Modeling and forecasting electricity forward prices:
A Dynamic Semiparametric Factor Model approach
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ABSTRACT
The Dynamic Semiparametric Factor Model (DSFM) is a new principal component type approach originally introduced for modeling the complex structure
of implied volatility surfaces [1]. It can be seen as a combination of functional
principal component analysis and nonparametric curve estimation. Here we
employ it to recover and model the dynamics of electricity forward curves in
the Nordic power market Nord Pool. The forward curves are approximated by
unknown basis functions moving in a finite dimensional function space. We use
only finite dimensional fits to the forward electricity curves, which are obtained
in the local neighborhood of forward price–maturity pairs for a given day. Curve
estimation and dimension reduction is achieved in one single step.
After the DSFM model is calibrated to forward prices it is used for out-ofsample predictions of future forward curves. More specifically, the time-varying
coefficients of the basis functions are predicted 1, 5, 10 and 25 days ahead using
ARMA-type models and then these predictions are combined with the basis
functions to yield forecasts of the whole forward electricity curves at future
points in time. The presented approach leads to more accurate forecasts than
application of the classical Principal Component Analysis (PCA) [2, 3].
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