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Many algorithms dealing with the matching task have been proposed in the past, most of
them not considering instances. Only a few existing systems like [EM07] or [DMDH04]
use the information provided by instances in their matching algorithms. Due to the fact
that ontologies offer the possibility to model instances within the ontology, these should
definitely be used to increase the accuracy of the matching results. Additionally, the set
of instances probably provides more information about the meaning of a concept than
its label. Thus, we propose a new instance-based ontology matcher which should extend
existing libraries to enhance the matching quality.

The basic idea behind our approach is to consider the content of an ontology and not
mere the outer form (e.g. the name of a concept or the data type of an attribute). Our
algorithm scans a sample of the instances in order to describe the contents of every con-
cept through a set of regular expressions. These sets can easily be converted into single
vectors, each of them representing a concept. These concept vectors establish a basis for
calculating a similarity value (e.g. the cosine similarity) to discover similar concepts and
thus to match ontologies. The flow of our matching process is shown in figure 1.

Fig. 1. Matching Process

Building the RegEx Vectors

A domain expert has to create a list of regular expressions that fits to (the instances of)
the ontologies for a special domain. The instances are compared to this RegEx list, and
the first fitting regular expression is assigned to the instance, whereas the regular ex-
pression that is assigned to the majority of the instances belonging to a certain attribute
is assigned to this attribute.
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RegEx list

Fig. 2. Creating the RegEx vector

In order to avoid a false assignment in this process, the regular expressions have to be
ordered from very specialized at the beginning of the list to more universal at the end.

The RegEx vector for a concept c is a vector v ∈ Nd with d being the number of
different regular expressions. In every component vi it contains the number of assign-
ments of the i-th regular expression in RegEx list l to an attribute in c. An illustration
of the whole process is given in figure 2.

Creation of Candidate Mapping

For determining a mapping we need the cosine similarities of all possible concepts pairs
and a certain predefined threshold. 1 : 1 mappings are created by gradually finding the
concepts pairs with the highest similarity assuming that every concept has at most one
best-fitting matching partner. The whole process is repeated until there are no more
similarity values above the threshold, i.e. there are probably no more 1 : 1 mappings.

To find 1 : n mappings we regard the remaining concepts and compute the cosine
similarity between one concept vector and the sum of n other vectors. A resulting sim-
ilarity value above the threshold is a hint for a 1 : n mapping.
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