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Abstract In the big data time, correlation analysis has attracted much attention for its high-
efficiency in analyzing inherent relation of things, and been effectively applied to many fields
including recommender system, business analytics, public administration and medical diagnosis.
Big data is usually nonlinear and high-dimensional. On the consideration of these complex charac-
teristics and the semantic analysis for existing correlation analysis approaches, this paper gives a
discussion of existing research findings of correlation analysis for big data. The discussion is
analyzed from four aspects including statistical correlation analysis, mutual information, matrix
calculation and distance. Based on summarizing classical correlation analysis theory in statistics,
this paper firstly elaborates the nonlinear correlation analysis approaches between two stochastic
variables induced by mutual information from the view of generality and equitability. Then, the
correlation coefficient based on matrix calculation is analyzed in term of computability of high-
dimensional data; and the distance correlation is analyzed from the point of complicated formation

of nonlinear and high-dimensional data. Furthermore, on the account of analyzing and comparing
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existing correlation analysis approaches, challenges of correlation analysis for big data are studied,

namely high dimensional data, multivariable data, large-scale data, incremental data and its

computability.
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Background

As a key technology to explore the inherent relevance of
complex things in a quick and efficient way, correlation
analysis for big data has become one of the core scientific
problems in the area of big data analysis and mining. This
paper, based on reviewing traditional correlation analysis
methods and correlation analysis for big data, studies the
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big data. This paper is supported by NSFC’s key program
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big data, constructing a cross-granulation reasoning mechanism
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and methods of big data systematically. It is our wish that
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which, given the big-scale, multi-mode and ever-growing big
data, seeks to explore the multi-perspective mechanism,
introduce a new computing method, construct a inference
mechanism for big data so as to systematically develop the
granular computing theory and method for big data. The
study is expected to gain significant theoretical value in the
area of big data and provide technological support for the
robust development of China’s Big Data industry.
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