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Abstract  The method of voting by confidence exploits not only the label but also the confidence
outputted by base classifiers. The bound of training error rate is drawn as well as that of expected
error rate. It is shown that error-independent base classifiers should been employed in order to
minimize the bound of expected error rate. And voting by confidence can achieve expected error
rate that decreases exponentially fast with the decreasing of base classifiers’ error rate. Also, the
bound will decrease with the increasing of voting times if the base classifiers’ error rate is not too
high. For minimizing the bound of training error rate, a scheme that assigns weights to base clas-
sifiers is introduced. An ensemble algorithm named CAB is obtained when applying the scheme to

AB, namely a kind of Bagging. Experiments with UCI datasets show the validity of CAB.
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Background

The project “Filtering Technique for Documents and
Document Images” is intended to find machine learning algo-
rithm to classify interested documents and document images
from large quantities of uninterested ones based on their con-
tent. The work is part of this project, which focuses on en-
semble learning. One of the challenge that filtering task usu-
ally faced to is imbalanced class. where the negative class is
represented by a large number of examples, while the posi-
tive class is represented by only a few, and the task demands

to classify important but rare positive examples.

sor. His main research interests include intelligent signal and
information processing, blind signal processing etc.
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learning in computer network security.

In the authors’ previous works, they have succeeded to
find way to convert imbalanced class to balanced class via
Bagging technique. For voting is key component of Bagging,
the purpose of the work is to further improve Bagging’s per-
formance by research on voting mechanism. The voting
algorithm’s upper bound of training error rate is drawn as
well as that of expected error rate. Furthermore, a scheme
assigning weights to base classifier is introduced for voting by

confidence.



