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Abstract
In this paper, we discuss the integration of metaphor information into the RDF/OWL representation of EuroWordNet. First, the lexical
database WordNet and its variants are presented. After a brief description of the Hamburg Metaphor Database, examples of its conversion
into the RDF/OWL representation of EuroWordNet are discussed. The metaphor information is added to the general EuroWordNet data
and the new resulting RDF/OWL structure is shown in LexiRes, a visualization tool developed and adapted for handling structures of
ontological and lexical databases. We show how LexiRes can be used to further edit the newly added metaphor information, and explain
some problems with this new type of information on the basis of examples.

1. Introduction this purpose is WordNet (Fellbaum, 1998) and its multilin-

. - . gual variants, including MultiwWordNet (Pianta et al., 2002)
Language Engineerinigivolves the development and appli- and EurowordNet (Vossen, 1999)
cation of software systems that perform tasks concernin . o ' _
the processing of human natural language (Cunninghan%owever, since some lexical resources or ontologies, espe-
1999). Different tools have been designed, constructecially WordNet, provide very fine grained word sense dis-
and are used, for tasks like translation, language teachingnctions, tools have been implemented that facilitate nav-
information extraction and indexing. Other, more intangi-'gat'on through the lexical information and modification
ble “language engineering tools” al@nguage resources of the Iexlcon.structure. Moreover, the coverage of word
Language resources are essential components of languag@nses in lexical resources cannot be exhaustive; no re-
engineering, containing a wide range of linguistic informa-Source can list all word senses. It is therefore useful to flex-
tion with different degrees of complexity. These linguistic IPly eénlarge a general resource with domain-specific terms,
resources are sets of language data and descriptions in mi@Ssibly varying with the purpose of the application that
chine readable form, used for building, improving or eval-Will use the resource. The work presented in this contribu-
uating natural language and speech systems or algorithmion exemplifies this idea: We design an add-on to Euro-
In (Cole et al., 1997) various types of language r(_:.Sourceé{\lorc_zlNet that contams metaphor mformaﬂ_on. The LeX|R_e5
i.e. written and spoken language corpora, lexicons and tef00! is used for navigating and restructuring the resulting
minological databases are briefly presented. contents of the lexical resource.
In the remainder of this paper, we concentrateledical ~ The rest of the paper is structured as follows. The lex-
resourcesghat provide linguistic information about words. ical database WordNet, its variants including RDF/OWL
This information can be represented in very diverse dat&uroWordNet, and tools for working with them are intro-
structures, from simple lists to complex repositories withduced in Section 2. After a brief description of the Hamburg
many types of linguistic information and relations attachedMetaphor Database (see Section 3.), examples of its conver-
to each entry, resulting in network-like structures. sion into the RDF/OWL representation of EuroWordNet are
Lexical resources are used in Natural Language Processingiscussed. Information on metaphor relations and glosses
for example, to obtain descriptions and usage examples ¢ metaphorical synsets is added to the general EuroWord-
different word senses. Different word senses refer to differNet data by creating new RDF files (see Section 4.). The
ent concepts, and concepts can be distinguished from eadlgw resulting RDF/OWL information is then shown in
other not only by their definitions or “glosses”, but also by LexiRes, a visualization tool developed and adapted for
their specific relations to other concepts. Such disambiguaftandling structures of ontological and lexical databases.
ing relations are intuitively used by humans. However, if We discuss how the tool can be used to integrate informa-
we want to automate the process of distinguishing betweeHon on new synsets that we had to create in order to repre-
word senses (Word Sense Disambiguation), we have to usgent all the contents of the metaphor database (see Section
resources that include appropriate knowledge, such as r&-). After a brief discussion of remaining problems (see
lations. One of the most important resources available foSection 6.), Section 7. concludes the paper.
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2. WordNet and EuroWordNet in XML and Each synset is shown as a box containing one or more word
RDF/OWL senses, and having an ID, a part of speech, and a gloss. For

The lexical database WordNet (WN) (Miller et al., 1990: the retrieved synsets, WordNet relations to other synsets

Fellbaum, 1998) contains sets of word senses that are syr(%-a n be dlsp_layed grap_hlcally. _Th.ere are two main mot-
vations behind the LexiRes design:
onyms or near-synonyms of each other (synsets). We can

also think of a synset as a concept and consider the word ¢ An increasing number of ontologies is available in
senses it contains as (largely interchangeable) linguistic ex- ~ owL format, some of them containing large lexi-

pressions that can be used to refer to it. For example, the  cons. These can be compared and merged within the
set of nouns in (1) is a synset in WordNet 3.0. LexiRes tool.

(1) {car:1 auto:1 automobile:1 machine:6 motorchr:1 e WordNet tends to make fine-grained sense distinc-
tions. For some applications, such as Information Re-

Between synsets, semantic relations such as hyponymy trieval, it might be advantageous to reduce the num-
(subsumption) and meronymy (part-whole-relation) are de-  per of word senses to distinguish. LexiRes offers the
fined. For this reason, WordNet has also been called a p053|b|||ty to merge synsets Containing different word
lexical ontology Although centered around the synset no- senses of the same word (according to WordNet), in
tion, WordNet also includes additionlakical relations, de- two modes: manual or automatic.
fined between individual word senses instead of synsets;
antonymy (the relation between opposition pairs) is an exThe LexiRes tool thus supports authors in adding OWL
ample. ontologies to the RDF/OWL EuroWordNet representation
EuroWordNet (EWN) (Vossen, 1999) is a multilingual lex- or to manage the WordNet resources within other external
ical database built along the lines of the WordNet model. IFOWL structures. In order to use this tool, an ontology has
addition to the central relations taken over from WordNet,to be loaded into its scratch framework. The tool currently
EuroWordNet offers inter-lingual as well as further seman-supports the EuroWordNet structure, but can easily be ex-
tic relations. EWN data is distributed on CD-Rom in two tended for other ontologies. The user can select the lin-
formats: plain text and binary files. The binary data can beguistic relations considered when displaying the (senses of

viewed within custom tools. the) query word within the lexicon structure, usually a hi-
erarchy. After having selected them, the hierarchy will be
2.1. XML-based representations displayed. Screenshots of the functionality of the LexiRes

XML representations of the EurowordNet data along withtool will be discussed further below (see Figures 4 and 5).
tools to view and edit them (VisDic, DEBVisDic) were

produced in the BalkaNet project (Hade and Smi, 2004; 3. The Hamburg Metaphor Database and
Horak et al., 2006). The work on VisDic was motivated by EuroWordNet

several reasons; among others, distribution of the originalhe present contribution describes the integration of addi-
tool for viewing and editing EWN data (Polaris) had long tional lexical and semantic data into RDF/OWL EuroWord-
been discontinued, and a new platform was needed for thRet. The data originates from the Hamburg Metaphor Da-
work on BalkaNet. tabase (HMD), a relational database of French and Ger-
A different XML-based format for WordNet has been pro- man corpus attestations containing metaphoténtieker
posed by the Semantic Web community (van Assem et aland Eilts, 2004; bnneker-Rodman, revs). In HMD, each
2006). Their RDF/OWL representation can be queried angnetaphor is manually analyzed and annotated at several
processed by standard Semantic Web tools, thus facilitatingvels: Among other lexical features, HMD provides ref-
the integration of WordNet data into Semantic Web appli-erences to EuroWordNet synsets; in addition, conceptual
cations. information is indicated in terms of domain labels from the
For representing EuroWordNet data, a multilingual Berkeley Master Metaphor List (Lakoff et al., 1991). The
RDF/OWL model of WordNet has been implemented andmetaphor database is available for querying via a Web in-
extended with cross-lingual relations and other EWN relaterface.

tions not defined in WordNet (De Luca et al., 2007a). AfterHMD is inspired by the conceptual theory of metaphor
an analysis of some problems related to the main semantig akoff and Johnson, 1980). According to this framework,
limitations of WordNet, De Lucat al. (2007a) present the popular in Cognitive Linguistics, metaphors are not (pri-
conversion of EuroWordNet into RDF/OWL-EuroWordNet marily) creative, artful expressions. Rather, most of them
and explain the inclusion of OWL ontologies under theare commonly used in everyday language, their main fea-

RDF/OWL-EuroWordNet structure. ture being that they systematically reflect relations (“map-
] ] pings”) between concrete and abstract conceptual domains.
2.2. RDF/OWL EuroWordNet in the LexiRes tool As abstract domains are understood and talked about in

For convenient browsing and editing of RDF/OWL terms of more concrete ones, metaphors illustrate the way
(Euro)WordNet, the LexiRes tool has been designed (Dave think and interact with the world around us.

Luca and Nirnberger, 2006) and extended (De Luca et al.For example, a metaphorical usage of Fremm@mphateur
2007b). In its word-based interface, the user can search for‘triumphant winner’, is illustrated by the HMD example

a word (e.g. Englistbani in all its senses (19 senses in le chancelier qui est dotncomme le triomphateuthe
WordNet) and explore the synsets these senses belong tthancellor, who is proclaimed as the triumphant winner’.
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<owl:ObjectProperty rdf:about="&ewn20schema;extMetaphorOf" >
<rdfs:comment >This specifies that the first synset is a metaphorical extension
of the second synset. It should only hold between synsets of the same part of
speech. </rdfs:comment >

<rdfs:domain rdf:resource="Synset"/ >

<rdfs:range rdf:resource="Synset"/ >

<owl:iinverseOf rdf:resource="extendedByMetaphor"/ >
</owl:ObjectProperty >

Figure 1: The extMetaphorOf relation (RDF schema).

<rdf:Description rdf:about="&ewn20instances;synset-gagnant-noun-1" >
<ewn20schema:extMetaphorOf rdf:resource="&ewn20instances;synset-ma ftre-noun-2"/ >
</rdf:Description >

Figure 2: An instance of the extMetaphorOf relation.

There are two word senses wiomphateurin EuroWord-  metaphorical mappings between EWN synsets from the
Net: one of them belongs to a synset designating winnersIMD relational database into RDF. The 107 instances
of war combats and other physical fight@ihqueur:2 of the extMetaphorOf -relation thus represent cases
triomphateur:2 ma  itre:2 ); this is the synset where both the literal and the metaphorical synset were
containing the literal sense of the word. The sec-already containedn the original version of EuroWord-
ond, more abstract, synset designates the concept dfet. As with each relation in RDF/OWL EuroWordNet,
the most successful person in a non-physical compethe resulting information is stored in a separate RDF-file
tition or debate \ainqueur:1 triomphateur:1 (extMetaphorOf.rdf ) and can be distributed as such.
gagnant:1 ); this synset groups metaphorical word An example of an entry in thextMetaphorOf.rdf file
senses. The Hamburg Metaphor Database records thesegiven in Figure 2. The synset labelsgnset-gagnant-
synsets as “literal synset” and “metaphorical synset”. Innoun-lhas the ID6432816and contains the word senses
terms of the conceptual theory of metaphor, the example@ainqueur:1 , triomphateur:1 , andgagnant:1
illustrates the conceptual mapping between the domainghis information is contained in separate RDF files).
of FIGHT and (PoLITICAL) DEBATE, exemplified also by The synset labeledsynset-mtre-noun-2 contains the
many other linguistic expressions. word sensesvainqueur:2 , triomphateur:2 , and
Metaphors can be used consciously or unconsciously to exwndtre:2 . The illustrated relation indicates that the first
press individual or culturally influenced attitudes and emo-synset is a metaphorical extension of the second synset; in
tions. Therefore, the recognition of metaphorical senses ofther words, the first synset refers to a more abstract con-
a word is useful for Natural Language Processing. Poseept than the second synset.
sible ways to add metaphor information to WordNet haveEach metaphorical synset is illustrated by at least one
been discussed previously (e.g., (Alonge arithiheker, corpus-based usage example in the Hamburg Metaphor Da-
2004)). With an RDF/OWL representation of EuroWord- tabase. These usage examples have been converted into
Net at hand, some of the information collected in HMD canlanguage-specific glosses as a further add-on to RDF/OWL
now be converted into an add-on to the original EWN dataEuroWordNet. The example in Figure 3 shows the
in a relatively straightforward way (see next Section); otherFrench gloss for the synset labelsgnset-gagnant-noun-
pieces of information require more sophisticated processi,; it includes all four example sentences registered by the
ing and post-editing of the data, as discussed in Section 5metaphor database for this synset. This way, HMD data is
used to add French glosses to EuroWordNet synsets. This
4. Representing metaphor relations and is particularly useful because the original EWN data does
glosses in RDF/OWL EuroWordNet not contain any French glosses. The derived glosses can be

To provide an RDF/OWL representation of HMD data, distributed as a separate RDF file as well.
we started by defining a new relation between synsets, . .

the conceptual relatioextMetaphorOf  (“extension by 5. Integrating HMD data into RDF/OWL
metaphor of..."). This conceptual relation holds between EuroWordNet

a synset with a metaphorical meaning and a synset with @he integration of HMD data into RDF/OWL EuroWord-
literal meaning of at least one of the contained word sensed\let presents several challenges that we will address with
The relation as such is defined by an RDF schema (see Fighe help of the LexiRes tool. Due to low coverage in EWN,
ure 1). synsets containing either the literal and metaphorical sense
We then populated thextMetaphorOf -relation by de- of a metaphorically used lexical item are not always avail-
riving 107 instances from the HMD data for French. able. If such a lexical item occurs in corpus data from the
This was done by converting the data concerning attesteHamburg Metaphor Database, the respective fields in the
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<rdf:Description rdf:about="&ewn20instances;synset-gagnant-noun-1" >
<ewn20schema:gloss >"le chancelier Kohl qui est donn e comme le grand vainqueur";
"le chancelier qui est donn e comme le triomphateur”; "le parti de Helmut Kohl qui

doit sortir demain comme le seul et le grand triomphateur"; "pas de surprise pour le
vainqueur, le parti de Monsieur Helmut Kohl" </ewn20schema:gloss >
</rdf:Description >

Figure 3: Example sentences as glosses of synsets with metaphorical meaning.

database table are left empty. merge it to another proto-synset. In most cases, all proto-
As a result, there are 459 HMD entries for French lexicalsynsets containing a sense of the same lexical item will be
items lacking an EWN synset with metaphorical meaningmerged into one synset. It is only necessary to maintain
but providing a EWN synset with literal meaning; these more than one synset if there are different metaphorical ex-
cover 136 distinct literal synsets and 128 distinct lexemestensions of the same literal expression. Once all attestations
In addition, 34 entries could not be linked to an EWN have been merged into as many synsets as necessatry, clean
synset with literal meaning, but have been annotated witlword senses will have been achieved.
a metaphorical synset. This is the case with 16 distinciThe merging procedure should then be extended to create
metaphorical synsets and 16 distinct lexemes. Finally, 28@ew synsets containing several synonyms. If one of the
HMD entries document metaphorical usages of a Frenclparticipants in arextMetaphorOf -relation is an exist-
lexical item lacking literal and metaphorical EWN synseting literal (or metaphorical) EWN synset, we should in fact
information altogether. inspect all new synsets related to it, each containing one
) word sense of different words, and see whether they are
5.1. Conversion of HMD data synonyms. If so, they can be merged. This way, the final-
We are planning to create “proto-synsets” (preliminaryized new metaphorical (or literal) synsets will be created.
synsets) for each of the HMD entries lacking full synset
information. We started converting those entries where on8-2.  Visualization of HMD data with LexiRes
of the synsets is present in EWN and the other one misdt is possible to load thextMetaphorOf.rdf file and
ing. For each of the attestations in HMD documenting athe gloss file into LexiRes as an add-on to EuroWordNet.
word sense not covered by EWN, we create a new synséh LexiRes, the data can be queried and displayed graph-
containing one (preliminary) word sense; these are protoically within the context of the EWN synset hierarchy.
synsets. We will illustrate this at the example of the FrenchFigure 5 shows the LexiRes-RDF interface to RDF/OWL
verb ébranler, ‘shake’. One word sense of this word is al- EuroWordNet. The language has been set to French, and
ready included in the EWN synsgébranler:1 secouer:;s  the word triomphateur has been submitted as a search
This is the literal one, placed under the syndmtuger:3 string. Two synsets containing sensesrimimphateurhave
‘move’ in the EWN hypernym hierarchy. The metaphorical been returned and displayed as boxes in the main field of
sense, as illustrated in the following Example (2), refers tathe interface. The synset with the literal meaning is shown
an event of damaging or harming something abstract, sucat the left side, and the metaphorical one to the right. As
as values. This sense is not included in any EWN synset. illustrated by the screenshot, the user can select a synset (in
this case, sense 1 tiomphateuj and access more func-
tions by opening the context menu. For example, the RDF
source code pertaining to the synset can be shown. The tool
credibilite de PEtat. ‘But, to this end, it is nec- currently displays relations between the retrieved synsets

essary — no matter the cost — to find a solution thaﬁand other synsets, as defined in EWN.
will stop the hemorrhage of citizens depleting the n Figure 5, hypernyms and hyponyms were retrieved. The

country of its driving forcesshaking the credibil- new gxtMgtaphorOf -reIat_ion, aIthough loaded and.ac-
ity of the State. cgssuble via the.RDF code, is not yet dlsplaye_d graphically.

: Given that it exists between synsets containing two word
When there is more than one attestation of a metaphoricaienses of the same word, we would like to represent it by
sense in the metaphor database, several proto-synsets p@dhorizontal arrow. This would symbolize the mapping be-
sibly containing the same (metaphorical) word sense aréveen two “parallel” or “analogous” domains, rather than a
created. We can display all proto-synsets in LexiRes, inhierarchical notion as in hypernymy. The French glosses of
spect their glosses, and decide whether the examples docietaphorical synsets have been loaded and integrated into
ment the same sense. If so, the proto-synsets can be mergé@ EWN data. Note the gloss of the metaphorical synset in

(2) Mais, pour cela, il faut cbte que cate trouver
une solution pour stopper l&morragie de citoyens
qui vide le pays de ses forces vivéhranle la

within the LexiRes tool. Figure 5, corresponding to the RDF source in Figure 3.
Figure 4 illustrates such an example for the wabdanler. . )
The literal sense, included in an existing EWN synset, is 6. Discussion

displayed in the middle. Two proto-synsets with glossesThe extMetaphorOf -relation should be regarded as a
are shown to the left and to the right. By accessing the coneonceptual relationthat is not always reflected by poly-
text menu of one of the metaphorical proto-synsets, we casemy ofall the members of a synset. This means that it
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£ | exiRes RDF

File Options Info

Language Word Options Collection
|french ‘ hd ‘ |éhran|er || Search ‘ | Log In Settings | ‘euruwurdnet | hd |
Calculate Selected Relations
bouger
Far-of-Speech: werb Hypermyms
Word Sense: 3
COffset: -
Synonyms: -
Gloss: - Holomyms
Merommms
Synomyms
Antonyms
&branler ahranler &branler O Other Relations |v
Part-ofSpeech: verb Part-of-Speech: wverb Part-of-Speech: verb Additional Relation

Word Sense: 3
Oiffset: 2000000

Synonyms: -

Word Sense: 1
Offset: 1063515
Synonyms: secouer

Word Sense: 2
Offset: 2000001
Synonyms: -

Calculate Selected Translations

Glass: "[...] le présid... Gloss: - Gloss: "Mais, pour e... Translations ‘
/ german french
Merge Word Sense To... » english italian
Create New Word Sense A
spanish
Delete Word Sense
Import Ontology Details
Show Properties <rdf:Description rdfzabout="&ewn
. _ <ewn20schema:contains\WordS
Hide Properties o
</rdf:Description>
Show RDF Resource
A ] [»
Status
Done.

Figure 4: Existing EWN synset (center) and new proto-synsets with metaphorical meaning.

is not necessarily the case thalt synonyms grouped in 7. Conclusions
a literal synset have a (conventionally used) metaphorical

extension. To represent this explicitly in the lexicon, lexi-

cal relations between literal and metaphorical word sensel! this paper we presented a first integration of metaphor in-
(instead of entire synsets), for example a relation caled formation into the RDF/OWL representation of EuroWord-

rivedFromLiteral should be defined and added. Net. We discussed the conversion of data from the Ham-
burg Metaphor Database into the RDF/OWL representation
Hf EurowordNet. We also explained some problems on the

We can illustrate this discussion at the example of th _
basis of examples.

synsets containing word sensestoimphateut as intro-

duced in Section 3., above. Lexical relations should ex-The metaphor information was added to the available
ist bgtween each of the senseS\xmjnqueur— ‘winner’ RDF/OWL structure of EuroWordNet by using LexiRes, a

andtriomphateur because metaphorical usages of both ofyisalization tool developed and adapted for handling on-
them are attested in HMD. However, no lexical relationss|ogy structures. The tool supports users in navigating the
including gagnantwinner’ (a member of the “metaphori- hierarchy of an ontology or a lexicon and helps them re-

cal” synset) omaitre - ‘master’ (a member of the “literal”  girycture the resources by merging concepts (synsets), ei-
synset) can be postulated, based on the data. ther manually or automatically.

The Hamburg Metaphor Database contains further inforA new relation describing metaphors (extMetaphorOf) and
mation not yet converted into the RDF/OWL format. In some of the French data from the Hamburg Metaphor Da-
particular, the database lists the conceptual domains (sudBbase, including illustrative usage examples, have already
asFIGHT andDEBATE) covering the mapping underlying a been successfully integrated into RDF/OWL EuroWordNet.
metaphorical expression. Future research will have to deghdditional data is ready for merging within the LexiRes

with the question how this can be represented in RDF/OWLtool. Future work will deal with the conversion of further
EuroWordNet. data types from the metaphor database.
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Figure 5: EWN synsets with literal (left) and metaphorical (right) meaning.
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