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Abstract Data dimensionality reduction is a necessary step in mining effective information from
high-dimensional data. When applying the traditional principal component analysis (PCA) algorithm to
high-dimensional sparse data dimensionality reduction, there is a problem that unable to read all data features at
once into memory for analysis and calculation, furthermore, the improved block processing PCA algorithm also can
not meet the actual requirements because of the time consuming. In this paper, we propose the E-PCA algorithm by
introducing the concept of information entropy to improve the PCA algorithm. First, the useless features are
eliminated through feature selection based on information entropy, and then PCA algorithm is used to reduce the
dimensionality of large, high-dimensional sparse data. The experimental results show that in the case of keeping the
same proportion of raw data, the information entropy-based E-PCA algorithm proposed in this paper is superior to
block processing PCA algorithm in terms of memory usage, run time and the results of dimension reduction.

Key words block processing; dimensionality reduction; high-dimensional sparse data; information
entropy; principal component analysis
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