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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
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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

Uaf&{decay rate)> Al (2)o1A ZF ARME {AREZE
& Aol mietulEolch E:.j 2+ PROP_IBOJ|A]

o85S
7428 Are] wiglo] m2 MAE 452 45t Axto|ct.
5o Age 290 o3 H5el Aol ololgt AnkE
Hasg] A2 Ago] HRAZ M=o ¢ 3Alh]9)
of ey, A AEe e A2 Zlew YEPETE Wt
AR 71 2l2e) patezlel AR B 3 vl
+ Zojag, of oA det Ak vy ol 710t £
g2 FUsI. o] Zujof T, & AtoM= A=1.5=
Aotk
0.808
0.8075
e Lambda=01 ~—&—
Lambda=0.3
Lambda=05 —&—
g 8
Lambda=15 —+—
g 0.806
0.8055
0.805 . Q/e/ o o : /;\ N
0.8045 55 ST :/’/

0.804
10 20 30 40 50 60

Number of nearest neighbors

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
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V. Conclusions
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