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Abstract

This article focuses on the mathematical construction and utilization of big data analysis contained
in the circulation of data elements. It first elaborates on the key technical architecture that supports
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the circulation of data elements, with a particular emphasis on analyzing key technologies such as
privacy accounting and blockchain. Next, sort out the core mathematical tools such as statistics, lin-
ear algebra, and improvement theory, and explore their specific application scenarios in data pre-
processing, feature extraction, and model creation; comprehensively consider the actual issues
such as data quality, algorithm fairness, information security, and scenario fit. Finally, improvement
suggestions are given from many aspects such as data governance, algorithm optimization, and se-
curity guarantee. It is expected to provide theoretical basis and implementation reference for en-
hancing the efficiency of data element circulation and promoting the demonstration of data value.
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Table 1. Application effect comparison of key technologies in data element circulation
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