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Identification Algorithm of Bidding Behavior in Power Procurement System
Based on GNN and Monte Carlo Method

WU Yong, PAN Xiaohua, YANG Yijun, YE Xuefeng, LIU Fuquan
(China Southern Power Grid Digital Platform Technology ( Guangdong) Co., Ltd., Shenzhen 518102, China)

Abstract : Influenced by the diversity of bidding methods and the complexity of node relationship in power procurement system,
the identification accuracy is usually dis satisfied due to neglecting the consideration of bidding pattern regularity when identifying
the behavior of bidding collusion. To solve this problem, an identification algorithm of bidding behavior in power procurement
system based on GNN and Monte Carlo method is proposed. The network diagram is constructed by combining the entity and
cooperation relationship within the power procurement system, and the attention mechanism aggregation function is introduced.
The embedding layer is used to transform the embedded representation of node/edge feature vectors, capturing the structural
attribute information in the original power procurement system. A state vector is assigned to each bidder and the state transition
probability is calculated. With Monte Carlo method, the bid—winning behavior is simulated through random sampling. Taking the
bid price difference, bid winning frequency and bidding mode as the key characteristics of bidding collusion, the risk index is
calculated, and combined with the judgment result of identification threshold, the bidding collusion behavior is identified from
the power procurement transaction process, and the identification accuracy of the proposed method is tested. The final test results
show that the logarithmic loss function value of the identification result is low and the identification accuracy is obviously high.
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