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A Multi-Class Cost Sensitivity AdaBoost Algorithm Using
Multi-Class Cost Exponential Loss Function

ZHAI Xiyang, WANG Xiaodan, LI Rui, JIA Qi

(Institute of Air Defense and Anti-Missile, Air Force Engineering University, Xi’an 710051, China)

Abstract: A multi-class cost sensitivity AdaBoost algorithm is proposed to solve the problems of
high time complexity and indistinguishable cost among different classes in using the existing
multi-class algorithm, which is an extension of some binary cost sensitive AdaBoost algorithms.
The new algorithm uses a multi-class exponential loss function, and is named as MCCSADA. A
cost sensitive multi-class exponential loss function is designed to satisfy design guidelines of cost-
sensitive loss function and to ensure the cost-sensitive characteristic. Then, the loss function is
used as a criterion for the evaluation of basis classifiers and the optimal weighted coefficients of
base classifiers are obtained by using the forward stack model to minimize the cost loss function.
Subsequently, MCCSADA is obtained by using the new loss function and weighted coefficients to
replace the original loss function and coefficients in AdaBoost algorithm. MCCSADA is verified
by using UCI dataset, and the results and a comparison with the CSOVO expanding from binary
algorithm show that MCCSADA has lower cost and lower time complexity in most cases. The

time complexity reduces by about 40% when the dataset contains three classes and reduces more
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with increasing number of data categories. Moreover, the stability of the algorithm is promoted,

and the degeneration is weakened.

Keywords: cost sensitive; AdaBoost; multi-class; Bayes decision; loss function
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