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TOM TAT

Hé théng goi y (Recommendation Systems - RS) dang duogc tmg dung rong rai trong
nhiéu linh vuc (nhu thuong mai di¢n tu, giai tri, gido duc,...) nham du doan sé thich cua
nguoi dung nho vao thong tin ¢4 nhan hodc nhung ¥ kién phan hoi (danh gi4) ctia ho. Pé
tai nay dé xuit mot g1a1 phap trong xay dung hé thdng goi ¥ san pham theo phién st dung
mo hinh Word2Vec, nham goi ¥ cac san pham cho ngudi mua sdm trén cac trang web ban
hang online. Két qua dat dugc cia dé tai 1a Recall@10=27,3% va MRR@10=15,4%. Mic
du két qua thyc nghiém cua hé thong chua cao 1dm, nhung dé tai nay co thé lam tién dé
dong gdp vao viée phat trién va cai thién cac hé thong goi ¥ thong minh trong tuwong lai.

Tir khéa: Hé thong goi y theo phién, hé thong goi y san pham, Word2vec

ABSTRACT

Recommendation Systems (RS) are being widely applied in many fields (such as
e-commerce, entertainment, education,...) to predict user preferences based on personal
information. employees or their feedback (evaluation). This research proposes a solution
in building a session-based product recommendation system using word2vec model, to
suggest products to shoppers on online sales websites. The results achieved by the project
are Recall@10=27.3% and MRR@10=15.4%. Although the experimental results of the
system are not very high, this topic can serve as a premise to contribute to the development
and improvement of intelligent recommendation systems in the future.

Keywords: Session recommendation system, product recommendation system, Word2vec.

1. GIOI THIEU ctru vé linh vuc goi ¥ nay bang cac thuat
toan loc cong tac, loc ndi dung, phan ra

Trong thoi dai s6 hoa, hé thong goi ¥ A h
ma tran... Trong bai viét nay tac gid mong

ngady cang tré nén quan trong va can thiét h .
dé cung cép trai nghiém tét hon cho nguoi  Muon tim hiéu va gisi thiéu mot giai phap
ding. Bai toan goi y hién nay ciing dang mOi trong h¢ thong ggi y. bo 1a st dl,’mg
duoc cac nha nghién ciru cong nghé thong mo hinh Word2vec dé xay (!L_rng }‘lé thong
tin quan tdm dé cai thién ngay cang tt hon  goi ¥ theo phién. Hy vong rang dé tai nay
nhitng hé thong dang s dung. Hién nay, la tién dé quan trong cho nhitng cong trinh
& nudc ta ciing co rat nhiéu dé tai nghién  nghién ciru tiép theo vé hé thong goi y.
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Mot s0 nghién ctru lién quan:

- Dé tai “Hé théng goi ¥ san phim
trong ban hang tryc tuyén sir dung k§ thuat
loc cong tac” ctia nhom tac gid: Nguyén
Hung Diing, Nguyén Thai Nghe thudc don
vi Truong Pai hoc Can Tho, cong bd nim
2014. Trong dé tai nay, tac gia gidi thiéu
ky thuat loc cong tac dua trén mo hinh lang
giéng (md hinh l4n can) dé goi y san pham
trong hé théng ban hang truc tuyén. Két
qua gia tri trung binh RMSE=90%

CSDL
(%
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- P& tai: “Mot giai phap trong xdy
dung Hé théng goi ¥ bai hat” ciia nhom
tac gia: Nguyén Tan Phong, Nguyén Thai
Nghe thudc truong Pai hoc Can Tho cong
bd nam 2014. Trong dé tai nay, tac gia gidi
thiéu mot giai phap xay dung Hé thong goi
¥ bai hat dya vao phan hoi tiém an (implicit
feedback) tir ngudi ding dé goi y nhiing
bai hat ma ho co thé thich nghe. Két qua
gia tri trung binh AUC=74,2%

2. XAY DUNG HE THONG GQI Y

Khach hang
Tiénxirli |
¥ \
Tao cac chudi N\ v
mua hang cua ) ChQJ:: san
tirng khach hang pham
T
¥
¥ Tinh trung binh cong
Vecto hod cac cac vecto cic san
chudi mua hang cua pham khach hang da
tieng khach hang timg mua hang
Déxuat K
=|L Ll - san pham

Hinh 1. So dé téng quan hé théng goi y

- Hé thdng goi ¥ duoc xdy dung theo
trinh tu: Co s& dir liéu 1a lich st duyét
web cua khach hang dugc dua vao hé
théng dé train, tao ra cac chudi mua hang
cta ting khach hang. Tiép theo dung k¥
thuat Word2vec dé tao ra model. Khach
hang chon san pham minh yéu thich trén
hé théng ban hang. Dua vao lich str duyét
website ctia khach hang ¢6 ma hé thong s&
du doan céc san pham tiép theo ma khach
hang muén mua. Tir 46 ma c6 thé goi y mot

cach chinh xac nhit cho khach hang.

- Pau tién 1a tao ra cac chudi mua hang
do khach hang thyc hién cho ca 2 tap dir
ligu train va test. Nghia Ia trong tap dir li€u
cua chung ta c6 4.372 khach hang thi hé
théng c6 4.372 chudi

- Xay dung bd Word2vec Embeddings
cho céc san pham

- Khi khach hang da chon 1 san pham,
hé thong sé& lay trung binh cong cua tat ca
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cac vécto cua cc san pham khach hang da
mua cho dén nay va st dung vécto két qua
nay dé tim cic san pham tuong tu. Dé lam
dugc diéu dé, hé théng sir dung ham dé lay
danh sach ID san pham va dua ra vécto 100
chiéu, 1a gia tri trung binh cua vécto cua
san pham trong danh sach dau vao. Tiép
theo 1a hé thong s& so sanh va tinh do tuong
ddng cua cac vécto dé tra vé 10 san pham
c6 vécto c6 do twong ddng cao nhét dé goi
y cho khach hang.

3. PHUONG PHAP PANH GIA

Dé tai sir dung hai dai lugng Recall@K
va MRR@K dé danh gia mo6 hinh

Recall@K (Recall at K) do luong ty 1€
cac san phim c6 lién quan duoc xac dinh
chinh xac trong dé xuat K san pham trén
téng s6 san pham c6 lién quan trong tap
dir liéu. N61 mot cach don gian hon, nod
cho biét ban c6 thé tim thdy chinh xéac bao
nhiéu san pham c6 lién quan.

Recallat K= Number of relevant itemsin K

Total number of relevant items

Number or relevant items in K: S6 san
pham co lién quan trong top K san pham
ma h¢ thong da goi y.

Total number of relevant items: Tong s6
san pham c¢ lién quan co trong tap dir ligu.

MRR@K (Mean Reciprocal Rank at
K). Xép hang ddi ung trung binh 1a lya
chon tbt hon cho cac tmg dung trong do
thtr tu cia cac van dé dé xuét (vi du: cac
dé xuét duoc xép hang thap hon 1a chi hién
thi khi nguoi ding cudn xudng cudi trang).
Trong truong hop nay, c6 MRR cao hon la
rit quan trong, cho thiy cac dé xuat tt nhat
nam gan dau.

1 ler

MRR =—
Q| j—q rank;
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4. TIEN HANH THUC HIEN
4.1 Cong nghé sir dung

Pé tai duoc thuc nghi¢m trén nén
Google colab phién ban free, két hop thuat
toan Gensim dé vecto hod ma khach hang.

4.2 Tap dir liéu

Ung dung mo hinh Word2vec xay
dung h¢ théng goi y dua trén tap dir licu
OnlineRetail[12]. B§ dir li€u nay duoc
thu thap tr ngay 01/12/2010 dén ngay
09/12/2011 va chua lich st mua hang cta
4.372 khach hang va 3.684 san pham.

4.3. Tién xir 1y dir liéu
Bang dit liéu gdm c6 8 cot: InvoiceNo:

S6 hoéa don, StockCode: Mi hang hoa,
Desciptip.

Bang dit liéu gébm c6 8 cot: InvoiceNo:
S6 hoa don, StockCode: Mi hang hoa,
Description: M6 ta hang hod, Quantity:
S6 luwong, InvoiceDate: Ngay lap hoa
don, UnitPrice: Don gi4, CustomerID: Ma
khach hang, Country Qudc gia.

Dir li€u duoc load 1én hé théng s€ duoc
kiém tra cac dong con thiéu dir liéu va cac
dong d6 s& duoc xo0a bo. Chuyén doi kiéu
dir liéu cdt SockCode sang dang chudi.

Sau khi tién xur 1y, tap dir liéu duogc
chia lam 2 phan, 95% la dir li¢u train va
5% lam dir li€u test.

4.4 CAu hinh cac tham s6

Tién hanh train data véi thu vién
Gensim, Gensim la mét thu vién xur 1y ngon
ngit tu nhién nguén mé dung dé vecto hoa
dir liéu. Hé théng di tién hanh thay doi 4
tham sd: min_count, epochs, workers va
sg. Mdi bo gia tri dé tai thuc hién 5 lan
chay va lay két qua trung binh. Bo tham s6
Min_count=1; epochs=100; workers=10;
sg=1; 1 cho két qua cao nhit va thoi gian
thue hién 1 pht hop nhat. Trong dé:
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- min_count 13 s6 14n t6i thiéu ma mot
tir trong tir vung phai c6 dé word2vec tao
ra phan nhiang cho né. Vi trong tap dit liéu
c6 mot sd san pham hiém nén gia tri nay
duoc dat 1a 1 dé tat ca cac ID san phém
trong tap huan luyén déu cé phan nhing.

- epochs trong dé tai nay chung toi c6
thay d6i s6 ki nguyén (epochs) & cac gia tri
khac nhau tir 10, 20, 100, 200, 1000. Tuy
nhién ching t6i nhan thiy sé epochs =200
1a cho két qua cao va c6 thoi gian thyc hién
phu hop nhét.

- workers kiém soat so luong ludng
doc 1ap thuc hién dao tao dong thoi. Véi
c4u hinh phan cimg ma google colab hd trg
thi tham sé workers =10 14 hop 1y nhét.

- sg la viét tit cua tir skip-gram, vi
ching ta duy doan mat hang ti€p theo ma
khéch hang quan tdm la phu thudc vao mat
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hang ma khach hang vira chon nén tham s
sg=1 la phu hop nhat.

4.5 Cac két qua thyuc nghiém

Két qua thyc nghiém véi bo tham sb
phan 4.4

Bdng két qua thire nghiém

Lin chay | Recall@10 | MRR@10
1 27,4% 15,6%
2 27,4% 15,4%
3 27,2% 15,2%
4 27.5% 15,6%
5 27,3% 15,3%
Trung binh | 27,33% 15,42%

Qua bang s6 liéu két qua cho ta thiy ti
1¢ dé xuat chinh x4c khé cao. Trung binh I3
trén 27% san pham dugc dé xuét 1a co lién
quan dén nhu cdu cia nguoi dung.

1 2 3 4 S

M Recall@10 = MRR@10

Hinh 2. Biéu dé hién thi két qua qua 5 Ian chay thuc nghiém

Qua biéu dd 1 cho ta thiy két qua
Recall@10 va MRR@10 cta hé thong
tuong d6i 6n dinh.

5. KET LUAN

Chuang t61 da nghién clru va xay dung
mot hé théng goi v san pham dya trén phan
tich nglr nghia st dung Word2Vec. Muc
tiéu cua dé tai 1a tao ra mot hé théng thong
minh c6 kha ning goi ¥ cic san pham phu

hop cho ngudi dung dua trén s¢ thich va
hanh vi trudc d6 cia ho.

Két qua goi ¥ cua hé théng dat trén
27% cho thay hé thdng goi y san pham
dua trén Word2Vec c6 hiéu suit tot. Hé
thdng c6 kha ning goi ¥ cdc san pham phu
hop véi nguodi dung dua trén so thich va
hanh vi trude do cua ho. Déng thoi, viéc
st dung phan tich ngir nghia giup cai thién
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chat lugng goi ¥, gitp ngudi ding tim
kiém va kham phé cac san phdm mot cach
hi¢u qua hon.

Kho khin ma dé tai ndy chua giai quyét
d6 chinh 1a viéc goi v cho khach hang cac
san pham méi. Boi vi cac san phim moi
thi chua c6 trong bt ¢t phién 1am viéc nio
nén chic chan cc san pham méi s& khong
c6 trong cac muc dé xuat ctia hé thong.

Tong két lai, d& tai nay da dat duoc
muc tiéu xdy dung mot hé théng goi ¥
san pham dya trén phan tich ngit nghia st
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dung Word2Vec. Két qua nghién ctru cho
thiy hé thong c6 hiéu suét tot va cé tiém
nang ing dung rong rai trong vi¢c cai thién
trai nghiém nguoi dung va tang cuong kha
ning tim kiém va kham phé san pham.

Mic du két qua cua dé tai kha cao. Tuy
nhién, con nhiéu khia canh c6 thé duoc
nghién ctru va cai tién trong tuong lai. Vi
du, c6 thé nghién ciru cac phwong phap
khac nhau dé cai thién mo hinh ngir nghia,
hodc md rong hé théng dé ap dung cho cac
linh vuc khac nhau.
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