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Abstract: This study aims to solve the problem of data sparsity and scalability of collaborative filtering recommenda-
tion algorithms. For the sparseness problem, the traditional Pearson correlation similarity is introduced to calculate the
direct similarity between the users using the cross-ratio coefficients. This method alleviates the proportion of common
scoring items among users. An indirect similarity calculation method based on graph walk is proposed in the paper. This
method builds a user network map based on the direct similarity between users, calculates the indirect similarity between
users by walking on the user network map, and makes recommendations. The parallelization of this method on the Spark
platform mitigates the scalability problem caused by increase of the data size. Experimental results on Movielens data-
set and IPTV dataset show that the proposed algorithm achieves good results on different datasets, effectively improves
the recommendation accuracy rate, and has good scalability in a distributed environment.
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