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In recent years, a number of machine learning approaches for literature-based
gene function annotation have been proposed. However, due to issues such as
lack of labeled data, class imbalance and computational cost, they have usually
been unable to surpass simpler approaches based on string-matching. In this
paper, we propose a principled machine learning approach focusing on kernel
classifiers. We show that kernels are computationally efficient and can address
the task’s inherent data scarcity by embedding additional knowledge. We also
propose a simple and effective solution to deal with the class imbalance prob-
lem. From experiments on the TREC Genomics Track data, it is demonstrated
that our approach achieves better performance than two existing approaches
based on string-matching and cross-species information.
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Fig.1 System overview: learning (left) and prediction (right).
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Table 1 Comparison of the accuracy of Naive Bayes (NB), Support Vector Machines (SVM),
Logistic Regression (LR) and Regularized Least-Squares Classifier (RLSC).
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Table 2 Comparison of class imbalance handling methods.
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Table 3 Comparison of kernels for Support Vector Machines (SVM).
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Table 4 Comparison with existing methods.
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Fig.2 Training and Prediction times of Linear SVM and Kernel SVM (linear kernel).
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