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Abstract ; With the rapid development of railway information technology and the continuous optimization and improvement of the railway
Internet ticketing system, 12306 has become the main ticketing channel for railway passenger transportation , bringing great convenience to
passengers. However, there is still a huge gap in supply and demand on some routes during holidays. There is a huge profit—making
space in the railway ticket sales market, which also faces the threat of a black network industry chain. Regarding the current railway
12306 Internet ticketing system, there are problems such as black—produced users grabbing tickets, scalping tickets,and hoarding tickets.
We propose a black product user identification model that takes into account the social relationship of passengers and individual character-
istics. Firstly,based on the historical ticket purchase and travel behavior of passengers, the individual characteristics of passengers are con-
structed from the dimensions of time and space,and then the passenger social network is constructed based on the travel relationship and
ticket purchase relationship of the passengers, and the intensity of the social relationship of the passengers is reflected by frequency.
Finally, graph nerves are used. The network linearly expresses the individual characteristics of nodes and the characteristic information of
neighboring nodes as a low—dimensional dense vector space,and inputs the final passenger feature vector into the coreless quadric support
vector machine for black user identification. Experiments show that the black product user identification model that comprehensively
considers the social relationship of passengers and the individual characteristics of passengers has a significant improvement in accuracy
compared with the model that only considers individual characteristics.

Key words :black production users; individual characteristics; social networks; graph neural network ; neighbor node; support vector ma-
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