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Abstract Collaborative filtering recommendation algorithm has been widely used because it is not
limited by the knowledge in a specific domain and easy to implement. However, it is faced with the
problem of several issues such as data sparsity, extensibility and cold start which affect the
effectiveness of the recommendation algorithm in some practical application scenarios. To address the
user cold start problem., by merging social trust information (i. e., trusted neighbors explicitly
specified by users) and rating information, a collaborative filtering recommendation algorithm based
on information of community experts is proposed in this paper. First of all, users are divided into
different communities based on their social relations. Then, experts in each community are identified
according to some criteria. In addition, in order to alleviate the impact of the data sparsity, ratings of
an expert’s trusted neighbors are merged to complement the ratings of the expert. Finally, the
prediction for a given item is generated by aggregating the ratings of experts in the community of the
target user. Experimental results based on two real-world data sets FilmTrust and Epinions show the
proposed algorithm is able to alleviate the user cold start problem and superior to other algorithms in

terms of MAE and RMSE.
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Table 1 The Main Symbols Used in the Paper
*1 AXHAINEEHFS

Symbol Description
R, n user-item rating matrix
T, < user-user trust relations matrix
R the rating of user u on item 7
Rui the predicted rating of user u on item
Tuo the trust value of user u for user v
1. co-rated items of user u and user v
sim(u,v) the similarity between user u and user v
R, the average rating of user u
NU, the set of similar users of user u
TU, the set of trusted neighbors of user u
C; the ith user community
Clw) the community that user « belongs to
k the number of similar users

Reputation(u) the reputation of user u

Community |«
Detection

Find Experts
Social
Information
Rating
Information

Y
Fill Experts’ Ratings

Prediction

Fig. 1 The diagram of the proposed algorithm
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Table 2 The Specifications of Two Data Sets
R2 2HHEERITER

Rating Information

Social Information

Data Set

= Users # Items = Ratings Density/ % # Users # Edges
FilmTrust 1508 2071 35497 1. 14 1642 1853
Epinions 40163 139738 664824 0.0118 49289 487183
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Table 3 The Predictive Performance for All Users on the FilmTrust Data Set
£ 3 HIEE FilmTrust 3425 H PR

Criteria UCF ICF MT-1 MT-2 MT-3 CNCF CECF CEFCF
MAE 0.7321 0.8320 0.8796 0.8235 0.7836 0.7321 0.7792 0.7152
RMSE 0.9371 1.0889 1.1631 1.0771 1.0236 0.9401 1.0403 0.9310

Table 4 The Predictive Performance for Cold Users on the FilmTrust Data Set

R4 BIEE FilmTrust 344 /5 30 A 2B 00 14 88

Criteria UCF ICF MT-1 MT-2 MT-3 CNCF CECF CEFCF
MAE 0.7028 0.8451 0.8143 0.7864 0.7691 0.7198 0.6703 0.6408
RMSE 0.9124 1.0807 1. 0666 1.0397 1.0246 0.9346 0.9628 0.8450

Table 5 The Predictive Performance for All Users on the Epinions Data Set

%5 ¥iE%E Epinions kX4 8 A A 89T 8

Criteria UCF ICF MT-1 MT-2 MT-3 CNCF CECF CEFCF
MAE 1.0792 1.0106 0.8733 0.9238 0.9067 0.9728 0.9104 0.8767
RMSE 1.4360 1.3359 1.2629 1.2727 1.2363 1.3039 1. 2602 1.1722

Table 6 The Predictive Performance for Cold Users on the Epinions Data Set

3+ 6 #¥E & Epinions kX142 3h B P B T 4 &8

Criteria UCF ICF MT-1 MT-2 MT-3 CNCF CECF CEFCF
MAE 1.1260 1.0347 0.9140 0.9295 0.9155 1.1168 0.9159 0.8817
RMSE 1.4717 1.3730 1.3263 1.2997 1.2702 1.4628 1. 2685 1.1740
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