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1 Summary of Tutorial Topic

Machine Learning and the Semantic Web are two
fields of research that allow for rich and intriguing
interactions.

Firstly, the Semantic Web is an effort to put on-
tologies as well as explicitly and richly structured
semantic data on the WWW for purposes such as
query answering, data integration or intelligent rea-
soning. While some of its core building blocks have
achieved a quite sophisticated level, e.g. its repre-
sentation languages, there is an urgent need to facil-
itate the creation of ontologies as well as the creation
of corresponding data. Machine learning here serves
as an important vehicle to achieve this purpose by:

• Wrapper learning

• Semi-automatic semantic annotation

• Ontology learning by classification, clustering
and information extraction

Secondly, such ontologies and semantic data give
rise to new possibilities for improving existing ma-
chine learning tasks such as

• Supervised classification

• Unsupervised clustering

Application of such approaches lie in typical ap-
plications like text classification and clustering, but
also in improvements and new possibilities for data
integration.

Thirdly, the availability of ontologies and seman-
tic data is not only a means to improve existing
tasks, it also offers chances for defining new ma-
chine learning challenges and applications, i.e. the
mining of semantic data such as

• Friend-of-a-friend files

• Semantic peer-to-peer knowledge bases

The goal of this tutorial is to acquaint the reader
with the basics of the Semantic Web and then to
introduce him to the different interactions between
Semantic Web and Machine Learning that are cur-
rently explored.

In addition we will try to address efforts which
can be provided by the machine learning community
to bring up the semantic web. There is a need to sup-
port tasks like ontology construction, evolution and
mapping or the filling of the knowledge base. Fur-
ther resulting semantic data should to be analyzed
by machine learning algorithm. Both direction can
be seen as a challenge for machine learning and can
end up in the development of new algorithm. In the
tutorial we will try to address this issue and we will
show possible direction for a fruitful combination of
both areas and future research.

2 Prerequisite Knowledge

We expect basic knowledge about machine learning
such as is taught in a graduate course.

3 Intended Audience

This tutorial targets a broad audience in the machine
learning community. It is not the target of the tu-
torial to analyze very specific algorithms and fea-
tures currently used in the area of “Semantic Web
and Machine Learning”, but to acquaint the reader
with the principal problems and solutions that are
currently tackled. It is thus the purpose of the tu-
torial to show the machine learning audience how
they could potentially exploit the Semantic Web for
the research challenges they investigate and to in-
spire them to apply their methods to challenges of
the Semantic Web. The tutorial speakers will take
particular care in order to point to the crucial needs
that such a transfer requires.
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4 Tutorial Content

4.1 Foundations of the Semantic Web

• Semantic Web

• Ontologies

• Ontology Representation (RDF, OWL)

4.2 Ontology Learning

• Evaluation of Ontology Learning approaches

• Feature extraction for learning

– Lexical entries

– Concepts

– Relations

• Unsupervised approaches

• Supervised approaches

• Ontology Pruning

4.3 Semantic Annotation

• Web Information Extraction

• Hearst Patterns

4.4 Using Ontologies - Applying On-
tologies in Machine Learning Tasks

• Clustering with Background Knowledge

• Classification with Background Knowledge

• Visualization of Text Cluster
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