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Abstract. This study seeks to explore the potential contribution of ANNs in enhancing
financial prediction accuracy and bolstering cybersecurity measures in the face of sophisticated
attacks. The influence of ANNSs extends to financial markets where it has been successfully
used in big data examination and market trend prediction based on complex patterns that
classical analytical methods fail to detect. They leverage deep learning as well as temporal data
processing for analysis of market indicators to help make more accurate investment decisions.
Yet these approaches have their limitations¢ including data bias and difficulty adapting to
unexpected economic shocks. Back Propagation (BP) algorithm is one of the most popular
neural network training algorithms for financial time series prediction. One of the biggest
problems regarding the use of BP algorithm is the number of hidden layers and the number of
neurons in each hidden layer. In this paper we try to propose the best model of forecasting the
stock market using different models of BP algorithm depending on the number of neurons in
the hidden layer. Dubai Financial Market (DFM) from 4 April 2022 till 21 February 2025 every
financial time series contains 300 data is used as an illustrative example to evaluate the
performance of the different models. The experimental results show that the model of
architecture consisting of an input layer with N neurons¢ one hidden layer with 3/2(N+1)

neurons and output layer with one neuron outperforms the other models.

Key words: Financial Markets¢ Artificial Intelligence« Artificial Neural Network< Back

Propagation Algorithm« Financial Market Forecasting.
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D 3 gaill LAY il de sanal GV landy il il 1(3) Jsaal

Model Epoch PE MSE MAE NMSE MAP
No No E
Model 7141 0.3282 8.999694 0.489 8.33E- 0.000
1l 84 E-05 827 05 203
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Testing Samples
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el (22 350 2025

Criteria Model | Model 11 Model 111
Epoch 10694 4957 7141

No
PE 0.984555 0.015120 0.328284
MSE 8.99997E-06 8.999285E-06 8.999694E-05
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MAE 0.518952 0.417958 0.489827

NMSE 9.283E-05 6.63E-05 8.33E-05

MAPE 0.000215 0.000173 0.000203
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