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Abstract: 

By constructing the volatility spillover network based on 

LASSO-VAR and generalized variance decomposition method, 

this study develops the graph convolutional network and long 

short-term memory (GCN-LSTM) model to predict the 

volatility spillover network of 31 listed Chinese financial 

institutions between 2014 and 2022. Our findings confirm the 

volatility spillover of bank, security and insurance sectors 

exhibits heterogeneity and during the stock market crash, the 

volatility spillover network among institutions is enhanced, and 

the spillover from security to bank and insurance acts a crucial 

role in accumulating systemic financial risk. The empirical 

results demonstrate the proposed GCN-LSTM model yields 

promising predictive performance than models including 

ARMA, SVM, RF, and LSTM. 
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1. Expand abstract 

The core characteristic of systemic financial risk lies in 

its transmission and amplification effects through 

institutional interconnectedness networks (Belcaid et al., 

2024; Benoit et al., 2017; Kumar et al., 2024). While 

financial integration enhances market efficiency, it 

concurrently establishes risk contagion channels through 

cross-border linkages and institutional interdependencies 

(Gavronski and Ziegelmann, 2021). Under the international 

consensus of financial risk management, complex network 

theory has introduced a new paradigm for systemic risk 

research, overcoming limitations of linear models by 

quantifying non-linear connectivity structures (Hautsch et al., 

2015). And volatility spillover networks represent a crucial 

manifestation for mapping risk transmission pathways and 

their evolution (Wu and Jiang, 2023; Yousaf et al., 2020). 

Based on the·5-minute data of 31 listed Chinese 

financial institutions between: January 1 2014 and July 31 

2022, we· construct volatility, spillover networks using 

LASSO-VAR·and generalized·variance decomposition, then 

develop a graph convolutional network and long short-term 

memory (GCNLSTM) model to predict network. features. 

Finally, a comparative analysis among ARMA, SVM, RF and 

LSTM models and further robustness tests are performed 

to·demonstrate·GCN-LSTM model’s superior predictive 

accuracy and robustness. Our findings show the volatility 

spillover of three sectors exhibits heterogeneity and during 

the stock market crash, the spillover from banking to 

securities act as crucial role in accumulating systemic 

financial risk, For prediction, the·GCN-LSTM model has 

highest accuracy rate compared to baseline models. 

Our study contributes to financial risk modeling, 

systemic risk early warning, and real-time monitoring tools. 

First, the GCN-LS'TM model proposed in this study 

advances risk prediction by combining graph convolutional 

layer to aggregates neighborhood information with LSTM 

units to track risk evolution (Kou et al., 2020; Kumar et·al, 

2024; Li and Qin, 2023). Second, we·establish·volatility 

spillover networks as empirically validated early warning 

indicators, expanding graph neural networks’ use in systemic 

risk detection. Third, GON-LSTM’s outperformance provides 

regulators and investors with a practical monitoring tool, 

demonstrating how, network-based deep learning can 

enhance financial stability oversight. 

 

2. Reference 

【1】 Belcaid, K., Aoufi, S. E., Alfaryan, M. A. S., 

Akahori, J., 2024. Dynamics of contagion risk among 

world markets in times of crises: A financial network 

perspective. Asia-Pac. Financ. Mark. 31, 1007-1033. 

https://doi.org/10.1007/s10690-023-09439-2 

【2】 Benoit, S., Colliard, J., Hurlin, C., Pérignon, C., 

2017. Where the risks lie: A survey on systemic risk. 

Rev. Financ. 1 (21), 109-152. 

https://doi.org/10.1093/rof/rfw026 

【3】 Kumar, P. N., Umeorah, N., Alochukwu, A., 2024. 



 

 

Dynamic graph neural networks for enhanced 

volatility prediction in financial markets. Arxiv. 

https://doi.org/arXiv:2410.16858 

【4】 Gavronski, P. G., Ziegelmann, F. A., 2021. 

Measuring systemic risk via GAS models and extreme 

value theory: Revisiting the 2007 financial crisis. 

Financ. Res. Lett. 38. 

https://doi.org/10.1016/j.frl.2020.101498 

【5】 Hautsch, N., Schaumburg, J., Schienle, M., 2015. 

Financial network systemic risk contributions. Rev. 

Financ. 19 (2), 685-738. 

https://doi.org/10.1093/rof/rfu010 

【6】 Wu, X., Jiang, Z., 2023. Time-varying asymmetric 

volatility spillovers among China’s carbon markets, 

new energy market and stock market under the shocks 

of major events. Energy Econ. 126, 107004. 

https://doi.org/10.1016/j.eneco.2023.107004 

【7】 Yousaf, I., Ali, S., Wong, W. K., 2020. Return and 

volatility transmission between world-leading and 

Latin American stock markets: portfolio implications. 

J. Risk Financ. Manag. 13,148. 

https://doi.org/10.3390/jrfm13070148 

【8】 Kou, G., Xu, Y., Peng, Y., Shen, F., Chen, Y., 

Chang, K., Kou, S., 2020. Bankruptcy prediction for 

SMEs using transactional data and two-stage 

multiobjective feature selection. Decis. Support Syst. 

140, 113429. 

https://doi.org/10.1016/j.dss.2020.113429 

【9】 Kumar, P. N., Umeorah, N., Alochukwu, A., 2024. 

Dynamic graph neural networks for enhanced 

volatility prediction in financial markets. Arxiv. 

https://doi.org/arXiv:2410.16858 

【10】 Li, J. C., Qin, S. J., 2023. Applying and dissecting 

LSTM neural networks and regularized learning for 

dynamic inferential modeling. Comput. Chem. Eng. 

175, 108264. 

https://doi.org/10.1016/j.compchemeng.2023.108264 

 


