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Abstract

We find empirical evidence that mean-reverting jump processes are not statistically adequate
to model electricity spot price spikes but independent, signed sums of such processes are sta-
tistically adequate. Further we demonstrate a change in the composition of these sums after a
major economic event. This is achieved by developing a Markov Chain Monte Carlo (MCMC)
procedure for Bayesian model calibration and a Bayesian assessment of model adequacy (poste-
rior predictive checking). In particular we determine the number of signed mean-reverting jump
components required in the APXUK and EEX markets, in time periods both before and after
the recent global financial crises. Statistically, consistent structural changes occur across both
markets, with a reduction of the intensity and size, or the disappearance, of positive price spikes
in the later period. All code and data are provided to enable replication of results.
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1. Introduction

Electricity spot markets have multiple fundamental drivers, for example baseload and renew-
able production (Würzburg et al., 2013). Disturbances in these drivers, such as plant outages
and renewable gluts, can clearly have different dynamic characteristics and consequences. Since
sharp disturbances create spikes in electricity spot prices (Seifert and Uhrig-Homburg, 2007) we
may hypothesise that, over time, disturbances in different drivers give rise to spikes with sta-
tistically distinguishable directions, frequencies, height distributions and rates of decay. It has
recently been demonstrated that electricity spot price formation can evolve over time (Brunner,
2014). Thus we may also hypothesise that the statistical characteristics of electricity price spikes
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