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The results of five-fold cross-validation on the training set of the eight candidate models in 

different class imbalance treatment techniques. 

Model Cost-sensitive SMOTE NCR 

DT 0.640±0.05 0.597±0.04 0.690±0.03 

SVM 0.694±0.04 0.655±0.01 0.66±0.02 

RF 0.707±0.03 0.702±0.04 0.709±0.03 

ET 0.711±0.04 0.681±0.03 0.716±0.03 

GB 0.696±0.03 0.702±0.03 0.708±0.02 

ADB 0.586±0.03 0.69±0.03 0.662±0.04 

Bagging 0.701±0.03 0.694±0.03 0.713±0.03 

XGB 0.692±0.03 0.705±0.04 0.716±0.02 

font bold: the better values. DT: decision tree; SVM: support vector machine; RF: random forest; 

ET: extra trees; GBDT: gradient boosting decision tree; ADB: adaBoost; Bagging: bootstrap 

aggregating; XGB: extreme gradient boosting 

 


