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Study of Group Recommendation Based on Probabilistic Matrix Factorization

WANG Gang JIANG Jun WANG Han-Ru YANG Shan-Lin
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Abstract In recent years, a lot of virtual communities are emerging with the rapid development
of the Internet. However, with the ever-increasing number of the users and generated information,
there is difficult for users to find the valuable interesting information on the Internet. Recommendation
system has become one of the most important tools to overcome these information overload
problems. Meanwhile, the users on the virtual communities gradually intend to establish a group
or join certain like-minded groups to facilitate their communication and sharing, which makes the
group-oriented recommendation being hotter topics in these days. Researchers begin to pay more
attentions to the group recommendation system. On the one hand, existing group recommendation
methods are mostly improved by memory-based Collaborative Filtering (CF) method, but the
memory-based CF method is seriously affected by the data sparse problem. On the other hand,
the interactions among members in a group have not been effectively utilized in existing group
recommendation methods, they ignore the influence of the relationships among group members
since they just considered the group members were independent of each other. Actually, users in
the same group should not be independent but have certain similarities in their preferences. To
solve these problems, the model-based CF method, i. e., Probabilistic Matrix Factorization
(PMF), is utilized to alleviate the data sparsity problem through adding side information into the

model when predicting individual members’ preferences. And the group information including
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users’ common group number and common group size are considered when measuring the users’
interactions. Therefore, a novel group recommendation method based on PMF is proposed and
presented as a prettier way to model the group recommendation problem in this paper. Firstly,
the users’ correlations are obtained by incorporating the group information into the measurement.
Having assumed that the more common groups the users have and the smaller size of the common
group, the higher similarity of users. Secondly, the users’ correlations which contain the group
information are incorporated into the PMF model to get a better individual prediction value.
Finally, to aggregate the individual prediction values into the recommendation list for the group,
the mostly used group aggregation strategies, such as the Average strategy, the Least Misery
All items’

aggregation value for a whole group are sorted in the descending order, and the top N items are

strategy, and the Most Pleasure strategy, are utilized in the aggregation phase.

selected and recommended to the group. To evaluate the effectiveness and the feasibility of the
proposed method, the experiments were conducted on the CiteULike dataset. Specially, the
results were evaluated in terms of Precision and Recall, together with two rank-sensitive metrics,
i. e. » Mean Average Precision (MAP), and Mean Reciprocal Rank (MRR). After that, several
parameters were discussed including recommendation number, latent factor dimension, and
regularization. The experimental results show that the proposed method in this paper has
achieved better results at the evaluation metrics including Precision, Recall, MAP, and MRR. It
is indicated that the proposed method which considering both the PMF model and the group
information can efficiently improve recommendation performance.

Keywords  group recommendation; user correlation; group information; probabilistic matrix

factorization; aggregation strategy
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recommendation methods are improved by collaborative

filtering based on memory, and ignored the relationship
among group members by considered that members of group
are independent of each other.

In our work, we proposed a group recommendation
based on probabilistic matrix factorization, better to model
the group recommended problem. The method combines user
correlation matrix into probabilistic matrix factorization, and
fuse the personal prediction by synthetic strategy commonly
used in group-oriented recommendation. The experimental
results show that the proposed method in this paper has
achieved better results at many evaluation indicators.
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