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Abstract  Traditional collaborative filtering recommendation algorithms suffer from data sparsity,
which results in poor recommendation accuracy. Social connections among users can reflect their
interactions, which can be mixed into recommendation algorithms to improve the accuracy. Only
straightforward social connections have been used by most current social recommendation algorithms,
while users’ latent interest and cluster information haven’t been considered. In response to these
circumstances, this paper proposes a collaborative filtering recommendation algorithm combining
community structure and interest clusters. Firstly, overlapping community detection algorithm is used
to detect the community structure existed in user social network, thus users in the same community
have certain common characteristics. Meanwhile, we design a customized fuzzy clustering algorithm to
discover users’ interest clusters, which uses item-category relationship and users’ activity history as
input. Users in the same cluster are similar in generalized interest. We quantify users’ preference for
each social community and interest cluster they belong to respectively. Then, we combine this two
types of user group information into matrix factorization model by adding a clustering-based
regularization term to improve the objective function. Experiments conducted on the Yelp dataset
show that, in comparison to other methods including both traditional and social recommendation

algorithms, our approach gets better recommendation results in accuracy.

Key words overlapping community; interest cluster; recommendation algorithm; collaborative

filtering; matrix factorization
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Fig. 1 The flow chart of co-clustering recommendation algorithm.
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Table 1 Statistic of Per Category
1 BEESXINGITE
Cat User Item Rating S Gt
ategory Count Count Count Pparsity
Active Life 5328 7492 24385 6. 109E—04
Beauty and -
5466 8494 21344 4.597E—04
Spas
Home
L. 2500 3213 5182 6.451E—04
Services
Hotels & -
4712 5883 21658 7.813E—04
Travel
Night Life 5074 21267 99878 9.256E—04
Pets 1624 1672 3093 1. 139E—03
Restaurants 2000 32725 91946 1.405E—03
Shopping 3000 16 154 33352 6.882E—04
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Table 2 Comparison of CCMF and Other Methods
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Method MAE RMSE
BaseMF 1.2095 1.6189
SocialMF 1.1039 1.4446
SoReg 0.9917 1.2726
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