
Start

Separate data into
10 folds

Original data set
(Imbalanced set)

SMOTE, under-sampling, CSC,
bagging, and AdaboostM1

Use classifier to classify the
training set

Evaluate the
classifiers

10 times

No

Average the results

End

Yes

Testing
data

Training
data

10-fold validation

 
 

Figure 1 Flow diagram of SMOTE, CSC, under-sampling, bagging, and boosting 
implementation 
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