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How to improve the diversity on collaborative filtering using tags
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Abstract

In this paper, we propose how to improve the lack of diversity in collaborative filtering, using tag

scores contained in items rather than ratings of items. Collaborative filtering has excellent

performance among recommendation system, but it is evaluated as lacking diversity. In order to solve

this problem, this paper proposes a method for supplementing diversity lacking in collaborative

filtering by using tags. By using tags that can be used universally without using the characteristics of

specific articles in a recommendation system, The proposed method can be used.
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[I. Preliminaries

1. Related works
1.1 Content based Filtering
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Table 1. Score translation table

Item Rating Tag Score
4.0 ~ 5.0 5
3.0 ~ 3.9 3
2.0~ 29 1
1.0 ~ 1.9 -3
0.0 ~ 0.9 §5
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3.3 Data Structure

B =RoA Ado| A&l dlo|E&= MovieLens AFo]EZ
5E Agste dHolHE 7oz Ids3ith Movielensd
Al Al gl "olH+ 93movie), ¥4 (rating)S A2-3Hc},

%3} dlo]E]= movie id, title, genes E O 2 LpF o] Q)
a1, FH do]E+< user id, movie id, rating, timestamp®

oFol4 itk

| — | |
|
[ User id | Movie id | rating

Fig. 2. Data Mapping

AR A user)ell ek AR g AFE A 27] i
E E=rdA FEs 2209 Yo AE HA do|HE 7Hte
2 AREA dlolHE FEalh ARAL Hlo]E= user id,
movie id, rating® o]Fo1#] 9o, Bl 7]¥k ¥ LEH

& AdE 918k score FEo] F7HE AT

V. Experiments

&H 2gS MovieLensollA A3l dlo]

AREEHIEE Bl diolH Al 3.3, dlofH 3ol A

HE ek ol Qs vlolelel WA HolHE FEE]

o, & =EdlAe dl9 dolE 54 Movie ID 7502 9
Bakqinh Axpy oz o3} 27,27870, AFEAL 7,120% 181

X,

B 20702 ol Fold dol AL 92 & gglern, oF
Aol ALgIA B 712 F 3 Yoz AR
o

o Z+z} gt (Diversity), 1A Novelty) 2831 8=
(Precision)dl] thsle] #7115 853 T

A U 2% 4L A AR 25 A A AR
22w Wl e B S Ao e =1 55 W =
FEY A dE- T EF 5 Y- A 2 E
Ful— FAF AREAE 1F AR TA] AR 07 o]
A4 9, dlF FFES 1008 3ol

71 ¥ ZEY(Collaborative Filtering, CF)2} ¥ =&
oA Aoket gl 71W ¥ HEH(Collaborative Filtering
based Tags, CFT) 7toll A3 A} Ao|H& FAIE Allnl &
Foll gk A oS <ol Afol7t gtk

AdeA AR AREAE AR THE B2 frAE AR
2 AHEARE AdEEigion, o] 3 2 AGAS ST 9
7‘3@}3} A FRAEJEA Brrelr] A AZ2ZN DP9 ARE
o vl BFoA FALR | BEo| 1/28 AAgH.
% (Diversity)9F A4 (Novelty)2] 74-%- ofglo] 1o
15 7uko g SAElon, 2 (1)01]*1«] L2 o]dd

O}

d

_|>' ﬂ{
—(m o

ox, &2
o
N

A3

2

ox,

KeX
=
A
il

4}&1
y

rr
d

2
i)
B
fu
o,
=
ol
2!
Ay
rl
o
2L
e
2
i)
B
It
o
o,
=)
o
Ko

—~

2elMel A= A7 FE AA =F 558 v
2 (D3 4 QA eA ez Eol7hs N2 F349

o A% Slvg,

g = o
J R



How to improve the diversity on collaborative filtering using tags 15

Diversity = M (D
N
IL— Al
Novelty = —N 2
E}Ob‘é(Diversity) ol A= CRel 7 znkol= CFTe}
HSSSAY 2 gk 7 s ER1E = ik sHA e
o= gro] 00 ALy ﬂ% 7}\—% gelspsitt. ol e
A¥= CFY

Bjo] 2AHE Aog o, Wk CFTE 1E %
A= 2 7S 7R ZPAR CRebe 28] SRk T gho]
det Ag delsg
O/ 22 ZHE diversit
OEi-L 7|2 EE & ersit
02
: ‘l‘.‘_.m—r‘nmm

— P 0 L P~ 0 W o = 0T Lo e
— — NN Mo e L WD

A4 (Novelty)_-_ thdd ¥ mlszatAl Zubell= CFO] 4
= = CFT9] glo] =3dth. oloh 22 Ax
A5 gk viel o] Ak AREAF 150 A7) vl HAe
Aoz HWelth o} <Figure 4>0] Hol=n

%/‘} ARERF Tm A7)E FEFe Zo] A st
bHo| CFTO] frAF AHEAF 132 A8 Fhaste 3s &

% 9k

rir
|

i) rﬁ

|
g T
m

ne

1] o

m ;
o
=3

= [ = |
ogh e

1t
L 02

m
Q
o
=2

o

— [~ M oY L1 - I ,

W i el momn em - omm emeels sl -
— T — I
(e M= - 00 o oh

a7

"
— — 0o o LT

Fig. 4. Comparison graph for novelty

Z HE neighber size

E{ 2 neighber size

2000 300
6000 500
4000

2000 o

(=]

-v—l:J:lL"ING\k:lrﬂOf“-uqu—mL"ING\
— o W W -0,

Fig. 5. Comparison graph for size of similarity user group

F 48 (Precision)?] 45 ofgle] 4] (3)el] Kol n}
o} Zro] oA AFIA AREAe] full EFoA AHAEH A

E¥ol 55 U 545t gﬂl FHE o= derst
Q). AnpHo g v FHo| A&EFE CF/F CFTREY =
S AEEE 2 AL IR 5 AT ook 2 AT
F3ol A&E w] CF tgsh BFo] 357 & uhi,
CFT% AHE% %%ol Z]%@ii sZ@oax s F

Q8 F 2 3 olol W A5
ZH A ool e A
3

n
o
a

precision

=
FEE ZHY precision

[ -]

E s 8
.
]

\_\_

FmLﬁNG\kﬂfﬁOhﬁq'—mLﬁNm
— M Mow Lo~ - 0>

[= R R
B oooo 2

=]
3 ra

Fig. 6. Comparison graph for precision

V. Conclusions
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