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Summary

This dissertation explores successively three models specifications within the multivariate
linear Gaussian state-space framework for an application to high-frequency data such as
hourly electricity demand. Empirical results are obtained for French national data. The
motivation is the need for Electricité De France (EDF) to ivestigate new statistical
methodologies for electricity demand forecasting in order to face new market conditions.

First the short-term load forecasting issue and a state of the art in demand forecasting
are presented. The state-space methodology is introduced. The three models presented
in the dissertation are designed for a vector time series of data.

The first modelling approach is a periodic time-varying regression model where the
dynamics of each specific component can be correlated for different hours of the day. The
univariate and succesive bivariate models for French hourly demand give a good one-
day-ahead forecasting accuracy and interesting features in the decomposition of demand
between seasonals and weather effects are discussed.

The second approach present a restriction of the previous model using dynamic factors
in the trend as well as in time-varying regression coefficients. The model has a block
diagonal structure for common structures so that trivariate models are estimated.

The third approach focuses on the intradaily pattern for all components of electricity
demand. Piecewise cubic splines are used in this respect in order to smooth the factor
structure of the second model. The result is a very parsimonious model that gives
satisfactory insights for the seasonal pattern.

With these models, we manage to estimate highly intrayearly time-varying features
(summer holidays) as well as slowly evolving features (air conditioning effect). We con-
clude that the methodology is flexible enough to adapt to variations in the customer
portfolio, offering new model possibilities for EDF. Some suggestions for future research
are given in the final chapter.
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