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[Abstract]

In the era of information overload on the Internet, the recommendation system, which is an
indispensable function, is a service that recommends products that a user may prefer, and has been
successfully provided in various commercial sites. Recently, studies to reflect the rating time of items to
improve the performance of collaborative filtering, a representative recommendation technique, are active.
The core idea of these studies is to generate the recommendation list by giving an exponentially lower
weight to the items rated in the past. However, this has a disadvantage in that a time function is
uniformly applied to all items without considering changes in users' preferences according to the
characteristics of the items. In this study, we propose a time-aware collaborative filtering technique
from a completely different point of view by developing a new similarity measure that integrates the
change in similarity values between items over time into a weighted sum. As a result of the
experiment, the prediction performance and recommendation performance of the proposed method were

significantly superior to the existing representative time aware methods and traditional methods.

» Key words: Collaborative Filtering, Item-based Collaborative Filtering, Time-aware Recommender System,
Similarity Measure
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I. Introduction
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Table 1. Illustration of an user-item matrix

i i2 i3 i4 i5 i6 i7
ul - 3 4 - 4 - 3
u2 1 2 - 2 4 2
u3 - - 4 4 3 - -
u4 3 2 - 3 - -
ub - - - - 2 2 -
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III. Proposed Methodology

1. Motivation and Idea
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2. Formulation
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Illustration of the proposed similarity integration

a7 12 ollN 7153 SAbE AHs0] efolct. % )
o] 32 ig} jol tfsto] 7t S-S AR LERYE, Al
B ALgAS0] Wl AR How mAIRRL WK
g7 LERQIc oA 7t AZE 231 Mo thsto] £
Aeg |, 5% 9AL=2 Al (2)o] 23] A&
7] stol 71ERIZES ARt dAE A MAlsteTt

AFEE 50

3. Rating Prediction
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IV. Performance Experiments

1. Design of Experiments
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2. Performance Metrics
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3. Effect of Parameters

3.1 The Effect of Decay Rate
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Fig. 2. MAE results of PROP_IB with varying decay rate

3.2 The Effect of Time Interval
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4. Performance Results
I3 45,6 [V.140A A3t Al 71K] gido] A=
b Azto|ct. MAES RMSEQ] tistel duaEs

o Hm% o QARSI UEttET], 1 o8t 5 Aol

o7t Ak ] mizolnh & ZxfollA BE Al AR
QIA] ®wgo] 7]&E9] moj fAFE 7]8te] ¥hEZ 455}
A 57Yshe 458 et J2ju, PROP_UBZF HEA
Ql &= 719k #hHel COR_IBY /352 FHOl'dA] XotEzE,
AREA} 7]uto] FAmEly] uiAlo] SHAIE & 4 Qlck &

o Aol AF3xol, 2t ALEAF & 1707]2] F7174

AR =50 oF 4.3%S K}K]o} oz A}ex} 7k J_E:.L:U}

B HEste 481 710 9

= UER ag; EO} kd 0*501] qoﬂ A4 &) H7HA
F7VEAlE Fofst ofolto7t fERRS & 4 Qltk. 1
L}, MAE 75401%%% COR_IBY] /d5Ht} o{F 4514,
PROP_IBEC} &4l AslH 52 Holeg, DL g gt
AS st Z2ygAog, 9ALLo A|7H
ARt 2 o5 s HolM o 49 % gholstgiTt.

/\] AE“Q 2R ZAEQ qs} }\}Rx}

7} S71egal vt elol ol HUE i gt
9 COR_UB: UpojA] o wrguct 24 AE9] 7]}
60% T {25} Matel 445 ML) 3t DL

I

Ee 718 5 71 AE FoiMAl Rt S
3t Aut2 Boly) His}, PROP_IBE o] 51T} of7F Q451
oo BT STHez, ARk U 5 P fAE

o~ o—o—6—60—90—6—6—o—1¢
0.94 COR UB—E&—
COR_IB
PROP_UB—&—
PROP_IB —@—
092 DL - + - = =
09 —t A & i i i
w 088
£
0.86
+
0.84
e et A S T SR S T
0.82 e
\"‘-f o & @ @
0.8
10 20 20 40 50 60
Number of nearest neighbors
Fig. 4. MAE results of different methods
C—6—6—6—»o6—e—6—6-—06——7191b
COR_UB—&—
12 COR_IB P
PROP_UB—d—
PROP_IB —@—
Bl i
A A i A ik
1.15
w
w
=
T 4§54
-
= L R S e e
1.05 X
Ne—y @ o @ 2
1
10 20 30 40 50 60
Number of nearest neighbors
Fig. 5. RMSE results of different methods
r\k \
S
= \\ 9\@—’ e N
8 =R .
\ T
0: COR_UB—0~ kg
COR_IB
= PROP_UB—&—
x PROP_IB ——
= DL - +

065 o - \
0.6 \
0.55

05

10 20 30 40 50 60
Number of recommended items

Fig. 6. MAP results of different methods



Time-aware Item-based Collaborative Filtering with Similarity Integration 99

V. Conclusions
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