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ABSTRACT 
 
Buildings are the largest user of energy in the United States and account for more than 50% of 
carbon emissions in large cities. Adopting effective tools for encouraging more energy-efficient 
buildings is therefore paramount. Cities in the U.S. widely use the EnergyStar score for grading 
the energy efficiency of the buildings. The EnergyStar score uses multiple linear regression 
(MLR) model to assign a 1-100 score to each building, and its accuracy has been questioned 
recently by experts. This study evaluates the EnergyStar grading methodology and compares it 
with more complex machine learning based methods. The work focuses on two major aspects of 
the grading: (1) model accuracy, and (2) building attributes used in modeling. The results show 
that the two developed machine learning models, Random Forest and Extreme Gradient 
Boosting, outperform the Linear EnergyStar model. Therefore, considering the significant impact 
of grading labels on energy improvement actions, implementing more accurate grading methods 
is suggested.  
  


