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handle and define the semantics of data. As a qoesee, we
Abstract— Enhancing the development of multilingual lexicons have assisted to the first attempts of integratdriexical
is of foremost importance for intercultural collaboration to take  resource in the Semantic Web infrastructure andtecdn
place, as multilingual lexicons are the cornerstoneof several organization model.Nevertheless, large-scale multilingual

multilingual applications. However, the development and lexical resources are not as widelv available arel \@r
maintenance of large-scale, robust multilingual ditonaries is a y y

tantalizing task. Moreover, Semantic Web's growinginterest COStly to construct.

towards the availability of high-quality lexical resources and their The previous trend in lexical resource was oriented
multilingual interoperability, is focusing more and more attention ~ maximization of effort by building large-scale, geal-
on this topic. In this paper we present a tool, basl on a web pyrpose lexicons. However, these lexical resouares not
service archltecture, enabl!ng' semi-automatic genation of always satisfactory despite the tremendous amofintook
bilingual lexicons through linking of distributed monolingual . .
lexical resources. In addition to lexicon developnm, the need_ed_ t‘? build them and .the rlchngss and ‘?'egfee of
architecture also allows enrichment of monolingual source ~ SOPphistication of the information contained thereaften
lexicons through exploitation of the semantic infomation encoded lexical resources suffer an unbalanced coveragetheir

in corresponding entries. In the paper we describeur case study domain or are too much or too little detailed. Muorer,
applied to the Italian and Chinese wordnets, and waellustrate  market calls for new types, rapidly built and edajfored

how the architecture can be extended to access dibuted exploiting the richness of existing lexicons.

multilingual WordNets over the Internet, paving the way to -

exploitgtion in a cross-lingual frameworkp of ?he walthy of T_O meet these needs, lexical resour(?es need to dake m

information built over the last decade. available, to be constantly accessed by differgreg of users,
who may want to select different portions of themea

Index Terms—Lexical resource, wordnet, multilingual resource, or may need to combine information confing
interoperability, semantic web different resources.

This scenario no longer leaves space to statisedloand
locally managed repositories of lexical informatiamstead, it
calls for an environment where lexical resourcestoa shared

NACHING the development of multilingual lexiconsa$  are reusable, and are openly customizable.

foremost importance for intercultural collaborationtake At the same time, as the history of the web tegdhesuld
place, as multilingual lexicons are the cornerstoheeveral be a mistake to create a central repository congiall the
multilingual applications (such as cross-languaged@d IR, shared lexical resources because of the diffi@iliiemanage
Machine Translation, terminology management, Malgihal it. Distribution of resources thus becomes a cémtbacept:
computing, etc.). In addition, recently the avaiigp of the solution proposed by the lexical resource conityhus
lexical resources and their multilanguage suppastieceived consists in moving towards distributed languasgrvices
growing attention by the Semantic Web communityaag&h based on open content interoperability standardd, raade
and powerful mean that offers new possibilities better accessible to users via web-services technologies.

There is another, deeper argument in favor of itisted
lexical resources: language resources, lexiconsided, are
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inherently distributed because of the diversitylariguages
distributed over the world, that makes it impossih have
one single centralized repository of resourcesthis way,
each language resource is developed and maintaméd
natural environment.

Having lexical resources available as web servigesld
allow to create new resources on the basis ofiegisines, to
exchange and integrate information across repds#oand to
compose new services on demand: an approach towseds
development of an infrastructure built on top of thternet in
the form of distributed language services is presem [1].

This new type of language resources can still loeedt
locally, but its maintenance and exploitation camatmatter of
agents being choreographed to act over them.

Admittedly, this is a long-term scenario requiririge
contribution of many different actors and initias/ (among
which we only mention standardization, distributi@nd
international cooperation). The first prerequisifier this
scenario to take place is to ensure true interdyiléyaamong
lexical resources, a goal that is long being add@do by the
standardization community and that is now mature.

Although the paradigm of distributed and interopéza
lexical resources has largely been discussed amdted, very
little has been made in comparison for the devetgrof new
methods and techniques for its practical realizatiSome
initial steps are made to design frameworks engbiitier-
lexica access, search, integration and operabfityexample
is the Lexus tool ([2]), based on the Lexical Marku
Framework ([3]), that goes in the direction of mging the
exchange of data among large-scale lexical ressurée
similar tool, but more tailored to the collaboratigreation of
lexicons for endangered language, is SHAWEL ([4])
However, the general impression is that little basn made
towards the development of new methods and techsidor
attaining a concrete interoperability among lexieglources.

In this paper we present a tool, based on a welicser
architecture, fostering the integration and interapility of
computational lexicons, focusing on the particutase of
mutual linking and cross-lingual enrichment of dimited
monolingual lexical resources. As a case-study, heee
chosen to work with two lexicons belonging to thendNet
family, the ItalWordNet [5] and Sinica BOW [6]. The
development of this application is intended asseedudy and
a test-bed for trying out needs and requiremensegdy the
challenge of semi-automatic integration and enrmhimof
practical, large-scale multilingual lexicons foreus computer
applications.

The paper is organized as follows: section 2 deesrithe
recent process of integration of wordnet in the &#im Web,
especially through the analysis of wordnet's WoNdle Web
Consortium (W3C) standard RDF/OWL
section 3 describes the general architectural desigour
project; section 4 describes the tool taking cafecross-
lingual integration of lexical resources, while ase-study
involving an lItalian and Chinese lexicons is présédnin

representation;

section 5. Section 6 briefly explains how this taan be
integrated in a more general framework for the ssmdmatic
management of lexical resources.

II. WORDNET STANDARD RDF/OWL REPRESENTATION!
A DATA MODEL FOR THE SEMANTIC WEB REVIEW STAGE

During the last years, the lexical reference WoitdNas
received a growing attention by the Semantic Wedeaech
community. After the born of a ‘WordNet Task Foroé'the
W3C’s ‘Semantic Web Best Practices Working Group’
[SWBPWG] [7], WordNet has been translated in thelely
adopted standard semantic languages RDF and OWIlag]
then has been published a Working Draft as a raektion
and a synthesis of existing non-standard conversion

RDF(S) and OWL, designed to describe collections of
resources on the Web, are convenient data modeéptesent
highly interconnected information and their senantiations,
and therefore useful to support WordNet graph dadalel.
Moreover RDF/OWL representation of WordNet is easy
extensible, allows for interoperability and makes n
assumptions about a particular application domain.

The conversion is based on a hierarchy of classgs a
properties organized on the basis of the PrincetiviordNet
Prolog distribution’s conceptual structure. Theerefce’s
conceptual model has been changed only in the septation
format, without affecting the original architecture

WordNet model is composed by three main classassedy

WordSense and Word. The first two are divided ifdar
Synset
AdjectiveSynset
AdjectiveSatelliteSynset
AdverbSynset
NounSynset
VerbSynset

WordSense
AdjectiveWordSense
AdjectiveSatelliteWordSense
AdverbWordSense
NounWordSense
VerbWordSense
Word
Collocation

Fig. 1. The class hierarchy of the WordNet RDF/O¥¢hema

fundamental lexical types subsets: noun, verb,cagg and
adverb. The only subset of Word is Collocation, duse
represent words that have hyphens or underscore¢keim
(Figure 1).

The properties:

1. represent lexical relations between the main
classes, connecting couples of Synsets or
WordSenses;

2. describe attributes of classes;

3. connect each Synset with WordSense/s
(wn:synsetContainWordSense and each



i whn:synsetContainswordSense the databases refer to.
w - The middle layer hosts several applications that

wnwordsense S exploit the wordnets grid. The so-called

MultiwordNet Service (MWS, Section 3) was built
/ rarpe as a proof of concept of the possibility to mutyall
_ _ @ enrich wordnets in a distributed environment;
Relations to other Relations to other . . .
wordsense, . synset. e, hypernym, othe_r, more g_dvanced NLP applications (in
particular multilingual) can be developed by
Fig. 2. Diagram of the schema of Wordnet RDF/OWL (pref exploiting the availability of the WordNet grid.
‘wn’ and ‘rdf stand for respectively the namespaa# WordNet - A higher layer, called “cooperative layer’ or
and RDF(S) ). LeXFlow is intended as an overall environment
WordSense with the Word it represents (Word. where all the modules realized in the lower layers
Each Word is connected to its lexical form throutle are integrated in a comprehensive workflow of
propertywn:lexicalFromand each Synset is characterized by a human and software agents.

specific type (df:type) (Figure 2).

This representation of WordNet, composed of a singl In Section V we illustrate how the general LeXFlow
RDF/OWL schema, provides OWL semantics while biling €nvironment could accommodate the tool describedaas
interpretable by pure RDFS tools. Moreover, it de§ a
robust, human-readable URI assignment system, alnen
querying model based on the Common Bounded Deguript
of resources and a reduced version of WordNet datb
(called WordNet Basic), so as to keep the footmmall when ... ... ... g e
the complete set of relations is not needed. Middle Layer:

The adaption of WordNet Web Services to support the Applcation Level
RDF/OWL representation can represent another irapbstep
towards a stronger integration and an effective ofs¢his
important lexical resource into Semantic Web. Thkirsd of
resources could have a fundamental place in mamatc

Upper Layer:
Cooperation Level

®)

Multilingual
Wordnet
service

Lower Layer:
Lexicon Level

Web base processes like ontology management, siemant ws ws
interpretation of Web Services [9] and so on. Meszpthe
future addition of interlingual information handiin oIt A S —

possibilities to RDF/OWL data model can support the
achievement of real multiligual semantic interopdity in the Fig. 3. A three-layered architecture for integrgtitexical
Web. This topic has been explicitly left unsolved W3C resource:

WordNet Task Force. module of a general architecture geared towardscdax

management.

Ill. AN ARCHITECTURE FORINTEGRATING
LEXICAL RESOURCES

Designing a general architecture able to turn ietdity the
vision of shared and distributed lexical reposéseris a very
challenging task. We designed a distributed archite to
enable a rapid prototyping of cooperative applaai for
integrating lexical resources. This architecturarigculated in

three layers (Figure 3): . lexicons having a WordNet-like structure. Put ityweimply,

' The 'OW‘_” layer consists of a sortméta—wordngt the idea behind this module is that a monolinguaidmet can
€. a.gnd of local Wo-rdnets realized as a wrtuabe enriched by accessing the semantic informatmoded in
repository - of _generic X_ML or RD_F/OWL corresponding entries of other monolingual wordnets
databqses residing at d|ffe.rent Iochons and Since each entry in the monolingual lexicons ikduhto the
accgssmle through web services. Basic SOﬂwarlﬁterlingual Index (ILI, cf. Section 3.1), a synsd#ta WN(A)
services are alsp necessary, such as an UD indirectly linked to another synset in anothel{). On the
server for the reglstrat_lon of the local wordnetid a basis of this correspondence, a synset(A) can kiehed by
web  services ded!cated to , the COhereqr‘nporting the relations that the corresponding ey(® holds
management of the different versions of WordNe\Fvith other synsets(B), and vice-versa. Moreoverge th

IV. MULTILINGUAL WORDNET SERVICE

In this section we present a tool that addressesstue of
lexicon augmentation or enrichment focusing on mutu
enrichment of two wordnets.

This module, named "Multilingual WordNet Services i
responsible for theautomatic cross-lingual fertilizatiorof



enrichment of WN(A) will not only import the relatis found
in WN(B), but it will also propose target synsets the
language(A) on the basis of those found in lang(ige

The various WN lexicons reside over distributed/ses and
can be queried through web service interfaces. derall
architecture for multilingual wordnet service ispaged in
Figure 4.

Fig. 4. Multilingual Wordnet Service Architecture.

Put in the framework of the general LeXFlow arcttiee,
the Multilingual wordnet Service can be seen asdditional
external software agent that can be added to thmeantation
workflow or included in other types of lexical flew

A. Linking Lexicons through the ILI

The entire mechanism of the Multilingual WN Servise
based on the exploitation of Interlingual IndexQ[jl an
unstructured version of WordNet used in EuroWord({tet])
to link wordnets of different languages; each syrieethe
language-specific wordnet is linked to at least omeord of
the ILI by means of a set of equivalence relati¢msiong

different wordnets.

In the Multilingual WN Service, only equivalencdatons of
type EQ_SYNONYM and EQ_NEAR_SYNONYM have been
taken into account, being them the ones used tesept a
translation of concepts and also because theyharmost
exploited (for example, in IWN, they cover abowt 80% of
the encoded equivalence relations). The EQ_SYNONYM
relation is used to realize the one-to-one mappgtween the
language-specific synset and the ILI, while mudipl
EQ_NEAR_SYNONYM relations (because of their nature)
might be encoded to link a single language-spesifitset to
more than one ILI record. In Figure 6 we represiiie
possible relevant combinations of equivalence imiatthat
can realize the mapping between synsets belongitwa
languages. In all the four cases, a synset "atiked via the

ILI record to a synset "b" but a specific procedbas been
foreseen in order to calculate different "plaugipiscores" to
each situation. The procedure relies on differatés assigned
to the two equivalence relations (rate "1" to
EQ_NEAR_SYNONYM relation and rate "0" to the
EQ_SYNONYM). In this way we can distinguish the fou
cases by assigning respectively a weight of "0", "1" and
"2".

Fig. 6. Possible combinations of relations betwkericons A, B,
and the ILI.

The ILI is a quite powerful yet simple method tamki
concepts across the many lexicons belonging toAbedNet-
family. Unfortunately, no version of the ILI can be calesed

which the most important is the EQ_SYNONYM, thata standard and often the various lexicons expldferent

expresses a total, perfect equivalence betweesymgets).

In the schema of a WN lexical entry, under the feghset”
we find both internal relations ("synset relationsihd ILI
Relations, which link to ILI synsets.

Figure 5 shows the role played by the ILI as setiobt
nodes allowing the linkage between concepts behongo

Fig. 5. Interlingual Linking of Language-specifigr&ets.

version of WordNet as ILI. This is a problem trahandled at
web-service level, by incorporating the conversi@bles
provided by ([12]). In this way, the use of diffateversions of
WN does not have to be taken into considerationhleyuser
who ac-cesses the system but it is something shegsolved
by the system itself .

B. Description of the Procedure

On the basis of ILI linking, a synset can be ergtthy
importing the relations contained in the correspogdynsets
belonging to another wordnet.

In the procedure adopted, the enrichment is peddron a
synset-by-synset basis. In other words, a certgitset is
selected from a wordnet resource, say WN(A). Thessr
lingual module identifies the corresponding ILI sgh on the
basis of the information encoded in the synsehdh sends a
query to the WN(B) web service providing the IDIbif synset
together with the ILI version of the starting WNh& WN(B)



web service returns the synset(s) correspondirigedVN(A)
synset, together with reliability scores. If WN(B)based on a
different ILI version, it can carry out the mappibgtween ILI
versions (for instance by querying the ILI mappingb
service). The cross-lingual module then analyzes fynset
relations encoded in the WN(B) synset and for eafcthem
creates a new synset relation for the WN(A) synset.

If the queried wordnets do not use the same saidet
relations, the module must take care of the mappetgveen
different relation sets. In our case-study no magppwas
needed, since the two sets were completely equitvale

Each new relation is obtained by substituting thegdt
WN(B) synset with the corresponding synset WN(Ajick
again is found by querying back the WN(A) web sezviall
these steps through the ILI). The procedure is &isndefined
by the following formula:

Leta ; A
LetBa j={bi |b i Band(b i ILIa ;)}
" bi Bag
LetR i={birkbp |b ibp Band(r « Ra Re)}
"birkbp Ri
LetAb p={fai |a i Aand(a i ILIb )}
“ay Abp
a;rka: is a candidate relation
Legenda:
A,B lexicons
aj,b synsets
ajrpai synsetrelation r pbetweena ; anda i

bilLla j b; is connected by ILI with a j
Ra, Rs relation space of lexicons B
Ra Rs the common relation space of B and A

Fig. 7. A procedure for finding new relatiol

V. A CASESTUDY: CROSSFERTILIZATION BETWEEN I TALIAN
AND CHINESEWORDNETS

ltalWordNet ([5]) and the Academia Sinica Bilingual
Ontological Wordnet (Sinica BOW, [6]).

The BOW integrates three resources: WordNet, Hmglis
Chinese Translation Equivalents Database (ECTEDY a
SUMO (Suggested Upper Merged Ontology). With the
integration of these three key resources, Sinics\VB&0nctions
both as an English-Chinese bi-lingual wordnet arailingual
lexical access to SUMO. Sinica Bow currently has tw
bilingual versions, corresponding to WordNet 1.6d al.7.
Based on these bootstrapped versions, a Chineselnaftor
(CWN, [13]) is under construction with handcraftednses
and lexical semantic relations. For the currentegixpent, we
have used the version linking to WordNet 1.6.

ItalWordNet was realized as an extension of thdéiaha
component of EuroWordNet. It comprises a general
component consisting of about 50,000 synsets and
terminological wordnets linked to the generic watrby
means of a specific set of relations. Each synskt o
ItalWordNet is linked to the Interlingual-Index ()L

The two lexicons refer to different versions of thé (1.5
for IWN and 1.6 for BOW), thus making it necessaoy
provide a mapping between the two versions. Onather
hand, no mapping is necessary for the set of syesations
used, since both of them adopt the same set.

For the purposes of evaluating the cross-linguadutey we
have developed two web-services for managing aesutishe
two resources.

The following Figure shows a very simple exampleereh
our procedure discovers and proposes a new meronymy
relation for the lItalian synset {passaggio,stradd,vThis
synset is equivalent to the ILI "road,route" that ILI-
connected with BOW synseba'~ba ,~" (dao_lu, dao, Iu)
(Figure 8, A) . The Chinese synset has a meronytfation
with the synset 9%b-&~&r (wan) (B). This last synset is
equivalent to the ILI "bend, crook, turn" that Id-tonnected
with Italian WordNet synset "curvatura, svolta, \alr (C).
Therefore the procedure will propose a new candidat
meronymy relation between the two Italian WordNgtsets

Fig. 8. Example of a new proposed meronymy relation

We explore this idea with a case-study involving th Italian.



(D).
Similarly, Figure 9 shows the flow of informatioretiveen
the two WordNets.

Fig. 9. Inferred relations for Italian and Chinese.

A. Considerations and Lessons Learned

Given the diversity of the languages for which weats
exist, we note that it is difficult to implement aperational
standard across all typologically different langesmgwWork on
enriching and merging multilingual resources preages that
the resources involved are all encoded with theesstandard.
However, even with the best efforts of the NLP camity,
there are only a small number of language resowrnesded
in any given standard. In the current work, we pppese a
de-facto standard, i.e.
architecture, the WordNet one. Since the WordNanhé&work
is both conventionalized and widely followed, oystem is
able to rely on it without resorting to a more dahsial and
comprehensive standard. In the case, for instarafe,
integration of lexicons with different underlyingnduistic
models, the availability of the MILE ([14]) was a@ssential

LeXFlow was born as an adaptation to computational
lexicons of XFlow, a cooperative web applicatiorr fhe
management of document workflows (DW, [16]) and ban
considered as both an architecture for proving new
cooperation methods among lexicon experts and &rgkn
versatile framework enabling automatic lexical rese
integration. The novelty of LeXFlow is that it ehed the
cooperation of agents, either human or softwaretagand
allows different agents to interact, even residinger
distributed places. Since it allows the independand
coordinated sharing of actions over portions ofidens,
LeXFlow naturally lends itself as a tool for the magement of
distributed lexical resources.

In the LeXFlow framework the workflow of lexical &ies is
described by a new XML application called XFlowML
(XFlow Markup Language), largely based on XSLT
Processing Model. XFlowML describes a workflow gsian
agent-based approach. Each human or software agent
participate to the workflow with one or more roldgfined as
XPath expressions, based on a hierarchical rolet.clAa
XFlowML document contains as many templates astlage
agent roles participating in the workflow. The stilen of the
templates will establish the order with which ttgeiats will
receive the lexical entry. The document workflongiee
constitutes the runtime execution support for tleeudnent
processing by implementing the XFlowML construdts. this
end, at first we have defined the logical schema déxical
entry and the contextual domain of the documentkfimm
including all human and software agents cooperatimigh

a shared and conventi@tlizdifferent roles, to the compilation of lexical gaes.

Finally we have formalized the procedural rules thedaccess
control rules (XFlowML) of lexical entry compilatio

VII.

Our work can be proposed as a prototype of a web
application that would support the Global WordNetidG

CONCLUSION

prerequisite of our work. Nevertheless, even frohe t jnitiative (www.globalwordnet.org/gwa/gwa_grid.htm)

perspective of the same model, a certain degree
standardization is required, at least at the folmal.

OfAny multilingual process, such as cross-linguabinfation
retrieval, must involve both resources and tools ispecific

From a more general point of view, and even from thanguage and language pairs. For instance, a ingital

perspective of a limited experiment such as the deseribed
in this paper, we must note that the realizationth&f new
vision of distributed and interoperable languageoueces is
strictly intertwined with at least two prerequisitéOn the one
side, the language resources need to be availabtetie web;
on the other, the language resource community heille to
reconsider current distribution policies, and teestigate the
possibility of developing an "Open Source" condept_Rs.

VI.

This MWNS can run as an individual system, butas o
be seen more as a software module to be integnatedhe
general LeXFlow architecture ([15]), developed witie aim
to make the vision of an infrastructure for accasd sharing
of linguistic resources more tangible.

LEXFLOW

query given in ltalian but intended for querying gish,
Chinese, French, German, and Russian texts, casefeto
five different nodes on the Grid for query expansias well as
performing the query itself. In this way, languageecific
qguery techniques can be applied in parallel to exchibest
results that can be integrated in the future. Adtilmgualism
clearly becomes one of the major challenges offtha&e of
web-based knowledge engineering, WordNet emergemas
leading candidate for a shared platform for représg a
lexical knowledge model for different languagestaf world.
This is true even if it has to be recognized thet wordnet
model is lacking in some important semantic infaiora(like,
for instance, a way to represent the semantic pabe).
However, such knowledge and resources are distdbuin
order to create a shared multi-lingual knowledgesebéor
cross-lingual processing based on these distribrgsdurces,



an initiative to create a grid-like structure haeib recently [14] Calzolari, N., Bertagna F., Lenci, A., Monachini, kéds.): Standards

proposed and promoted by the Global WordNet Assiocia
but until now has remained a wishful thinking. T$ecess of
this initiative will depend on whether there wile kools to
access and manipulate the rich internal semamictste of
distributed multi-lingual WordNets. We believe tlatr work
on LeXFlow offers such a tool to provide interogeeaweb-
services to access distributed multilingual WordNeh the
grid. This allows us to exploit in a cross-lingfia@mework the
wealth of monolingual lexical information built ithe last
decade.

In conclusion, in this effort to
interoperability using wordnet, we must also coasidow the
growing adoption of wordnet in the Semantic Web oamity
and its integration with Semantic Web technologied data
models, previously described (see section 2), caitdhct
more and more interest on the process of standdiatizand
wide multilingual availability and interoperabilitgf this high-
quality lexical resource.

REFERENCES

Ishida, T.: Language Grid: An Infrastructure for tercultural
Collaboration. In IEEE/IPSJ Symposium on Applicaioand the
Internet (SAINT-06), keynote address (2006) 96:100
Kemps-Snijders, M.. Nederhof, M., Wittenburg, PEXUS, a web-
based tool for manipulating lexical resources. IrocBedings of
LREC2006. Genoa, Italy (2006) 1862-1865

Francopoulo, G., George, M., Calzolari, N., Monachi., Bel, N., Pet,
M., Soria, C.: Lexical Markup Framework (LMF). Irrdeeedings of
LREC2006. Genoa, Italy (2006) 233-236

Gulrajani, G., Harrison, D.: SHAWEL: Sharable amderactive Web-
Lexicons. In Proceedings of the LREC2002 WorkshapTeols and
Resources in Field Linguistics. Las Palmas, Carlalgnds, Spain
(2002) 1-4

Roventini, A., Alonge, A., Bertagna, F., CalzolaN,, Girardi, C.,
Magnini, B., Marinelli, R., Zampolli, A.:. ltalWondet: Building a
Large Semantic Database for the Automatic Treatnoéntalian. In
Antonio Zampolli, Nicoletta Calzolari, and Laura g8bni, editors,
Computational Linguistics in Pisa, IEPI, Pisa-Ro@®@03) 745-791
Huang, C., Chang, R., Lee, S.: Sinica BOW (Biling@mtological
Wordnet): Integration of Bilingual WordNet and SUMID Proceedings
of LREC2004. Lisbon, Portugal (2004) 1553-1556

World Wide Web Consortium ‘Semantic Web Best PragiWorking
Group’ — Web Site http://www.w3.0rg/2001/sw/Besifliees/

World Wide Web Consortium — RDF/OWL Representatibiwordnet
- W3C Working Draft 19 June 2006 - http://www.w3y6FR/wordnet-
rdf

Luke Simon, Ajay Bansal, Ajay Mallya, and Gopal.offes D. Hite - A
Universal Service-Semantics Description Language Gupta,
Department of Computer Science, University of TeataBallas (2005).
Peters, W., Vossen, P., Diez-Orzas, P., Adriaens C@ss-linguistic
Alignment of Wordnets with an Inter-Lingual-Indexn Ide, N.,
Greenstein, D., Vossen, P. (eds.): Special IssueEoroWordNet.
Computers and the Humanities 32(2-3) (1998) : 221-2

Vossen, P.: Introduction to EuroWordNet. In Ide, Breenstein, D.,
Vossen, P. (eds.): Special Issue on EuroWordNetpders and the
Humanities 32(2-3) (1998) 73-89

Daudé, J., Padr6, L., Rigau, G.: A Complete WN1ad5 WN1.6
Mapping. In Proceedings of NAACL Workshop "WordNatd Other
Lexical Resources: Applications, Extensions and t@uiations".
Association for Computational Linguistics, PittspuPA, USA (2001)
83-88

Huang, C., Chen, C., Weng, C., Lee, H., Chen, YierC K.: The Sinica
Sense Management System: Design and Implement&@nputational
Linguistics and Chinese Language Processing 12@D5) 417-430

(1]

(2]

(3]

(4]

(5]

(6]

[7]
(8]

9]

[10]

[11]

[12]

[13]

reach multilingual

[15]

[16]

and Best Practice for Multilingual Computationakloens. MILE (the
Multilingual ISLE Lexical Entry). ISLE CLWG Delivable D2.2 & 3.2.
Pisa. (2003)

Ruimy, N., Monachini, M., Gola, E., Calzolari, NDgl Fiorentino, C.,
Ulivieri, M., Rossi, S.: A Computational Semantiexicon of Italian:
SIMPLE. In Zampolli, A., Calzolari, N., Cignoni, L.(eds.):
Computational Linguistics in Pisa. IEPI, Pisa-Rof®@03) 821-864
Marchetti, A., Tesconi, M., Minutoli, S.: XFlow: ArKML-Based
Document-Centric Workflow. In Proceedings of WISE'WNew York,
NY, USA (2005) 290-303



