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1. Speculation
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3. Shocks spillover
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. Kernel function
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1. Wavelet analysis
2. Empirical mode decomposition (EMD)
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Abstract

This study explores the impact of shocks in oil prices and exchange rates on the volatility of the Tehran
Stock Exchange price index (TEPIX) and its prediction. To this end, eight distinct techniques were
employed: multiple linear regression (MLR), least absolute value shrinkage and selection operator
regression (LASSO), support vector regression (SVR), artificial neural network (ANN), simple
recurrent neural network (RNN), long short-term memory (LSTM), gated recurrent unit (GRU), and
Bidirectional gated recurrent unit (BiGRU). Furthermore, the outcomes of these eight methods were
amalgamated using four strategies: mean, median, trimmed mean, and discounted mean square error
(DMSFE) approach with discount coefficients of 1 and 0.9. The performance of individual and
combined methods was evaluated using mean squared errors (MSE) and the coefficient of
determination (R2). The findings reveal that shocks due to a decrease in oil prices and shocks in
exchange rates are effective predictors of TEPIX volatility. When comparing individual methods, the
GRU and BiGRU methods outperformed others in in-sample forecasting, while the ANN and GRU
methods excelled in out-of-sample forecasting. Moreover, the study found that the accuracy of
predictions generally improved when the results of the eight methods were combined. Among the
combined results, the DMSFE approach demonstrated superior performance.
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