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PANH GIA CAC THUAT TOAN DUA TREN NGUOI DUNG
SU DUNG TRONG HE THONG KHUYEN NGHI

Lé Vin Thinh"
Truwong Cao dang Cong thuwong mién Trung

Tom tat

Hién nay, nhu cdau mua hang truc tuyén ciia nguwoi tiéu ding ngay cang ting manh, dé
ddp g sw hai 10ng cia nguwoi sir dung, cac nha cung cdp dich vu da diea ra nhiéu gidi phdap dé
hé tro ngueoi sir dung tim kiém cac mat hang tot nhat ma ho dang can mua. Trong bai bao nay,
ching t6i nghién ciru danh gid mét so thudt todn duwa trén nguoi dung trong loc céng tac dé dura
ra khuyén nghi cho nguoi sir dung. Két qua khuyén nghi ndy duwoc dya trén nhiing hanh vi cua
nhitng nguoi sur dung truede do. Thi nghiém da dwoc thuc hién trén hai bg diz lieu MovieLens va
EachMovie. Két qua cho thdy thugt toan Euclidean cho ra két qua tot nhat. Thudt toan nay co
thé «zng dung trong cac hé thang ban hang triec tuyén dé nang cao hiéu qud tim kiém san pham.

Tur khoa: Thudt toan dua trén nguoi dung, chdt lwong dich vu, hé thang khuyén nghi

Abstract

Evaluation of user-based algorithms used in the recommendation system

Nowadays, the consumers’ demand for online shopping is rapidly increasing. To satisfy
the users’ satisfaction, service providers have come up with many solutions to support the users
in searching for the best items. In this paper, we examine a number of user-based algorithms in
collaborative filtering for user recommendations, which is based on the previous users’
behaviors. The experiment was performed on the two data sets called “MovieLens” and
“EachMovie”. The results showed that the Euclidean algorithm produces the best results. This
algorithm might be used in online trading systems to improve the searching efficiency.

Keywords: User-based algorithms, quality of service, recommendation system.

1. Giéi thiéu

Hién nay nhu cau mua hang truc tuyén dang ting, c6 rat nhidu trang web ban hang
tryc tuyén tai Viét Nam. Do d6, nguoi tiéu dung co rat nhiéu lya chon. Tuy nhién, véi sb
lwong nha cung cdp dich vu ngdy cang ting va nhiéu nha cung cip dich vu c¢6 nhiing san
pham tuwong ty nén di gay kho khin cho ngudi tiéu dung trong viéc lya chon san pham tbt
nhét.

Trong nghién ctru nay chung t6i thuc hién thi nghiém danh gia mét s6 thuat toan
dua trén nguoi dung (User-based) trong loc cong tac, tim ra thuat toan tdi wu nhat dé ung
dung trong qué trinh hd trg nguoi tiéu dung lya chon san phdm tot nhat trong bdi canh c6
hang nghin nha cung cip dich vu khac nhau. Pong gop nay gitip cho cac nha cung cap dich
vu su dung thudt toan c6 do tin cdy cao trong qua trinh dua ra khuyén cao.

2. Cac thuat toan dua trén nguwoi dung
Thuat toan dya trén nguoi dung [5,1] hay con goi la phuong phép tiép can ving lan
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can dua trén ngudi dung, day 1a phuong phap duoc sir dung thong dung nhét trong loc cong
tac va duoc tuan thu theo hai buéc nhu sau:
(1) Tinh toan twong tu gitra ngudi dung dang hoat dong va cac nguoi dung lan can.
(2) Chon mot tap hop con cua nguoi sir dung hang xém (vung lan cén) tuong ty véi nguoi
dung dang hoat dong, sau d6 du doan bang cach sir dung dya trén xép hang cua ngudi ding
hang xom.
Mot s6 thudt toan duoc sir dung danh gia o lién quan dén ngudi sir dung.
2.1. Pearson Correlation degree

Pearson correlation 1a do do tinh sy twong ddng gitta hai ngudi ding dya trén tuong
quan thong ké [4]. Do twong dong cia hai ngudi ding u va v duge xac dinh bang cong thirc:
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Slu,v) =

Vé6i S(w, v) 1a gia tri twong dong gitta nguoi dung U va ngudi ding v; I 13 tap cac
san pham hay cac muyc dit liéu dugc xép hang boi ca hai nguoi dung; r,; la gia tri xép hang
ctia nguoi ding U cho san pham i; r,;la gia tri xép hang ctia ngudi v ding cho san pham i;
2.2. CosineSimilarity

Cosine Similarity 14 d6 do tinh sy tuong ddng giita hai ngudi ding dwa trén khong
gian vector dai s6 tuyén tinh [3]. Céc gia tri xép hang ciia timg nguoi dung trén m san pham
hay muc dir li¢u duoc biéu dién bé'mg mot vector m chiéu. Do tuong df)ng cua hai nguoi
ding u va v dwoc xac dinh bang khoang cach Cosine giita hai vector T, va vectorr, theo
cong thirc sau:
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Vi S(u, ) 1a gia tri tuong dong gitta nguoi dung u va ngudi ding v; m 14 sé chidu

Slu,v) = CaEIne(Fw?_"L} =

cta vector (sd san pham); r,; la gia tri xép hang cta ngudi ding u cho san pham i; r.;lagia
tri xép hang ctia ngudi v ding cho san pham i.
2.3. Euclidean Distance Similarity

Euclidean Distance Similarity 1a d6 do tinh su twong dong giita hai nguoi dung dua
trén khoang cach gitra hai diém trong khong gian Euclide. Cong thirc cta khoang cach
Euclide [4] nhu sau:
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Véi S(u, v) 1a gid tri trong dong gifta nguoi ding U va nguoi ding v; r,,; 14 gia tri
xép hang cua ngudi dung U cho san pham i; r,;la gia tri xép hang cua ngudi v dung cho
san phém i;

2.4. Spearman rank correlation coefficient
Spearman rank correlation coefficient 1a do do tinh su twong dong giita hai ngudi
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dung dua hé sé twong quan nguoi dung duoc sir dung cong thirc [6] nhu sau:
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Vi S(u, ) 1a gia tri twong dong gitra nguoi ding U va nguoi ding v; r,; la gia tri

Slu,v) =

xép hang ciia ngudi ding u cho san pham i; r,;la gia tri xép hang ctia ngudi v dung cho san
phém i;
2.5. Log-likelihood similarity

Log-likelihood similarity [1] dung dé tinh toan do tuong tu giita cac nguoi sir dung
dua trén théng ké sy sut hién xung quanh ddi voi cac ngudi dung.
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Trong d6 N1 va N2 la dai dién nhém nguoi dung twong ung véi ngudoi dung u va v.
2.6. Mahattan distance

Mahattan distance 1a d6 do tinh khoang cach gitra hai nguoi dung trong khéng gian
vector n chiéu va dugc sir dung cong thirc [5] nhu sau:

d(u,v) = ZlTu,i - '-'"u,z'|
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Vi d(u, v) 1a gia tri twong dong khoang cach giira ngudi dung U va ngudi ding V;
1, 1a gid tri xép hang cta ngudi ding u cho san pham i; T, ;12 gia tri xép hang ctia ngudi v
dung cho san pham i;
2.7. TanimotoCoefficient

TanimotoCoefficient 1a d6 do tinh su tring lap ciia cac san pham uu thich giita hai
nguoi U va v. Cong thirc [6] tinh nhu sau:

DT

& r-i,z' +3r,,—En,m,)

Véi T(u, v) 1a gia tri twong dong khoang cach giira ngudi ding u va ngudi dung V;

Tiu,v) =

1, ; la gia tri xép hang ctia ngudi ding u cho san pham i; T, ;1a gia tri xép hang cua ngudi v
dung cho san pham i;
3. Thi nghiém
3.1. Phuong phap danh gia

Viéc danh gia tinh chinh x4c cac du doan trong cac hé thdng goi ¥ thuong duoc st
dung phuong phap cin cua sai s binh phuong trung binh (RMSE - Root mean squared
error) va sai s6 tuyét d6i trung binh (MAE - Mean Absolute Error) [2] nhu sau:
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- Sai s tuyét ddi trung binh
E?=1|pi,_;' - T:i,_;l'
n

MAE =

- Can ctia sai s6 binh phuong trung binh

||E?=1{Pe,j - Tz',_;l'}‘

n

RMSE =

Trong d6: Tinh chinh xac ctia cac du doan duoc do trén n quan xac; P; ; 1a gia tri du
doan ctia ctia nguoi dung i trén san pham j; R;;lagiatri xép hang thuc té ;
3.2. Dir liéu thuc nghiém
Diém chung cac thuat toan dua trén nguoi st dung trong loc cong tac 1a dya vao két
qua danh gia xép hang cua cic nguoi sir dung trén C&c san pham dugc thu thap trong qua
khtr dé tim kiém dua ra mit hang tuong tu tdt nhat cho nguoi su dung hién tai. Do vay,
trong nghién ctru nay, ching t6i st dung hai bo dit liéu chudn sau dé thir nghiém danh gia
cac thuat toan trén: MovieLens 100k 12 bo dit lidu chuin ding dé danh gia giai thuat loc
cong tac, dir liéu nay dugc tap hop tor cac danh gia cia nguoi dung tai website
http://movielens.umn.edu. Bo dir liéu chira cac danh gia (rating) ctia 943 nguoi dung cho
1682 bo phim, mdi nguoi dung danh gia it nhit 20 bo phim va bo dir liéu EachMovie bao
gdm 72916 nguoi ding dugc danh gia tong sb 2811983 cho 1628 bd phim khiac nhau
(https://grouplens.org/datasets/eachmovie).
Dé huan luyén, mdi tap dit liéu ching toi chia ra lam 2 phan, phan thir nhat ching
t6i chon ngau nhién 80% tap dir liéu lam dit liéu dau vao va phan con lai 1a 20% ching toi
ding dé test. Dé chimg minh d6 tin cdy cia thuat toan cho ra két qua tot nhat, chiing t6i tién
hanh thi nghiém trén bo dir liéu MovieLens bang cach thay doi tap dir liéu huin luyén 1a
70% va 30% con lai dung dé test. Va ching toi ky hiéu cac thudt toan nhu sau dé hién thi
trén két qua thi nghiém:
Euclidean Distance Similarity(Euclidean)
Pearson Correlation degree(Pearson)
CosineSimilarity(Cosine)
Spearman rank Correlation coefficient(Spearman)
Mabhattan distance(Manhattan)
LogLikelihoodSimilarity(llr)
TanimotoCoefficient(Tanimoto)

3.3. Két qua thi nghiém

Trong thi nghiém chung t6i chon ngudi sir dung gan nhat véi N =200. Nhin vao két
qua MAE va RMSE (d6i véi bo dir lieu Movielens) tai hinh 1 cho thiy thuat toan
Euclidean cho ra két qua tot nhat.

Tuong tu ddi véi bd dir liéu EachMovie két qua MAE va RMSE tai hinh 2 thuat
toan Euclidean ciing cho ra két qua t6t nhat. Pé quan sat két qua rd hon chiing ta hiy nhin
vao két qua gia tri chi tiét cho timg thuat toan tai bang 1.
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Hinh 2. CAc thudt toan User — Based doi véi bé dir liéu EachMovie

Bdng 1: Két qua cac gia tri tot nhat cho ting thugt toan

Bo dir liéu

Cac thuat toan MovielLens EachMovie
MAE RMSE MAE RMSE
LLr 0.8063 1.0069 0.8091 1.0021
Pearson 0.8455 1.0163 0.8004 1.0647
Tanimoto 0.8002 1.0148 0.8105 1.0057
Spearman 0.8504 1.0196 0.8036 1.0747
Manhattan 0.8355 1.0253 0.8145 1.0503
Cosine 0.8275 1.0164 0.8058 1.0561
Edulidean 0.7639 0.9561 0.7504 0.9771

Hinh 3 1a két qua mé phong cua tap dir liéu MovieLens sau khi thay d6i tap dir lidu
huan luyén va test. Két qua cho thay thuat toan Euclidean ciing cho ra két qua tét nhat voi

gidtri MAE la 0

.7421va RMSE la 0.9519.
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Hinh 3. Cac thudt todn User — Based doi véi bé dir liéu MovieLens

4. Két luan

Sy gia ting cac dich vu mua hang truc tuyén trong thoi gian gan day da giup cho

ngudi st dung c6 nhiéu thuan lgi vé thoi gian, ciing nhu c6 nhiéu lya chon san pham tir
nhiéu nha cung cip dich vu khac nhau, tuy nhién c6 qua nhiéu nha cung cap dich vu c6
chte nang tuong ty nhau, diéu nay da gay ra kho khan cho ngudi st dung trong viéc lya
chon. Do d9, bai bao da thuc hién danh gia mé phong céc thuat todn dya trén nguoi dung
trong loc cong tac dé chon lya thuat toan téi wu nhat gitp cho cac nha cung cap dich vy tng
dung trong hé théng khuyén nghi dé hd trg nguoi sir dung chon lya cac san pham tdt nhat
ma ngudi dung dang can. Két qua thi nghiém cho thay thuat toan Euclidean di cho ra két
qua tét nhat. Do d6, viéc tng dung thuat toan nay trong cac hé thong khuyén nghi s& cho ra
d6 tin cay cao hon(J
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