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Overview

Energy prices are known to be highly volatile due to political decisions and extreme weather events. The distribution of energy prices is characterised by high spikes and jumps, which cause departure from the normal distribution such as fat tails and skewness. In our paper, we choose to model energy prices under a Lévy Ornstein-Uhlenbeck approach to take into account the problem encountered by the normal distribution. 
Methods

We choose to use coal, natural gas, Canadian oil and Albertan fuel-switching prices to conduct our analysis. We compare a pure jump Lévy model which models noise using a Normal Inverse Gaussian Process (NIG) with a continuous approach using a Normal Process instead. Furthermore, we investigate the possibility to model the pure jump approach with a Variance Gamma Process (VG).  After simulating our results, we use the Kolmogorov-Smirnov test to define the goodness of fit. Finally, the next step in our research will focus on the use of Hawkes Processes. 
Results
Our preliminary results show that the Levy NIG method is a valid approach. Indeed, it is better at capturing the distribution of  residuals when compared to a normal for daily prices of coal, natural gas and crude oil. However,  the simulations from the fuel-switching price show that the right stochastic process to use depends on the frequency chosen. Since fuel-switching cannot happen on a daily basis, we modelled prices using monthly data. In this case, a continuous approach is preferred. 
Conclusions
The right selection of stochastic process to use depends on the frequency chosen. Indeed, endogenous market effects can impact prices in the short terms but tends to disappear after a while. Consequently, introducing a Hawkes process on high-frequency data constitutes the next step of our research to verify our attempt to explain our results. 
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