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Abstract

Graph, a kind of structured data, is widely used to model complex relationships among objects, and has been used in various of
scientific and engineering fields, such as bioinformatics, network intrusion detection, social network, etc. Building an automatic
and highly accurate classification method for graphs becomes quite necessary for predicting unknown graphs or understanding
complex structures among different categories. The kernel method is regarded as a powerful solution to graph classification, which
consists of two steps, namely, graph kernel mapping and classification. However, the feature selection process is ignored, and
those sub-structures with low discriminative power result in classification accuracy decrease. In order to solve this problem, we
propose an efficient graph classification algorithm based on graph set reconstruction and graph kernel feature reduction. First of
all, the least discriminative frequent subgraphs and part of the infrequent subgraphs are removed to reconstruct the original graph
set. Then we adopt the graph-kernel-based discriminant analysis method to perform feature reduction on the well-reconstructed
graph set. At last, the whole framework of the graph classification method is introduced and any commonly used classifiers can
be utilized. Extensive experimental results on a series of bioinformatics benchmarks show that our graph classification algorithm
demonstrates a significant improvement of prediction comparing with other graph-kernel-based classification approaches.
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1. Introduction

Graph, a discrete structure, has been widely utilized to represent the complex structural information among
objects[1, 2]. The nodes in graphs represent objects while the edges show the connections between pairs of objects[3,
4]. Because of the characteristic of strong flexibility, expressiveness, and with no dimension constraint, graph data
mining has been used in extensive applications[5, 6], which range from bioinformatics (e.g., determining whether the
DNA protein sequence is mutated)[7, 8] and chemistry (e.g., predicting whether the unknown chemical compounds
are toxic)[9], to social networks (e.g., classifying social groups based on their internal structure characteristics)[10].
With the growth in demand for structural data analysis and the popularization of graph databases, there is a great need
for building an automated graph classification model, and thus can predict the class of unknown graphs or understand
the complex structures between different classes[11]. It is computationally intractable to implement these classifica-
tion tasks by hand according to the experience of researchers. So more and more attention has been devoted to the
development of graph classification algorithms in recent years.
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