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3- Multi-Layer Perceptron (MLP)
4- Back Propagation (BP)
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1- Artificial Neural Network (ANN)
2-Autoregressive Integrated Moving Average (ARIMA)
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2- Stock-oriented
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1- Nonlinear Autoregressive (NAR)

2- Nonlinear Autoregressive with Exogenous Input
(NARX Model)

3-Diebold and Mariano Test
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Table 1- Results of stationary tests related to the cash return variable
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Critical values
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1% significance level

5% significance level ~ 10% significance level

ADF -4.565 -3.527
DF-GLS -4.595 -2.598
PP -8.116 -3.524
KPSS 0.273 0.739

-2.903 -2.589
-1.945 -1.613
-2.902 -2.588
0.463 0.347
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Source: Research findings
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Figure 1-Inverse roots of AR
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Table 2- Evaluation of the different prediction methods based on the precision criteria

R (99

cdd byl e

Precision evaluation criteria

Prediction method s Olry o (uileo s Olas o (ke iy s Gllae i (ke

Mean square error (MSE)  Root mean square error (RMSE)  The mean absolute error (MAE)

ARIMA 253.714 15.928 11.203

ARIMAX 151.649 12.314 8.086

NAR 346.538 18.615 8.691

NARX 4.038 2.009 1.743

ARIMA-ANN 0.656 0.809 0.772

ARIMAX-ANN 1.093 1.045 0.928

s claansl s Le
Source: Research findings
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Table 3- Evaluation of different prediction methods based on Diebold and Mariano test

ARIMA ARIMAX  NAR

NARX ARIMA-ANN  ARIMAX-ANN

ARIMA - 233 213" 261 3.26 3.247
ARIMAX -2.33" - -2.19"  2.05 6.12" 4.74"
NAR 2.13" 2.19" - 2.20" 2.23" 2.23"
NARX 261" -205 -2.20 - 3.33° 3.33°
ARIMA-ANN  -3.26"  -6.12" -2.23" -3.33" ; -0.88
ARIMAX-ANN  -3.24"  -4.74" -223" -3.33" 0.88 -

ol 015 3, W5 (gl e o 3 ho oy e slaasil tisle
* Null hypothesis is rejected at the 5% significance level. Source: Research findings
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