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Case Study
 

Grid-search to tune hyperparameters of forecasting models (rolling) & ONS (4-months validation/ 8-months testing)

Motivation
The combination of multiple forecasts (generated by different 
combinations of regression models and NWP inputs) outperforms 
individual forecasts, but:  

• The state of the art linear combination of calibrated probabilistic 
forecasts increases dispersion         miscalibration 

• The accuracy of component forecasts varies over time
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Methodology

 

Mitigating dispersed probabilistic forecasts through nonlinear and 
online combination of component forecasts

Goal: 

Improving probabilistic wind power forecasting: 
A novel nonlinear and online combination method
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II. CRPS gradient III. Online convex optimization
I. Non-linear 

transformation
Beta-transformed Linear Pool (BLP)

Three steps to combine component probabilistic forecasts !𝐹! , 𝑗 ∈ 1…𝑚

Linear combination benchmarks:

• Opinion Linear Pool (OLP): 𝑤! =
"
#
, ∀𝑗 ∈ 1…𝑚 

• Traditional Linear Pool (TLP): 𝑤!  optimized w.r.t the score 

• CRPS is exp-concave       Online Newton Step (ONS)
• Projection to ensure weights sum to 1 

Partial derivatives derived for:
• combination weights
• transformation parameters

16 MW Wind farm in France, 2018-09 / 2019-10, 15 min resolution

CRPS improvement: 1.5% (15 min ahead) to 7.5% (24 h ahead) and 
improved calibration, vs best expert (GBM – ECMWF)

Several models are relevant in the combination, 
and their relevance changes over time 

Optimal combination parameters in hindsight

9 separate forecasts: 3 ML models (QRF, QR, GBM) x 3 NWP input components (ECMWF, GFS, Météo-France (MF))
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CRPS mean ± standard deviation, per horizon
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