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Abstract

Electricity is a unique commodity, and forecasting its price is challenging due to
its distinct characteristics. Accurate electricity price forecasting is essential for market
participants, as it can help reduce risk, increase economic profitability, and enhance
power system stability. In the electricity price forecasting literature, machine learning
models have been preferred over other models due to their ability to capture the
nonlinear behavior of market data, ease of implementation, and good performance. In
recent years, the emphasis on the importance of the number of hidden layers in machine
learning structures has led to the emergence of deep learning. However, the
performance of these models is significantly influenced by optimal feature selection
and appropriate hyperparameter tuning. Therefore, this study aims to forecast the
market clearing price in Iran’s electricity market by employing two deep learning-based
hybrid models: deep neural networks (DNN) and long short-term memory (LSTM)
networks, using feature selection and hyperparameter optimization techniques. The
forecasting accuracy of the models is then compared. The results indicate that the
LSTM-based hybrid model outperforms the DNN-based model.
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Table 1. Hyperparameter space sets for all models 3
Model Hyperparameter Space Sets O\B;T:g;n %
Number of estimators: range(100, 1000, 50) 550 }
Learning Rate: [0.001, 0.01, 0.1, 1] 0.1 .
Max Depth: range(4, 10, 2) 4 --?‘\
XGBoost Mean Child Weight: [4, 5] 4 ,’3
Colsample by Tree: range(0.4, 1, 0.2) 0.6 EN
Subsample: range(0.5, 1, 0.25) 0.5 :?
Eta: range(0.3,0.9, 0.1) 0.5 .
Max evals :500 500 %
Hidden Layer: [2, 3] 2 =
Node in L1: [16, 32, 64, 128] 16 A
Node in L2: [16, 32, 64, 128] 128 3
DNN Learning Rate: [1e-01, 1e-02, 1e-03, 1e-04, 1e-05] le-02 2
Batch Size: [8, 16, 32, 64] 16 ‘9?
Optimizer: [Adam, Nadam] Adam Jd
Activation: Selu Selu j»
Epochs: 200 200 “
Hidden Layer: [1, 2, 3] 2 %
Node in L1: [16, 32, 64, 128] 64 "13
Node in L2: [16, 32, 64, 128] 128 N
LSTM Learning Rate: [1e-01, 1e-02, 1e-03, 1e-04, 1e-05] le-04 43
Batch Size: [8, 16, 32, 64] 8 ‘9
Optimizer: [Adam, Nadam] Nadam EX
Activation: Selu Selu Q
Epochs: 100 100 é
=
3
11
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