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Absuacl

‘Ihe project aims at developing a multilingual database with basic semantic rclations between
waords for several Evropenn languages (Dutch, Ialian and Spanish). The wordnets will be linked o
e Americun wordnet for English and a shared top-omology will be derived, while lanpuage
specific properties arc maintained in the individual wordnets. The database can be nsed for
multilingual information retricval which will be desnonsigied by Novell Linguisiic Devclopment.
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1 Objectives

Currently, information is massively stored in electronic form and can be accessed from anywhere
in the world via clcctronic networks. Although access 1o s infurmation is constandy being
improved by new interfaces and facilitics, information retricval irom large clectronic resourcees 1s
still mainly determined by key word maiching or fixed indexing and menu systems. Likewisc, a
user cannot simply usc his own words to find information but has to make use of the wordings
and rationale of the classification system. As the detail and amount of information ncreases a
non-expert user will have morc and more difficulty to usc the right terminology 10 gain access (o
it. The siwation in Burope is even worsc sincc its diversity of languagcs and cullures constituies
an extra barrier, while the available linguistic tools to support textuai scarch are mostly restrictcd
w English. As a result of this, the information society is becoming restricted ta a small group of
people that speak English and have good knowledge of the access sysicm and the stored data.

To provide non-expert searchers {lexible access (o the information society it is therefore crucial 10
develop tools that can expand his general and common words in a specific language 10 any
possible variant or term in any other language. The user should be able 1o get around the choice
of words in 2 document or the choice of key words by maiching meanings rather than words.
Such wols depend on the availability of gencric resources with hasic scmantic relations hetween
words, like the Princcton WordNet (Miller ct al 199)). The American WordNet database consists
of semantic relations between English word meanings (so-called synsets) which can be accessed
a6 a kind of thesaurus in which words with related meanings are grouped together. For example, a
noun like “car” is linked to, among others, afl words that have 2 hyponymy of isa relation or a
meronymy ot hasa relation with it. and a verb like “drive” to, among others, all words that have a
hyponymy of an entailmens welation with ith:

object
go isa
vehicle
isa traffic isa seat
hasa has
drive o SLEET turn . car wheel
entails entnlig tailback
engine
isa
race tdxi
squad car XI  stockcar

With such a database the query-terms of a user can be expanded to any set of closely rclated
werms in a language, leading to better reiricval of information in terms of recatl, For cxample &
query with the tefms “drive” and, “car” will be expanded to combinations such as “go + car’,
“race + vehicle”, Usteer + car’, turn + wheel”, “race + cnpine’.

Unfortunaiely, such resources are not available for other languages than English, let alone a
resource in which multiple worduets are combined and interlinked. This severely holds back
developments in language cngineering and the information saciety in Europe. The aim of this
roject is therefore (© develop such a multilingual database with wordnets tor scveral European
ranguuges (Dutch, Ttalian and Spanish) which can be used 1o improve recall ol goeries via

Here a simplified example is given. In practice, different subtypes of “isa” and “hasa” relations will be
distinguixhicd as well as various other types of relations.
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% semantically linked variants in any of these languages. These European wordnets will as much as
€ nossible be built from availablc eaisting resources and databases with semantic information
devcloped in various projects. “This will not only be more cost-effective but will also make it
possible 1o combine information from indcpendently created resources, making the ultimate
dutzhase more consistent and reliable, while keeping the richness and diversity of the
vocahularics of the differcat languages. The wordnets will be stored in a central lexical datahasc
system and the word mcanings will he linked 1o mcanings in the Princeion WordNetl.5.
Furthermore, we will merge the major concepts and words in the individual wordnets to form a
common language-independent ontology (an ontology is the set of semantic rclations between
concepts). This will guarantee compatibility and maximise the control over the data across the
different wordnets while language-dependent differences can be maintained in the individual
wordnels.

- )
Dutch Net Itallan Neg
. _/

= language-intemal semantic relatlon . ———3» = cross-linguistic
between words equivatence knk

= ~ - mapping from language-specific = atomic top concepts
ontolagy to language universal ontology )

What this implies is best illustrated with an example. Consider. for cxample, all the words that
are related 1o bady paris. All the wordnets will share the top-ontology concept BODY but each
language has different lexicalizations for hody parts. Whereas English words like “hcad”™ and
“Jog” can name the same parts of “ynirmals” and “humans”, in Dutch different words are uscd for
animal parts and humans parts (“kop” (head) and “poot” (lcg) for all animals except hotses and
“hoofd” (head) and “been” (leg) for humans and horses respectively). Similarly, in English and
Dutch there are different words for “finger” and “toc” whereas Italian and Spanish have a single
word to name both ypes of body parts (“dito™ and “dedo™ respectively). Each wordnet will thus
! reflect a unique lexicalization patiern. Equivalence in the lexicalization will be reflected by
parallelism in the wordnet structure and simple cquivalcnce relations with thc English words,
whereas differences in lexicalization will be reflected by divergence of the wordnct structures and
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partial equivalence relations with the closest English word (different types of partial-cquivalence
relations will be distinguished).

.Builders of the wordnets are: the University of Amsterdam (Co-ordinator of the project),
the University of Sheffield, the University of Pisa, and a research team belonging to three
Spanish Universities: University of Barcelona, Technical University of Catalunya (UPC)
and U.N.E.D. The resulting data will be stored in a multilingual database system
developed by Novell Linguistic Development in Antwerp in which relations can be
traversed, selections can be made and data can be exported. Special facilities are made to
get a multinlingual view on the wordnets.

2 User Involvement

The multilingual database will be tested and demonstrated by Novell who will also act as a user
in the project and who is interesied in developing such a malilingual information retricval tool
for the European Community. Alter full delivery of the resource Novell will load it into their
Information Retricval System (IRS) and test the adexquacy in the demonstration phase. The Novell
retricval system docs not use key words. Instead the user can cnhance the query with a
ConcepiNet 10 search for all possible related terms. Al this poin, an English ConcepiNer has
been developed using WordNetl. 5 as the main data source.

The development and testing of an IRS as such goes beyond the scope of this project. The user-
rcquirements of such a full system include aspects such as flexibility, on-line help, visual
representation of the results, allowing for different retrieval techniques and criteria (such as
thesaurus or fixed-indexing systems, automatic key-word browsing, information vn authors,
publishers, institules, revicws, date, etc.). The aim of this project is not 1o develop such a system
but o provide a generic basic resource that could be included in such a broader IRS. Given the
current State of the Art in IRSs the availability of general, generic resources such as a wordnet is
typically expected to help non-expert users when retricval by indexing is problemaric because:

1) the indexing systcm docs not cover the desired aspect or facet that a user is laoking for,
2) the words chosen by the uscr are not included in the indexing key-word list,
3} the user speaks another language.

Therefore, the usefulness of the resources will not be tested by end-users in a real-life
environment but by the developers of the IRS (in this project Novell) in controlled test situations
that reveal the quality and added value for an IRS.

In addition to the direct scope of the project, we will also form a European User-Group of
wordnel-builders and uscrs that cover a wider range of languages and applications. The members
of the User-Graup will have the possibility to give feed-back to early rclcases of the project
results (including sample, dalabases, documentation, definition of standards and daga formais)
which will be taken into account in the incremental building of the resources. Furthermore, we
hope to create a wider awareness of the project results and Lo pave the way for the extwension of
the resources to other languages, larger vocabularies and other types of applications. The User-
Group will contribute 1o a more complete understanding and description of the dilferent user-
needs depending on the kind of resources developed in this project (or developed on the basis of
the project resuits). :
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The User-Group currently comprises:

Publishers
s Van Dale Lexicografie B.V. (NL)
{providcr of data)

* Bibliograf (ES)
{provider of data)
» Garzanti (IT)

Software Developers

* SENA Athens (GR)

» CapVolmac, Utrecht (NL)

= INCYTA Barcelona (ES)

« Novell Linguistic Development, Antwerp (BE)

* LOGOS (IT)

- EBSCO (LCS)

- BERTIN (FR)

- DATAMAT (IT)

Non-profit users
« RKD, National Institute for Art-Historical
Documentation (NL)

« University of Madrid (ES)

* VPRO, Broadeasting Organization (NL)

Builders

» University of Heidelberg (DE}
» University of Tuebingen (DE)

» University of Athens (GR}

» University of Goetheborg (ES)
* University of Euskal Herriko

* University of Tartu, Estonia

* University of Nantes, (FK)

Application area
(electronic) dictionaries,
language generation tools,
learning toals,

{clcetronic) dictionanies.

(electronic) dictiomaries.

information retrieval

authoring tools, Grammar checkers
machine Translation

information retricval,

authoring tools,

natural language interfaces

tcchnical translations,

desktop publishing,

technical writing.

products for automated library systcms,
publishing of reference datahases,
retrigval systems for citation and full ext
databases,

document delivery

information retricval in extual databascs,
concept-based indexing

information retrieval,

docusnent processing

information retrieval,

electronic libraries

machine transiation,

corpus linguistics,

electronic dictionaries.

information retricval, Intemet services

German wordnet

German wordnct

Greek wordnet

Swedish wordnet

Bask wordnet

Estonian, Latvian and Lithuanian wordnet
French wordnet

During the project the user-group will be extended to achieve a maximal coverage in the different
interested parties in Europc, where coverage relales Lo spreading in national interest, organisation
type and type of application. Via exhibitions, the distribution of documents, electronic mailings
and workshops we want to create an awarcness of the electronic-linguistic services that can be
developed using the multilingual wordnets as a starting point.
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3 Results and exploitation

The most important deliverables will be a user-guide on the Loals to develop the resources, the
wardnets in sach separate lanpuuape (Duteh, Tultan and Spanish) linked o the English WaordNet,
the shared top-ontology, the database in which all this can he viewed and selections can be
- exported and a report on the demonstration ol the results in information reuieval tasks.

On 2 longer term the wordnets will become the backbone of any semanuc database of the future
and will open up & whole range of new applications and scrvices in Evrope at a trans-national and
trans-cultural Jevel. 1t will cnhance the fundamental vnderstanding of lexicalisatien patierns
acrass languages which will be crucial {or machine translation and language feaming systcms. It
will give non-native users and non-skilled writers the passibility 1o navigate or browse through
the vocabulary of a language in new ways, giving them an overview of expression which is not
feasible in traditional alphabctically organised resources. Finally, it will stimulate the
development of sophisticatled lexical knowledge bases which are crucial for a whole gamut of
fuure applications, ranging from basic information retrieval 10 questionfanswering sysioms,
language underslanding and expert sysiems, summarizers 1o antomatic translation 1ools and
ICSOUICLS.

The results of the project will be publicly available where licensing contracts for background and
foreground material will be druwn up at an curly stage of the project. Non-commercial use will be
free, commercial use will be charged for the hackground costs. The resuits will be storcd on a CID
. and will be announced and distributed via commercial channels and via the academic netwaorks,
Infuomation on the project can be obtained from a WWW home-page (sce the conuict person
above), such as:

- general information on the project, such as progress, partnership, goals and aims, public
documents, sponsurship

- forms to become registered as a member of the User Group.

. licensing forms for obuiining the project results

- public daw samples, ools and databases

4 Work Parts and Time Schedule

The project can be characterized hoth as an LE-resource project and as a longer-tenm ‘leading-
cdge’ application projeet. The main focus will theiefore be on Stage 1T (Development and
Verification) of a project life-cycle, with minimal work parts for Stage I (Preparatory Activities)
and Stage 11] (Demonstration). The main body of work will invalve the building of the wordnets
and the verification and demonstration in an information retrieval setting. The work packages
(WPs) are organized around the 5 stages of a life-cycle:

Phase 1& 2:  User requirements gnd functional specification WP1
Phasc 3: Building of the demonstrawor W2, WP3, WP4, WPS, WP6
Phase 4. Yalidation WP7
Phase 5: Exploitation WP§

Separate work packages are devaled to managament (WH(1), awareness and dissemination (WP9)
and concertation {WFP10).





