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Network Data Modeling, Analysis and Application Review

Yimeng Ren'’ Chunbai Tao" *' Xuening Zhu' *"
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2. MOE Laboratory for National Development and Intelligent Governance s Fudan University, Shanghai 200433

Abstract The advent of information technologies such as the Internet, big data, and artificial intelligence
has generated massive data. Network data, as a crucial form of data, has high mining potential and analysis
value. This paper begins by reviewing classical methods for network data modeling and related theoretical
properties. Subsequently, it surveys the specific applications of these methods in financial risk,
macroeconomics, business marketing, and societal well-being. Furthermore, considering the
heterogeneity, nonlinearity, high dimensionality, and large-scale features of network data, this paper
identifies the shortcomings of the current research and outlines challenges faced in theoretical methods and
empirical analysis of network data modeling under the background of massive data. Finally, based on the
novel characteristics and demands of network data, the paper provides recommendations for theoretical

modeling and applied research in analyzing network data in real scenarios.

Keywords complex network data; network autoregression; heterogeneous structures; nonlinear models;

high-dimensional data analysis; large-scale network
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