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Creating a Natural Language Processing (NLP)
application often requires to access lexical-semantic
Knowledge Bases (KBs). Recently, Collaborative
Knowledge Bases (CKBs) such as Wikipedia and Wik-
tionary1 have been recognized as promising lexical-
semantic KBs for NLP (Zesch et al., 2008b), com-
plementing traditional Linguistic Knowledge Bases
(LKBs). As CKBs differ significantly from LKBs con-
cerning their content, structure and topological proper-
ties, the interoperability between CKBs and LKBs has
become a major issue.

To address this problem, we have developed a model
of representational interoperability between LKBs and
CKBs, which abstracts over the differences in their
structures, and enables a uniform representation of their
content in terms of entities and lexical-semantic rela-
tions between them. An entity consists of a set of
lexeme–sense pairs along with a part-of-speech (PoS).
The currently supported relations are the lexical rela-
tions synonymy and antonymy, as well as the semantic
relations hypernymy, hyponymy, holonymy, meronymy
and other, which covers any lexical-semantic relation
other than the previously listed. NLP algorithms can
thus be implemented in an one-time effort, as they only
have to “know” about generalized entities and relations
instead of being adapted to each KB individually.

The KBs currently integrated are the LKBs Word-
Net (Fellbaum, 1998), GermaNet (Kunze, 2004), Cyc
(Lenat and Guha, 1989), Roget’s Thesaurus (Jarmasz
and Szpakowicz, 2003), Leipzig Annotation Project
(Biemann, 2005), and the CKBs Wikipedia and Wik-
tionary, which are available for a large number of lan-

1http://www.{wikipedia,wiktionary}.org

guages. Some of these KBs are rich in linguistic knowl-
edge extending beyond the lexical-semantic level, even
forming a complex ontology in the domain of human
consensus reality (e.g. Cyc). Our work, however, aims
at the representation of the lexical-semantic knowledge
level of the KBs, and not at the complete modeling of
their contents. Moreover, at the moment it addresses
solely the issue of structural interoperability of KBs
rather than attempting content mappings between them.
For this reason the model is free of potential mapping
errors, conflicts or loss of information.

The system architecture of a typical NLP application
using the representational interoperability interface is
presented in Figure 1. Each KB implements the generic
representational interoperability interface2 by means of
its native application programming interface (API). As
concepts and relations are modeled differently in each
KB, they are mapped onto entities and relations. For
example, a synset from the LKB WordNet is mapped to
an entity by adding each synonym from the synset as a
lexeme in the entity, together with its sense number and
its PoS. Likewise, an article from the CKB Wikipedia
is mapped to an entity by adding the article name and
all redirects as lexemes. In this case, sense and PoS are
left unspecified, as this information cannot be directly
retrieved from Wikipedia. Similarly, the encoded re-
lations between WordNet synsets or Wikipedia articles
are mapped onto the given set of lexical and semantic
relations. Additional information originally related to
the concepts, e.g. glosses or examples, does not belong
to our representation of an entity, but still remains pro-
grammatically accessible.

2Implemented as a Java interface.
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Figure 1: System architecture enabling representational interoperability.

We have so far employed the interoperability inter-
face for (i) the computation of semantic relatedness
(Zesch et al., 2008a), (ii) the construction of lexical
chains and graphs (Schwager, 2008), and (iii) the graph-
theoretic analysis of LKBs and CKBs (Garoufi et al.,
2008). However, other applications relying on KBs can
also benefit from it.

To our knowledge, there is no other framework
of representational interoperability between LKBs and
CKBs that has been designed from an application-
oriented rather than a user-oriented perspective.
The LEXUS tool for manipulating lexical resources
(Kemps-Snijders et al., 2006), for example, which im-
plements the common standardized Lexical Markup
Framework (ISO TC37/SC4) for the construction of
NLP lexicons (Francopoulo et al., 2006), is targeted
at field linguists involved in language documentation
rather than developers of NLP software. Other related
work focuses on combining KBs on the content level in
order to produce an enriched KB of greater coverage by
merging or mapping concepts (Fröhner et al., 2005; Shi
and Mihalcea, 2005; Suchanek et al., 2007; Medelyan
and Legg, 2008). Our approach, in contrast, makes
the first step toward a combination of a wide range of
lexical-semantic KBs at a representational level, which
supports practical NLP tasks, and can be extended to

the content level in future work.
To conclude, we have presented a representational in-

teroperability interface that implements a generalized
model of lexical-semantic KBs, where the content of
CKBs and LKBs is uniformly expressed in terms of en-
tities and relations. Clearly, this generalized model can-
not support the same level of expressiveness as directly
accessing a KB. However, we believe that this is com-
pensated for by the following advantages: (i) each NLP
algorithm operating on a KB has to be implemented
only once and can then be applied to all KBs, (ii) ex-
perimental results obtained using different KBs are bet-
ter comparable, and (iii) the representational interoper-
ability interface provides a framework for further work
on full interoperability (including content alignment) of
CKBs and LKBs.
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