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Abstract: This paper proposes a stock index enhanced quantitative trading strategy based on ma-
chine learning and realizes programmed automatic trading to obtain the excess return of the
benchmark stock index through short-term trading. First, the initial feature set of the stock in-
dex is generated, and the 21-dimensional features are screened by the maximum information coef-
ficient method. Then a double-threshold unbalanced label and three prediction classification meth-
ods (T, B-B, B-T) are designed. In addition, different machine learning models are built and
compared to obtain the optimal machine learning models for the long-short trading direction:
LSTM-B-T model and RF-B-T model respectively. After that, a two-dimensional gamma function
based on intraday rise and fall is designed. Finally, ups and downs are determined and trading
signals obtained using the class probability discrimination threshold calculated by the two-dimen-
sional gamma function and the class probability predicted by the optimal machine learning mod-

els. This strategy is applied to the backtesting and simulation trading verification of the CSI 500
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ETF. The experimental results show that, compared with the random position opening strategy,

the trading strategy proposed in this paper makes the transaction evaluation index improve on the

whole. This strategy can obtain the ideal excess return of the benchmark index in both backtest-

ing and three-month simulation trading verification, which are 11. 24% and 11. 08% respectively.

Keywords: stock index; exponential augmentation; quantitative trading; programmatic trading;

2D gamma function; machine learning
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Fig. 1 Basic structure of LSTM neural network
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Table 1 Distribution statistics of intraday price of CSI
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Table 3 Evaluation of the prediction effect of the model in the validation set
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Table 5 Overall return evaluation indicators of different strategies
M PER/ % B BKREHCE/% Bl E/ % REIRES R/ 0 EmlksE R/ % B LER
R AL 37.20 0.878 6.520 17. 60 7.287 —10. 31 0. 385
RO 42.25 1.916 5.143 17. 60 26.76 9.161 2.558
S S 42. 59 2.010 4.771 17. 60 28. 84 11.24 2. 740
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Table 6 Evaluation indicators of simulation trading verification
FE#/ % BT EREHRHCR % Rmli /% BERER/ % A%/ % PRI
62.50 2.126 12.92 7.367 2.599 13. 38 1. 476
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