir nguoi tham gia khao sat. Mau cang 16n
thi mirc d6 chinh xéc cang cao va két qua diéu tra cang y nghia.

Van dé phéat sinh khi nghién ctu thi truong 13, vai mot ¢ mau Ién, cac phan hdi duoc ghi
lai dudi dang van ban gay kho khan cho cac nha quan tri doanh nghiép trong viéc xac dinh nhirng
thdng tin quan trong tir c4c phan hdi nay. Viéc ang dung mé hinh Neural Network gitip xac dinh
dugc tam Iy cua nguoi tiéu ding théng qua cac phan hoi, trich xuat cac dit liéu quan trong trong
cac phan hoi. Théng qua dé, doanh nghiép c6 thé xac dinh dugc tam 1y cac ddi tuong khao st cua
doanh nghiép, xem nhom ddi twong nao dang c6 thién cam véi doanh nghiép, nhom déi tuong nao
thi nguoc lai. Vi vay, doanh nghiép c6 thé phan khiic nhém khach hang muc tiéu, xac dinh cac nhu
cau quan trong cua timg dbi tugng khach hang va thau hiéu nhing nguoi dang tiéu dung san pham
cua doanh nghi¢p hon.

* Ngoai ra, viéc &p dung md hinh cho doanh nghiép c6 thé hién thong qua nhiéu khia canh
nhu: Hoach dinh chién lugc kinh doanh; phan khuc thi truong muc tiéu; du bao doanh thu va hi¢u
qua hoat dong kinh doanh; quan 1y ruai ro; do ludng hiéu qua ctia chién dich marketing; phan tich
thai d9, s¢ thich va hanh vi ctia khach hang va nhiéu dé tai lién quan dén nhan thiic cua con nguoi
khéac.

Két qua nghién ctru ndy moéi chi dimg lai ¢ viéc thue nghiém, khi xac dinh tam ly tiéu dung
truc tuyén dua trén cac danh gid ma khach hang dwa ra sau khi mua sidm san pham trén trang
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thuong mai dién tr Ion nhat toan c;?u} amazon.com. Dinh hudng nghién cau tiép theo 1a thuc hién
phan loai trén cac binh luan bang ti?ng Viét trér} céc,trang thuong mai dién tir Viét Nam. Ngo?i
ra, nghién cau nay chi sf? dung nguon dir liéu vé thiét bi di dong va p‘hu Kién, phuong phap tiép
can cua nghién curu 6 thé mé rong ap dung vaéi nhiéu linh vuc khac nham phuc vu cho cac nghién
Clru trong tuong lai.
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