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Development of an Office Building Energy Consumption Prediction Model Using a

Tree-Based algorithm and Analysis of Variable Importance
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Abstract

The purpose of this study was to develop an annual energy consumption prediction model for office buildings using a tree-based ensemble
machine learning algorithm and to evaluate its applicability by comparing the predicted results with actual building data. The prediction
model was developed using the ComStock dataset provided by the U.S. Department of Energy, employing the Extra Trees Regressor
algorithm. The model was trained on 55,385 building samples from the North Carolina 4A climate zone. The results demonstrated that the
model achieved a root mean square error (RMSE) of 86.95 and an R? of 0.95. In addition, SHAP analysis revealed that floor area, wall
U-value, and window-to-wall ratio were the most influential variables affecting the prediction results. These results suggest that the proposed

model has potential applicability for predicting annual energy consumption of office buildings based on various building characteristics.
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