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Abstract:

The study aims to compare Box-Jenkins models represented by the Autoregressive Integrated
Moving Average (ARIMA) model, with machine learning methods represented by the Support
Vector Regression (SVR) algorithm, Prophet algorithm and Gated Recurrent Unit (GRU)
algorithm for predicting the Egyptian stock market index EGX30. The study covers the period
from 2 January 2013 to 2 January 2023 with a total of 2438 daily observations. Out of these,
1950 observations were used as a training set, which accounts for 80% of the total data, and
488 observations were used as a test set, which accounts for 20% of the total observations. The
study found that the best algorithm for representing the EGX30 time series is the Support
Vector Regression (SVR) algorithm, followed by the Gated Recurrent Unit (GRU) algorithm,
then the ARIMA (0,1,1) model and finally the Prophet algorithm. This ranking is based on the
algorithms' lower values of accuracy metrics, such as Mean Absolute Error (MAE), Root Mean
Square Error (RMSE) and Mean Absolute Percentage Error (MAPE).

Keywords: Forecasting, EGX30 stock market index, ARIMA, SVR, Prophet Model, GRU
Model.
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Model Estimate St. Error t-ratio p.v
ARIMA (0,1,1) a~2.69 3.73 0.72 0.471
6,= - 0.2361 0.0220 -10.72 0.00

Pk WS (0 kel o 3sail) Alalae ) 2a5 (2) Jaad) (hag

ye = 2.69+0.2361¢,_4
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diay Adlsdic @l VI oo Lo zisall B Goan Al il of meay WS @) = — 0.236] b
1l (3) Jsaall =il DA (e aaing

Lag 12 24 36 48
Chi-Square 13.03 23.97 46.59 59.08
DF 10 22 34 46
P-Value 0.222 0.349 0.074 0.090
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Partial Autocorrelation
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Obsrved Forecasted Forecasted Forecasted Forecasted

Values Values_ ARIMA Values_SVR Values_ Prophet Values_ GRU
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