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Preface

Taxonomies and its related technologies ontologies, schemas, directories, and
electronic catalogs are using a hierarchical order to model a field of interest in a
formal way and have become ubiquitous across domains and information man-
agement systems during the last years. Those are crucial to categorize customers
according to their accompanying branch inside a Customer Relationship
Management (CRM) system, are used in Product Information Management
(PIM) systems to categorize goods of an enterprise according to the most related
category, are necessary to classify the to the goods belonging assets inside a Media
Asset Management (MAM) system, or are used in e-commerce systems to help
customers finding the desired products.

At the same time, enterprises have the need to exchange data between the
systems inside a complex data warehouse scenario, but also to exchange data
between other providers. For example, the interaction between CRM and PIM can
be used to filter for relevant customers, when setting up a new marketing strategy
for specific branches. Or, when the own products and services have to be distributed
in global marketplaces like Amazon or eBay, instead of only using the own mar-
ketplace, to increase sale. However, as the single systems and different providers
usually use their own taxonomy to classify the instances according to the inter-
pretation and embossing of the domain, the exchange is significantly made much
more difficult. Correspondences according to the semantic similarity between the
categories, i.e., more precisely concepts, have to be detected, to allow a (semi)-
automatic exchange between the databases.

Aim of the Book

During last years, an increasing number of algorithms and systems has been
proposed, which aim to find correspondences between taxonomies. Such taxonomy
matching algorithms and systems detect the similarity between the taxonomies
laborious or facile depending on the differences between the taxonomies
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(i.e., taxonomic heterogeneity), and depending on the utilized matching techniques.
In contrast to previous years, recent approaches now use an interaction between
different matching techniques inside one matching strategy to overcome different
types of heterogeneity inside one framework. In addition, recent attempts make use
of various resources of background knowledge, to further help inferring similarities
between the repositories, instead of merely using the knowledge derived from the
two taxonomies. Both, the improved matching strategies and the usage of flexible
background knowledge, have proven a significant improvement in the field
according to various dynamic, as well as static benchmarks.

The book at hand is anticipated to be an assortment of existing and new
matching techniques, a review of new introduced matching algorithms, an analysis
of recently provided matching systems, as well as a comparison between matching
evaluation approaches. In addition, it will investigate the different attempts
according to the most important evaluation campaign in the field, namely the
Ontology Alignment Evaluation Initiative (OAEI). Through this, the principal
aspiration of this book is not only to cover the theoretical and practical funda-
mentals, but also to cover the state-of-the-art techniques and challenges of the
subject area. A number of promising developments and innovative guidelines will
also be explained in this book with the aim of motivating and informative oppor-
tunity for academic research and practice. In short, the following four objectives are
followed by the book at hand:

e The main objective of this book is to provide an in-depth knowledge about the
state of the art in the field of taxonomy matching, including its related fields
ontology matching, and schema matching.

e It will address new generation matching attempts, including matching strategies,
matching algorithms, matching systems, OAEI campaigns, as well as alternative
evaluations.

e It will confer the way in which the recent and future attempts make use of
different sources of background knowledge to allow a more precise matching
between the repositories.

e It will cover research aspects, but also aspects to practitioners that make use
of the matching approaches.

Outline of the Book

Part I is dedicated to the definition and motivation of the problem taxonomic
heterogeneity. For this part, two chapters are included. The background to the
research field is given in Chap. 1. Hereby, the problem of taxonomy matching is
explained in detail. In addition, a categorization of works is provided. Afterwards,
the different types of taxonomic heterogeneity are detailed. Finally, the main
techniques for evaluating recent works are explained using also Chap. 1. A more
fine-granular differentiation between the four different types of heterogeneity is
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provided in Chap. 2. Hereby, a novel methodology is presented to clarify when and
how taxonomies can be matched laborious or facile. Afterwards, the methodology
is applied to terminological heterogeneity, conceptual heterogeneity, syntactical
heterogeneity, as well as semiotic heterogeneity.

Part II is focusing on the works aiming to overcome taxonomic heterogeneity, and
the progress made in the field. For this part, two chapters are included. Chapter 3 is
reviewing the different types of matching techniques existing, before the book is
reviewing the most recent matching algorithms. Hereby, algorithms focusing on one
of the four types of heterogeneity are included. It is reviewed, in which techniques
are used and combined, as well as, which sources of background knowledge are
used. Finally, matching systems are reviewed that are able to overcome different
types of taxonomic heterogeneity using a more comprehensive matching strategy.
The systems included in Chap. 3 have all participated in different evaluation cam-
paigns and have proven to outperform existing systems. Using Chap. 4, the most
widely used evaluation methodology is reviewed. Hereby, the campaigns of the last
5 years are discussed in detail.

Part III is discussing related research fields making use of taxonomic hetero-
geneity. For this part, one chapter is included. In Chap. 5, related research fields
aiming to evolve and adapt taxonomies according to insights and interaction are
reviewed. This includes the fields of dynamic taxonomies, personalized directories,
and catalog segmentation. For each field, the background is explained, concrete
applications are discussed, as well as recent approaches are reviewed. Finally, the
main techniques for evaluating works of those fields are explained. Afterwards, the
research field making use of taxonomies to analyze preferences is reviewed, i.e., the
field of recommender systems. Hereby, the different types of recommender systems
making use of taxonomies are discussed.

Part IV concludes the book. Chapter 6 is summarizing the findings of the book
and discussing the recent state of taxonomic taxonomy matching.

Readership and Lecture Guide

The target audience of this book will be composed of professionals and researchers
working in the fields of taxonomy matching and its related fields ontology and
schema matching in various disciplines, especially involved with artificial and
business intelligence. The book should also serve as a solid and advanced-level
course supplement to taxonomy matching for upper-level undergraduate and
postgraduate students studying this subject. In addition, the book will offer insights
and support to groundbreaking and innovative studies apprehensive with the
development of taxonomy matching approaches within different types of research
and working communities. In short, the target audience is as follows:
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Researchers with a focus on the fields of taxonomy matching, including tax-
onomy mapping and merging, or with a focus on the field of semantic similarity
assessment.

Lectures giving courses in the disciplines of information management, including
the subdisciplines of electronic commerce, master data management, as well as
content management.

Graduated who specialize in the area of metadata management, including the
techniques of formal metadata management as well as informal metadata
management.

Practitioners who specialize in the areas of data processing and analyzing,
including the subareas of data science and business intelligence.

Paisley, UK Heiko Angermann
August 2017 Naeem Ramzan
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