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2 Overlap Studies

3 Cycle Indicators

4 Lagged Return
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Balance of Power 2BOP
Commodity Channel Index 2CCI
Chande Momentum Oscillator 2CMO
Directional Movement Index 2DX
Moving Average Convergence/Divergence 2MACD
Moving Average Convergence/Divergence 2MACDSIG
Moving Average Convergence/Divergence 2MACDHIST
MACD with controllable MA type 2MACDEXT
MACD with controllable MA type 2MACDEXTSIG
MACD with controllable MA type 2MACDEXTHIST
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Money Flow Index 2MFI
Minus Directional Indicator 2MINUS DI
Minus Directional Movement 2MINUS DM
Momentum 2MOM
Plus Directional Indicator 2PLUS DI
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Percentage Price Oscillator 2PPO
Rate of change: ((price/prevPrice)-1)*100 2ROC
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Relative Strength Index 2RSI
Stochastic %K High 2SLOWK
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Stochastic Fast High 2STOCHFH
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Average Price 5AVGPRICE )
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Hilbert Transform - Dominant Cycle Period

6HT_DCPERIOD

Hilbert Transform - Dominant Cycle Phase

6HT_DCPHASE

Hilbert Transform - Phasor Components Inpahse

6INPHASE
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Algorithm 2. EXtreme Gradient Boosting Algorithm
Input: instance set of current nodes
Input: feature dimension

J(p)=0

G = Z gi H= Z h’i
iel i€l
Fork = 1tondo
GL = 0 HL = 0
For j in sorted do
GL=GL+ngL=HL+hj
GR:G+GLHR:H+HL
score = max(score, ] (p))
End
End
Output: Split with max score
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Abstract

Aim: Quantitative investing powered by machine learning has opened up new opportunities to generate
more insights from financial data, leading to the development of ideas to enhance the performance of
investments in stock markets.

Method: In this research, the proposed model called CBGWO-XGBoost is utilized to predict the closing
price of the future stock under study. The proposed model combines CBGWO as the feature engineering
part and XGBoost as the final price predictor. This model was trained with the stock prices of Tehran
Stock Exchange companies in the form of two sets of developed features, and then the model was used
to predict the future closing price of stocks. After training and forecasting, the actual and predicted
stock values are compared.

Findings: In general, the developed feature set 2 performed better than the developed feature set 1
without the feature engineering process. Also, by applying the feature engineering process in the
developed feature set 2, the algorithms CBGWO, BGWO2 and BGWOL1 obtained the best performance,
respectively.

Conclusion: This study showed that the successful performance of stock price forecasting does not
depend on an exclusive forecasting method. Instead, it has been shown that a good prediction
performance depends largely on feature engineering processes, deliberately combined with a training
algorithm, which can strike a good balance between dimensionality increase and dimensionality
reduction.
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