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Background and Purpose  

• Previously, residential and commercial end-use forecast model results 
were calibrated to historical consumption data for the base year only

• Using more years of the historical record provides a more robust 
forecast

• Principal components analysis (PCA) enables adjustment of 
individual end-use consumption estimates from the models 

oResult: The sum of all end uses better matches historical 
consumption data for a given geography
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Why Use PCA?

• Why not use a simple regression for adjusting end uses?

• High correlation among end-use totals (multicollinearity) does not 
allow estimation of meaningful coefficients

• PCA is a statistical method that overcomes this problem by translating 
end use data into uncorrelated components, so that meaningful 
adjustment factors can be estimated

cooling furnacefan heating tvcompoff poolhottub refrigfreez washdry waterheat lighting misc other

cooling 1.0000

furnacefan 0.9054 1.0000

heating 0.9363 0.7171 1.0000

tvcompoff 0.3555 0.3765 0.1467 1.0000

poolhottub 0.0234 0.0683 -0.1693 0.9009 1.0000

refrigfreez 0.4523 0.2511 0.9010 0.8300 1.0000

washdry -0.9007 -0.8405 -0.8977 0.0267 0.3567 -0.0329 1.0000

waterheat 0.9561 0.7729 0.9927 0.1421 -0.1953 0.2588 -0.9223 1.0000

lighting -0.7682 -0.4884 -0.9378 0.1158 0.3888 0.0540 0.8399 -0.9087 1.0000

misc 0.9137 0.7148 0.9886 0.0284 -0.2768 0.1293 -0.9375 0.9829 -0.9555 1.0000

other 0.9130 0.6561 0.9877 0.2255 -0.0623 0.3349 -0.8226 0.9676 -0.9213 0.9597 1.0000

. correlate pca1 pca2 pca3 
(obs=147) 

 

             |     pca1     pca2     pca3 

-------------+--------------------------- 

        pca1 |   1.0000 

        pca2 |  -0.0000   1.0000 

        pca3 |   0.0001  -0.0000   1.0000 
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End Use Adjustment with PCA

PCA 
transforms 
correlated 

explanatory 
variables into 

a set of 
uncorrelated 

variables 
called 

principal 
components

Principal 
components 

are estimated 
using the 

covariance 
matrix of 

explanatory 
variables

Principal 
components 
are used to 
construct 

weights for 
each end use 

and 
geography

Weights are 
applied to 

both 
estimated 

historical and 
forecast 

individual 
end-use 

totals
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Adjusted Results for 
Residential Sector
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Calibration Process Update

Previous Calibration Process Updated Calibration Process
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Questions

If interested in more of the technical details, see our posted paper:

https://www.energy.ca.gov/media/12061

Mathew Cooper (Mathew.Cooper@energy.ca.gov)

Demand Analysis Branch

Energy Assessments Division

https://www.energy.ca.gov/media/12061
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