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Forecasting with linear regression
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FORECASTING: principles and methodology
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FORECASTING

Can take many forms:

• Expert advice
• Prospective (science fiction, anticipation)
• Scenario generation
• What if scenarios
• Physical modeling

We will focus here on forecasting from data
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FORECASTING FROM DATA

Past Future

Forecasting electricity load (industrial consumption at 5 min resolution) at a one day horizon:
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FORECASTING FROM DATA

Past Future

Forecasting car sales (UK) at a 2 years horizon:
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FORECASTING FROM DATA

Forecasting low voltage stations load :
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FORECASTING FROM DATA

• Characterize statistical properties of the data:
• Endogenous (time dependancy)
• Exogenous (dependancy with other covariates)

• Correlation/causality
• Stationnarity
• Mean forecast/ distribution forecast/ quantile forecast

We restrict here to statistical models which are a good 
compromise between quality of the forecast and interpretability of 
the models.

Some recent development have been done in the field of AI 
methods (e.g. deep learning) but these approach are still black 
boxes.
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FORECASTING FROM DATA

Exogenous/endogenous dependance: the exemple of french electricity load

Temperature
dependancyWeekly cycle
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FORECASTING FROM DATA

Correlation/causality
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FORECASTING FROM DATA

Stationnarity: is the law of the process stable with time?
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FORECASTING FROM DATA

Mean forecast, density forecast, quantile forecast



|  13

FORECASTING: descriptive statistics
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FORECASTING: DESCRIPTIVE ANALYTICS

Scatter plots
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FORECASTING: DESCRIPTIVE ANALYTICS

Scatter plots / kernel smoothing
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FORECASTING: DESCRIPTIVE ANALYTICS

…or time plots
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FORECASTING: DESCRIPTIVE ANALYTICS

Histograms/ boxplots
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FORECASTING: DESCRIPTIVE ANALYTICS

Autocorrelation
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FORECASTING: DESCRIPTIVE ANALYTICS

Partial Autocorrelation
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FORECASTING: DESCRIPTIVE ANALYTICS

ACF and PACF
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FORECASTING: linear model
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THE LINEAR REGRESSION MODEL
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THE LINEAR REGRESSION MODEL
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THE LINEAR REGRESSION MODEL
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THE LINEAR REGRESSION MODEL

Geometric interpretation
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THE LINEAR REGRESSION MODEL
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FEATURE ENGENEERING
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FEATURE ENGENEERING
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FEATURE ENGENEERING
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FEATURE ENGENEERING
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MODEL VALIDATION

The forecaster needs an objective criteria to:

- Select the set of covariates to include into the model
- Find the good transformation of the covariates
- Calibrate the model
- Have a good estimate of its forecasting performances

Many pitfalls:

- Overfitting
- Extrapolation problem (trends)
- Most of the time data are not iid
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MODEL VALIDATION

Test set

Estimation set

Validation (Test) set

Work only if:
- the data have the same generation process in the 2 sets 
- we have enough data to split it

Try to choose the test set in accordance with your final purpose/ the characteristic of the data
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MODEL VALIDATION

Cross validation
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MODEL VALIDATION

Cross validation
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MODEL VALIDATION

Cross validation Blockwise10-folds CV
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MODEL VALIDATION

Sequential testing
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MODEL VALIDATION

Well chosen blockwise test set

Yearly seasonnal time series
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MODEL VALIDATION

For linear model we have this convenient property: 
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MODEL VALIDATION

Résiduals checks

- Independance: acf, pacf
- Test de Box-Pierce
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MODEL VALIDATION

Adequation to a given distribution:

- Qqplot
- Density estimation
- Tests: chi2, kolmogorov-Smirnov
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MODEL VALIDATION
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MODEL VALIDATION

Now, linear modeling of french electricity consumption….


