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Abstract

Nowadays, the global financial market is developing rapidly, and
smart finance, as a new financial service model, can improve the accuracy
and efficiency of decision-making. With the rapid development of the
economy, Chinese-style modern financial services are taking shape,
providing more efficient, intelligent and personalized financial services.
In this context, the research and application of quantitative investment
and multi-factor stock selection strategy have been widely concerned.
This study attempts to capture the complex relationship between stocks
and the dynamic interaction between stock returns and various factors
through the introduction of graph neural network, further improve the
effect of multi-factor stock selection strategy, and provide new ideas and
tools for quantitative investment.

The research period of this paper is 90 months from January 2016 to
June 2023. The stock pool consists of 300 component stocks of Shanghai
and Shenzhen. After excluding stocks with more missing values, the stock
pool consists of 229 stocks. A total of 36 factors reflecting the basic
attributes of 5 categories of stocks are selected as alternative factors for
constructing multi-factor trading strategies. IC test and MIC test are used
to evaluate the effectiveness of factors, and the nonlinear relationship
between these factors and stock returns is studied to ensure that the

factors selected in the model have strong predictive ability. Finally, the
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thermal map is drawn, the variance expansion coefficient is calculated to
eliminate the collinearity of factors, and the final factor pool retains 15
factors. In the process of establishing the graph neural network model,
this paper considers the multi-dimensional data such as price correlation
and industry relationship among stocks, and constructs a complex graph
structure to capture the microstructure and dynamic changes in the market.
On this basis, the Huber loss function is innovatively introduced to
optimize the training process of the graph neural network, and the
parameters are adjusted by cross-validation. Finally, by comparing the
error and loss curves of the model before and after optimization, this
paper finds that compared with the traditional loss function, the Huber
loss function is more effective in dealing with the peak and thick tail
distribution characteristics of stock returns, which can reduce the
influence of extreme values and improve the stability and robustness of
the model under complex market conditions.

The backtest results of the strategy show that the dynamic graph
neural network multi-factor stock selection strategy has performed well
during the test period, achieving a total return of up to 72.31% and an
annualized return of 25.31%. This achievement not only proves the
application potential of graph neural network in the field of quantitative
investment, but also shows the effectiveness of multi-factor stock

selection strategy based on advanced algorithm optimization in the actual
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market. By constructing model and backtesting analysis, this paper
provides strong theoretical support and practical guidance for the further

development and innovation of quantitative investment strategy.

Keywords: Graph Neural Network; Multi-Factor Stock Selection;

Huber Loss Function; Graph Structure; Quantitative Investment
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