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Abstract

Graph-based algorithms have been successfully applied in machine learning and data mining tasks. A
simple but, widely used, approach to build graphs from vector-based data is to consider each data instance
as a vertex and connecting pairs of it using a similarity measure. Although this abstraction presents some
advantages, such as arbitrary shape representation of the original data, it is still tied to some drawbacks, for
example, it is dependent on the choice of a pre-defined distance metric and is biased by the local information
among data instances. Aiming at exploring alternative ways to build graphs from data, this paper proposes
an algorithm for constructing a new type of graph, called Attribute-based Decision Graph — AbDG. Given
a vector-based data set, an AbDG is built by partitioning each data attribute range into disjoint intervals
and representing each interval as a vertex. The edges are then established between vertices from different
attributes according to a pre-defined pattern. Classification is performed through a matching process among
the attribute values of the new instance and AbDG. Moreover, AbDG provides an inner mechanism to handle
missing attribute values, which contributes for expanding its applicability. Results of classification tasks have
shown that AbDG is a competitive approach when compared to well-known multiclass algorithms. The main
contribution of the proposed framework is the combination of the advantages of attribute-based and graph-
based techniques to perform robust pattern matching data classification, while permitting the analysis the
input data considering only a subset of its attributes.

Keywords: Data-Graph construction, Graph-based classification, Multiclass classification, Attribute-based
decision graphs, Missing attribute values.

1. Introduction

Graph-based algorithms have been widely studied in several research areas, mainly due to the advantages
provided by the ability of topological representation of data. A great deal of tasks related to machine learning
(ML) and data mining can be addressed by this kind of algorithms, see (Cook & Holder, 2006), (Bornholdt
& Schuster, 2003) for instance. Generally, such a variety of graph-based algorithms can be categorized by
the type of the input data they represent. Sometimes, the data are already intrinsically organized as a
graph, such as in social networks (Scott, 2000) or protein-protein interaction networks (Vogelstein et al.,
2000). However, in many situations, the data set consists of a collection of raw vectors unrelated to each
other, such as medical exams of a patient or a client’s bank transaction record.

When considering vector-based data, a fundamental step of any graph-based ML technique is converting
the original data set into a graph, which is referred to as data graph. Then, techniques to process such a graph
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