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Motivation: Decision making under uncertainty

• First-level decision
• To buy or not to buy a stock in the financial market?
• To dispatch or not to dispatch thermal power plants to save water?

• Uncertainty is observed
• Prices rise / fall
• Rainfall above / below expectation

• Second-level decision and result assessment
• Move the portfolio
• Turn off thermal power plants, dispatch renewables
• Suffer the consequences
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Motivation: Assymmetric costs

Parkour: future estimates must be biased
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How to solve: Exact Bilevel Formulation

• Bilevel formulation + MPEC reformulation based on KKT conditions

+ assuming linear formulation...



How to solve: Scalable Heuristic

• Generic formulation: Many heuristic and meta-heuristic methods can be applied
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How to solve: Scalable Heuristic

 

Pros:

● Simplicity and generalization: As long as we can compute costs efficiently enough, 
predictive and decision models can assume any form.

Cons:

● Requires repeated cost assessments per each step.
● Curse of dimensionality.



How to solve: Scalable Heuristic + Gradients
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Study case

• PGLib-OPF: Energy networks library used for benchmarking (Babaeinejadsarookolaee, 
2019)

•  https://github.com/power-grid-lib/pglib-opf

• Synthetic timeseries

• Auto-regressive forecast models

• https://github.com/LAMPSPUC/ApplicationDrivenLearning.jl/tree/examples/examples
/matpower

https://github.com/power-grid-lib/pglib-opf
https://github.com/LAMPSPUC/ApplicationDrivenLearning.jl/tree/examples/examples/matpower
https://github.com/LAMPSPUC/ApplicationDrivenLearning.jl/tree/examples/examples/matpower


Study case

Out-of-sample costs and relative gain by method and system size (in #buses):



ApplicationDrivenLearning.jl

ApplicationDrivenLearning.jl provides an easy a straightforward way of training models 
following the closed-loop framework.
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Conclusions

The package:

• https://github.com/LAMPSPUC/ApplicationDrivenLearning.jl

• Friendly interface, specially for those already introduced to JuMP.jl.

• Multiple solution modes already implemented.

• High performance solution methods already implemented.

• The method

• Demonstrates performance gains compared to the open-loop methodology.

• Incorporates application’s incentives directly to forecasts.

• Potential gains even in large-scale systems.

• Ready to be used in practice (by academia and industry).

https://github.com/LAMPSPUC/ApplicationDrivenLearning.jl


Next steps

• Generalize assessment cost function to arbitrary variable expressions (maybe 
simulations outputs).

• Expand available solution methods (genetic algorithms, ensembles,...)

• Methods and tweaks to improve convergence and results (e.g. ridge regularization).

• Stochastic version (probabilistic forecasts).



Github: Giovanni3A

email: giovanni@soma.energy

Thank you very much!
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