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Abstract— Price forecasting is a crucial element for the 
members of the electricity markets and business decision-
making to maximize their profits. The electricity prices have an 
impact on the behavior of market participants, and thus, 
predicting prices for generation companies, and consumers is 
essential for both the short-term profits in the Day-Ahead, 
Intra-Day and Ancillary markets, and the long-term benefits in 
the future planning, investment, and risk management. 
Therefore, participants in the electricity market need to 
accurately and effectively predict the price signal to manage 
market risk. In this paper, different forecasting models have 
been compared, and the most promising ones have been 
employed to forecast the short term Italian electricity market 
clearing price for achieving forecasting accuracy. In particular, 
simulations are performed for four principal regression 
methods, including Support Vector Machine, Gaussian 
Processes Regression, Regression Trees, and Multi-Layer 
Perceptron. The performance of predicted models is compared 
through several performance metrics, including MAE, RMSE, 
R, and the total number of percentage error anomalies. The 
results indicate the SVM is the best choice for forecasting the 
electricity market price on the Italian case study. 

Keywords— Electricity price prediction, Italian electricity 
market, PUN, Artificial neural network, Machine learning 

I. INTRODUCTION 
Following the restructuring of the electricity market in 

many countries, prices in a competitive market are influenced 
by market players. Price is determined by the intersection of 
the supply curve and demand curve.  

Electricity market price has huge volatility, and this 
increases the risk for market players. Therefore, forecasting 
prices for generation companies (GENCOs) and consumers 
is essential.[1]. 

Due to the importance of the electricity market price 
prediction, several approaches have been proposed so far. 
The time series model can refer to “dynamic regression and 
transfer function models” [2], “autoregressive conditional 
heteroscedasticity” [3], and “conditional variance forecasts 
using a dynamic model” [4]. Although these methods are 
taken into consideration for the sake of simplicity in 
implementation and linearity, they are not efficient in the 
nonlinear system and dramatically increase the prediction 
error.  

In the last years, several Machine Learning (ML) 
algorithms have been adopted to forecast the electricity price. 
Identifiyng patterns and trends easily, continuous 
improvement, and handling multi-variety data are the 
advantage of the ML algorithm. 

One of the most widely used methods is the Artificial 
Neural Network (ANN). The most common types of artificial 

neural networks used in the price forecasting process are the 
Multi-Layer Perceptron (MLP) [ 5], Radial Basis Function 
(RBF) [6] and Self-Organized Maps (SOM) [7]. 

Another method that is commonly adopted in the field of 
electricity market prediction is the Support Vector Machines 
(SVM) [8]-[9]. When the algorithm has been adopted for 
regression, it is called Support Vector Regression (SVR) [9].  

Moreover, in [10], tree-based techniques are applied for 
price prediction. Among the Tree-based methods, Random 
Forests (RF), Bagged Regression, and Boosted Trees are the 
most commonly used [10,11]. 

Gaussian Process Regression (GPR) is another supervised 
learning algorithm used for predicting market price and stock 
trends [12,13]. 

In this paper, twenty potential models based on the main 
machine learning algorithms described above (i.e., SVM 
including Linear, Quadratic, Coarse Gaussian and Cubic, 
GPR including Exponential, Squared Exponential, Rational 
Quadratic and Matern 52, MLP including four different 
structures, as well as Tree-based methods including bagged 
and boosted trees) are extensively investigated. Besides, three 
priority lists of diverse methods based on the performance 
metrics, MAE, R, total anomalies, are provided.  

The rest of the paper is organized as follows: Section 2 
proposed an overview of conducted methods for price 
prediction. An application of predictive methods of electricity 
price to the Italian electricity market is presented in Section 
3. The paper is concluded in Section 4.

II. CONDUCTED METHODS FOR PRICE PREDICTION

In this section, the detailed information of used 
methodologies is described. 

A. Support Vector Machine 
SVM is categorized as a supervised learning method for 

the application of Regression and classification [14]. The 
principal object of SVM is determining hyperplanes that 
maximize the margin between classes. 

FIGURE 1: MAXIMUM MARGIN OF SUPPORT VECTOR MACHINE [9] 

                     












