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D liéu phi cdu truc dugc tao ra bdi khach hang trén céc trang thuong
mai dién t& ngay cang nhiéu va trd nén quan trong dé nghién clu va
phét trién hé théng khuyén nghi san pham, hé trg khach hang truc
tuyén ra quyét dinh mua hang. Nhiing dang di liéu nay dang cung cap
hudng nghién cliu mdi dé giai quyét cac van dé thach thic cua hé
thong khuyén nghi truyén théng. Bai bao dé xuat mé hinh hé théng
khuyé&n nghi san pham truc tuyén dua vao khai thac cac binh ludn dudi
dang van ban clia khach hang. Hé théng bao gém hai phéan hé: Phan
hé thd nhat la quy trinh khai thac di liéu phi cdu trac; phan hé thi hai
thuc hién khuyén nghj san pham. Phuong phap khuyén nghj loc céng
tac dugc st dung. Két qua phan loai binh luan dugc tich hgp vdéi phéan
hé khuyé&n nghi dé€ tang cudng thong tin t&i ngudi dung trudc khi ra
quyét dinh lya chon san pham, va khac phuc van dé “ngudi ding maéi”.
Nghién cltu dé xuat cach xay dung ma trén xép hang ao (Virtual Rating)
tlr diém phan loai binh luan thay cho x&p hang thuc (Real Rating) dé
khac phuc van dé “thua thét dir liéu”.

Abstract

Unstructured data generated by customers on e-commerce websites
become an important matter in research and development of online
recommendation system. It's assisting for online customers in making
purchasing decisions. These types of data are providing new research
directions for solving the challenges of traditional recommendation
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Unstructured data systems. The study proposes a model of an online recommendation

mining. system based on exploiting customers' comments. The system consists
of two phases, the first is the unstructured data mining process and the
second phase implements product recommendations according to the
collaborative filtering model approach. Comment classification results
integrated with the recommendation module to enhance information
to users before they are making product selection decisions and
overcome the problem of the new users. Therefore, the study proposes
a way to build a virtual rating from the sentiment classification score
instead of the real rating to overcome the problem of sparse data.

1. Gigi thiéu

He¢ thong khuyén nghi san pham 1a mot dang hd tro ra quyét dinh, cung cap cac giai phap khuyén
nghi mang tinh ca nhan hoéa, gitp khich hang dé dang lya chon san phim theo s& thich ctia minh
(Chen va cong sy, 2015). Hé thong khuyén nghi san phdm mang lai nhiéu lgi ich cho ca khach hang
va doanh nghiép, gitip khach hang tiét kiém thoi gian, nang cao trai nghiém mua sam, gitp doanh
nghiép cai thién doanh sd, nang cao chét lugng dich vu khach hang, qua d6 giir chan khach hang tot
hon va nang cao kha ning canh tranh (Farida, 2016; Hoang Thi Ha & Ngé Nguyén Thirc, 2021;
Hussien va cong su, 2021). Tuy nhién, hién nay van dang ton tai nhimng thach thirc chii yéu trong hé
thong khuyén nghi lam giam hiéu quéa hoat dong, chang han nhu: Van dé “ngudi ding méi”, van dé
“thua thét dir liéu”. Nhitng vin dé nay da dugc nhiéu tac gia dé xuét khic phuc nhung chua c6 mot
phuong phap nao c6 thé khic phuc hoan toan va van dang 14 mot huéng nghién ciru tha vi (Sharma
va cong su, 2022a).

Theo cach truyén thong, s¢ thich ctia khach hang c6 thé dugc thu thap tir nhitng bang héi (Pu va
cong s, 2012). Tuy nhién, cach thirc nay thudng lam tn thoi gian cta khach hang, thong tin thu
dugc thuong khong day du (Asani va cong sur, 2021). Vi sy phét trién cua internet va thuong mai
dién tir, khi tham gia mua sam, khach hang thuong dé lai mot lugng 16n cac binh luan dang van ban
trén cc hé thong kinh doanh truc tuyén (He va cong sy, 2016). Cac binh luan nay con duge goi la
mdt dang dir liéu phi cu tric (Unstructured Data). Ham chira trong céc binh lun d6 c6 cac so thich
clia ngudi ding. Do d6, khai thac cac binh luan nay s& biét dugc sé thich, xu huéng mua sim ciia
khach hang. Tir d6, c6 thé goi ¥ cho khach hang méi nhiing san pham dugc nhiéu ngudi nhan xét tich
cuc nhét.

Viéc khach hang ra quyét dinh lya chon cac san phé‘im sau khi hé théng dua ra danh sach san phém
dugc khuyén nghi khong chi phu thudc vao s thich ciia chinh khach hang d6, ma n6 cé thé bi anh
huéng boi ¥ kién ctia nhitng khach hang khac. Theo Sharma va cong su (2022b), trude khi ra quyét
dinh lya chon san pham, khach hang thuong c6 xu huéng tham khao nhitng binh luan, nhiing xép
hang mit hang d6 cta nhitng khach hang khac. Vi vy, khai thac nhiing dit liéu phi c4u tric nay con
gitip khach hang trong van dé ra quyét dinh Iya chon san pham.

Xuét phét tir nhitng 1y do trén, nhom téc gia dé xudt mo hinh hé théng khuyén nghi san pham truc
tuyén dya vao khai thac dir liéu phi cdu triic (Online Recommendation System Based on Untructured
Data Mining — ORSUM). M5 hinh hién thi két qua phan loai binh luan ciia cac san pham dugc khuyén
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nghi gitip khach hang tham khao trugc khi ra quyét dinh lya chon va khac phyc van dé “thwa thét dir

2

lidu” khi hé théng c6 s lugng ngudi ding xép hang cac miat hang qua it.

Nghién ctru clia nhom tac gia dong gop mot phan vao phuong phéap xay dung hé thong khuyén
nghi san pham tryc tuyén két hop khai thac binh luan bang tiéng Viét ciia khach hang trong bdi canh
thuong mai dién tir phat trién hién nay. Ra quyét dinh Iyra chon mat hang ctia nguoi ding c6 thé thay
d6i boi viéc hién thi két qua phan loai binh luan cing véi danh sach mat hang dugc khuyén nghi.
Diém phan loai dugc chuan hoa c6 thé thay thé nhimng xép hang thyc clia ngudi ding trén cac san
pham trong hé thong khuyén nghi loc cong tac.

Céu tric con lai ciia bai bao duge t6 chirc nhu sau: Phan 2 khao sat nhitng nghién ctru lién quan;
phan 3 mo ta hé thong khuyén nghi dugc dé xut; phan 4 kiém nghiém va danh gia hé thong; phan 5
Kkét qua va thao luén; phﬁn 6 két luan va nhan dinh hudng nghién cuu tiép theo.

2. Téng quan nghién ciru

He¢ thong khuyén nghi tim céch xac dinh so thich cta nguoi ding dé dé xuat cho ho tap danh sach
céc mit hang phtt hop véi sé thich ciia ho. C6 mot s6 cach dé xac dinh s thich ciia nguoi ding bao
gom: Xéc dinh theo bang hoi (Seo va cong sy, 2020), theo xép hang (Juan va cong sy, 2019), khai
théc y kién va phan tich tinh cam nguoi ding (Abbasi-Moud va cong su, 2021; Thai Kim Phung va
cong su, 2020; Ziani va cong su, 2017). Trong phuong phap bang hdi, dic trung s¢ thich cua nguoi
dung duoc xac dinh thong qua viée tra 161 mot s6 dang cau hoi dudi dang bang héi (Miao va cong su,
2016). Vi du, ¢ hé théng khuyén nghi am thuc — khi truy cap vao hé thong, nguoi truy cap duoc yéu
cau chon gia va loai thirc an mong muén trong danh sach céc tiy chon (Tran va cong su, 2018). Viée
xac dinh theo phwong phap nay c6 nhuge diém 14 s thich cia ngudi dung c6 thé khong phu hop véi
céc cau hoi dugc thiét ké sin. Bén canh do, con dya trén diém s6 ngudi dung xép hang cho mdi san
pham, nhimng hé théng khuyén nghi loc cong tac truyén thong duoc phat trién (Su & Khoshgoftaar,
2009). Sé thich ciia ngudi ding duge xac dinh boi mirc d§ twong déng véi nhimg nguoi dung khac
trong hé thong cling xép hang cho cic san pham. Cac gia tri xép hang nay dugc biéu dién béi ma tran
thé hién moi quan hé giira nguoi ding (User) va san pham (Item) (hay con goi la ma tran Utility).
Thyec té, ma trin nay rat thiéu nhitng gia tri diém s6 xép hang nhu vay (Al-Bakri & Hashim, 2018).
Do d6, nhitng dang hé théng khuyén nghi loc cong tac truyén thong nay thuong gip phai van dé “thua
thét dir licu”.

Su gia tang s6 lwong binh luan cta ngudi dung trén cac website thuong mai dién tr d& mang lai
tiém nang 16n dé xac dinh cac dic trung so thich ciia nguoi dung. Viée xac dinh dwa vao phan tich
tinh cam c6 thé cung cip thong tin linh hoat va chinh x4c hon so véi cach tiép can trugc day. Mot s6
hé thong khuyén nghi duya trén viéc khai thac binh luan ctia khach hang (Cambria va cong su, 2017;
Fang & Zhan, 2015; Regina & Sengottuvelan, 2021; Sasikala & Lourdusamy, 2018; Ziani va cong
su, 2017). Nhiing hé thong nay xac dinh s& thich dya vao phan tich tinh cam nguoi dung boi cac
phuong phép hoc may (Tuan & Hoan, 2021) va duya trén tir dién (Phu va cong sy, 2018) dugc sir dung
rong rai.

Leung va cong su (2006) dé xut cach tiép can suy luan xép hang dé tich hop phan tich tinh cim
va m6 hinh khuyén nghi loc cong tac. Leung va cong su (2006) thuc hién chuyén doi sé thich cua
nguoi ding dugc xac dinh théng qua khai thac binh luan thanh cac thang s6 phtt hop véi mé hinh loc
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cong tac. Liu va cong su (2020) tim mdi lién hé giira xép hang va cac dénh gia boi phuong phap phan
tich tinh cam dé bo sung giira xép hang va danh gia gitip cai thién van dé thua thét dir ligu. Nghién
ctru cua Sasikala va Lourdusamy (2018) dé xuat mo hinh dy doan phan loai binh luan cia nhiing
ngudi ding khong xép hang san pham. Theo d6, md hinh thyc hién nhom cac binh luan thanh hai
nhém: Mot nhém bao gom cac binh luan ma ngudi ding cé xép hang san pham, va nhom con lai bao
gdm céc binh ludn ma nguoi ding khong xép hang. Sau do, thyuc hién phan tich tinh cam cho nhém
thir hai dé dy doan xép hang san pham.

Viéce chi dya vao mot tiéu chi duy nhét 1a cac diém s xép hang ctia khach hang dé dua ra khuyén
nghi thi khong dat dugc hiéu suit cao (Al-Ghuribi & Noah, 2019) boi vi né khong phan dnh duge hét
su cam nhan mit hang ding sau hanh dong cham diém d6. Cho nén, tim hiéu thém nhiing cam nhan
timg khia canh dic trung ctia san pham dugc khach hang miéu ta trong cac binh luan s& cho két qua
khuyén nghi khach quan hon. Van dé ma tran Utility rat thiéu nhimng gié tri xép hang cta ngudi ding
lam cho hiéu qua khuyén nghi thap, hay tham chi hé thong khong thé hoat dong. Va nhimng xép hang
nay khong thé hién 16 quan diém cta khach hang khi nhan dinh san pham dya trén céc tiéu chi, diéu
nay gay kho khan trong viéc giai thich cac danh gia nay. Panh gia cua khach hang ¢ dang van ban
mang tinh dinh tinh va nhitng xép hang dugc coi 1a thong tin dinh lugng. Thong tin dinh tinh bo sung
cho théng tin dinh lugng vi ngudi dénh gia phai gidi thich 1y do tai sao ho dénh gia san pham theo
cach ho lam. Do d6, bén canh nhiing xép hang chinh thtrc cua nguoi dung lam dau vao chinh cho hé
thong, cac ndi dung binh ludn ciia ngudi dung dugc khai thac, phan loai dé bo sung dau vao cho hé
thong. Nhimg binh luan c6 thé dugc khai thac, phan loai boi phwong phép hoc méay (Asani va cong
sw, 2021; Lé Triéu Tuan & Dam Thi Phuong Thao, 2022).

Nghién ctru ndy khac véi cac nghién ctru trén & diém nhom tac gia thyuc hién phén loai cac binh
luan dua trén phan tich tinh cam, sau d6 tinh diém s6 phéan loai twong ddi cho timg san pham va hién
thi ciing v6i danh sach san pham duge khuyén nghi dé tang kha ning ra quyét dinh cta ngudi dung.
Céc diém s tuong d6i dugc nhom téc gia chuan hoa vé thang s phi hop voi xép hang thyc (Real
Rating) va str dung lam cac xép hang 4o (Virtual Rating) trong mé hinh loc cong tac.

3. M6 hinh nghién ciru dé xuat

Xuét phét tir co s& 1y thuyét va cac nghién ctru lién quan, mo hinh nghién ctru tong quat ORSUM
dugc d& xuat nhu Hinh 1, bao gdm hai phan hé: Phan hé khai thac dit liéu phi cau tric va phan hé
khuyén nghi. Quy trinh thyc hién theo chuén cong nghiép CRIP-DM (Cross Industry Standard Process
for Data Mining) bao gém cac giai doan: Hiéu nhu cau ctia doanh nghiép (Business Understanding),
hiéu vé dir liéu (Data Understanding), chuan bi dit liéu (Data Preparation), xdy duyng md hinh
(Modeling), d4nh gia mo hinh (Evaluation), va trién khai giai phap (Deployment) (Heilig va cong su,
2020).

Trudng hop (a): Tich hop két qua phén loai binh luan vao phan hé khuyén nghi dé hd trg khach
hang ra quyét dinh Iyra chon mat hang va khic phuc van dé “nguoi ding méi”.

Trudng hop (b): Tinh diém phan loai (Polarity Scores) cho mdi binh luan ctia ngudi ding trén mdi
san pham dé co dugc nhitng xép hang 4o khac phuc van dé “thua thét dir liéu”.
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Hinh 1. M hinh nghién ciru tong quat

3.1.  Phdn hé khai thac dir liéu phi cdu tric

Buoc 1. Lya chon: Budc nay thuc hién thu thap dir liéu, nghién ctru thyc nghiém véi dit liéu dugc
thu thap trén trang thuong mai dién tr lazada.vn. Nguoi dung c6 thé binh ludn truc tiép trén cac san
pham hodc thong qua cac binh luan cta ngudi khac. Nghién ciru chi thu thap cac binh luan tryc tiép
trén san pham vi nhitng binh luan gian tiép dugc nhan dinh 1a it tic dong tGi viéc danh gia san pham
cua nguoi dung (Papadakis va cdng su, 2017). Qua trinh thu thap (Crawling Data) dugc thuc hién boi
thu vién Selenium (mét thu vién cia Python) cho phép md trinh duyét va thao tac trén do. Pay la
phuong phap thu thap ndi dung dua vao cau trac Hypertext Markup Language (HTML) cua cAc trang
website (Lé Triéu Tun & Pam Thi Phuong Thao, 2022). Selenium truy cap dén cac phan tir clia trang
website thong qua céac thude tinh dinh danh cia HTML dé thu thap dir liéu. DU li¢u thu thap duoc t6
chirc bao gdom céc truong: Ma ngudi dung (UserID), mi san pham (ItemID), ma phan loai (CateID),
diém s6 xép hang (Rating), ngay binh luan, va ndi dung binh luan.

Bude 2. Luu trit va tién xir 1y: Dit liéu sau khi thu thap s& duoc luu trit & tép co phan mé rong 1a
.csv (Comma Separated Values), cic thong tin dugc phan tach nhau bai ddu phay. Tién xur 1y dir liéu
duogc thyc hién ban ty ddng, loai bd nhitng dit li¢u bi khuyét, nhiing cau khong c6 y nghia, nhitng cau
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khong phai tiéng Viét, nhitng binh lun khong chira thong tin can thiét, ddu du thira boi thu vién cua
Python. Sau do, thuc hién gan nhan dir liéu theo phuong phéap cta Liu va cong su (2017) dua vao
diém s6 xép hang ciia khach hang, két hop v6i gan nhin thu cong. Mdi binh luan c6 diém xép hang
tir 1 dén 5, nhém téc gia nhan thdy rang nhimng binh luan c6 diém xép hang rating >= 3 1a tich cuc
(Positive), ngugc lai rating < 3 1a tiéu cuc (Negative). Nhimng binh luan chua ¢ diém s xép hang s&
dugc gan nhan thu cong.

Buée 3. Bién d6i: Tach cau thanh cac tir hodc tir ghép c6 nghia bang thu vién Underthesea (Anh,
2018) va tinh toan mirc 4§ quan trong cua cac tir bang phuong phap TE-IDF (Arroyo-Fernandez va
cong su, 2019; Mee va cong su, 2021) dé véc-to hoa van ban. TE-IDF cua tir khoa w trong van ban d
dugc tinh bang cong thirc sau:

TF_IDF = fu x lognﬂi (1)

Trong do,

fia: Tan suat xuat hién cua tir khoa w; trong vin ban d

L s6 Ian tir khoa w; xuit hién trong vin ban d
fia tong sé tir trong vin ban d (2)
N: tong s6 van ban trong tap dir liéu mau;
ni: s6 van ban co tir khoa wi.

Buoc 4. Khai pha dir liéu: Budc nay thyc hién phan tich tinh cam nhim phén loai binh luan cua
mdi nguoi ding trén mdi san pham thanh hai mirc cam xuc tich cuc va tiéu cuc, gdm hai cong doan:
(1) Huan luyén (Training) va thir nghiém (Testing); va (2) du doan (Prediction) va tinh diém phan
loai (Polarity Scrores) cho cac san pham. Qua trinh thyc hién dugc mé ta nhu Hinh 2:

Huén luyén va thir nghiém: Tai budc nay, thuc hién theo phuong phap Hold-out (Omary & Mtenzi,
2010), dit liéu thuc nghiém dugc chia theo ty 18 70% dung dé huan luyén, va 30% ding dé thir nghiém.
Céc md hinh phan loai thugc nhom hoc méay c¢é gidm sat dugc ap dung bao gdm: Support Vector
Machine (SVM), Naive Bayes (NB), Neural Network (NN), Logistic Regression (LR), Random
Forest (RF), va Decision Tree (DT). Nhitng m6 hinh nay s¢€ hoc tur dir licu da dugc gan nhan. Sau do,
thir nhiém va dénh gia dé lya chon mot md hinh ¢ do chinh x4c cao nhat.

Bang 1.
Mb ta mot s6 mo hinh hoc may ¢6 gidm sat duoc str dung
MO hinh No¢i dung chinh Thu vién, ham Ngudn tham
khao
Decision MO hinh nay thuc hién phan loai van ban Scikit-learn, Baharudin
Tree bang cach xay dung mot hé théng dang cay sklearn.svm.SVC() va cong sy
quyét dinh. Cay quyét dinh c6 dang cdy nhi (2010),
phan, mdi nat biéu didn mot dic trung cia Salzberg
tir (Word), mdi nhénh biéu dién mot quy (1994)
ludt (Rule), va mdi 14 biéu dién mot két qua.
Random M5 hinh nay chira nhiéu cdy quyét dinh, Scikit-learn, Baharudin
Forest mdi cay quyét dinh co thé s& khac nhau. Két sklearn.ensemble. RandomForestClassifier() va cong sy
qua du doan dugc tong hop tir cac cay quyét (2010)
dinh nay.
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MO hinh No¢i dung chinh Thu vién, ham Ngudn tham
khao
Naive M6 hinh Naive Bayes phan loai cac mau Scikit-learn, Baharudin
Bayes dau vao dya trén dinh ly Bayes va tinh ddc sklearn.naive_bayes.GaussianNB() va cong sy
1ap cua cac phan tir. Thuat toan Naive Bayes (2010),
tinh x4c suét cho cac phén tur, sau d6 chon Berrar va
két qua véi xdc suat cao nhét. cong sy
(2019)
Neural M5 hinh phan loai mang no-ron bao gdm Scikit-learn, Baharudin
Network mot s6 lwong 16n cac r}d-ron duoc két ndi sklearn.neural _network.MLPClassifer() va cong sy
v6i nhau. M6 hinh thiét 1dp m¢t mang no- (2010)
ron cho mdi vin ban trong danh muc phan
loai, d4u vao dic trung cho véc-to tir, va
dau ra 1a danh myc vin ban dugc phén loai.
Support Mo6 hinh SVM thyc hién phan loai dir liéu Scikit-learn, Baharudin
Vector thanh Cfic 16p phan tach nhanh boi mdt siéu sklearn.svm.SVC() va cong sy
Machine mat phang. Trong nghién ciru nay, dir liéu (2010), Le
dugc chia thanh hai 16p Positive va Thi Minh
Negative, lic nay siéu mit phing dwoc thuat Nguyén
toan tim thiy s& phan tach hai 16p nay. (2019),
Graff va
cong su
(2022)
Logistic Hoi quy logistic 1 mot phuwong phap phan Scikit-learn, Ambris va
Regression tich thong k&, du doan gia tri di lidu dyua sklearn.linear model. LogisticRegression() cong sy
trén cac quan sat trudc do cua tap dir liéu. (2022)

Muc dich ciia hdi quy logistic 1a udc tinh
xéc sudt chia cac sy kién, tir d6 dy dodn xac
suét ctia cac két qua. Dt liéu vin ban dau
vao cua thuat toan da duoc gan nhan
(Positive va Negative). Diu ra la x4c suit
dir liéu roi vao nhan tuwong ung.

Tinh diém phan loai: Dit liéu binh luan trén mdi san pham can phan loai ciing s& dugc tién xur 1y
sau d6 thyuc hién bién doi va dua vao md hinh phén loai da dugc lua chon.

Nhom tac gia thyc hién tinh diém phan loai (Rscore) trén mdi san pham i dé lam gia tri ¢au vao cho
phan hé khuyén nghi. Thong thuong, trén hé thong website s& cho phép ngudi ding c6 thé binh luan
nhiéu lan véi mdi mat hang, nhung s& duoc gop lai va tinh 13 mot binh luan. Rcore durge suy ra tir céc
phan loai tich cyuc va tiéu cuc cia mdi doan vin ban boi cong thirc sau:

_ Pscore= Nscore 3
score — - ( )
Pscoret Nscore

Trong d6, Pscore VA Nicore 12 $6 binh luan tich cuc va tiéu cuc trén i. Rscore nam trong doan [—1, 1]
(-1 thé hién doan binh luan R hoan toan tiéu cuc, 1 hoan toan tich cuc).
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Tidn xtr Iy Dit li¢u phén
loai
Dt ligu . .
huén luyén Thu vién Underthesea, Bién doi
TF-IDF

1

I l

v
Hoc boi cac mo Binh luan da
hinh hoc may ¢6 |——p Thir nghiém B —— Phan loai —> dugc phan

giam sat loai

. Tinh
diém phan loai

Hinh 2. Quy trinh huan luyén va phén loai binh luan
3.2, Phan hé khuyén nghi

Dang hé¢ théng duge sir dung trong nghién ctru nay 1a hé thong khuyén nghi loc cong tac
(Collaborative Filtering), dua theo mo hinh thuat toan K lang giéng (Neighborhood-Based hay con
goi la Memory-Based). Nghién ctru tién hanh thuc nghiém theo hai cach tiép can, dua trén mbi quan
hé tuong ddng co cuing s¢ thich giira nguoi ding hién tai voi nhitng ngudi ding khac trong hé thong
(User-Based) va dua trén do twong dong giita san pham dugc dé xuat khuyén nghi véi nhiing san
pham khac trong hé thong (Item-Based). Mdi quan hé duoc thé hién bai diém sd Rating xép hang san

Dir li¢ ul
U [1Icu nguo1l ]4 __________ m

pham cta nguoi dung, diém s Rating nay c6 gia tri tir 1 dén 5.

dung, san pham

0' Nguoi dung
Xay dyng hd so Xay dung (hé SO Ty 1€ binh
ngudi dung san pham Khuyén nghi e luan tich
cuc va tiéu

g @ =

Mb hinh Xay dung ma — Dy doén xép
User-based, tran xép hang ' hang
Item-based '

Hinh 3. Phan hé khuyén nghi cia ORSUM tich hop hién thi ty 1¢ phan loai binh luan
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o Xady dung ho so nguoi ding, san pham

H6 so nguoi ding gdm céac dic trung: Ma nguoi ding, nhimg mat hang ngudi dung da xép hang.
Ho so san phiam bao gém cic dic trung: Ma san pham, ma nguoi ding di xép hang, diém s6
xép hang.

e Xay dung ma tran Utility

Mdi dong ctia ma tran Utility 1a mot véc to chira cac phan tir bao gdm cac gia tri diém sb xép hang
tuong ing clia cac san pham. Sau khi ma tran Utility dugc tao lap, hé thong tinh d6 twong ddng giita
cac Users voi md hinh User-Based hodc gitta cac Items voi mo hinh Item-Based.

Céch tiép can theo md hinh User-Based xac dinh d¢ tuong dong giita hai ngudi ding thong qua
viéc so sanh cac danh gia cua ho trén cliing san pham, sau d6 du doan xép hang trén san pham i boi
ngudi dung u thong qua cic xép hang ciia nhitng ngudi dung tuong tu . Do tuong dong (Sim) gitra
nguoi dung u va u” dugc tinh theo cong thirc Cosine (Herlocker va cong su, 2002).
Yi € Iy TuiX Turi

2 2
JZi € Iyyr Tui JZ i€lyyr Twi

Sim (u, uv’) =

“)

Trong do,
rui Va rwi: Xép hang clia ngudi dung u va u’ trén san pham i tuong Gmg;
Luw: Tap céc san pham dugc danh gia xép hang boi ca nguoi ding u va nguoi ding .
Tuong tu cho cach tiép can theo mo hinh Item-Based, d6 tuong dong giita hai san pham i va i’
duoc xac dinh nhu sau:
Yu e Uz, TuiX Tuir

2 2
JZueUii, Tui JZusuii, Tyir

Sim (i, ") = )

Trong d6, Ui Tap cac nguoi ding cé danh gia xép hang trén ca hai san pham i va i’.

e Dy dodn xép hang

Sau khi tinh toan d6 twong ddng gitra cac nguoi ding, du doan xép hang (#,;) cta ngudi dung u
Ién san pham i dugc xac dinh theo cong thurc (Resnick va cong su, 1994):

Vi mo hinh User-Based:

o = Zu’eKu sim(wu )X (ryri— Tor)
ry=nr,+

(6)

Sute gy lsimua)|
Trong do,

7., va7,,,: Gid tri danh gia xép hang trung binh trén tat ca cac san pham cta ngudi dung u va u’;
Ku: S6 nguoi ding 1an can u (k lang giéng cia u).

V61 mo hinh Item-Based:

Zi’eKi sim(ii")X (ryri— Fir)

Py =T + (7

e g sTmE]
Trong do,

7; va 7;,: Gid tri danh gia xép hang trung binh ciia tat ca nguoi dung trén san pham i va i’;
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Ki: S6 san pham 1an can i (k lang giéng cua 7).

e Khuyén nghi san pham

Hé thong tim tat c nhiing san pham c6 do tuong tw cao nhat véi san pham ngudi dung hién tai dé
khuyén nghi. Nhom téc gia nhan thay rang, khong phai liic nao khach hang ciing quan tam t&i cac san
phé”im duoc khuyén nghi va dua ra lya chon khi dugc khuyén nghi. Do d6, dé tang thém gia tri cho
nhitng khuyén nghi va thu hat thém sy chu ¥ ctia khach hang, hé thong cung cp thém thong tin vé ty
1¢ s6 binh luén tich cuc trén mdi san phém duoc khuyén nghi dé khach hang tham khao ra quyét dinh.

Trong trudng hop dir lidu ciia ma tran Utility rat thua lam cho hé théng khong thé du doan xép
hang san pham. Liic nay, nhom tac gia dé xuét cac gia tri xép hang thyuc ciia ma tran Utility dugc thay
thé boi cac gia tri Recore VA goi 14 cac xép hang 4o. Viée xac dinh do phut hop cia cac xép hang 4o nay
s& dugc danh gia boi ky vong (Expectation) véi cac xép hang thuc c6 trong bo dit liéu va phuong sai
(Variance) thé hién sy khéc biét gitta xép hang thuc va ky vong.

Mdi ngudi ding u ¢6 mot vector 4o, ky hiéu Vrui(u). Mdi Vrui ¢6 gid tri Recore(N) durge chuén hoa
tir Recore V€ thang diém xép hang thyc cua timg hé thong ban hang (Rrating)- Trong nghién ctru nay,
nhém tac gia dang thyc nghiém 1a thang diém 5.

RSCOTE(N) = rating (8)

Nghién ctru khong xét truong hgp Rscore = 0 vi truong hop nay nguoi dung u khong quan tam toi
san pham 7 (khong binh luan) va n6 khong c6 ¥ nghia dé dua ra tham khao khuyén nghi.

Rscore
Max(Rscore)

X R

4. Kiém nghiém va danh gia

4.1.  Dit liéu thyc nghiém

Nghién ctru da thu thap dugc 32.148 binh luan trén 1.407 san phﬁim thudc 12 nhém mat hang. bé
¢6 dugc nhiing xu huéng maéi cua khach hang, nhom tac gia thyc hién loc va chi gitr lai dir liéu dugc
binh luan trong khoang thdi gian ndm nam gan nhat (tir nim 2017 dén nim 2022). Sau khi tién xr 1y,
nhom tac gia thu dugce 31.728 binh luan, thyc hién gan nhan binh luén tich cyc va binh luan tiéu cyec.
Céc binh luan trung tinh (Neutral) s& khong dwogc sir dung vi khong co y nghia trong viéc hd trg
khuyén nghi.

4.2.  BPanh gia va lva chon mé hinh phan loai binh ludn

Do chinh xac cua cac mo hinh phan loai binh luén dugc danh gia béng ma trin nham 1an (Confused
Matrix) thong dung (Kulkarni va cong su, 2020), bao gom bon yéu to dé xac dinh céc chi so do luong
hiéu suat moé hinh nhu sau:

TP (True Positive): Sé lugng binh luan cia 16p tich cyc duge du doan dung la tich cuc.

FP (False Positive): S6 lugng binh luan ctia 16p tiéu cuc bi du doan nham thanh tich cuc.

TN (True Negative): Sé lugng binh luan cia 16p ti€u cyc duge du doan dung la tiéu cuc.

FN (False Negative): S6 lugng binh luan ctia 16p tich cuc bi du doan nham thanh tiéu cuc.

Bén chi s6 d6 1a: o chinh xac (Accuracy), do hoi tu (Precision), d§ bao phu (Recall), va gia tri
trung binh diéu hoa (F lscore). Flscore €O gid tri cang cao thi mo hinh phan loai cang chinh xac.

30



Lé Triéu Tudn & Pham Minh Hoan (2022) JABES 33(12) 21-38

o TPV
Accuracy = (TP+ FP+ FN+ TN) @
.. TP
Precision = TP FP (o
Recall = —— v
TP+ FN
Pl = 2XPrecisioniecal 12

Precision+ Recall

SUM 3

IR}

DT §

NN

RF 3}

NB &

0 0,2 0,4 0,6 0,8 1 12

# Fl-score % Accuracy & Precision 3 Recall

Hinh 4. Két qua cac chi sé ciia cac mo hinh phén loai
Hinh 4 cho thiy ring mé hinh SVM c6 Fl-score 16n nhét so véi cac mé hinh con lai (91%). Nhom
tac gia str dung md hinh SVM dé thyc hién xay dung hé thong khuyén nghi san phdm truc tuyén dua
vao phan tich dit liéu phi ciu truc.

4.3.  Banh gia do tin cdy cua moé hinh

Nhom tac gia sit dung Root Mean Squared Error (RMSE) dé xac dinh d 13i ciia mé hinh du doan
khuyén nghi (Papadakis va cong sy, 2017; Tran Nguyén Minh Thu & Pham Xuan Hién, 2016; Nguyén
Thai Nghe, 2016), RMSE duogc xac dinh bdi cong thire sau:

1 2
RMSE = \/W Zu,i eDte“(rui - rui)z (13)

Trong do,

Dtest: Tap dit lidu kiém tra;

|Dtest|: S quan sat trong tap Dtest (|Dtest| =9.518);

7,:: Du doan xép hang ciia nguoi ding u trén tap Dtest;

7,,;: Du doan xép hang ctia nguoi ding u trén san phim i x4c dinh theo cong thirc (6) va (7).

Gia tri RMSE cang nho tirc 14 sai s cang bé thi tinh chinh x4c ctia m hinh dy doan cang tin cay.
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Béng 2.
Mot sb gia tri du doan xép hang cua ngudi ding
Mo hinh Item-based Mo hinh User-based
Tui Tui (s — Tu)? Tui Tui (s = Tup)?
3 3,391 0,152 3 3,192 0,037
4 3,763 0,058 4 3,791 0,044
5 4,353 0,423 5 4,441 0,312
4 3,372 0,397 4 3,022 0,956
3 3,794 0,624 3 3,663 0,440
5 3,872 1,277 5 4,081 0,845
4 3,723 0,078 4 3,934 0,004
4 3,582 0,176 4 2,923 1,160
5 4,041 0,922 5 4,082 0,843
5 3,450 2,403 5 3,281 2,955
4 3,783 0,048 4 3,742 0,067
4 3,732 0,073 4 3,251 0,561
4 3,252 0,563 4 3,001 0,998
4 3,761 0,058 4 3,292 0,501
4 3,864 0,020 4 3,770 0,053
3 3,594 0,348 3 3,393 0,154
3 3,952 0,903 3 3,110 0,012
5 4,144 0,740 5 4,553 0,200
1 4,262 10,628 1 4,091 9,554
5 4,051 0,903 5 4,173 0,684
3 2,480 0,270 3 2,662 0,114
2 2,873 0,757 2 2,262 0,069
4 3,593 0,168 4 4,163 0,027
2 2,662 0,436 2 2,614 0,377
2 2,530 0,250 2 2,443 0,196
1 2,841 3,386 1 2,111 1,234
3 2,843 0,026 3 3,053 0,003
4 2,514 2,220 4 4,140 0,020

Tir céc gia tri dinh lugng xép hang ctia nguoi ding trong tap dir liéu thir nghiém va du doan xép
hang trén tirng san ph?im, nhom tac gia xac dinh duge do 16i ciia cac mo hinh thuat toan du doan
khuyén nghi nhu sau:
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0,98
0,975
0,97
0,965
0,96
0,955

0,95

0,945

+ item-based  ® user-based

Hinh 5. D6 15 ctia cac mo hinh dy doan khuyén nghi
Hinh 5 cho thdy ring, mirc d6 sai s6 ciia md hinh User-Based nho hon nhiéu so véi mirc do sai s6
cua mo hinh Item-Based.

5. Két qua va thao luan

5.1.  Khuyén nghi

He¢ thong két hop hién thi danh sach 5 san pham dugc khuyén nghi theo mé hinh User-Based véi
ty 1& phan loai binh luan tich cuc cta nhimng san pham d6 t6i ngudi dung hién tai.
Béng 3.

Danh sach 5 san pham dugc khuyén nghi t6i ngudi ding hién tai két hop véi ty 1¢ phan loai binh
luan

STT M4 san phim D‘Zg:;ng Séti'fl‘l’ l;lrlclan b{gﬁj;n Ty 16 %
| 2. 1372140635 34,15 743 926 80,24
2 2 1524844029 26,34 1.828 2.039 89,65
3 2. 1256795401 14,45 1.139 1.186 96,04
4 2 1524477237 1137 108 168 64,29
5 2. 1525172201 7,98 332 431 77,03

Két qua trong Bang 2, mit hang c6é ma 2 1256795401 & vi tri khuyén nghi thir ba nhung lai c6
ty 1¢ binh luan tich cyc cao nhat. Diéu nay thé hién rang, mit hang nay tuy khong gan sg thich véi
nguoi dung hién tai bang hai mat hang xép trén, nhung dugc nhidu nguoi ding trong cong dong danh
gid cao. Do ciing 1a mot tidu chi cho nguoi dung tham khao dé Iya chon, phu hop véi xu huéng khach
hang thuong doc binh luan ciia nhitng ngudi ding trude dé ra quyét dinh mua hang.

33



Lé Triéu Tudn & Pham Minh Hoan (2022) JABES 33(12) 21-38

5.2, Xép hang do

Xép hang thyc ciia ngudi ding trén mot san pham 1a mot s6 nguyén tir 1 dén 5, 1 ¢6 nghia 14 rat
khong thich, con 5 1a rat thich mit hang d6. Sau khi thyc hién Phan hé 1, nhdm tac gia cé dugc cac
gia tri diém s6 phan loai binh luan. Thyc hién chuan hoa cac gia tri nay boi cong thirc (8), nhom tac
gia nhan duogc cac xép hang 4o co6 gia tri nim trong doan [0, 5]. Dé xem xét mbi quan hé gitta xép
hang 4o va xép hang thuc, nhém tac gia xay dung mot tap hop cac xép hang ao vr; tuong tng véi mdi
danh muc diém cua xép hang thyc va thu dugc 5 danh muc. Sau d6, nhom tac gia tinh ky vong va
phuong sai cho cac danh muc xép hang 4o nay.

vr5
vrd
vr3

vr2

vrl

0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5

# Phuong sai ®Ky vong

Hinh 6. Ky vong va phuong sai ciia xép hang ao dbi v6i xép hang thuc
Ky vong cac xép hang 4o tiém can gan véi cac xép hang thyc va cac phuong sai rat nho. Nhu vay,
6 thé duiing cac xép hang a0 nay dé thyc hién khuyén nghi san pham nhu céc xép hang thuc cia khach
hang. Cach nay c6 thé khic phuc dugc van dé “thua thét dir lidu™.

5.3, Thao lugn két qua

Nghién ciru nay méi chi thu thap dir liéu & dang tinh, cac dir lidu sinh ra c6 thé dwoc thu thap va
xir 1y ngay theo ngit canh ¢ nhiing hé thong tuong tu trong twong lai. HS trg khuyén nghi san pham
boi két qua phan loai binh luan cung cép thém cho ngudi ding mot cai nhin khach quan vé san pham
minh dang quan tim & khia canh nhiing ngudi ding trude. San pham c6 thé duge da s6 ngudi ding
danh gia diém cao nhung n6 khong phan anh hét van dé lién quan. Nhitng cam nhan s& dugc boc 16
trong nhiing binh luan ctia khach hang sau khi trai nghiém. Do d6, mot san pham dugc xép hang diém
cao chua han da tot. Va viéc tong hop, phan tich nhitng binh ludn s& ciing c¢b thém thong tin cho ngudi
ding ra quyét dinh Iya chon san pham. Dong thoi, no cling c6 thé ding dé goi ¥ san pham cho nhiing
nguoi dung moi trong hé théng. Viéc tinh toan diém phan loai binh luén va chuén hoa diém phéan loai
vé thang do cua xép hang thuc dé xay dung nhing xép hang 4o c6 ky vong cao vé6i nhimng xép hang
thuc. Diéu d6 cho thiy, nhitng phan anh vé san pham an chira trong binh luan cta khach hang phan
16n c6 y nghia twong ty nhu viéc ho xép hang.
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6. Két luan va huéng nghién ctru tiép theo

Nhom tac gia di phat trién mot mo hinh hé thong khuyén nghi san pham tryc tuyén dya vao khai
théc dir liéu phi c4u tric 1a cac binh luan ctia khach hang dang vin ban tiéng Viét. M6 hinh ORSUM
gom hai phan h¢, phan hé thir nhat bang viéc phat trién chwong trinh khai thac dir liéu tw dong va
phan loai vin ban bang hoc may c6 gidm sat, nhom téc gia da phan loai binh luan ctia khach hang trén
céc san pham thanh nhiing binh luan tich cuc va binh luan tiéu cuyc.

Thong qua viéc cung cdp cac két qua phan loai binh luan t6i khach hang duogc khuyén nghi,
ORSUM di cung cap thém thong tin cho khach hang tham khao trudc khi ra quyét dinh. Cac két qua
khuyén nghi nay ciing c6 thé gitp khic phuc van dé “ngudi ding méi” bang cach hién thi cac mat
hang dugc ngudi ding trude d6 xép hang cao nhét t6i nguoi ding moi.

Qua viée tinh diém phéan loai binh luén va chuén hoa vé thang diém xép hang thyc, nhém tac gia
¢ duoc nhimng xép hang 4o c6 ky vong gan véi xép hang thuc. Diéu d6 cho thay co thé sir dung nhimng
xép hang 4o nay dé du doan khuyén nghi thay cho nhiing xép hang thuc khi hé¢ thong xuat hién van
dé “thua thét dir lieu”. Va qua dé, ciing cho nhom tac gia thdy dugc su tic dong déng ké cua nhiing
binh luan t6i viéc danh gia mat hang ctia khach hang.

Ngoai linh vuc kinh doanh truc tuyén, nghién ctru ciing ¢6 thé duoc ap dung trong céc linh vuc
khac nhu: Gido duc, y té, truyén thong... khi cac linh vyc niy c6 nhimng binh luan, danh gia cia nguoi
ding. Cung v6i muc tiéu hd trg khach hang, nghién ctru ciing gitip nha quan 1y hiéu sau sic hon xu
hudng cua khach hang va nang cao hi¢u qua quan tri kinh doanh. Viéc chi phan loai binh luan thanh
tich cyc va tiéu cuc khong phan anh hét nhitng an y ctia khach hang trong d6. Do d6, twong tuong lai,
nhom tac gia s& nghién ctru cac phuong phap méi dé ting cudng chat lugng dir lidu cho phan loai vin
ban, hiéu sau sac hon nhitng an ¥ ctia khach hang trong céc binh luan dé c6 thém nhimng khuyén nghi
chat lugng hon. Dic biét, nhom tac gia sé tiép tuc nghién ciru thém viée khac phuc van dé “khoi dong

Ayq??

ngudi” va “thua thot dir liéu” tir phan tich dir liéu phi cau tric.

Cha thich

Bai bao dugc phat trién noi dung tir nghién ctru “Model of Product Recommendation System in Online
Business based on Unstructured Data Mining” ciia nhom téc gia “Le Trieu Tuan va Pham Minh Hoan”
da duoc trinh bay tai Hoi thao Khoa hoc Qudc té vé Kinh té va Kinh doanh Chau A lan tht 4 (The 4"
Asia Conference on Business and Economic Studies — ACBES 2022) do Truong Pai hoc Kinh té TP.
Hb Chi Minh t6 chirc. Nhom téc gia xin chan thanh cam on nhitng quan tdm va gép y cho nghién ciru
tai Hoi thao. Nhom tac gia cam két chi dang ban tiéng Viét nay trén Tap chi Nghién ciru Kinh té va
Kinh doanh Chau A va khong sir dung ban dich sang tiéng Anh dang tap chi khac.

Bai bao nay dugc trich mot phan tir két qua nghién ciru trong luan an tién si ciia Nghién ctru sinh Lé
Triéu Tuén do giang vién TS. Pham Minh Hoan huéng dén tai Truong Pai hoc Kinh té Qudc dan.
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