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1. Outline

•• Data augmentationData augmentation
•• OnOn--line forecastingline forecasting
•• OffOff--line forecastingline forecasting
•• Scientific knowledge Scientific knowledge 

discoverydiscovery
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2. Multidimensional Modelling
• Old strategies:

– Single-Objective approach.
• One objective function is optimized. 
• One-dimensional scenario.

• Novel strategies:
– Multi-Objective approach.

• Multipurpose modelling.
• Multidimensional scenario: fitness vs. complexity.
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3.1 Evolutionary Polynomial Regression
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3.2 MO-EPR: features
• Global method
• Parsimonious
• Non – overfitting
• Multiple models
• Interactive
• Multi-Objective
• LS aj > 0
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4. Environmental phenomena
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4.2 Environmental phenomena
G
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Non Gaussian noise
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5.1 Multi-Objective search
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5.2 Multi-Objective search
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5.2 Multi-Objective search
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5.2 Multi-Objective search
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6.1 Case study

• Rainfall vs. Groundwater levels
• Brindisi - ITALY
• Monthly sampled data
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6.2 GW time series
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6.3 Case study: assumptions

• Polynomially structured
• mmax = 4
• Training set
• 3 objective functions:

– Fitness
– # of monomial BB (complexity)
– # of time each input is involved (complexity)

• Model evaluation on unseen data
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6.4 Pareto Front of solutions
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6.5 Purpose: infilling of data
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6.6 MO-EPR results – Test set
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6.7 MO-EPR results - Test set
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7. Conclusions
• Multidimensional modelling:

– Not only statistically based choice
– “Pareto” surface based choice

• Wide range of solution/purposes:
– Infilling
– Prediction
– Etc.

• Proposal: MO-EPR (Not unique!)
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7. Conclusions


	A new Multi-Objective strategy to support model selection for environmental modelling
	1. Outline
	2. Multidimensional Modelling
	3.1 Evolutionary Polynomial Regression
	3.2 MO-EPR: features
	4. Environmental phenomena
	4.2 Environmental phenomena
	5.1 Multi-Objective search
	5.2 Multi-Objective search
	5.2 Multi-Objective search
	5.2 Multi-Objective search
	6.1 Case study
	6.2 GW time series
	6.3 Case study: assumptions
	6.4 Pareto Front of solutions
	6.5 Purpose: infilling of data
	6.6 MO-EPR results – Test set
	6.7 MO-EPR results - Test set
	7. Conclusions
	7. Conclusions

