METHODSAND TOOLSFOR BUILDING THE CATALAN WORDNET

Laura Benitez, Sergi Cervell, Gerard Escudero,
Monica Lopez, German Rigau and Mariona Taulé.

GTLN-UPC-UB'
{laurab, escudero, g.rigau}@lsi.upc.es
{cervell, lopez, mtaule}@lingua.fil.ub.es

Abstract

In this paper we introduce the methoddogy wsed and
the basic phases we followed to develop the Catalan WordNet,
and which lexicd resources have been employed in its buil ding.
This methoddogy, as well as the tools we made use of, have
been though in a general way so that they could be gplied to
any other language.

1. Introduction

In receit yeas the reseach in the Naturd
Language Processng (NLP) field has proved the need for
extensve ad complete Lexicd Knowledge Bases
(LKBs). Acquiring such lexicd/semantic structures is a
hard problem and hes been usually approached by
reusing, merging and tuning existing lexicd material.
While in English the "lexicd bottlened" problem seams
to be softened (eg. WordNet (Miller, 1990, Alvey
Lexicon (Grover et a. 1993, COMLEX (Grishman et al.
1994 and so on there ae no available wide range
lexicons for NLP for other languages. Manual
construction d lexicons is the most reliable technique for
obtaining structured lexicons but it is costly and hghly
time-consuming. This is the reason for many reseachers
to have focused on the massve aquisition d lexicd
knowledge and semantic information from pre-existing
structured lexicd resources as automaticaly as possble.
The work presented here shows a fast production
methoddogy to buld large scde multili ngual LKBs from
conventional dictionaries.

In this way, the English WordNet developed at
Princeton University is consolidating as a standad de
facto for the lexicd-semantic representation o the natural
language for English. Considering this English WordNet
as areference, new WordNets in some other langueges are
being built, such as the ones for Galician, Basque, Spanish
and Catalan, for instance Besides, multili ngual links are
established automaticdly through the @nredions with
the English WordNet.

The reseach we ae now presenting is embedded
in the Catalan WordNet projed, which isbeing carried ou
by the Grup ce Tractament de Llenguage Natural
(GTLN-UPC-UB) of the Centre de Referéncia en
Enginyeria Linguisticd CRELY.

' The members of the GTLN-UPC-UB group (Grup e
Tractament de Llenguage Natural) are from the Universitat
Politemica de Catalunya and from the Univesitat de
Barcelona

? The research reported in this paper was caried out within the
context of the projeds ITEM (TIC96-1243C03-03), EWN

The dam of this paper is then to show the
methoddogy followed for the building d the Catalan
WordNet, as well as which available resources we took
advantage of and which ones we had to develop.

The Catalan WordNet is a mondingual lexicd
knowledge base which initially follows WordNet model
developed at Princetor’, but it is going to be alapted to
the EuroWordNet' model. In WordNet the mncepts are
defined as g/nonymy sets cdled synsets linked ore eab
other through semantic relations (hypernymy, hyponymy,
meronymy, antonymy and so on). The grammaticd
caegories represented in WordNet are nours, verbs,
adjedives and adverbs. At present we ae working onthe
nouns and verbs representation.

This paper is organized in three parts. Firstly, it
describes the methods which managed the aitomatic
extradion d the noun concepts and their further
validation (sedion 21), as well as the methoddogy for
the verbal concepts. Seaondy, it explains the developed
computing tods. In fad, it describes the design d the
database (sedion 31) and the interface which allows the
user to consult and modify the Catalan WordNet (sedion
3.2). Finally, some mnclusions are drawn and we
comment the main results, besides further reseach onthe
topic (section 4).

2. Development Of The Catalan Wordnet

As we previousy mentioned, the Catalan
Wordnet is a mondingual lexicd knowledge base.
Although its final am is the representation o nours,
verbs, adjedives and adverbs, this first stage has been
focused in the treament of nounand verba concepts, as
the Catalan WordNet has foll owed the same methoddogy
which was applied to Spanish WordNet’. Let's sehow
these concepts are defined in WordNet.

The nours or nominal concepts are organized
hierarchycdly which hangs from severa nodes, from
which the rest of nodes are wnreded dredly or
indiredly throughthe semantic relation d hyporymy. The
verbs are aranged hierarchicdly through the relation o

(LE2-4003 and CREL (it is one of the ceters of the
Generalitat de Catalunya that states references for research and
development).

° Concretely the WordNet version is 1.5.

* EurowordNet LE2-4003 this projed aims to develop a generic
multili ngual database with WordNets for several European
languages.

°* ITEM TIC96-1243C03-03, the main aim of this projed is to
explore and evauate to which extend the use of NLP techniques
can improve the proceses of information remvery and
extradion in textual or multimedia systems, enabling a
multilingual access to them.



troporymy and are dasdfied into dfferent semantic fields
(verbs of communication, movement, state, change, and
SO on).

Taking into acount the methoddogy o the
EuroWordNet projed, a set of base mncepts has been
generated. These ae wnsidered the most important
concepts which are dso common to al the languages
involved in this projed®. This st of base @mncepts are put
to use @ the starting pant for the cnstruction o the
Catalan WordNet. To be ead, they are atota of 793
base noun concepts and 228 base veba concepts
trandlated by hand. The dm isto try to asaure that any o
the nodes in the hierarchy is conreded, diredly or
indirectly, to one of thesease concepts

Next, we will explain the methoddogy employed
in extrading, generating and validating the noun and
verbal concepts which are rwdse concepts

2.1. Noun Concepts

The generation d noun concepts has been dore
automaticdly from madciine realeale versions of
bilingual dictionaries following (Atserias et a. 1997). In

this projed the Dicdonari Anglés-Catala CatalaAngés
de la Enciclopédia Catalana (DEC, 1996 has been used.

All the possble pairs of English word - Catalanword are
taken ou of this concrete dictionary, so that they could be
conreded to the synsets of WordNet (Benitez & a. a,
1998. Once we obtained these pairs, some methods are
applied to generate this st of three déements, Catalan
word - English word - synset and to disambiguate them in
relation to Wordnet. Such methods are the class methods
(Atserias et al. 1997). Their applicaion consistsin dang a
complete and dscrete partition d the set of pairs Catalan
word - English wordnto 4 disjoint subsets:

a) In the first of these subsets there ae the
Catalan Words (CW) which have only ore trandation into
a unique English Word (EW) and, besides, this EW can
only be translated into that CW.

CW

Figure 1: Criterion 1.

EW

b) In the second ore there ae the CWs which
have more than ore trandation into English and ead ore

of these EWSs can only be translated into that unique CW.

EW
CW
EW

Figure 2: Criterion 2.

° The langusges invalved in the EuroWordNet projed are
English, Spanish, Italian and Dutch. The base @mncepts has been
extraded by means of the evaluation d the frequencies from
textual corpora ad @nus from Madine Realeale
Dictionaries.

c) In the third subset we find the EWs which
have only one translation into a unigue CW and, besides,
this CW can only be translated into that EW.

CwW
EW
CwW

Figure 3: Criterion 3.

d) Finadly, in the fourth ore there ae the CWs
which have more than ore trandation into EWs and every
one of these EWs is translated into more than one CW.

CW EW

CW EW

Figure 4: Criterion 4.

Subsequently, the set of English word - synset
pairs is divided into two subsets: the one of monasemic
pairs and that of palysemic ones. Then these two subsets
of English word - synset are joined with those four
Catalan word - English word subsets. As a result we
obtain 8 new groups of sets of three éements, Catalan
word - English word - synset, where the English word is
the same in every two joined subsets (Benitez ¢ al. b,
1998).

Up to here, we have explained the gplicaion o
monaosemic and pdysemic criteria of the class methods.
We have dso used the variant criterion, an hykrid
criterion from the classmethods, which consistsin linking
Catalanwords to synsets. The link is establi shed when the
synset contains a set of English words and two or more of
these English words have & a trandation the same
Catalan word.

EW
CW<...>S
EW

Figure 5: Variant criterion

From eah o those obtained 9 sets, a representative
randam sample has been extraded and validated by hand,
in oder to cdculate every confidence score. The
reliability obtained from the sample is assgned to the
whole set. We have validated 1515 otiof 49069Catalan
word - English word - synsénks in this thorough way.

" In this paper we can seethe pradicd application o the class
methods explained in the paper Combining Multi ple Methods for
the Automatic Construction d Multili ngud WordNets (Atserias
et al. 1997), as well as an implementation with Unix tools.



The subsets with a confidence score over 85 %
have been added to the nounconcepts, in order to increase
the Catalan WordNet.

Criteria [ #links #synsets | #words [ %ok
monol 1226 1212 1221 95.9
mono?2 419 337 258 97.6
mono3 448 208 396 93.3
mono4 3012 1532 2178 94

polyl 2298 2244 864 90.4
poly2 568 519 158 77.9
poly3 1125 AT77 357 71.7
poly4 37714 | 9151 4266 54.5
variant 2259 1517 1516 96

Table 1: Results of class methods.

At the present, the represented nounsynsets are
7509, which means 6961 noun forms and 10705 links.

2.2. Verbal Concepts

The methoddogy employed in representing the
verbal concepts has been dightly different from the onein
the noun concepts. Beaing in mind the acceted
poysemy we can find in the verbs and considering the
lower number of verbs too, a cmmplete manual building
was chosen.

On ore side and thanks to the Pirdpides’ projed,
where some of the members of our team took pert, a list
of English verbs was avail able, being these ones classfied
semanticaly, as in the propasal of Beth Levin® (Levin,
1993, with their trandations into Spanish and Catalan.
On the other side, the professor Bonrie Dorr at the
Maryland University kindy provided us with the
correspondence English verb - Lewvin class- synset (Dorr
et a. 1997). From these two lists the link Catalan verb -
synset was generated automaticaly before we validated
every link carefully.

The total amourt of verbal concepts is 3244
which means a whole of 3359 \erbal forms and 9121
links.

3. Software

The Catalan WordNet is being modifying and
upckting constantly. What is more, al these changes have
to be dore by any o the members of our group at the
same time. This is why we need a database which asaires
the integrity of the information contained and this
simultaneous access in short, its consistency. To make the
user work easier, a friendly interface has been creaed.
Firstly, this one dlows the user to search and manipulate
the data eaily and effedively. The user also can consult
multilingual data and have a intuitive view of the
hierarchy o the synsets. Secmondy, some lexicd data

® Pirdpides is a projed in which the Universitat de Barceona,
Universitat Autonama de Barcdona, Universitat de Lleida and
Univesidad de San 8bastian take part. Itsmain aim isto creae
lexicd corpora for natural languege processng and dctionaries
of use.

® The verba classficaion propased by Beth Levin is based on
the hypahesis which states that the syntadic behaviour is
determined by the meaning o a verb, therefore, it is useful to
study the diathesis alternations to classify verbs semantically.

(mainly mondingual and hLlingual dictionaries) are
available.

3.1.Database

To minimize the developing expenses and to let
the free accsesto the data, a freevare database, the Mini
QL de Hughes Tedhndogies® (Mini SQL) was used.
This one can be ingtalled in any Unix system (including
Linux) and dfers Applicaion Program Interfaces (APIS)
for the main computing languages.

The main ohjedives in the relational database
design are the storage of the general information d the
different WordNets, as well asto keep all thisinformation
in awell defined structure (Benitez ¢ a. ¢, 1998. At the
moment our design includes the mmplete loading o
WordNet 1.5, which means the following:

a) The synsets and their related information (the gloss
the semantic field and the total amourt of dired
and indirect hyponyms),

b) the different meanings of every word and its
connection to theynsetand

c) the semantic relations gored as conredions for

synsets  (hyperonymy, hyponymy, antonymy,
meronymy, holonymy, attribute, cause ad
entailment).

But for the rest of WordNets we kept:

a) the meanings of every word with its connedion to
the synset in WordNet 1.5 besides the reliability
obtained throughthe methods explained in sedion
2, and

b) the gloss related to tlsgnset

Right now the semantic relations in WordNet 1.5
form the skeleton d the hierarchy of al the WordNets in
the system. The multili ngual conredion d the meanings
of the words is also dore throughthe synsets. The present
loaded WordNets are fragments of the Spanish, Basque
and Catalan ones.

Integrating rew WordNets in new languages can
be eaily dore, and the structure of the database dl ows to
develop exporting software easily, too. Actudly, a
prototype for exporting mondingual Wordnets capable
for the todls™ in EurowordNet (Novell, 19961998 has
already been implemented.

3.2. The Interface

In order to buld the Catalan WordNet or any

other mondingual WordNet it is necessary the aeaion o

an accessng interfaceto the database and to the different

available lexicd resources. Due to the physicd distance
between the different members of the projead who handle
the data and to alow any user to consult it openly, the
interface has been developed to work through the Web

(Benitez et al. c,d, 1998).

The operations the interface offers are the
following:

e Consult Multilingual WordNet. Its main gaal is to
aid the dhedking d errors and gaps in the hierarchic
arrangement of the different WordNets. To make this
possble the interface shows the path through the
semantic hierarchy of one of the WordNets, for any

* The address of this company' rtp://www.Hughes.com.&u
* Polaris 1.3. of Novell Inc.



semantic relation, having as a starting pant a synset, a
sense or a word of one of the available languages.
Edit Multilingual WordNet. Obvioudy its basic
target is the elition o the words and dosses of al of
the WordNets, except for thase of WordNet 1.5. For
every verb it is also passhle to edit its correspondng
Levin semantic classes (see section 2.2).

Consult Lexical Resources. It alows to consult the
different bilingual and mondingual dictionaries. This
information is not storaged in the database, but into
text files. At the moment these lexicd resources
avail ables for Catalan are the Dicdonari general de la
llengua cdalana (Fabra, 1984, and the Dicdonari
basic cdadandés angléscaad de I'Enciclopédia
CatalangDEC, 1996).

Edit Statistics. This option shows an historic list of
the changes and updates done through the interface.

iﬂlniciol I@ Consulting Wordnet -

automatic and complementary techniques for linking
Catalan words coll eded from bilingual MRDs (for nours)
and lexicons (for verbs) to English WordNet synsets. As
the Catalan WordNet produced in thisway is neither error
free nor complete, we implemented a Web interface
alowing manual interadion (that is, consulting and
editing) with the multili ngual WordNet. Currently, due to
the smaller coverage we adieved by mapping the
Catalan/English hilingual MRD (compared to the size of
WordNet1.5), we ae planning to join Catalan taxonamies
aqyuired automaticdly from a mondingual MRD (Rigau
et a. 1997. The results $ow that the mnstruction o
multili ngual LKBs can be performed quickly using a
mixed methoddogy. That is, building a multili ngual LKB
derived from bilinguel MRDs by using automatic
procedures, and then performing, in a second stage, a
manual refinement of the acquired data.

#+ Consulting Wordnet - Netscape
Wer I

Archiva  Edicidn LCommunicator  Apuda

Catalan hyponyms of

auto_]1 motorcar 1 machine 5 car 1
automohile 1

auto_1 turismo_3 tequi_1 coche_2 carro_2
buga_1 automdvil_1

aute_1 turisme_3 cotxe_l automéhil_1
autorohil 1 kotxe 1

02242147

ambulance_1
ambulancia_l
ambulincia_1l

02059905

race_car 1 racing_car 1 racer 1
holido_2 coche_de_carreras 1
hilid_1 coixe_de_competicio_1

029055465 afast car that ¢

lirmo_1 limousine_1
02718286
limusina_1
cab_3 taxicab_1 taxi 1 hack_4
taxi_1
tai 1

02223002 driven by a person

a wehicle that takes people to and from hospitals

cochazo_de lujo_1 limusina 1 limousine 1 limosina_1

exchange for money

¥ Gloss ;I

Icotxe I""°'d ;I [ Cacore
POE: Language: Search: Type: Back Main Page | | |
INouns ;I ICataIan ;I IHyponyms ;I ICataIan ;I lookup | LI
rs

dwheeled, usually propelled by an internal combustion engine;
"he needed a cat to get to work"

omnpetes in races

alarge henariows car, vevally diive by a chauffeur

whose job is to take passengers where they want to go in

=

| Documento: Ejscutado

Figure 6: Example of Consult Multilingual WordNet.

In the implementation o the interfacewe made
use of some programming languages sich as Perl, HTML
and JavaScript (Aronson & Lowery, 1997 CGl;
Goodman, 1996; Muelver, 1996; Wall et al., 1996].

4. Conclusions And Future Perspectives

The first steps that have been taken towards
prodwing a preliminary version d the Catalan WordNet
has been described. This work propcses the automatic
construction o the re of a multilingual Lexicd
Knowledge Base from preexisting lexicd resources. Firgt,
following (Atserias et al 1997, we eplain a set of
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