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[Abstract]

The user-based collaborative filtering technique, one of the implementation methods of the
recommendation system, recommends the preferred items of neighboring users based on the calculations
of neighboring users with similar rating histories. However, it fundamentally has a data scarcity problem
in which the quality of recommendations is significantly reduced when there is little common rating
history. To solve this problem, many existing studies have proposed various methods of combining
Jaccard index with a similarity measure. In this study, we introduce a time-aware concept to Jaccard
index and propose a method of weighting common items with different weights depending on the rating
time. As a result of conducting experiments using various performance metrics and time intervals, it is
confirmed that the proposed method showed the best performance compared to the original Jaccard index

at most metrics, and that the optimal time interval differs depending on the type of performance metric.

» Key words: Jaccard Index, Data Sparsity Problem, Similarity Measure, Collaborative Filtering,
Time-aware Recommender System
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I. Introduction
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II. Related Works

1. Jaccard Index
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2. Time-aware Collaborative Filtering
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III. Proposed Methodology

1. Motivation
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2. Formulation
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Table 1. Description of symbols

Symbol Description

I set of items

i rating value given by user u to item i
t(ry) rating time of user u for item i

Tk the kth time interval

I set of items rated by user u

I,(TW) I, during the kth time interval

w(Ty) weight for the kth time interval

3. Description of the Proposed Method
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IV. Performance Experiments

1. Dataset Description
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3. Results of Experiments

3.1 MAE and Coverage
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Fig. 2. Recommendation quality of the methods
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V. Conclusions
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