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Abstract

This paper presents MANAGELEX, “a
generic lexicon management tool” (Ver-
tan and von Hahn, 2002) and its possible
use for the Semantic Web, namely how
ontologies and lexicons managed by the
tool can be related. The paper is struc-
tured in six sections. The first section of-
fers a general introduction on Semantic
Web. The following three sections de-
scribe the MANAGELEX tool — struc-
ture and functionality - one of its models
(LexMod), and one of its modules
(StructTool). In the realization of Lex-
Mod, Semantic Web technologies (OWL
language) are used. In the fifth section it
is shown how MANAGELEX can be
used in a Semantic Web context, by
adding to a concept of an ontology, en-
tries of a lexicon (with all lexical infor-
mation) that define that concept. Also the
concept hierarchy from the ontology at-
tached to a lexicon can be useful for the
HLT area. The last section presents the
conclusions and further work to be done.

1 Introduction

“The Semantic Web is an extension of the current
Web in which information is given well-defined
meaning, better enabling computers and people to
work in cooperation. It is based on the idea of
having data on the Web defined and linked such
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that it can be used for more effective discovery,
automation, integration, and reuse across various
applications” (Jim Hendler et. al, 2002).

The Semantic Web makes this possible by the
addition of documents that encode the "knowl-
edge" about a web page, photo, or database, in a
publicly accessible, machine-readable form. Driv-
ing the Semantic Web is the organization of con-
tent into specialized vocabularies — ontologies-,
which can be used by Web tools to provide new
capabilities.

Due to the development of the Semantic Web,
in the last years appeared the problem of combin-
ing Semantic Web technologies and resources
with HLT elements, and of finding a way for the
integration of ontologies in HLT applications.
Having lexical information and information given
by the hierarchy of an ontology, more power, in
both HLT and Semantic Web applications, is
gained.

This paper introduces a possible connection (in
both directions) between ontologies (Semantic
Web resources) and lexicons (HLT elements), us-
ing a lexicon management tool in order to have
the lexicon structure mapped on some ontology.

2 MANAGELEX

Standard lexicon models and formats solve most
of the problems related to the re-usability of lexi-
cal resources. They succeed to unify the existing
lexical resources and to make them re-usable.
However, important problems remain unsolved
(existing of procedural elements, structures too



complex and too hard to manipulate, not all types
of languages taken into consideration, problems in
merging lexicons, etc.) and there will be some
time until everybody will use the same standard
models and formats.

General lexical management tools, which help
the user to manipulate and validate lexicons, rep-
resent an alternative to standardization. Such a
tool is MANAGELEX, in development at Ham-
burg University, Natural Language Systems De-
partment. This tool is not intended for replacing
the present standards, but for managing the al-
ready existing lexicons (standard or non-
standard).

The MANAGELEX is a tool that permits the
user to create, read, convert, and combine lexi-
cons. It is thought in such a way that makes it for-
mat, language and platform independent.

Figure 1. MANAGELEX Structure and Func-
tionality (Gavrila, 2004)

! The LexTool module that appears in Figure 1 is the old
name of the StructTool.
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2.1 MANAGELEX Structure and Function-
ality

Following the ANSI data modeling specification
(1999), the MANAGELEX structure is made of
three levels of abstraction: the meta-model level,
the model level and the real-world level.

The real-world level contains real objects,
their concrete features and the relations that can
appear between them. These objects correspond to
the encoded lexicon files (DocA), entry files (En-
tryA) - lexical contents, and to the structure files
(StructA) — lexicon structure.

The model level contains objects and attribute
classes (real world objects with their features) and
rearranges the relations between them. These ob-
jects correspond to the following tools:

- EditTool: writes, reads and edits lexicon

entries:

- StructTool: defines and changes the lin-
guistic specification;

- EncodTool: decodes lexicon files and
encodes entries into files;

- MapTool: merges two lexicons with pos-
sible different structure.

The meta-model level deals with objects that
appear in the model level and with the relations
between them. There are proposed three models
as object of this level:

- LexMod: rich model of possible lexical
information. The model will be detailed
in the next section;

- Encod/EncodMod: model that specifies
the data structure for a specific entry in a
lexicon;

- Map/MapMod: specifies the way of
mapping two lexicons, taking into ac-
count mutual gaps, complex categories,
etc.

Regarding the functionality of this tool, it ca

do the following:

- Reading a lexicon;

- Updating a lexicon, either at the structure
level, or at an entry level,

- Merging two lexicons;

- Creating a new lexicon, having as start-
ing point LexMod, or from scratch.

The exact steps of each operation are illustrat-

ed in Figure 1.



3 LexMod

LexMod is a generic lexicon model, which tries to
contain as much lexical information as possible.
In this model, linguistic features with possible
values that may appear in a language are speci-
fied. The model is based on the study of more
than 12 machine-readable lexicons (e.g. CELEX,
MULTEXT, GermaNet, Verbmobil) and on sever-
al standard lexicon models (e.g. PAROLE/SIM-
PLE and MILE). LexMod has a flexible formal
specification and is OWL encoded. The model al-
lows for adding new lexical features, deleting, se-
lecting, renaming, merging or splitting existing
ones.

A specific feature of the LexMod is the separa-
tion of the linguistic data and the language data
(e.g. examples can be added in the entries but not
in the lexicon structure). This was done because
language data examples can be added at any level.

LexMod can be updated with new linguistic
features specific to other languages or linguistic
focus. As being a generic lexicon model, LexMod
contains no optional grammatical features. It also
has no relations between features. If needed (e.g.
in case of a relational structure), these can be
specified later using StructTool.

The LexMod structure contains the following
levels of information (see Figure 2):

- Lexicon Information;

- Entry Information;

o Morphological Information;
Phonological Information;
Syntactical Information;

Semantic Information;

o
o
o
o Multilingual Information.
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arthography.
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Figure 2. LexMod Structure (Gavrila, 2004)
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3.1 LexMod Encoding

LexMod is encoded in OWL
(http:/rwww.w3.org/TR/owl-features/). The choice
for OWL is based on the following considera-
tions:

- Using XML would have introduced a lot
of redundant information (e.g. he values
of gender’ should have been mentioned
for every part of speech, etc.).

- RDF/RDFS offers a limited set of rela-
tions between classes or properties (e.g.
no synonymy relation) and does not al-
low some specifications (¢.g. cardinality
restrictions)

Although it is too complex (for the LexMod
needs), it permits the user to express all the prop-
erty constraints he/she needs. For the LexMod en-
coding it was used OWL Lite. If at a certain point
it will be necessary, more complex OWL versions
can be used. In encoding the LexMod structure
only a subset of the OWL tags were used: (e.g.
owl:cardinality, owl:Class, owl:DatatypeProperty,
owl:maxCardinality, owl:minCardinality, etc.).
There were used 15 tags out of 48. The rdfs:com-
ment tag, although it does not encode linguistic
information, is used for clements and data type
properties. In this tag, the name that appears on
the graphical interface is written.

The main ideas in describing a lexicon struc-
ture, and in establishing what should be an cle-
ment and what a property, are the following:

- If a grammatical feature can have one or
several literal values, than it is a data
type property.

- If a grammatical feature is described us-
ing other features, that it is an element.

- If there arc relations between classes,
than an object property is used.

Below, in Table 1, some classes and properties
that appear in the LexMod encoding, are men-
tioned.

The LexMod OWL encoding has 34 clements,
88 data type properties, and 23 object properties.
A hierarchy of the LexMod classes can be seen in
Figure 3. As seen from this figure there is a tree
representation.



Class Property

LexiconStructure hasLexiconlnfo, hasEntryS-
tructure

LexiconInfo lexiconName, language,
version, creationDate, etc.

EntryStructure hasEntryInfo, hasMonolin-
gualStructure, hasBilin-
gualStructure

EntryInfo corpus, frequency, work-
ingState, termStatus,

MonolingualStructure | hasMorphologicallnfo, has-
Phonologicallnfo, hasSyn-
tacticallnfo, hasSeman-
ticInfo

BilingualStructure toLanguage, toLexicon,
hasCorrespondences

Morphologicallnfo HasPOS, etc.

Phonologicallnfo phoneticTranscription, ter-
minalDevoicing, etc

Sytacticallnfo hasSelection, syntacticPosi-
tion, etc.

Semanticlnfo hasRelations, ontology-
Types, etc.

Table 1. Some Classes and Properties in LexMod

Ve Putsle

Atk

Fuepestion

Figure 3. The LexMod Tree Representation
(Gavrila, 2004)

4 StructTool

StructTool is the module that deals with lexicon
structures. The aims of this module of MAN-
AGELEX are:
- To be able to read LexMod, and generate
a graphical interface with all information,
as seen in Figure 4.
- To allow for selecting existing categories
and their range of value.
- To allow for defining new categories and
save them in LexMod.
- To allow for updating of existing cate-
gories.
- To permit the user to define the structure
of the lexicon that he/she needs.
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- To call the EditTool tool in order to add

entries in the lexicon.

The idea behind this module is the following.
The StructTool reads the LexMod structure (or
another structure similar to LexMod), and  gen-
erates a graphical user interface that contains all
the elements found in this the lexicon structure.
The user has the possibility to select what he/she
needs, to add, delete, rename, merge or split ele-
ments. At the end the new structure is saved in an-
other structure file OWL encoded, similar to Lex-
Mod.

Using StructTool the user can create a new
lexicon structure — either by using LexMod or
from scratch — or can update a lexicon structure.
When creating a new lexicon structure, or when
changing an existing one, there can be done sever-
al operations on the grammatical features (struc-
ture elements, properties): adding new ones, delet-
ing, merging, splitting, or renaming some features
from an older structure.
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Figure 4. Snapshot of LexTool/StructTool Inter-
face

This way the user gets the structure he needs,
not being obliged to use a very complicated lexi-
con structure, or being able to improve/modify the
initial structure (LexMod) in case some features
were not taken into consideration.

5 Connecting MANAGELEX to the Se-
mantic Web

In the above sections there was presented a tool
that manages lexicons: MANAGELEX and two of



its components. In this section it will be shown
how it can fit in the Semantic Web applications.

One of the connections of this system and the
Semantic Web is that it uses in encoding its meta-
level component LexMod the OWL language.
This means that the lexicon and the ontology are
encoded in the same way and this way there are
not needed more tools for parsing or manipulating
structures.

One of the main challenges in the design of
ontologies with multilingual instances is that, very
often words in one language overlap concepts in
the ontology, and there is no one-to-one mapping
to the meaning in the other language

Ontology

¢ Semantics
Svntax

Morphology

Computational
Lexicon

Figure 5. Ontologies and Lexicons (Lenci, 2003)

We can think at MANAGELEX as a plug-in to
a Semantic Web application under the following
scenario:

- All texts in the Semantic Web refer to an
ontology;

- On this ontology we map the lexical in-
formation corresponding to the texts. In
this way one can access the linguistic in-
formation as synonyms, hyperonyms,
translation equivalents, as well as other
semantic features.

Entry:n Entryin
lezicon 1 lezcon 1
/V transformed |* ¥y inlanguage |
[Concept | MAMAGELEX i
4 Fatyin |, Entry in
lezicon n lezconn
transformed inlangmage n

Figure 6. Connection between Ontologies and
Lexicons

MANAGELEX can help by transforming and
encoding (in the Semantic Web manner) existing
lexicons, so that the connection between lexicons
and ontologies is possible. The way MAN-
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AGELEX makes the connection between (exist-
ing) lexicons and ontologies is shown in the figure
above.

6 Conclusions

The paper presents a generic lexicon tool MAN-

AGELX and a way of connecting Semantic Web

specific-elements (ontologies) with HLT elements

(lexicons) by using it.

For the moment, only European languages are
modeled. Among the further operations to be im-
plemented or considered, there are:

- The implementation of all the other tools
and models, and of ready-to-start configura-
tions for widely used standards, like PA-
ROLE/SIMPLE and MILE;

- An updating process for LexMod, by includ-
ing important changes (adding operation) in
structure files to LexModshould be consid-
ered;

- Analyzing and considering other types of
languages.
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