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Electricity Load Forecasting Using Hybrid Models Based on Multi-
Layer Perceptrons Neural Network and Seasonal Auto-Regressive

Integrated Moving Average models
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Abstract: Nowadays, economic saving in time and operational costs of each country requires appropriate
planning, decision making, and rational forecasts in different areas. One of the most important and well-known
areas in saving economic that has received a lot of attention is renewable energies and produced electricity
forecasting. Forecasting of electricity has often high sensivity due to its distinguished feature of the impossibility
of storing. In addition of impossibility of storing, various ambiguous patterns can be detected in the consumption
of electricity that makes difficalt its modeling process using classical approaches. Thus, in order to yield desired
forecasts in this erea, models is needed that can accurately model the existing pattern in electricity data sets. In
this paper, a parallel hybrid model is proposed by combining seasonal classic linear and nonlinear intelligent
methods. For this purpose, an optimal weighting algorithm is developed in order to parallel hybridization of
multilayer perceptrons and seasonal autoregressive integrated moving average models for electricity load
forecasting. The main idea of this model is to simultaneously use advantages of individual models in the
modeling of complex systems in an optimal hybrid structure. Theoretically, the accuracy of the proposed model
due to its non-iterative optimal process will not be worse than semi-optimal iterative meta-heuristic algorithms.
Whereas, computational costs of the proposed model are significantly lower than these models, due to its non-
iterative process. Experimental results indicate that the proposed model can achiave more accurate performance
than its components and some other seasonal parallel hybrid methods.

Index Terms: Hybrid methods, Seasonal Time Series forecasting, electricity load, multi-layer perceptrons,
Seasonal Auto-Regressive Integrated Moving Average models.
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Fig. (1): the New South Wales (NSW) data sets

Table (1): Forecasting performance of the proposed model against other those models in train and test data sets.
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Table (2): Improvement percentages of the proposed model against other those models in train and test data sets.
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Table (3): Results of the proposed model in whole test week.
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Table (4): Mean Absolute Error (MAE) of the proposed model against its components in whole test week.
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Table (5): Mean Absolute Percentage Error (MAPE) of the proposed model against its components in whole test week.
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Fig. (2): Actual and forecasted values of the proposed model for each day of the test week.
Table (6): Root Mean Square Error (RMSE) of the proposed model against its components in whole test week.
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