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Electricity price Jump-Diffusion forecasting model integrating

dynamical structure and KM Crossformer deep learning
LIJike, HU Zhijian
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)
Abstract: With the increasing complexity of the electricity market environment, electricity price series exhibit
increasingly pronounced nonlinear fluctuations and spike behaviors. To enhance the accuracy of electricity price
forecasting, this study proposes a dynamical prediction model under a Jump-Diffusion variant framework. First,
the Local Outlier Factor (LOF) method is employed to identily local outliers, which are then aggregated into
jump event clusters via a temporal buffering mechanism. Second, the Koopman operator is introduced to
perform a lifted modeling of the system’s nonlinear evolution, enabling the decoupling of dominant dynamical
modes associated with jump components in the state space. Finally, at the lifted level, the decoupled modes are
embedded as high-dimensional features into the KMCrossformer network with a cross-dimensional attention
mechanism. This design allows for deep integration of jump and diffusion components, thereby achieving
coordinated modeling of both long-term trends and short-term abrupt disturbances in electricity price series.

Case studies based on the Queensland, Australia dataset demonstrate the proposed model’ s superiority in spike
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capturing ability and overall distributional fit of predictions.
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Fig.1 Schematic representation of electricity price evolution: volatility characteristics at different stages
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Fig. 2 Jump-Diffusion forecasting model integrating dynamical structure and deep learning
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Fig. 9 3D dynamical evolution trajectories for selected precursor unstable windows
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Fig. 10 One-step prediction results including load, diffusion and jump term
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Table 2 Error comparison across different algorithms
i A — B K FoE RMSE MAE
KMCrossformer 0.0662 0.0309
2k Crossformer 0.0800 0.0417
Transformer 0.0766 0.0352
50—1 Autoformer 0.0855 0.0495
PatchTST 0.0770 0.0346
LSTM 0.0976 0.0792
CNN 0.0936 0.0694
KMCrossformer 0.0811 0.0376
2k Crossformer 0.0914 0.0485
Transformer 0.0979 0.0503
100—12 Autoformer 0.1140 0.0782
PatchTST 0.0970 0.0521
LSTM 0.1014 0.0774
CNN 0.0987 0.0732
KMCrossformer 0.0877 0.0494
4k Crossformer 0.1019 0.0614
Transformer 0.1132 0.0698
300— 36 Autoformer 0.1202 0.0829
PatchTST 0.1060 0.0678
LSTM 0.1102 0.0810
CNN 0.1211 0.0902
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