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Summary

It is common practice for risk-averse industrial companies to reduce their exposure to the volatile
prices of the spot market by securing a base load supply on the year-ahead electricity market.
While many research efforts have been put in designing strategies to interact with several
markets and assets, the case of small industrial consumers bound to a block-size constrained
click-by-click contract for the year-ahead market is overlooked in literature.

This Master’s thesis seeks to explore this gap and aims at improving the purchase decision
making process of such electricity consumers. An overview of the current electricity market
design is first made to provide the relevant high-level and introductory concepts about electricity
markets and their core-dynamics. Multivariate probabilistic forecasting is then investigated as
a mean to complement the trader’s expertise and improve its purchase decision making in a
flexible way.

An analysis of the year-ahead market showed that prices expose random-like patterns which
makes future price inference very difficult. After a discussion on the correlation and causality
of eleven exogenous variables, a comparison study of several multivariate deep learning time
series algorithms has been conducted. The later revealed that training probabilistic time series
models on related time series noticeably improves their forecast accuracy. Still, the time series
model yielding the lowest prediction errors collapsed to a simple and non-informative constant
point-wise prediction generated from the last observed price: the naive random walk forecast. A
simple feed forward neural network trained with the exogenous variables turned out, however, to
produce nearly as accurate median predictions with additional informative prediction intervals.

(a) Data analysis. (b) Exogenous variables (correlation). (c) Forecast.

Figure 1: Workflow illustration.
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