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Motivation 
We find that the Hellinger distance decision tree is inappropriate for 

solving the multiclass imbalanced classification problem. The main 
reason is that the Hellinger distance can solve only the two-class 
classification problem; it has limitations in identifying some 
differences in the multiclass imbalance problem. 
 

This process of computing the Hellinger distance does not tackle 
the issues of the multiclass distribution and the number of distinct 
classes, which are critical in the multiclass imbalance problem. 
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Contribution 

We introduce the scheme of one-against-all to the process of 
computing  the splitting criterion of the one-against-all-based 
Hellinger distance (OAHD). During the computing process, we 
adopt the decomposition scheme so that OAHD can be extended 
to deal with the multiclass problem.  
 

We take into account the number of distinct classes and the 
distribution of the multiclass imbalance problem without 
considering the prior probability of the classes. Meanwhile, we 
modify the Gini index to incorporate it into the multiclass 
imbalance problem. 
 

We strictly prove that OAHD has the skew-insensitivity property, 
and that a purer node is sought by the splitting criterion. 
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The proposed splitting criterion 
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Information of the imbalanced data sets 
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Experimental results of OAHD and comparisons  
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Experimental results of OAHD and comparisons  
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Experimental results of OAHD and comparisons  
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Mean ranking of OAHD and comparisons  
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Results of Friedman and Nemenyi tests 
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Conclusions  
 In OAHD, considering the multiclass imbalance problem, the number 

of distinct classes and the class distribution are considered without a 
prior probability of the classes.  

We modify the Gini index to fit the multiclass imbalance problem, 
which ensures the purity of the node in the decision tree.  

We theoretically prove that the proposed splitting criterion enables 
the decision tree with the property of skew-insensitivity and the ability 
to seek a purer node.  

OAHD is compared with the five different unpruned decision trees 
upon 20 data sets. The experimental results show that the proposed 
splitting criterion is better than the five other splitting criteria. 
Moreover, the Friedman and Nemenyi tests are conducted to 
evaluate the performances of the six decision trees; the results 
demonstrate that this improvement is statistically significant. 
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