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Introduction 

 Weron (2014) maintains that, despite being well established in other 

fields of time series analysis, distribution forecasting has received little 

attention in electricity price forecasting. 
 

 Yet, increased production of variable RES causes higher uncertainty. 
 

 Thus, the usage of point forecasts only reduces the quality of decision 

making, due to the reduced amount of information provided. 
 

 Forecasting the distribution of hourly prices is more appropriate for 

 the valuation of assets’ flexibilities and optionality, 

 short-term decision making such as dispatch, 

 and providing further information about forecast quality.  

 

The Rationale behind Distribution 
Forecasts 
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Forecasting Approach 

 The present econometric-stochastic model combines several 

established approaches to adequately capture distribution 

characteristics. 

 Panel Data 

 We model the prices of individual hours separately. 

 Multiple Regression Analysis 

 We use a linear regression model to account for the deterministic 

components of prices and to derive the residuals. 

 Mapping to Normal Distribution 

 We map the empirical cumulative distribution function of the residuals to a 

standard normal cumulative distribution to account for non-normality of the 

price distribution. 

 

An Econometric-Stochastic Approach (I) 
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Forecasting Approach 



An Econometric-Stochastic Approach (II) 
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Evaluation of Forecast Quality 



The Evaluation Framework (I) 
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Evaluation of Forecast Quality 



The Evaluation Framework (II) 
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Evaluation of Forecast Quality 

 An alternative evaluation framework 

 The probabilistic forecasting test framework rests mainly on the evaluation 

of the uniformity of the PIT values (graphically and formally), sharpness and 

various scores measures. 

 The proposed paradigm is to minimize sharpness subject to calibration, 

where sharpness is a characteristic of the forecast only and refers to the 

concentration of the distribution forecast. 

 

Calibration constitutes a necessary but not sufficient condition for an 

ideal distribution forecast. We thus require the PIT values to be at 

least uniformly distributed. 

Any dependence patterns may shed light on the characteristics of the 

information set underpinning our specification. 

The Evaluation Framework (III) 
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Application and Results 

 We test our econometric-stochastic approach against German day-

ahead prices for 2014 and 2015 separately 

 We consider 12 different specifications. 

 ARMA-GARCH Class: AR(1), AR(2) and  ARMA(1,1)-GARCH(1,1) 

 Factor Model: on and off 

 Sample Size: 730 and 184 

 We calculate daily out-of-sample day-ahead forecasts using a rolling 

window for 2014 and 2015; thus, running 8760 Monte Carlo price 

simulations for each year and specification.  

 Based on the evaluation framework, we conclude …  

 … the AR(2) model with the factor model to work best for 2014 

 … the AR(2) model without the factor model to work best for 2015 
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Application and Results 

 We fail to reject the null hypothesis of calibration for 22 hours of 2015 

under the preferred specification. 

Application (II) 
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Application and Results 

Application (III) 
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 We fail to reject the null hypothesis of calibration for 19 hours of 2014 

under the preferred specification. 



Subsample Method 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Sum

PCA0_AR2_730 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 6

PCA1_AR2_730 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 9

PCA0_AR2_184 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 18

PCA1_AR2_184 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 19

PCA0_AR2_730 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 22

PCA1_AR2_730 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 20

PCA0_AR2_184 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 1 0 1 20

PCA1_AR2_184 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 15

2014

2015

Application and Results 

 

 The formal calibration tests, due to Knüppel (2015), confirms the 

results of the preceding graphical analysis. 

 

 

 

 

 

 

 The present econometric-stochastic approach delivers calibrated 

distribution forecasts.  

Application (IV) 
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Application and Results 

 Yet, the analysis of the sample autocorrelation function uncovers 

violation of the at most (k-1) dependence criterion for 2015. 

Application (V) 
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Conclusion 

 The econometric-stochastic approach is able to capture the main 

characteristics of daily hourly prices in Germany and delivers 

calibrated distribution forecasts. 

 A few comments on model particularities are warranted 

 Factor models adequately address cross correlations and ensure smooth 

price paths 

 Time-varying volatility seems to be less important for price processes of 

individual hours, as GARCH specifications do not improve results 

 The conditional distributions are correctly specified with respect to the 

considered information set; yet, dynamic misspecification seems to be 

present. 

Conclusion 
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attention! 
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Backup 



Estimation and Simulation Procedure (I) 
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Backup 



Estimation and Simulation Procedure (II) 
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Backup 



Estimation and Simulation Procedure (III) 

2/12/2017 



Backup 

 Quantile Mapping 

Q-Q-Plot 
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Backup 



Orthogonal Factor Model 
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