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Abstract
This paper describes the modeling of
the morphosyntactic annotations of the
MULTEXT-East corpora and lexicons as
an OWL/DL ontology. Formalizing annotation schemes in OWL/DL has the advantages of enabling formally specifying interrelationships between the various features and making logical inferences based
on the relationships between them. We
show that this approach provides us with
a top-down perspective on a large set of
morphosyntactic specifications for multiple languages, and that this perspective
helps to identify and to resolve conceptual problems in the original specifications.
Furthermore, the ontological modeling allows us to link the MULTEXT-East specifications with repositories of annotation
terminology such as the General Ontology of Linguistics Descriptions or the ISO
TC37/SC4 Data Category Registry.

1 Introduction
In the last 15 years, the heterogeneity of linguistic annotations has been identified as a key problem limiting the interoperability and reusability of NLP tools and linguistic data collections.
The multitude of linguistic tagsets complicates
the combination of NLP modules within a single pipeline; similar problems exist in language
documentation, typology and corpus linguistics,
where researchers are interested to access and
query data collections on a homogeneous terminological basis.
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One way to enhance the consistency of linguistic annotations is to provide explicit semantics for tags by grounding annotations in terminology repositories such as the General Ontology
of Linguistics Descriptions (Farrar and Langendoen, 2003, GOLD) or the ISO TC37/SC4 Data
Category Registry (Kemps-Snijders et al., 2009,
ISOcat). Reference definitions provide an interlingua that allows the mapping of linguistic annotations from annotation scheme A to scheme
B. This application requires linking annotation
schemes with the terminological repository. This
relation can be formalized within the Linked Data
paradigm (Berners-Lee, 2006), which requires
the use of uniform resource identifiers (URIs),
the hypertext transfer protocol (HTTP), standard
representation formats (such as RDF) and links to
other URIs. Here, we propose a formalization of
this linking in OWL/DL, a notational variant of
the Description Logic SHOIN (D) that builds
on RDF and Linked Data.
Another way to enhance the consistency of
linguistic annotations is to make use of crosslinguistic meta schemes or annotation standards,
such as EAGLES (Leech and Wilson, 1996). The
problem is that these enforce the use of the same
categories across multiple languages, and this
may be inappropriate for historically and geographically unrelated languages. For specific linguistic and historical regions, the application of
standardization approaches has, however, been
performed with great success, e.g., for Western
(Leech and Wilson, 1996) and Eastern Europe
(Erjavec et al., 2003) or the Indian subcontinent
(Baskaran et al., 2008).
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In this paper, we illustrate differences and
commonalities of both approaches by creating
an OWL/DL terminology repository from the
MULTEXT-East (MTE) specifications (Erjavec
et al., 2003; Erjavec, 2010), which define features
for the morphosyntactic level of linguistic description, instantiate them for 16 languages and
provide morphosyntactic tagsets for these languages. The specifications are a part of the MTE
resources, which also include lexicons and an annotated parallel corpus that use these morphosyntactic tagsets.
The encoding of the MTE specifications follows the Text Encoding Initiative Guidelines, TEI
P5 (TEI Consortium, 2007), and this paper concentrates on developing a semi-automatic procedure for converting them from TEI XML to
OWL. While TEI is more appropriate for authoring the specifications and displaying them in a
book-oriented format, the OWL encoding has the
advantages of enabling formally specifying interrelationships between the various features (concepts, or classes) and making logical inferences
based on the relationships between them, useful
in mediating between different tagsets and tools
(Chiarcos, 2008).

2 The MULTEXT-East (MTE)
Morphosyntactic Specifications
The MTE morphosyntactic specifications define
attributes and values used for word-level syntactic annotation, i.e., they provide a formal grammar for the morphosyntactic properties of the languages covered. The specifications also contain
commentary, bibliography, notes, etc. Following the original MULTEXT proposal (Ide and
Véronis, 1994), the specifications define 14 categories (parts of speech), and for each its attributes, their values, and the languages that every
attribute-value pair is appropriate for. The morphosyntactic specifications also define the mapping between the feature structures and morphosyntactic descriptions (MSDs). MSDs are
compact strings used as tags for corpus annotation and in the morphosyntactic lexicons. For
example, the MSD Ncmsn is equivalent to the

12

feature structure consisting of the attribute-value
pairs Noun, Type=common, Gender=masculine,
Number=singular, Case=nominative.
The specifications currently cover 16 languages, in particular: Bulgarian, Croatian,
Czech, English, Estonian, Hungarian, Macedonian, Persian, Polish, Resian, Romanian, Russian, Serbian, Slovak, Slovene, and Ukrainian.
For a number of these languages the specifications have become a de-facto standard and, for
some, the MTE lexicons and corpora are still the
only publicly available datasets for this level of
linguistic description.1
Table 1 lists the defined categories and gives
the number of distinct attributes, attribute-value
pairs and the number of MTE languages which
distinguish the category. The feature-set is quite
large, as many of the languages covered have
very rich inflection, are typologically different
(inflectional, agglutinating), but also have independent traditions of linguistic description; this
also leads to similar phenomena sometimes being expressed by different means (see Sect. 4.3).
Category
Noun
Verb
Adjective
Pronoun
Determiner
Article
Adverb
Adposition
Conjunction
Numeral
Particle
Interjection
Abbreviation
Residual

Code
N
V
A
P
D
T
R
S
C
M
Q
I
Y
X

Atts
14
17
17
19
10
6
7
4
7
13
3
2
5
1

Att-Vals
68
74
79
97
32
23
28
12
21
81
17
4
35
3

Langs
16
16
16
16
3
3
16
16
16
16
12
16
16
16

Table 1: MULTEXT categories with the number
of MULTEXT-East defined attributes, attribute-value
pairs and languages.

The specifications are encoded as a TEI document, consisting of an introductory part, the
Common and the Language Specific Specifications, the latter two organized into tables by the
1

The MTE specifications, as well as the other MTE resources, are available from the Web page of the project at
http://nl.ijs.si/ME/.

<table n="msd.cat" xml:lang="en">
<head>Common specifications for Noun</head>
<row role="type">
<cell role="position">0</cell>
<cell role="name">CATEGORY</cell>
<cell role="value">Noun</cell>
<cell role="code">N</cell>
<cell role="lang">en</cell>
<cell role="lang">ro</cell>
<cell role="lang">sl</cell>
...
</row>
<row role="attribute">
<cell role="position">1</cell>
<cell role="name">Type</cell>
<cell>
<table>
<row role="value">
<cell role="name">common</cell>
<cell role="code">c</cell>
<cell role="lang">en</cell>
...

Figure 1: Common table for Noun

14 defined categories.
Figure 1 gives the start of the Common table
for Noun. It first gives the category, the languages that distinguish it, and then its attributes
with their values; the meaning of a particular row
or cell is given by its role attribute. As with the
category, each attribute-value is also qualified by
the languages that make use of the feature. Note
that MTE is a positional tagset that specifies the
position of the attribute in the MSD string, and
the one-letter code of its value, so that Nc would
correspond to Noun, Type=common.
The language-specific sections also contain tables for each category, which are similar to the
common tables in that they repeat the attributes
and their values, although only those appropriate for the language. The language-specific tables can also contain localization information,
i.e., the names of the categories, attributes, their
values and codes in the particular language, in
addition to English. This enables expressing the
feature structures and MSDs either in English or
in the language in question. Furthermore, each
language-specific section can also contain an index listing all valid MSDs. This index is augmented with frequency information and examples of usage drawn for a corpus.
In addition to the source TEI P5 XML, the
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MTE specifications are delivered in various derived formats, in particular HTML for reading
and as tabular files, which map the MSD tagset
into various feature decompositions.

3

3.1

Linking annotation schemes with
terminology repositories
Linguistic terminology initiatives

There have been, by now, several approaches
to develop terminology repositories and data
category registries for language resources, systems for mapping between diverse (morphosyntactic) vocabularies and for integrating annotations from different tools and tagsets, ranging
from early texts on annotation standards (Bakker
et al., 1993; Leech and Wilson, 1996) over relational models and concept hierarchies (Bickel
and Nichols, 2002; Rosen, 2010) to more formal
specifications in OWL/RDF (or with OWL/RDF
export), e.g., the already mentioned GOLD and
ISOcat, OntoTag (Aguado de Cea et al., 2002)
or the Typological Database System ontology
(Saulwick et al., 2005).
Despite their common level of representation
these efforts have not yet converged into a unified
and generally accepted ontology of linguistic annotation terminology and there is still a considerable amount of disagreement between their definitions. As these repositories nevertheless play
an important role in their respective communities, it is desirable to link the MTE specifications
with the most representative of them, notably
with GOLD and the morphosyntactic profile of
ISOcat. As we argue below, different design decisions in the terminology repositories make it
necessary to use a linking formalism that is capable of expressing both disjunctions and conjunctions of concepts. For this reason, we propose the
application of OWL/DL.
By representing the MTE specifications, the
repositories, and the linking between them as
separate OWL/DL models, we follow the architectural concept of the OLiA architecture (Chiarcos, 2008), see Sect. 5.

3.2

Annotation mapping

The classic approach to link annotations with reference concepts is to specify rules that define a
direct mapping (Zeman, 2008). It is, however,
not always possible to find a 1:1 mapping.
One problem is conceptual overlap: A common noun may occur as a part of a proper name,
e.g., German Palais ‘baroque-style palace’ in
Neues Palais lit. ‘new palace’, a Prussian royal
palace in Potsdam/Germany. Palais is thus both a
proper noun (in its function), and a common noun
(in its form). Such conceptual overlap is sometimes represented with a specialized tag, e.g., in
the TIGER scheme (Brants and Hansen, 2002).
ISOcat (like other terminological repositories)
does currently not provide the corresponding hybrid category, so that Palais is to be linked to both
properNoun/DC-1371 and commonNoun/DC1256 if the information carried by the original
annotation is to be preserved. Contractions pose
similar problems: English gonna combines going
(PTB tag VBG, Marcus et al., 1994) and to (TO).
If whitespace tokenization is applied, both tags
need to be assigned to the same token.
A related problem is the representation of ambiguity: The SUSANNE (Sampson, 1995) tag
ICSt applies to English after both as a preposition and as a subordinating conjunction. The
corresponding ISOcat category is thus either
preposition/DC-1366 or subordinating
Conjunction/DC-1393.
Without additional
disambiguation, ICSt needs to be linked to both
data categories.
Technically, such problems can be solved with
a 1:n mapping between annotations and reference concepts. Yet, overlap/contraction and ambiguity differ in their meaning: While overlapping/contracted categories are in the intersection (⊓) of reference categories, ambiguous categories are in their join (⊔). This difference is relevant for subsequent processing, e.g., to decide
whether disambiguation is necessary. A mapping
approach, however, fails to distinguish ⊓ and ⊔.
The linking between reference categories and
annotations requires a formalism that can distinguish intersection and join operators. A less ex-
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pressive linking formalism that makes use of a
1:1 (or 1:n) mapping between annotation concepts and reference concepts can lead to inconsistencies when mapping annotation concepts from
an annotation scheme A to an annotation scheme
B if these use the same terms with slightly deviating definitions, as noted, for example, by Garabı́k
et al. (2009) for MTE.
3.3

Annotation linking with OWL/DL

OWL/DL is a formalism that supports the necessary operators and flexibility. Reference concepts and annotation concepts are formalized
as OWL classes and the linking between them
can be represented by rdfs:subClassOf (⊑).
OWL/DL provides owl:intersectionOf (⊓),
owl:unionOf (⊔) and owl:complementOf
(¬) operators and it allows the definition of properties and restrictions on the respective concepts.
As an example, the MTE Definiteness=definite
refers to either a clitic determiner or (⊔) to the
‘definite conjunction’ of Hungarian verbs. More
precisely, it is in the intersection between these
and (⊓) a category for ambiguous feature values
(Sect. 4.3).
An OWL/DL-based formalization has the additional advantage that it can be linked with existing terminology repositories that are available in
OWL or RDF, e.g., GOLD or ISOcat (Chiarcos,
2010). The linking to other terminology repositories will be subject of subsequent research. In
this paper, we focus on the development of an
OWL/DL representation of MTE morphosyntactic specifications that represents a necessary precondition for OWL/DL-based annotation linking.

4

Building the MTE ontology

We built the MTE ontology2 in a three-step scenario: first, a preliminary OWL/DL model of the
common MTE specifications was created (Sect.
4.1); we then built language-specific subontologies and linked them to the common ontology
(Sect. 4.2); finally, the outcome of this process
2

All MTE ontologies are available under
http://nl.ijs.si/ME/owl/ under a Creative
Commons Attribution licence (CC BY 3.0).

of morphosyntactic categories it can cooccur with as its domain. An additional constraint restricts its cardinality to at most 1.

was discussed with a group of experts and revised
(Sect. 4.3).
4.1

Common specifications

Following the methodology described by Chiarcos (2008), the structure of the MTE ontology
was derived from the original documentation.
The initial ontology skeleton was created automatically (the organization of the specifications
was exploited to develop an XSLT script that
mapped TEI XML to OWL), but subsequently
manually augmented with descriptions and examples found in the individual languages.
1. Two

top-level concepts MorphosyntacticCategory and MorphosyntacticFeature represent root elements of
the MTE ontology. An object property
hasFeature maps a MorphosyntacticCategory onto one or multiple
MorphosyntacticFeature values.

2. All MSD categories are subconcepts of
MorphosyntacticCategory, e.g., Noun,
Verb, Adjective, etc.
3. For every category, the MTE attribute
Type was used to infer subcategories, e.g.,
the concept ExclamativePronoun (⊑
Pronoun) for Pronoun/Type=exclamative.
4. From more specialized type attributes
(e.g., Wh Type, Coord Type, Sub Type,
and Referent Type), additional subcategories were induced at the next deeper
level, e.g., SimpleCoordinatingConjunction (⊑ CoordinatingConjunction) from Conjunction/Type=coordinating, Coord Type=simple.
5. All remaining attributes are subconcepts
of MorphosyntacticFeature, e.g.,
Aspect, Case, etc.

7. All attribute values are represented as
subclasses of the corresponding attribute concept, e.g., AbessiveCase (for
Case=abessive) as a subconcept of Case.3
8. Every concept was automatically augmented with a list of up to 10 examples for
every language which were drawn from the
language-specific MSD index.
4.2

Having represented the common MTE specifications in OWL, we decided to represent the annotation scheme for every language in a separate
OWL model, and to make use of the OWL import mechanism to link it with the common specifications. The language-specific subontologies
do not specify their own taxonomy, but rather
inherit the concepts and properties of the common model. Unlike the common model, they include individuals that provide information about
the tags (MSDs) used for this particular language.
Every individual corresponds to an MSD tag.
We use data properties of the OLiA system ontology4 to indicate its string realization (e.g.,
system:hasTag ‘Ncmsn’) and the designator
of its annotation layer (e.g., system:hasTier
‘pos’). Additionally, rdfs:comment elements
contain all examples of the original MSD specifications.
In accordance to the specified annotation values, every individual is defined as an instance
of the corresponding MorphosyntacticCategory (e.g., Noun) and MorphosyntacticFeature (e.g., SingularNumber) from the common specifications. Additionally, for every MorphosyntacticFeature (e.g., Number, the superconcept of SingularNumber), it is assigned
3

6. For every subconcept of MorphosyntacticFeature (e.g., Aspect) a corresponding hasFeature subproperty (e.g.,
hasAspect) was introduced, with the morphosyntactic feature as its range and the join
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Language-specific subontologies

This ontology does not contain individuals. In our
approach, individuals represent feature bundles in the
language-specific subontologies, corresponding to the individual MSD tags. (or, in other application scenarios, the
token that the tag is applied to).
4
http://nachhalt.sfb632.uni-potsdam.de/
owl/system.owl, prefix system

<mte:Noun rdf:ID="Ncmsn_sl">
<system:hasTag>Ncmsn</system:hasTag>
<system:hasTier>pos</system:hasTier>
<rdf:type
rdf:resource="...#CommonNoun"/>
<rdf:type
rdf:resource="...#MasculineGender"/>
<rdf:type
rdf:resource="...#SingularNumber"/>
<rdf:type
rdf:resource="...#NominativeCase"/>
<mte:hasGender rdf:resource="#Ncmsg_sl"/>
<mte:hasNumber rdf:resource="#Ncmsg_sl"/>
<mte:hasCase rdf:resource="#Ncmsg_sl"/>
<rdfs:comment>e.g., cas, svet, denar, ...
</mte:Noun>

Figure 2: MSD Ncmsn in the Slovene subontology

itself as target of the corresponding object property (e.g., hasNumber).
Figure 2 shows the subontology entry for the
tag Ncmsn in the Slovene subontology. The individual could thus be retrieved with the following
queries for “singular noun”:
(1) Noun and hasNumber some
SingularNumber
(2) Noun and SingularNumber

The language-specific subontologies were fully
automatically created from the TEI XML using
XSLT scripts. During the revision of the common specifications, these scripts were updated
and reapplied.
4.3

Revision of the initial OWL model

After the automatic conversion from XML to
OWL the resulting ontology skeleton of the
common specifications was manually augmented
with descriptions, explanations and selected
examples from the language-specific MTE specifications. Furthermore, concept names with abbreviated or redundant names were adjusted, e.g.,
the concept CorrelatCoordConjunction
(Coord Type=correlat) was expanded to
CorrelativeCoordinatingConjunction,
and
DefiniteDefiniteness
(Definiteness=definite) was simplified to Definite.
Finally, if one attribute value represents a
specialization of another, the former was
recast as a subconcept of the latter (e.g.,
CliticProximalDeterminer ⊑ CliticDe-
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finiteDeterminer).

Moreover, a number of potential problems
were identified. Some of them could be addressed by consulting MTE-related publications
(Qasemizadeh and Rahimi, 2006; Dimitrova et
al., 2009; Derzhanski and Kotsyba, 2009), but
most were solved with the help of the original
authors of the MTE specifications and an open
discussion with these experts over a mailing list.
The problems fall in two general classes:
(a) terminological problems, and (b) conceptual
problems. By terminological problems we mean
that a term required a more precise definition
than provided in the MTE specifications; conceptual problems pertain to design decisions in
a positional tagset (overload: the same annotation refers to two different phenomena in different languages) and to artifacts of the creation
process of the MTE specifications (redundancies:
the same phenomenon is represented in different
ways for different languages). Figure 3 shows
a fragment of the MTE ontology that showed all
types of conceptual problems as described below.
Terminological problems include the use of
non-standard or language-specific terminology
(e.g., Clitic=burkinostka for conventional collocations in Polish, or Case=essive-formal for Hungarian), and the need to understand design decisions that were necessary for language-specific
phenomena (e.g., Numeral/Class=definite34 for
Czech and Polish quantifiers with the same patterns of agreement as the numerals 3 and 4).
In the course of the revision, most nonstandard terms were replaced with conventional, language-independent concept names, and
language-specific phenomena were documented
by adding relevant excerpts from discussions or
literature as owl:versionInfo.
For a few concepts, no language-independent
characterization could be found. For example, Numeral/Form=m form refers to numerals with the suffix -ma in Bulgarian (a special
form of the numerals ‘2’ to ‘7’ for persons of
masculine gender). In the ontology, the concept MFormNumeral is preserved, but it is constrained so that every instance matches the fol-

lowing OWL/DL expression:
(3) CardinalNumber and hasAnimacy some
Animate and hasGender some Masculine

Attribute overload means that one attribute
groups together unrelated phenomena from different languages. In a positional tagset, attribute
overload is a natural strategy to achieve compact
and yet expressive tags. As every attribute requires its own position in the tag, the length of
MSD tags grows with the number of attributes.
Overload thus reduces tag complexity. To an ontological model, however, these complexity considerations do not apply, whereas proper conceptual differentiations are strongly encouraged.
We thus decided to disentangle the various
senses of overloaded attributes. For example, the
MorphosyntacticFeature Definiteness,
is split up in three subconcepts (cf. Fig. 3).
CliticDeterminerType: presence of a post-

fixed article of Romanian, Bulgarian and
Persian nouns and adjectives.
ReductionFeature: the difference between
full and reduced adjectives in many Slavic
languages.
PersonOfObject: the so-called ‘definite conjugation’ of Hungarian verbs.
Value overload has a similar meaning to attribute overload. Definiteness=definite, for example, can refer to a clitic definite determiner
(a CliticDeterminerType in Romanian and
Bulgarian), to a clitic determiner that expresses
specificity (a CliticDeterminerType in Persian), or to a verb with a definite 3rd-person direct object (a PersonOfObject in Hungarian).
In the ontology, this is represented by defining Definite as a subconcept of the owl:join
(⊔) of CliticDefiniteDeterminer, CliticSpecificDeterminer and PersonOfObject.
Additional concepts, e.g., AmbiguousDefinitenessFeature, were created to
anchor ambiguous concepts like Definite in
the taxonomy (see Fig. 3).
Redundancy: For many languages, the MTE
specifications were created in a bottom-up fashion, where existing NLP tools and lexicons were
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Figure 3: Definiteness in the MTE ontology

integrated with a pre-existing taxonomy of annotation categories. Language-specific features
were introduced when necessary, but sometimes
in different ways for the same phenomenon in
closely related languages. The MTE specifications thus comprise a certain degree of redundancy.
For example, the distinction between full and
reduced adjectives in Slavic languages is expressed differently: For Czech, reduced adjectives are marked by Formation=nominal, but for
Polish by Definiteness=short-art.
In the ontology, such redundancies are resolved by owl:equivalentClass statements,
marked by ≡ in Fig. 3.

5

Summary and Discussion

We have described the semi-automatic creation
of an ontological model of the MTE morphosyntactic specifications for 16 different languages.
Such a model may be fruitfully applied in
various ways, e.g., within an NLP pipeline that
uses ontological specifications of annotations
rather than their string representations (Buyko
et al., 2008; Hellmann, 2010). The ontological modeling may serve also as a first step
towards an ontology-based documentation of
the annotations within a corpus query system
(Rehm et al., 2007; Chiarcos et al., 2008),

or even the ontological modeling of entire
corpora (Burchardt et al., 2008; Hellmann et
al., 2010) and lexicons (Martin et al., 2009).
As an interesting side-effect of the OWL conversion of the entire body of MTE resources,
they could be easily integrated with existing
lexical-semantic resources as Linked Data, e.g.,
OWL/RDF versions of WordNet (Gangemi et
al., 2003), which are currently being assembled by various initiatives, e.g., in the context
of the LOD2 project (http://lod2.eu)
and by the Open Linguistics Working
Group at the OpenKnowledge Foundation
(http://linguistics.okfn.org).
Another very important element is that the ontological modeling of the MTE annotations allows it to be interpreted in terms of existing
repositories of annotation terminology such as
ISOcat and GOLD. A bridge between these terminology repositories and the MTE ontology
may be developed, for example, by integrating the ontology in an architecture of modular
ontologies such as the Ontologies of Linguistic Annotations (Chiarcos, 2008, OLiA), where
the linking between annotations and terminology
repositories is mediated by a so-called ‘Reference Model’ that serves as an interface between
different levels of representation.
The MTE ontology will be integrated in this
model as an annotation model, i.e., its concepts
will be defined as subconcepts of concepts of the
OLiA Reference Model and thereby inherit the
linking with GOLD (Chiarcos et al., 2008) and
ISOcat (Chiarcos, 2010). The linking with these
standard repositories increases the comparability
of MTE annotations and it serves an important
documentation function.
More important than merely potential applications of the MTE ontology, however, is that its
creation provides us with a new, global perspective on the MTE specifications. A number of
internal inconsistencies could be identified and
strategies for their resolution (or formalization)
were developed. Redundancies and overload
were documented, and we further added expert
definitions of controversial or non-standard con-
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cepts. When used as a documentation, these specifications may prevent misunderstandings with
respect to the meaning of the actual annotations.
For later versions of the MTE morphosyntactic
specifications, they may even guide the refactoring of the annotation scheme.
The result of the development process described above is a prototype, that has to be augmented with definitions for non-controversial and
well-understood concepts, which can be derived
from the linking with OLiA, GOLD and ISOcat.
As for its language type, our strategy to resolve
overload requires OWL/DL (owl:join). Without value overload and redundancy, the ontology
would be OWL/Lite, as were the initial ontologies (Sect. 4.1 and Sect. 4.2). However, the current modeling is still sufficiently restricted to allow the application of reasoners, thereby opening up the possibility to use SemanticWeb technologies on MTE data, to connect it with other
sources of information and to draw inferences
from such Linked Data.
We would also like to point out that the conversion of the MTE specifications to OWL required
relatively little effort. The total time required
for conversion (without the revision phase) took
approximately four days of work for a computational linguist familiar with OWL and part-ofspeech tagsets in general (the most labor-intense
part were discussions and literature consultation
during the revision phase). Given the complexity
of the MTE specifications (a highly elaborate set
of morphosyntactic specifications for 16 typologically diverse languages and with more than thousand tags for many of the languages), this may be
regarded an upper limit for the time necessary to
create OWL models for annotation schemes.
We have thus not only shown that the ontological modeling of annotation schemes is possible
and that it allows us to use our data in novel ways
and to perform consistency control, but also that
this was achievable with relatively low efforts in
time and personnel.

Acknowledgements
The authors would like to thank the members of
the mocky-l mailing list for their invaluable input; all errors in the paper remain our own. The
research on linguistic ontologies described in this
paper was partially funded by the German Research Foundation (DFG) in the context of the
Collaborative Research Center (SFB) 632.

References
Guadalupe Aguado de Cea, Inmaculada Álvarez de
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Radovan Garabı́k, Daniela Majchráková, and Ludmila Dimitrova. 2009. Comparing Bulgarian and
Slovak MULTEXT-East morphology tagset. In
Mondilex Second Open Workshop: Organization
and Development of Digital Lexical Resources,
pages 38–46, Kyiv, Ukraine. Dovira Publishing
House.
Sebastian Hellmann, Jörg Unbehauen, Christian
Chiarcos, and Axel-Cyrille Ngonga Ngomo. 2010.
The TIGER Corpus Navigator. In Proceedings
of the 9th International Workshop on Treebanks
and Linguistic Theories (TLT 2010), pages 91–102,
Tartu, Estonia, December.
Sebastian Hellmann. 2010. The semantic gap of formalized meaning. In Proceedings of the 7th Extended Semantic Web Conference (ESWC 2010),
Heraklion, Greece, May 30th – June 3rd.
Nancy Ide and Jean Véronis. 1994. MULTEXT
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