







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The Base lexicale du francais
a multi-purpose lexicographic toot

Serge Verlindé
K.U.Leuven

Abstract

The Base lexicale du francaiBLF) is a freely accessible lexicographic toof fearning French
vocabulary developed especially for the web. Ituga large nhumber of functions which provide
quicker, more efficient and user-friendly accesseoy precise information. To enable access to this
information a brand new interface based on usesstis has been implemented. In addition,BbhE
also offers high-performance reading, translatiot @&riting assistants.

Keywords: lexicography, dictionary, web, language learningr€h.

1. Introduction

In his recent study, Tarp (2008: 123) suggests dhlaigh-performance lexicographic
reference tool should be a kind of search engimblery queries on a lexical database
or on the web. This tool, calleléximat should allow any user with a particular
communicative or cognitive need to access lexiquugm data. The resulting data
should then meet his needs.

Access to the content of electronic dictionariebjclv are often based on previous
paper versions, has improved considerably thankgoteerful search functions on
pronunciation or fuzzy search with approximatenstrimatching. Some dictionaries
also allow plain text search or the use of regakpressions as on ti@PUSwebsite.
Others such as theNRTL (Centre National de Ressources Textuelles et b€l
website combine various lexical resources such asoaolingual dictionary, a
dictionary of synonyms or a corpus. However, desmtl improvements these
sophisticated resources cannot always provide ekcamswer to frequent questions
raised by language learnere.d. the correct spelling of words with irregular
morphology or irregular verb forms) (Pruvost 200Burthermore, like consulting a
paper dictionary, consulting an electronic dictigneequires specific skills that many
users do not have (Miller 2006).

! This article is a translation of an article in ikek published in the proceedings of the Journées
scientifiques “Lexicologie, terminologie, traductio(LTT) (Lisbon 2009). | would like to thank
Herlinda Vekemans for proofreading this translation

% Leuven Language Institute, K.U.Leuven, serge.nedi@ilt.kuleuven.be
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This paper describes the design of a new lexicducaiool which provides quicker,
more efficient and user-friendly access to the estpd information, depending on the
user's needs. We will use the new interface ofBhee lexicale du francaiBLF) as
an example. This is a freely accessible onlineiahierry meant for intermediate and
advanced learners of French.

2. From communicative and cognitive needs to usenterface

design

Several possible queries of dictionary users hdrneady been listed by Hausmann
(2977: 144) and more recently by Tarp (2008: 7@kifig these lists as a starting
point, we believe six types of consultation maydisinguished when a dictionary is
used to solve a problem concerning a word, a wasthbination (multiword
expressions) or the lexicon in general:

1. Information retrieval: for information on a word evord combination €.g
gender, spelling, meaning, syntax)

2. Translation retrieval: to translate single wordsl anultiword expressions to a
foreign language

3. Verification function: to verify the use of a woad multiword expression or to
check a possible translation

4. Assistant function: to provide contextual infornasitiwhile reading, translating
or writing

5. Learning function: to discover how the lexicon tisistured and avoid common
errors

6. Exercises: to practise

Information and translation retrieval clearly meetnmunicative needs. Whereas the
learning function and the exercises deal with cibgmineeds, the verification function
and the assistant function meet both communicativeé cognitive needs, depending
on the type of situation. Somebody may want to khthe translation of a word
because he needs it in a text (communicative neresimply because he just wants to
verify something he heard (cognitive need).

Merging these functions in one single applicatias kignificant advantages compared
to the current dispersal of lexicographic resourbésreover, being able to process an
entire text by adding lexicographic information @uttically to all the words
(assistant function) saves the user a considerafleunt of time. Information is
contextualized and word by word consultation ofdiionary is no longer necessary.

The type of dictionary consultation determines #ioeess to the lexicographic data.
The homepage of tHaLF reflects the six options listed abowd. Figure 1).
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Each access patle.f “Get information on”, “Verify”, Learn”) shows o#r query
possibilities. Figure 2 lists the questions a usay submit to the database by selecting
the option “Get information on a French word”.

The menus displayed allow users to:

- enter a word or multiword expression and click l@ button corresponding to
the user’s question. In answer to this query, éxéchl database returns precise
information,e.g.the gender of a submitted word, its meaning,yitgas;

- click on a button in order to extract structureformation from the lexical
database,e.g. a list of adjectives expressing intensification, liat of
prepositional phrases;

- paste an entire text in a text box in order to imbtantextualized information,
translation or writing aid.

As shown in Figures 3 and 4, information provideglyrtake several forms.

Le dictionnaire est en cours de réalisation. Mercl de signaler les erreurs rencontrées. Pour d'autres applications du Dafles, cliquez ici.

pour .t prob]éme ., voir I'un des mots suivants:

probléme
nom

* masculin singulier un - le - au - du probléme

*" masculin pluriel les - aux - des problémes

Figure 3. Gender of the word probléme

Base lexicale du francais ReadAlD ' aide é. |a |ecture
Interfacultair Instituut voor
Levende Talen 127 mots

Reprise des festivités du Nouvel_an, soulagement des touristes, et réouverture des grands magasins,
Bangmut doucement a |a normale, durantI' aprés-midi du 14 avril, aprés une nuit de troubles
qui m| ment de dégénérer

reprendre

-> sens . . -
Encel-= syrnonvmes BS “chemises rouges *, les manifestants antigouvernementaux retranchés &
Gove|-= ege du gouvernement, ont mis un terme, en_début_d’ aprés midi, 41" occupation du
quiart : it par des barricades depuis trois semaines. Accompagnés parleurs partisans et des
journ - du mouvement se sont rendus eux-mémes au siége de la police métropolitaine

|
Analy = bxte réalisés en 1.61 secondes

-> prononciation

)

oy

oy

T

e

Figure 4. Reading assistant
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Figure 4 provides an example of the contextualinéormation a user receives when
he submits an entire text to the reading assigt@eat also section 5).

The architecture of theBLF provides significant improvement in accessing
lexicographic data. The sole access by a text lbax word list as we find it in both
paper and electronic dictionaries has been replaged user-oriented interface with
multiple access paths leading to very specific imi@tion instead of a block of text.
However, if the user requires more elaborate in&drom, hyperlinks on the words
displayed allow him to access the BFL articles.

3. From interface to multivariate lexicographic desription

According to Gouws (2007: 66), lexicographers téacoverestimate the linguistic

competences of dictionary users. Language is ay tedmplex system and

lexicographic description will thus be complex tétmwever, one has to admit that the
overuse of metalanguage or abbreviations in diati@s makes this lexicographic
description less transparent. Therefore we opteldenever possible, for a more
didactic and user-friendly presentation. For exanme added articles to nouns in
order to facilitate memorisatioef(. Figure 3).

In the learning function, a separate section isicd¢eld to a series of problems
typically encountered by non-native speakers ofée position of the adjective,
syntactic constructions for nouns, adjectives amdg, etc. Th&BLF user will easily
find this type of information concentrated on oregg@ rather than scattered as in
traditional dictionaries or only presented in cuglform as in grammars.

The lexicographic description of thglF also differs from the content of traditional
learner’s dictionaries for French (as a secondoogifin languagee(g. Rey-Debove
1999). In theBLF a lot of attention is paid to encoding problemspogviding the
word profile of almost 13,000 words (Verlindt al 2006) and the presentation for
any verb meaning and any verb complement (subjdtect object, etc.) of
prototypical words and word combinations (Verlireteal 2004).

4. Use of web resources

The BLF describes the 6,500 most frequent lemmas of apegves corpus (Verlinde
and Selva 2001). The lexicographic descriptionhig set of words has not yet been
fully completed. Fortunately, over the last yeamsmerous web resources for French
have appeared (Habert 2005). In Bid~, we try to use these resources to fill the gaps
of our own lexicographic description. Informatiororh these sites is immediately
accessible by shortcuts that directly open extesitas on a specific pagef (. Figure 5

for the problémeword family on theOrthonetwebsite, starting from the query ‘Words
with the same meaning’ as displayed on Figure 2).
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[ Bienvenue [ Lexique [] Messagerie [] Corrections [ Jeux W Informations [ Documentation [ Liens

Résultat de votre recherche

probléme n.masc.

(question & résoudre)

* un probléme de géométrie et sa solution
* avoir des problémes

(des difficultés)

* |le probléme social, politique, moral..

* soulever, poser un probléme délicat

* résoudre un probléme

{on évitera: "solutionner")

problématique adj.ETn.fém.

* un projet problématique

(de réussite douteuse)

* |a problématigue {ensemble des problémes)
du progrés technigue

Figure 5. Orthonet: the probléme word family

External resources are also used to provide trémstain the BLF. Apart from
shortcuts to the websites of bi- or multilingualktdinaries, we also use freely
available parallel corporae(g. the OPUS project, Tiedemann and Nygaard 2004),
which are very interesting for the richness of $tation equivalents found in their
phrase-aligned texts.

Thanks to the integration of a multiplicity of imfoation and resources, tiBtF has
become a very flexible and adaptive tool for useith very different levels of
linguistic competence. Learners at an intermedi&tel who still have some doubts
about the morphology of a word or the gender obannas well as linguists who want
to carry out a detailed analysis of synonymy basedvord profiles will find just the
information they need.

5. Towards an integrated online help function

The online reading, translation and writing assittaare probably the most striking
functions of theBLF (see Figure 4 above). The reading and translassistant
operate in a similar way: a submitted text is asadlyand sent back to the user with
information added to every word or multiword exsies. By moving the mouse over
a word or a multiword expression, this informatisrdisplayed in a pop-up window
providing links to pages of tHeLF (e.g.meaning, translation, synonyms).
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The aim of the writing assistant, currently undengtruction, is to enhance users’
awareness of common errors and to develop waygoid ghese errors by a systematic
control procedure. First, the programme identifigstactic and lexical patterns typical
of frequent errors (position of the adjective, né@repositions, use afmparfait/passé
composgetc.). Next, all occurrences of these patteresgaouped and displayed on
the screen along with a small, didactic grammatiesicription in order to help to user
to read his text over and to make necessary canacto it.. Whenever possible, data
from our lexical database are added to the feedpemkided to the user (Verlindst

al. forthcoming).

The writing assistant differs from Word’s grammaeecker in that it does not correct
errors in the text. Its aim is to enhance the skikeded for self-correcting and self-
learning.

6. Future developments

A tracking and logging system registers all actiofighe users on thBLF site by
identifying more than 250 access paths to data foomwebsite or to external sites.
We expect that an analysis of these data will allewto define the user’s search
behaviour more accurately and thus improve ourctayiaphic tool. Possible
improvements could influence both the lexicograptontent as well as the access
paths to information.

We would also like to extend the interface by drepshortcuts to various resources
for languages other than French. The interfacedctiuis become a single access
lexicographic portal site for any problem with tb&icon of many languages.

7. Conclusion

Lexicography can no longer be considered a crafusiry (Rey 2008). It has
definitively entered the internet age. Applying waditabase applications in a context
of enriched lexicographic descriptions has operesd perspectives for the integration
of resources and the development of new and efticesading, translation and writing
assistants and has in fact reshaped the very tlefirof ‘dictionary’. All of this is in
the obvious interest of a wide variety of users.
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Building an electronic combinatory dictionary as a
writing aid tool for researchers in biology

Alexandra Volanschj Natalie Kuiblet
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Abstract

The present paper presents a methodology to exyilereombinatorial properties of terms belonging
to biology, based on the analysis of a large cogfuscientific articles. The research has led ® th
production of a writing aid tool meant to help nuative authors write scientific papers in English.
The tool design is based on the evaluation of piatemsers’ needs, which was undertaken by sending
out a questionnaire to the teaching and reseaathastthe Life Sciences Department at the Univgrsi
Paris Diderot. The paper describes the corpus tbkedijrst stage of data extractiare. collocation
extraction, as well as the specifications of thé werface allowing users to query data.

Keywords: phraseology, collocation extraction, electronictidnary, writing aid, predicate-argument
structures.

1. General background

It is an unquestionable fact that English is nowade “International Language of
Science™ To take a single example, 95% of all publicatiomdexed by the Science
Citation Index are written in English. This realityas far-reaching consequences on
the research activity worldwide. A researcher'svigtis assessed in terms of the
impact factor of his publications. As articles written in Englidlave a wider
readership, they have more chances of being citedl therefore, the journals
publishing in English have a highienpact factor

The “anglophone grip (Swales 1990: 97) on published research commuaoitéinot
uncontroversial. While for some English idirsgua franca which has made possible
scientific progress, for others, the dominance on§lEh in published research is a
harmful phenomenon, @yrannosaurus RekSwales 1997) both because it has led
certain users — that is native speakers of Engligh enjoy a preferred status and
because it may lead to the “loss of specialisedstexs in otherwise healthy
languages” (Swales 1997: 376).

! favolansk,nkubler}@eila.univ-paris-diderot.fr
2The phrase was coined in the late 60s: English imernational Language for Science, Current
Contents, 1967, vol. 1: 19-20.
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We found that, in the field we worked on (biolognd judging by the journals on
which our research is basedf.(Section 3.1), both these reasons for concern are
justified. On the one hand, the statistical analysi the corpora used in this study
shows that

“authors based in the Inner Circle in general dmasé¢ based in the United States in

particular, enjoy a disproportionately large petege of publications and are more
likely to be gatekeepers of published works” (Ta2@p4: 248).

On the other hand, Swales’ concern over the losspetialised genres seems to be
justified as regards the use of French in scientifiitten communication. In the field
of yeast biology for instance, the only writtentseexve could gather in French were
popularization journal articles, teaching materiafsl, above all, PhD dissertations.
The French law imposes PhD dissertations to beenrih French. Advanced, leading
edge research articles seem to be written in Bmghslusively.

The “publish or perish imperative which governs a researcher’'s careey brearead
today as publish in English or perish This imperative is rendered discouraging for
young French researchers — who are constrainedtlisp in English as early as the
post-doctoral level — by the lack of specialisedtidnaries and teaching materials
adapted for their needs. The research reportetisnpaper is aimed at designing a
writing aid tool meant to meet the needs of youngnEh researchers in biology, and
more generally of non-native speakers of Englighis was achieved by devising a
hybrid collocation extraction method (combining degdency parsing and a number of
statistical heuristics) which was applied to a sgdesed corpus of research articles.
The remainder of the paper is organised as foll@@stion 2 deals with the user needs
evaluation and tool design, section 3 describesdipus used and the data extraction
method; the first, tentative query interface issgréed in section 4 together with the
improvements planned; finally, section 5 anticigdtgure work.

2. User needs evaluation and tool design

In order to better estimate our potential usergdsewe sent out a questionnaire to the
teaching and research members of the Life Sciethegartment at the University Paris
Diderot. To our satisfaction, we received 56 answaut of a total of 300 potential
participants, which is a reasonable turnout, shgwirat researchers were concerned
about the issues raised by the questionnaire. Wetarnout is also due to the way in
which the questionnaire was organised. It consisfedl5 questions alone — and we
estimated that they would take about 12 minutesswer. The questionnaire was sent
by email and required participants to answer byikrttaus avoiding any additional
effort of downloading, filling in, saving and attdng a file to another e-mail.
Throughout the questionnaire we supplied exampueBustrate the notions we were
trying to inquire about. We did not use linguistiotions such as “collocation”,
“predicate-argument structure”, and “idiomatic eegsion” which would have been
irrelevant for researchers in biology.
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The analysis of the questionnaire results has shinan English is truly a working
language for French researchers as 96% of allemripfroductions are in English (the
texts written in French are PhD dissertations aathing materials). In 95% of the
cases, articles are written directly in Englisipyvew researchers resort to translators.
However, barely half (53%) claim to be thinking English when they write in
English, which implies that the other half go thghuithe mental act of translation.

Regarding writing aid needs, 90% of the participaiot the questionnaire stated that
they use other scientific articles as a writingistasce tool, looking mostly for
scientific information (68%), but also for phrassgital patterns, connectors, sentence
adverbs (64%), and term phraseology (51%). Throogh research, we aim to
facilitate and systematize access to this kindnnéérmation. Not surprisingly, the
difficulties researchers encounter are relatedgrammar (62.5%), knowledge of
idiomatic expressions (70%), the influence of Fremcthe writing process (64.28%)
and, to a much lesser extent, knowledge of speeidlierms (14%). While researchers
acquire a thorough knowledge of specialised teranky én their careers by reviewing
the literature in the field, what poses a problemsing these terms in context.

In order to evaluate the usefulness of the vargmlistions we were considering for the
writing aid tool, we supplied a number of exammesl found that participants to the
guestionnaire would be interested in terminologicallocations (83%), “general
scientific language” (Pecman 2004), collocationsl &tiomatic expressions (87%),
verb argument structures (73%) and, to a less@ngxtoncordances (55%). The last
figure seems to suggest that users lacking liniguistining are unlikely to be able to
generalize beyond a number of given examples. IQfaaticipants, 55% would prefer
a bilingual writing aid tool. However, given theascity of research articles written in
French, we have chosen to develop a monolingugldoteast in its initial stage.

Numerous studies, among which Nesselhauf (2005ngar (1998), and Howarth
(1996; 1998), have shown that mastering collocatisrone of the greatest challenges
in second language acquisition and analysed thiedlyprrors non-native speakers
make, such as literal translation from the mothengue (L1), simplifying or
overgeneralising the elements of the L2, etc. Nbedss, mastering phraseology is
one of the proofs of belonging to a discourse comityuin particular, it is one of the
proofs of belonging to a scientific community (Ghtl2000). Both biology terms and
cross-disciplinary scientific terms have a spegifizaseological behaviour, which is
codified and must be adopted in order to gain gecee in the scientific community.
The design of the writing aid tool is therefore tegad on the exploration of the
combinatory properties of specialised terms anohgelelonging to general scientific
language. We began by extracting from the corpstrictive collocationgdefined in
section 3.2.1.), which are easier to describe fynand therefore easier to retrieve.
The study will be extended in the future to theraotion and encoding of longer
idiomatic expressions and formulae specific torsifie discourse, associated with the
rhetorical function they serve.
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3. Corpus and data extraction method

3.1. Corpus design

Two successive experiments were conducted for cafilon extraction. In the first
phase, we focused on the field of yeast biologyaste are eukaryotic microorganisms
used as a model organism to study certain biolbgioacesses in humans, such as
cellular division, metabolic diseases (such asdfield’s ataxia) or cellular regulation
and deregulation. For this first corpus, called dé@ast, we selected research articles
published over the last 10 years in two journagghlyi specialised in yeast research:
Yeast and FEMS Yeadtas well as a number of research articles frBoience
Magaziné dedicated to yeast research. While the former &gklyh specialised in
yeast research (and therefore have a lower immatorf 1.97 and 2.27)cience
Magazineis a journal that covers the full range of scigntilisciplines (and therefore
reaches a larger audience; its impact factor ir6208s of 30.02). We gathered 1461
articles from these journals totalling 5.5 millisords. We have chosen these journals
because they were available in the electronic hgkliof our university library.
Nevertheless, these texts are subject to copyragttictions, which posed a problem
as we wanted to supply plenty of examples to tatstthe collocations extracted from
the corpus. This could be achieved by quoting \eigf text fragments and formally
acknowledging any material used. However, in otdeavoid copyright issues we are
now running a second experiment on freely accessiflen access material.

In the second experiment on collocation extractioa,used research articles from the
PL0S journal PLoS Biology(5.5M words),PLoS Pathogen$3.8M words),PLoS
Genetics(4.1M words),PLoS Medicing2.2M words),PLoS Computational Biology
(3.8M words). Given that the PLoS articles arehat same time peer-reviewed (the
quality of the articles published is thus guarad}egnd freely available online, the
PLOS journals have a quite high impact factor (aggfrom 6.2 for PLoS
Computational Biologyo 13.5 forPLoS Biology.

In order to improve the accuracy of the results, aieed to use only a subset of
articles, namely those written by native speakefrsEnglish. However, as this
information is virtually impossible to check, weedsan approximation and selected
articles having at least one author based in thigeetiStates, the United Kingdom or
Australia. A statistical analysis of the corporadifias shown a significant correlation
between these percentages and the journal’s infpattdr. While the percentage of
articles having at least one author based in Bmglgeaking countries is relatively low
in highly specialised, low impact factor journalgck asYeastandFEMS Yeas{28%
and 39%), these percentages are significantly highdigh impact factor journals

% Published by Wiley Interscience (http://ww3.irstgience.wiley.com).

“ Published by Blackwell Synergy (http://www.blackixgynergy.com) for the Federation of
European Microbiological Societies (FEMS).

® http://www.sciencemag.org

® http://www.plos.org
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(88% inSciencg, even approaching 100% RLoS Pathogensvhere this percentage
is as high as 98.03%. Without trying to draw amynficonclusions based on these
statistics, it would appear as though French ssisnstand more chances of being
published when collaborating with an author baseHnglish-speaking countries, and
more precisely in the USA.

If all authors published in the PLoS journals anasidered together, more than half
(54%) are based in the United States, 10.22% asedbin the UK, and 1.8% in
Australia: two thirds of the authors published inoB are based in English-speaking
countries. Swales’ reasons for concern seem tadidi¢d.

3.2. Data extraction

3.2.1. A working definition of collocation

The vast body of literature on phraseology whick Haveloped over the last fifty
years abounds with definitions of collocations, kedmighlighting various defining
features of collocations such as the number angr@atf the elements making up the
collocations, the syntactic relationship and thetatice between the two, the
frequency, their arbitrary nature and the compositiity of the combination, and the
statistical association measure of the tafo$iepmann 2005; Bartsch 2004).

We have chosen a number of these defining featares proposed a working
definition of collocations, well adapted for therposes of this research. This
definition may not take into account the semanspe&ts of collocations such as
compositionality, but only the formal aspects whicAn be implemented in an
extraction tool. We defined collocations as binpofar recurrent combinations, the
two elements of which are in a direct syntactiatieh. The polarity or orientation of
the base-collocate combination is parallel to thetactic dependency relation. We
computed an association measure (mutual informatibthe base and the collocate.
However, we decided against using this associatieasure in the second experiment
on the PL0S corpus, mainly because we considarprfluous: given the syntactic
dependency between the two co-occurrents, it isirabto assume that they are
associated. Moreover, we found that using the gthewf association as a sorting
criterion of the collocates is less pertinent tharting by frequency; we have therefore
decided to implement only a minimum frequency thodd of 3 occurrences.

By choosing syntactic dependency as a definingrooih we have opted foelational
co-occurencegEvert 2005: 19), that is co-occurrences in a stitally defined
window, as opposed faositional co-occurencege. co-occurrences within a n-word
window. Relational co-occurrences have been csiitifor imposing notions of a
given linguistic theory on the data (Sinclair 198t also for the fact that automatic
linguistic analysis unavoidably introduces a numbkerrors. We have nevertheless
chosen to extract relational co-occurrences, becathey are distributed in
homogeneous, easier to interpret classes.
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3.2.2. Collocation extraction

The corpus was analysed using a classical sequeEnpeocessing stages: sentence
splitting, tokenisation, part of speech taggingineatisation and — the key stage in the
process — dependency parsing. For the first stagassed a number of in-house tools
and resources which take into account the spetficof the Language for Specific
Purposes (LSP) we were working on (tokenisatioasuspecialised vocabulary, etc.).
For the dependency parsing we used the Stanfomkfawhich produces 48 typed
dependencies the choice of which was “motivategbdagtical rather than theoretical
concerns” (Marneffeet al 2006: 449). For each sentence in the corpus, #nsep
produces a list of typed dependencies — as illtestrhere folThese vectors transcribe
two genes simultaneoushfrom which relational co-occurrences are extmcte

det(vectors-2, These-1)

nsubj(transcribe-3, vectors-2)

num(genes-5, two-4)

dobj(transcribe-3, genes-5)

advmod(transcribe-3, simultaneously-6)

‘ - working: 15 occ (12 docs)
-adi_modd . attractive: 7 oces (7 docs)
- reasonable: 3 oces (3 docs)

with arguments

- efc.

- explain: 11 oces (10 docs)
. { - predics: 4 occs (4 docs)
-nsubj |

- test: 120 occs (107 docs)
- suggest: 6 oces (5 docs) ...

- prep with { - consistent: 49 occs (42 docs)

with predicq’res i { - support: 17 oces (17 docs)

- compatible: 4 occs (4 docs)

Figure 1. Collocation extraction for the noun hylpesis

Starting from the dependency parsed corpus, cditotaxtraction is performed along
the lines suggested by Lin (1998), then implemeritedVordSketch for English
(Kilgarriff and Tugwell 2001) and Les Voisins de Monde for French (Bourigault

7 http://nlp.stanford.edu/downloads/lex-parser.shtml
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and Galy 2005). It consists in the extraction ofureent typed dependencies (as
illustrated in Figure 1 for the noumypothesis recording each time the number of
occurrences, and the number of different documientghich the co-occurrence was
found. For both these measures, we set a minimeeshbld of 3.

3.2.3. Predicate-argument structure extraction

By examining the results of the collocation extimtiphase, we noticed one limitation
of this approach. We were able for instance toaextfrom the corpus recurrent co-
occurrences of the vero investigatewith modifying adverbs €g. systematically
thoroughly fully), with direct objects€.g. the effectthe rolg, with in prepositional
objects €.g. in speciesn mice in straing because they had more than 3 occurrences.
However, we were not able to extract any dependeuittyafor prepositional object
(e.g.for properties for characteristicsfor feature3. Even though we extracted 6fr
object dependency relationships attached to the verinvestigate each object in
particular had only one or two occurrences in toepas, thus falling under the
minimum frequency threshold which we set to 3.

Particular relational co-occurrences might be reced by increasing the corpus size,
but we suggest that better results might be obdalnelooking not only for recurrent
typed dependenciebase — typed dependency — collocdbat also for recurrent
dependencies of a base anaddlocate typebase— typed dependency collocate
class We extracted from the dependency parsed sentatiaspendencies of verbs in
the corpus, analysed these manually and proppseticate-argument structuresr
collocational schemas for a number of verbs. At ititerface between syntax and
semantics, these structures describe the semardiemants and their possible
syntactic realisations. We believe this type oflgsia will allow users to gain a clearer
picture of verb usage, which relational co-occutemnrepresent only partially.

Providing examples of verb predicate-argument &ires is particularly useful in the
case of specialised verbs: a lot of verbs in biplege formed by metaphorical
extension from language for general purposes veidsexpressto translate to
transcribe to block etc However, these verbs develop a completely differe
argument structure in language for specific purpoés illustrated in Table 1 by (part
of) the predicate-argument structure of the Merlranscribe we would suggest that,
apart from the initial metaphorical link, the venlas nothing in common with the
general language verto transcribe which has a very simple predicate-argument
structure: ArgO:copier, agent, Arg 1:thing copfed general language dictionary
would prove useless as a writing aid for verbshaf kind.

8 UNIFIED VERB INDEX: http://verbs.colorado.edu/veirdex/index.php (the union of VerbNet,
PropBank, FrameNet and OntoNotes Sense Groupings)
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Argument Example
Arg 0: agent/ sujet RNAp, RNA polymerase, RNAp I
Argl: entity transcribed/object gene, genome, datiparepeats, etc.

Arg2: entity after transciptiom’to object | cDNA, mRNA,

Arg3: location, organ/tissue expressing|in tissue
transcription

Arg 4: direction towards the telomere/centromerein the
same/oppositdirection

Arg 5: source/transcription site from promoter region

Arg6: conditions under non-stress condition$n response tq
heat shock,in the presence/absenceof
carbon source

ArgMod divergently, convergely, constitutively
highly/at a high level, strongly, periodically

Table 1. Proposal of predicate-argument structuféhe verb to transcribe

Predicate-argument structures could not reliablgdrestructed automatically and need
to be validated by an expert in the field. We hawenually built 20 such predicate-
argument structures and intend to include therhénquery interface, described in the
following section.

4. The query interface

A vast body of in-depth studies has been devotdddancoding of collocations, and
more precisely in terminological databases andafiaties. Examples include Benson
et al. (1986), Mel'cuket al (1995), Heid and Freibott (1991), Heid (1992),d3#
and Thoiron (1992), Cohen (1986), Meynard (199@}l Binonet al (2000). Most of
these dictionaries or databases were built manuatlg therefore afford a much more
fine-grained encoding of collocations. They do rfudwever, address a readership
lacking linguistic background. While trying to retathe most interesting proposals
these studies make (such as the idea of encodllig&iions both under the base and
collocate entries), we have devised a simple catlon encoding system and a
minimalist query interface.

The data extracted may be queried via the firssigarof the search interfaleAs
represented in Figure 2 by results found for thebue investigate this version

® Hosted on the Institute Jacques Monod websitp:/httat2.ijm.univ-paris-diderot.fr/LangYeast/



BUILDING AN ELECTRONIC COMBINATORY DICTIONARY AS A WRITINGAID TOOL 351

supplies co-occurrences of the search term witlocates linked to it by a syntactic
relationship, as well as statistical informationclsuas the frequency of the co-
occurrence, its coverage — measured by the nunilsbfferent documents in which it
appeared, and mutual information. For each co-oenue, the user is provided with
one example chosen randomly from the corpus, wiscldisplayed in a pop-up

window.
@ LangYeast - Mozilla Firefox | =B 5 |
Eichier Edition -Affichage
| @ LangYeast

Retour 4 la page précédente

Retour a la page principale
Collocations avec : investigare [ 1611 ]

@ LangYeast - Exemple - Mozilla Firefox E@lﬁ

{ =,_ http://ytat2.ijm.univ-paris-diderot.fr/cgi-bi nfLangEjEf__:

To further investigate the Cdc34p requivement for
the onser of DNA replication we attempted to
immunodeplete egg extracts of Cde3dp .

 Foument | Valeurs

. . MI || Freg |l
(Yew P. Renee; Kirschner Marc W (1997). ¢ @D Ndocs
Proteolysis and DINA Replication: The CDC34 - -
Requirement in the Xenopus Egg Cell Cycle. Science 8.281 192 80
Magazine vol. 277 no. 5332 pp. 1672-1676.) bosa |2 [t
P role l.184 [12 62
[study 5.016 [52 5

l | Zotero £ -
= Plpossibiliy  [7.065 p5 P8
function 4273 p3 2

———T

nvestigate|[OBIET DIRECT : “fnom kelationship  [6.748 22 |0
|verbe Iim-‘estigate |OBJET DIRECT : Inom Imechanism }4_996 |121 Pl
|verbe IiﬂVF‘Rt‘FD:ﬂ'F |ADVERBE s ladi Inext |]" 387 |19 |19 o
| Terminé zotero

m

Figure 2. First version of the combinatory dictiopauery interface
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5. Future work

Several procedural improvements of the colloca@traction process and of the
guery interface will be implemented. In its curretdge, the dictionary contains 5,200
entries (selected by examining frequency listsaeteéd from the corpus) and 77,000
collocations. Obviously, the results contain a &ft noise and should ideally be
manually validated. Prior to this validation statgp means of reducing the number
of collocations have been envisaged. On the ond, laalot of collocations are actually
complex terms; for the second experiment on theSPtorpus, we plan a complex
term extraction stage prior to dependency parsdg. the other hand, a lot of
collocations with instances of gene, bacteria,gnobr yeast names could be grouped
under collocations with semantic classes, defirting term’s semantic preference.
Thus, collocations with particular instances sustyfal, E. coli andS. cerevisiae
could be replaced by collocations with the corresiiog semantic classeg€né,
{bacterig, { yeas}.

The query interface reflects the process througiclwtiata was extracted. However, it
is not very appropriate for the intended userseédt] for biologists, notions such as
predicate argument verb, modifying adverkare completely irrelevant. In the second
version of the query interface we intend to singplgup together collocates linked to a
base by a given syntactic relation, without nea@gssupplying a linguistic name for
each class; a generic hame such as 'type 1' cauldseéd and associated with the
explicit, extensive list of collocationso test a hypothesito confirm a hypothesiso
refute a hypothesisetc. We think that statistical information such faequency or
coverage would be interesting to keep as well. $eeond version of the query
interface should also supply an access to exangplpeedicate-argument structures as
well as longer idiomatic formulas belonging to gemescientific language which we
intend to extract. While access to collocations pretlicate-argument structures will
be given via a search term, as in the current @ersf the query interface, idiomatic
formulas will be grouped and accessed via the rieatiorole they play. For instance,
formulas such ast is commonly/generally/universally/widely acceptihat it has
been often asserted/noted/claimed/argued, thaduld be grouped under “Making
topic generalisations”.

In addition to these methodological improvements, wtend to formally test the
efficiency of the writing aid tool and to createathing material derived from the
corpus and the combinatory dictionary developed.
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Are vector-based approaches a feasible solution
to the “tip-of-the-tongue” problem?

Michael Zock, Tonio WandmachérEkaterina Ovchinnikova
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Abstract

Our goal is to help people find the word they areking for when producing language (writing,
speaking), a communication-mode often neglectedlibtionary builders. Word finding problems
manifest themselves in various forms via delays gndlity of output, ranging from incorrect
production (wrong term), to aborted productiong-(@f-the-tongue problem) or complete silence.
Obviously, failures can be relative, and they mayehvarious causes: ignorance, lack of usage or low
frequency of the target word, semantic or phona@gsimilaritiesj.e. interference, etc.

We will be concerned here only with the “tip-of-ttengue” problem, a state characterized by the fact
that an author fails to produce a word even thaigh knows it. The word has been memorized, but is
momentarily inaccessible. While one can think ofiaas strategies or tools to help authors to
overcome this state, we will consider here only ohthem, LSA (Latent Semantic Analysis), to see
how well it is suited to achieve our goal.

Keywords: lexical access, association, tip-of the tongubjem, vector-based methods, LSA.

1. The problem

Language production requires choosing words, wirigplies search in the lexicon.
People usually start by consulting their mentaldes (brain) before resorting to an
external resource, something they do only in cddailore, dissatisfaction, or if they
are particularly motivated and have time. Fortulyatgenerally this is not needed, as
search is successful. Words are retrieved quickig apparently without effort.
Nevertheless, there are cases where things go woyegdoes not know the target
word, or, a problem we are interested in here,fail® to access the word even though
one knows it. This is known as the tip-of-the-toadliOT) problem, a consciousness
state perceived as a knowledge gap, with the tavged being imminent but elusive,
despite very active search (James 1890). Thatutimaknows ite. has memorized)
the word, can easily be shown. S/he has produaedvtird (possibly in the (recent)

L LIF-CNRS, Université de la Méditerranée, Marseifieance, michael.zock@lif.univ-mrs.fr
2 CEA LIST, Fontenay-aux-Roses, France, tonio.warndeea@cea.fr
% Institute of Cognitive Science, University of Obnizck, Germany, eovchinn@uos.de
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past, s/he can recognize it immediately and witlzoyt mistake if it is presented in a
list, and s/he may be able to produce it later on.

People experiencing the TOT state have a stfeeting of knowing (FOK) that the
retrieval of the target word is within reach (Brod®91; Smith 1994). This feeling of
imminence can be sustained by various facts. Pdeglehat they know the word, and
that it is about to pop up, ready to cross th@is it any moment. Next to conceptual
and etymological knowledge (origin: Greek or Latitiley seem to know many other
aspects concerning the target word: its numbesydifibles prosody beginning/
ending (Brown and Mc Neill 1996)part of speechnoun, verb, adjective, etc.), and
evengender(Vigliocco et al. 1997). Strangely enough, the resolution of theblemm
occurs spontaneously, possibly at a time when et retrieval attempts have been
abandoned (Burket al. 1991; Reason and Lucas 1984).

2. Some psychological models accounting for lexicatcess

Studying speakers’ performance, Fay and Cutler {L@bserved that people tend to
make two kinds of errors: meaning-based substitsti¢eft instead ofright) or
substitutions based on similarity of formigtorical instead othysterica). Given the
little evidence of interference between these twmpgonents, they claimed lexical
access to be a sequentif@ed forwardprocess, meaning choices taking place before
computation of form, the latter having hardly emareffect on lemma choices (feeding
back)? This view is shared by many psychologistsg( Bock and Levelt 1992)
according to whom the process takes place in tHewimg way: given some
information (semantic, conceptual)Jeanmais retrieved, triggering the activation (or
computation) of dexeme the lemma’s corresponding phonological, or gragbe
form.® For a more detailed and sophisticated accountesegitet al (1999).

The two-stage model, based on speech error dadeniiin 1973, Fay and Cutler 1977)
and studies of the TOT-problem, is widely acce@atterworth 1982; Kempen and
Huijbers 1983). The major differences concern #lative autonomy of the modules
and the direction of the information flow (uni- Js-directional;cf. Caramazza 1997;
Dell 1986; Leveltet al. 1999). That words may be accessed on the basswfds
may not be straightforward, but has been showndlassic experiment by Brown and
McNeill (1966). Knowing that TOT states tend to wcevith low-frequency words,
they presented their definitions, asking subjeot@roduce the corresponding word.

4 Whether there is feedback between these two coemisrremains an open issue and shall not
concern us here.

® But see Caramazza (1997), Dedlal (1999), Badeckeet al (1995), who have different views
concerning information flow and the lemma/lexensidction.

®Note that the termlemma here has a different meaning from the one it Ugulhs in
computational lexicography: content and form anesodered separately. For psychologistsramais
an abstract entity containing semantic and symtdoformation (part of speech), but devoid of a
phonological form (phonemes, syllabic structurégmation curve). This information is encoded with
thelexeme
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Interestingly, having received the definition cdf'$ say,sampan people were more
inclined to producesarong being semantically completely unrelated, tharelated
word like “yacht” or “houseboat”.

This is how things are said to go if everything keofine, yet, as we all know, this is
not always the case. According to the two-stageehotkxical access can be
hampered at either levele. during lemma retrieval or during the computatidrtiee
phonological form (lexeme). While in both cases ame having aword finding
problem only in the second case, we speak ofca-problem For a discussion
concerning possible explanations of this kind dager failure, see Béroule and Zock
(2009).

3. Our goal: assist the language producer

As we all know, in case of word finding problemseotypical strategy consists in
resorting to an external resource (dictionary).tibi@ary users typically pursue one of
two goals: (a) as decoder(reading, listening), they are looking for the idifon or
translation of a specific target word, while (b)aaeencoder(speaker, writer) they aim
to find a lexical item expressing a concept antnfit into a given sentence slot
(frame). We will be concerned here with the encedeerspective.

While most dictionaries are better suited to adbistlanguage receiver than the text
producer, efforts have been made to improve thetsin. Actually,onomasiological
dictionaries are not new at all. Some attempts gokhto the middle of the 19
century. The best known is, beyond doubt, RogEtssaurugRoget 1852), but there
are also T'ong’'sChinese and English instructofT’'ong 1862), Boissiere’s and
Robert’'sanalogical dictionaries(Boissiére 1862; Robedt al. 1993), to name just
those. Newer work includesongman’s Language ActivatqiSummers 1993) and
various network-based dictionarie&fordNet(Fellbaum 1998)MindNet (Richardson
et al 1998),HowNet (Dong and Dong 2006) andathfinder (Schvaneveldt 1989).
There are also proposals by Fontenelle (1997)y&{@000), Moerdijket al (2008),
diversecollocation dictionarieqe.g.the BBI Dictionary of English Collocations, the
Oxford Collocations Dictionary for Students of Eisg), Bernstein’'s Reverse
Dictionary and Rundell and Fox’s (200RJEDAL, a hybrid version of a dictionary
and a thesaurus, produced with the help of KilffasrEketch Engine (Kilgarrifet al
2004). While, obviously, a lot of progress has bewmle, we believe that more can be
done.

As mentioned already, psychologists have showndpaakers being in theoT-state
have partial knowledge concerning the lexeme thégnid to produce. We would like
to use this information, no matter how poor it iy (partial or imperfect input), in
order to help the authors to find the word they laoking for. In other words, given
partial input we will try to guide their navigatipproviding hints to lead them towards
the target word.
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To achieve this goal, Zock and Schwab (2008) hawegsed to enhance an existing
electronic dictionary by adding an index basedtanriotion of association. Their idea
is basically the following: mine a well balancedjithl corpus in order to capture the
target user's world knowledge and construct a haggociation matrix. The latter
contains on one axis tharget words(the words an author is looking far,g ‘fawn)

and on the other theigger words(words likely to evoke the target worelg ‘young;,
‘deer’, ‘doe’, ‘child’, ‘Bambi’ etc.). At the intersection, they suggested to put
frequencies and the type of link holding betweenttigger- and the target-word.§
‘fawn--isa_a--dee€y.

Once this resource is built, search is quite ditfogward. The user provides as input
all the words coming to his/her mind when thinkiniga given idea or a lexicalized
concept, and the system will display all connected associated, words. If the user
can find the item he or she is looking for in th#, search stops, otherwise it will
continue (indirect associations requiring navigatidhe user giving another word, or
using one of the words contained in the list toagxpthe search space.

Remains, of course, the question of how to build thsource, in particular, how to
populate the axis devoted to tkwdgger words i.e. access keys. While Zock and
Schwab (2008) use direct co-occurrence measutesr(ter approaches) to determine
association, there has been work suggesting flar@er approachese. vector-based
models, are better suited to this ér@dne of the main goals in this work is to verify if
this is the case.

4. Vector-based approach

4.1. Latent Semantic Analysis, a second order ambro

While Latent Semantic Analysis (LSA, Deerwesteral. 1990, Landaueet al. 1998)
has initially been developed for improving inforiat retrieval, it has been used for
many task since, and sometimes with remarkable successefample, LSA was
able to retrieve relevant documents even if thelyndit share a single element with the
guery. Hence the claim that LSA could reveal seinamiatedness on the basis of
latent, hiddenj.e. indirect, information. If this is really so, thetSA should be a
candidate for building a tool helping people to rmeene the TOT state, a hypothesis
we try to verify in this work. In the remainder thie paper we describ®ord Finder a
prototypical system making use of this approach,\we present a small experiment in
order to evaluate its capacities to resolve TOfesta

"Word space models like Latent Semantic AnalysiSA)L (Dumais 1990), or Hyperspace
Analogue to Language (HAL) (Lund and Burgess 1286)typical representatives of this approach.

8 Automatic evaluation of student essays (Landatel 1998), knowledge acquisition (Landauer
and Dumais 1997), automated summarization (Wade-&ted Kintsch 2003), automatic hyponymy
extraction (Cederberg and Widdows 2003), etc.
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4.2. Word Finder

Word Finder (WF) is supposed to help authors being in the BRife to find the
target word. To this end the author provides a#l thformation he can access at
present, and the system returns a ranked list nflidate words among which the
target word is supposed to be found.

4.2.1. Information flow

A typical search proceeds as follows. The userifipsca query (input) in the WF
interface. The query is then forwarded to a statheaeb search engine.¢ Google),
returning a list of n top-ranked document snipp@sample phrases). From these
shippets WF extracts a set of candidate terms wdnietthen ranked according to their
semantic similarity with the query. The ranked issfinally returned to the user.

4.2.2. System interface

Figure 1 shows the prototypical interface of Worthder. It comprises a field
containing the query (herewbrd or sentence that reads the same backward and
forward’), the outputbox (ranked list of answers: ‘palindrome’, ‘versiike’, etc.),

as well a number of control panels: the womdsative importancetf-idf weight) with
respect to aeference corpusthe number of snippets to take into account imd
semantic relatednesgith the query (LSA parameter).

Find Words Q@@
. Stem
WordFinder v. 1.0
Evaluate
‘word or sentence that reads the same backward or forward | Find I Get Snippets |
Results for ‘word or sentence that reads the same backward or forward Tfldf-Parameter:

1. palindrome (B,610329)
2. -to- (5,126003)
3. verse (3,489833)

MNumber of Snippets:

4. madison (3,129536) n =
5. winston (2,592389)

6. does (2,578459) LSA-Parameter

7. ame (2,523117) 0z =

8. cannonball (2,381449)
9. twice (2,280263)

10. phrase (2,249897)
11. sequence (2,10337)
12. simple (1,888021)

13. doon (1,684468) TestLSA
14. like (1,670648)
Single words
parameters test

Figure 1. Word Finder interface

4.2.3. WF engine

In order to compute the output to a given query, return relevant terms, WF
performs a series of operations on the initial doeot snippets. More precisely, it
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creates a list of candidates, composed of all thelsvcontained in the snippets (non-
content {.e. ‘stop’) words are filtered out). Next it applies@mmer to the user query
and initial candidate list. Finally, the stemmecdhdidates are ranked using the tf-idf
and LSA measure.

4.2.3.1. Tf-idf measure

The tf-idf measure (term frequency-inverse docunfeeguency) is an indicator of a
word’s specificity, which is an important featurer fidentifying a TOT word. For a
word w it is based on the following equation: tf-idf(= Df(w) / logBaseRw)), where
Df(w) andBaseRw) refer respectively to the number of snippets amimgw and to
w's frequency in a reference corpus. In our cas&)ac a corpus of English web
documents containing about 2GB of words, was uswddetermining the base
frequencies.

4.2.3.2. LSA measure

Using distributional similarities of words, LSA bdé asemantic spaci which every
term (word or expression) is represented as a kmedioese vectors can then be
compared to one another via vector similarity messg.g cosine).

To compute LSA semantic relatedness we have usadwapaper corpus of 108
million words (The Timesand The Guardianof the years 1996 and 1998). We
calculated the LSA word space using the Infomayikiod The initial co-occurrence
matrix (window size: +-75 words) comprised 80,00@¢® terms; it was then reduced
to 300 dimensions by using SVD (singular value dgoasition). Since the words of
the query and those contained in the document Wetle represented as vectors, we
could compute the semantic relatedness betweenvanyf them (and even sets of
words) as a cosine between corresponding vectbisLS$A measure generally gives
reliable results concerning semantic relatedneswarfds, provided that there is
enough evidence in the reference corpus.

4.2.3.3. Ranking

The ranking measure used for ordering the candidgatis a linear interpolation of the
tf-idf andLSAmeasures described above. Thus, the nand the wordw is computed
as follows:rm = Df / Tf-ldfweight+ LSA-weight* LSAval whereDf refers to the
number of snippets containing, BaseFis w's frequency in the reference corpus;
LSAvalexpresses the LSA similarity of with respect to the query words (cosinEy;
IdfweightandLSAweightare the interpolation weights. These last two p&tars were
trained (see below) and used to control the impé&dthe tf-idf andLSA measures on
the final ranking.

®v. 0.8.6 (http://infomap-nlp.sourceforge.net).
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4.2.4. Parameter training

For training the parameters we have run the syftgrasing 100 word descriptions
taken from Burkeet al. (1991). Every item in the training set considta ¢arget word
and its corresponding description. For example wibed ‘palindrome’is represented
in the training set by the following definitionwbrd or sentence that reads the same
backward or forward”.

During training session we varied the value of ¢hparameters: (a) number of the
processed snippets (0 to 30), IHAweightand (c)Tfldfweight

WEF processed all descriptions of the training applying systematically all possible
parameter combinations. The first hundred candideteds returned byVF were
considered as hits. The word’s position is equatitl its occurrence in the output. If
the target word did not occur at all in the outpue, assigned it the position 100; last
but not least we computed an average positionl ¢drglet words.

The parameter combination yielding tloevest average positiofiap) was considered
to be the best combination. The following exampléghn illustrate position
assignment. Suppose the query and target word rgepectively tvord or sentence
that reads the same backward or forwardhd palindrome: If the output list
contains the following set of ranked wordghtase, ‘spelled, ‘palindrome,
‘winstoni, etc., then palindrone’ is assigned the value 3, as it occurs in thedthi
position.

In the training phase the following results haveerbeachieved. Concerning the
parameters, the best combination was 30 snippgetsldtgest set of possible queries
via API authorized by Google),SAweight 0.5; Tf-Idfweight 0.5;lap: 25.09. Table 1
summarizes the distribution of the positions of theget words processed under
optimal parameter setting. The top row shows thedigoposition in the output list,
while the bottom row shows the number of targetdsarccurring in this position.

Position| 1 2 3 4 | 5-7/ 8-15| 16-45| 46-99 109
#words| 56| 10 2 2 2 1 3 3 21

Table 1. Position distribution of target words mining set, using optimal parameters

Table 1 shows that 56 words occur in the first @laghile 73 target words from the
training set occurred in reasonable positions (3=2% words occurred however very
late.

Considering the best parameter combination sepgarfde each description of the
training set we can get an average position of 23mhich is better than the result
achieved with a unique set of parameters appliedlltdescriptions (25.09). Hence
parameter fine-tuning for queries may be helpfuie TSA measure proved to be
beneficial for ranking only 8 of the 79 target wefdund in the corresponding output
lists, representing hardly more than 10%. Our engdian for this poor result is that
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the target words from the training set were madstly-frequency words, occurring too
rarely in the corpus used for training the LSA rixatr

4.2.5. Evaluation

In order to empirically evaluate the system wet fi@nstructed a description set. First,
we selected 100 “difficult” test words which haveeady been used by psychologists
(Abramset al. 2007) for TOT experiments. We asked human subjgettive and non-
native speakers of English) to write a descriptiwndefinition of these words. The
experiment was performed online. The resultingo$edescriptions was then used in
order to evaluate our system, using tap measure, as described in the previous
section. The parameters were set to the valueshwiriaved best during the training
stage: average position for the descriptions pexvickspectively byative speakers
and nonnative speakers: (32.40s 29.36); Baseline (plain frequency ranking): 69.34
The results are given in Table 2.

Position| 1 2 3 4 | 5-7| 8-15| 16-45| 46-99 100
# words| 14 9 2 1 2 4 4 6 54

Table 2. Position distribution of target words @st set

The average positions achieved for descriptionsigea both by native and by non-
native speakers (32.40 and 29.36 respectively}lgreaceed the baseline (69.34), and
they do not differ a lot from the training resu25(09). However, Table 2 shows that
only 46 from the 100 target test words were disoeddy our systeprand only 32 of
them occurred on reasonable positions, comparttd3 words in the training stage.

It should be noted though, that the training ses w@nstructed from the descriptions
provided by scientists for research goals, wherths test set contains subject
descriptions which can suffer various shortcomifigsk of accuracy and correctness).
Taking a closer look at the test descriptions forcl our system failed to produce the
corresponding target words we discovered that mibtese descriptions appeared to
contain at least one of the following flaws: (agamplete description [emu: Ostrich];
(b) incorrect descriptionAgony: A psychic state of being inactive, unable to act,
passive]; (c) joke attemptE€astanetsclicky things that beautiful Spanish women use
in their hands to make music and excite horriblarsgh men].

5. Discussion and future work

As Rapp (2002) has shown, vector-based methodsweale suited to reflect
paradigmatic associations (such as synonymy). iShashighly relevant feature, since
paradigmatically related words are often presenthi@ authors’ mind while the
intended term is not. However, it is also knownt thach approaches are particularly
sensitive to the occurrence frequency of a worthetraining corpuscf. Bullinaria
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and Levy 2007). This is a very important point,vasrd finding problems generally
occur with low frequency terms. However, LSA is amputationally demanding
approach; the size of the training corpus as webfathe initial co-occurrence matrix
has clear limits (which we have reached on our mm&sh). For this reason, simpler,
but broad-coverage approaches, like those apple8ithonet al (2008) could turn
out to be more appropriate for the purpose of figdiOT words.

Apart from quantity (and its implied processing qiexity), other features of the
training corpus are substantial as well: qualityedsity and adequacy. While large-
scale corpora do nowadays exist, there is oftemadetoff between quality and
diversity. Moreover, a corpus can only convey adégusemantic relations (and
therefore candidate terms) if it is topically reldtto the query. But how can this be
assured in advance? These problems are not tristahe of their solutions can
probably only be approached empirically, that isekperimenting and fine-tuning.

This is precisely something that we plan to dohia tuture. In addition, we see two
lines of improvement for our system. First, for tirae being,Word Findercannot
treat compounds or named entities suchlalsn Lennonor fairy tale In order to
enable finding of multi-word expressions, one needsiclude frequently recurring
grams to theWF dictionary. Second, one could implement and comladditional
similarity or ranking measures such as for exantipbse based on WordNet or direct
association measures.

A reasonable answer to the question that we pasttkititle would probably be “No,
not as such.” The problems of complexity and compesign prevent approaches like
LSA from solving the TOT problem on a large and eyah scale. However, we have
seen that our approach, taking into account otifermation as well, already proves
to be beneficial. We think that a future solutiorthis problem has to combine various
sources of information in an intelligent manner. dArcertainly, vector-based
approaches should represent one of these sources.
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DIiCE in the web
An online Spanish collocation dictionary

Margarita Alonso RamoésAlfonso Nishikawa, Orsolya Vincze
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Abstract

DIiCE is an online dictionary of Spanish collocagowhich provides semantic and combinatorial

information of lexical units. The dictionary makese of the typology of lexical functions (M&lk et

al. 1995), together with natural language glossessriibe the semantic content of collocates. With
the aim of showing the different ways in which tHatabase can be exploited, we present the
organization of the online interface of the dicaon

Keywords: collocation, online dictionary, lexical functiorSpanish as a foreign language.

1. Introduction

In this paper we present tiBccionario de Colocaciones del EspaiiBliCE), a web-
based collocation dictionary of Spanish that isigeieveloped at the University of A
Corufia (Alonso Ramos 2005). Collocations in DiC& idiosyncratic combinations of
two lexical units, thebaseand thecollocate as defined by Hausmann (1979) and
others. DICE is similar to dictionaries such as Bfid (Bensonet al. 1986), theLTP
(Hill and Lewis 1997) or th®©xford Collocations Dictionary{Crowtheret al. 2002).
However, unlike these English paper dictionariebas been conceived from the start
as an electronic lexical database. This allowsouprbvide more information to the
user and to implement a flexible means of accegisiggnformatior?

As far as its theoretical framework is concernet;E>draws upon the fine-grained
typology of lexical functions (LFs) introduced imet Explanatory Combinatorial
Lexicology(Mel’¢uk et al. 1995). However, users of the dictionary do no htavee
familiar with this framework since the semantic wont of LFs is paraphrased in
natural language glosses.

2. The architecture of the dictionary

DiCE has been conceived as an electronic lexidabdse, a feature that makes it free
from the alphabetical order of conventional diciioas, given that the architecture of
an electronic dictionary is necessarily a netwark, a list. Our environment is divided

! Ixalonso@udc.es.
2 DIiCE is maintained in a MySQL database and is émpinted in PHP using an Apache Server
and the CakePHP environment.

Cahiers du Cental, n° 7 (2010), 369-374
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into two zones: the administration zone and thdipumne. The first one is handled
by the lexicographer; it is dedicated to the editiof lexicographic information
contained in the microstructure and the macrosirecsf the dictionaryg.g.semantic
tags or the list of LFs). The public zone can beeased freely by users. It consists of
two main components: the dictionary itself andadganced search component.

2.1. The dictionary component

We access the dictionary component through theolistemmas. Each lemma is
associated with a list of lexical units (LUs). Feasich LU, the user can look up the
corresponding semantic or combinatorial informatioAs for the semantic
information, the entry of each LU provides: a) anaetic tag that represents the
generic meaning; b) the actantial structure reptésg the participants of the situation
designated by the noun; c) corpus examples, mdeh alerived from the online
Corpus of theReal Academia EspafofCREA); and d) quasi-synonyms and quasi-
antonyms of the LU.

As for combinatorial information, we offer two sees of information: 1) the syntactic
combinatory information of the LU is shown in thev&rnment Patterreéquema de

régimen)section, where we specify the projection of its aptit valency structure

onto its syntactic valency structure and, in additithe subcategorization information
associated with the latter, and 2) the lexical cioory information is displayed in

the section Collocations. In what follows, we foauslexical combinatorics.

Taking a specific LU as the starting point, therusan choose between five different
groups of lexical correlates:

1) Attributes of the participants: Under this hemygi we have grouped those
attributes or nouns that refer to the participaitthe situation designated by the
LU. For example, in the entry for ADMIRACION ‘adnaition’, the user finds
digno de admiracién‘worthy of admiration’ or admirable ‘admirable’, both
referring to the participant that can compel adtiorg

2) LU + adjective. Here, the user finds adjectithedt co-occur with the LU;

3) Verb + LU: In this section, we have grouped teebs that take the LU as a
direct complement or as a prepositional complemegtdespertar antipatid[to]
arouse dislike’;

4) LU + verb: This section contains verbs that téhe LU as the grammatical
subjecte.g.el enfado se le pashbis anger subsided’;

5) Nounde LU: Here, we find noun collocates that precedeltbeintroduced by
the prepositiorde ‘of’; e.g atisbo de esperanza glimmer of hope’.

Once the user has entered one of these sectionsillhind a list of collocates or
semantic derivates preceded by an LF, a glossfdiiosved by one or more examples.
In the gloss we intend to give a brief indicatidntloe meaning of the collocate in
relation to the base. So, the glastensa‘intense’ serves to group various adjectives
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such aderviente‘burning’, profunda‘profound’, andenorme‘enormous’, which, in
combination with the noun ADMIRACION ‘admirationfulfill the same role,
although they do not have strictly the same meaniihgs proved to be a very useful
feature especially for learners, who may have #lpro choosing correctly between
collocations which at first sight might appear #vé similar meanings. For instance,
the following adjectives used with the noadmiraciénare described in the glosses as
follows:

(1) incondicional glossed astensaintense’

(2) ciega glossed amas intensa de lo convenieftigore intense than convenient’
(3) general glossed asompartida por muchosshared by many persons’

(4) eterna glossed aque dura muchdong-lasting admiration’

2.2. The advanced search component

The “Consultas avanzadas” (‘advanced search’) compioserves principally to carry
out specific searches. Rather than making queoiethé collocates of a specific LU, it
helps us find the answer for particular questions.

We can conduct three types of searches: 1) diexmtch, 2) inverse search and 3)
writing aid.

2.2.1. Direct search

“Consultas directas” (‘direct search’) allows us fiad the collocates of a base
described by a given LF. Besides the LF, the uasrahfurther option of specifying the

lemma of the base and its lexical unit when cagynt a search (see Figure 1 for an
example of a search for the collocates describettidy.F Magn of the Léstima 1h.

Funcion:
tipo de combinacién:

o Buscar por funcion |éxica igual a la indicada
® Buscar por funciones |éxicas que contengan la indicada

Lema:
Numero u.l.: v

1a/Ya sé que a ti no te cae bien, pero yo le tengo mucha
estima (DISAL)

1b/Comparto plenamente estas palabras, que reflejan en alto
grado la estima en que es tenida la creatividad por parte de
tan altos representantes de nuestra cultura

(borrar)

Figure 1. Direct search for Magaétimalb)
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2.2.2. Inverse search

We can conduct two types of searches using themp@onsultas inversag’inverse
search’):

1) The first type of search allows us to find the baka collocation starting from
the collocate. After having indicated the collogate also have the option of
specifying the LF associated with it. Figure 2 shdhwe results obtained from
the search for the collocaseraudalesin abundance’.

Encontradas 4 colocaciones, listadas del 1 al 4 (pagina 1 de 1)

Magn (4 valores en total)

afecto 2a (Sentimiento) [ve

Glosa

intensa

Ejemplos
1. Alegria a raudales, que diria un cursi.
2. Y entonces nos pusimos a firmar papeles y papeles, mientras Matias, Paula y Gonso derrochaban alegria a raudales. (web)

simpatia 2 (Cualidad) [ver ejemplos]

Glosa

grande

Ejemplos
1. Agassi desprende simpatia a raudales

Figure 2. Results of an inverse searchdaraudalesis a collocate

2) The second type of search is more oriented towendsprehension. Here we
can find out which LF — and gloss — codifies thiatien between a given base
and a collocate. For example, we can find thatudalesadds the meaning
‘intense’ to the basalegria

2.2.3. Writing aid

The option “Ayuda a la redaccién” (‘writing aid’} iintended to resolve questions
concerning lexical combinatorics raised by any kpeaf Spanish, including learners
and native speakers. It helps us verify whetheedam combination of words is

correct. At this moment, we offer the following twges of aid:

1) The first kind of aid allows the user to check wiegta given base can co-
occur with a given collocatef( Figure 3).

2) The second aid provides as search results colbaeesponding to a
meaning, codified by a gloss, and a syntactic sehéumder “tipo”).
Figure 4 shows a search for collocate adjectivesiagfria ‘joy’, meaning
‘caused by the misfortune of another person’.
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Base (unidad léxica optativa) Valor (2 caracteres minimo)

Borrar

[alegria | | | [a raudales

o Se ha encontrado 1 coincidencia:

Glosa: intensa
Magn (alegria 1a) = a raudales

Figure 3. Checking collocations with the Writinglaool

Base (unidad |éxica optativa) Tipo Glosa

|alegria ‘ ‘ v‘ ‘-« + adjetivo v‘ ‘causada por un mal ajeno v‘ |Obtener valores,

o Se han encontrado 2 valores:
Anti Bon (alegria 1a) = alevosa
Anti Bon (alegria 1a) = maligna

Figure 4. Finding collocates with the Writing aiolof

3. Conclusion and future work

As we have shown, the electronic format of DiCE #relcodification of collocations
through LFs and glosses turn out to be a clearrddyga over conventional collocation
dictionaries. The use of LFs allows for the effitiesystematization of the
representation of collocations. Such a systemapicaisentation is an important aid for
both the lexicographer and the users of the diatipnDiCE, thus, provides structured
information on Spanish collocations, which can kpl@ted in various ways by users
through the different search options.

From a lexicographical point of view, along witlyi@dual expansion of the dictionary
itself, one of our primary concerns is to look matesely into the possibilities of
standardising the glosses and generalizing themxcaordance with the meaning of
bases.

In the mid-term future we also aim at exploiting thatabase integrating the dictionary
with an exercise module, providing an online larggudearning environment. For
further support of the learner, the next releas®i@E will furthermore offer each
user the option to create his/her own learning spaavhich he/she can administrate
personal collocation lists, annotations, perforneascores and identified problems
with respect to specific collocations or collocatiypes®

% This paper was written within the framework of esearch project: FFI2008-06479-C02-01
(Ministerio de Ciencia), and partially funded byBER.



374 M. ALONSORAMOS, A. NISHIKAWA, O. VINCZE

References

ALONSO RAMOS, M. (2005). Semantic Description of Collocationsairexical Database. In
F. Kiefer, G. Kiss and J. Pajzs (edBapers in Computational Lexicography COMPLEX
2005.Budapest: Linguistics Institute and Hungarian Agag of Sciences: 17-27.

BENsSON M., BENsSON E. and Lson, R. (1998).The BBI Combinatory Dictionary of English.
A Guide to Word Combinationdmsterdam and Philadelphia: John Benjamins.

CROWTHER J., DIGNEN, S. and Lea, D. (eds). (2002)Oxford Collocations Dictionary for
Students of Englisi©xford: Oxford University Press.

HAUSMANN, F.J. (1979). Un dictionnaire des collocations kgpossible? Travaux de
littérature et de linguistique de I'Université de&sbourg 17/1: 187-195.

HiLL, J. and [ewis, M. (eds) (1997)LTP Dictionary of Selected Collocatiarisondon: LTP.

MEL'CUK, I., CLAS, A. and PLGUERE A. (1995).Introduction a la lexicologie explicative et
combinatoire Louvain-la-Neuve: Duculot.



Tagging collocations for learners

Margarita Alonso Ramd$ Leo Wannef, Nancy Vazquez Veida
Orsolya Vincz& Estela Mosqueira Suafesabela Prieto Gonzafez
%University of A Corufia’ l CREA and Pompeu Fabra University

Abstract

Collocations play a significant role in second laage acquisition. In order to be able to offerogéfit
support to learners, an NLP-based CALL environnientearning collocations should be based on a
representative collocation error annotated leacoegpus. We are currently working on such a corpus
for Spanish, starting from a fine-grained typolagfycollocation errors and drawing upon an existing
learner corpus, namely CEDEL2 from the Autonomousvetsity of Madrid. In this paper, we
present this typology and discuss the first findiogtained from our annotation work.

Keywords: collocation, learner corpus, error typology, Sphras second language.

1. Introduction

The importance of collocations in second languagguiaition is increasingly
recognized in the community (Lewis 2000; Grange3819 Howarth 1998; Nesselhauf
2003, 2005; Alonso Ramos 2006; Higueras 2006; Mar2006). To adequately
support students in learning collocations, it isictal to identify and classify the
collocation errors made by them and then offer etag exercises and adequate
illustrative material. This presupposes the avditgtof collocation tagged learner and
general corpora: a learner corpus allows us totiijethe most common collocation
errors; a general corpus is needed as a sourdlastfation and training material.

We aim at the development of an advanced NLP-basetputer assisted language
learning (CALL) environment for learning collocat® in Spanish. In this paper, we
focus on the problem of processing Spanish leazogsora, which consists of three
stages: (i) analysis of the corpus and derivatiba @ollocation error typology; (ii)
definition of a tag set to annotate the corpus; @dagging the corpus.

2. Towards a collocation error typology

A detailed analysis of learner corpora has provedbe essential (Dagneawt al
1998; Granger 1998a, 2007; Tono 2003). Such arysisakquires a predefined error

! xalonso@udc.es

2 ICREA and Pompeu Fabra University, leo.wanner@dpf. This paper was written within the
framework of a research project: FFI2008-06479-0C02{Ministerio de Ciencia and partially
FEDER).
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tag set or error typology (Granger 2007). This lsoatrue for the analysis of a
collocation learner corpus. Currently available eyahlearner error typologies tend to
group collocation errors into a single subclasdegfcal errors (Aldabeet al 2005;
Mili ¢evic and Hamel; 2007; Granger 2007; Diaz-Negrillo andrd@-Cumbreras
2007). Occasionally, collocation errors are alsrua$sed referring to the POS of the
collocation elements (Philip 2007). A closer lodlkadearner corpus reveals, however
that a more detailed typology is needed. For thpgre of the present study, we used
the Corpus Escrito del Espafiol LEZCEDEL?2) from the Autonomous University of
Madrid®, which consists of short compositions written kative speakers of English
(L1). Consider some examples from CEDEL2:

1) desedograr el golde ser bilinguallit. ‘I desire achieve the goal of
being bilingual’

2) [...] llenar un puestfde trabajq, lit. fill a position [of work]’

) recibi un llamade Brad lit. ‘I received a call from Brad'.

4) Algunostienen prejuicigoor edad lit. ‘Some have prejudice for age’

Apart from errors not related to collocatiomsq bilingual instead obilingtie), which
we ignore, the following collocation constructiomas stand odt

19 error in the base resulting from the projectof a word in L1 (English)
to L2 (Spanish)e.g.goal - gol: lograr [el] gol — instead ofograr [el]
objetivg

2) error in the collocate resulting from a laetranslation of a word from

L1 to L2,e.qg.fill - llenar: llenar [un] puesto— instead ofbcupar [un]
puesto

(39 error in the base resulting from a wrong niaipgical derivation and an
inappropriate use of the collocation as a wholthengiven contexte.g.
llamar — llamo: recibi un llamode Brad- instead ofecibi una_llamada
de Brad or, betterme llamé Brad

4) error in the number of the base and in theegoed prepositione.g.
prejuicio: tienen prejuicio[por algq], instead oftienenprejuicios[hacia
algal.

® CEDEL2, which has been compiled by the group tiedy Amaya Mendikoetxea, contains
about 400,000 words of essays written in Spanistdtyve speakers of English. The essays are
classified with respect to the proficiency leveltbé authors. The essays underlying our study were
written by learners with intermediate or advancedel of Spanish. For more information, see
http://www.uam.es/proyectosinv/woslac/cedel2.htm

*We interpret collocations in the sense of Hausm(@89) as idiosyncratic word co-occurrences
consisting of a base and a collocate.
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The errors are very different. Therefore, a finahged collocation error typology is
needed to capture these differences and be aldéfeio adequate didactic means to
address them.

In the present stage of our work, we distinguiskdimain types of collocation errors:
lexical errors, grammatical errors and registeorstrLexical errors concern either the
whole collocation or one of its elements. In thestficase, we find inexistent
collocations in Spanish whose meaning would beeotiyr expressed by a single
lexical unit (LU) €.g.*hacer de cotilleoglit ‘[to] make of gossip’ instead afotillear
‘[to] gossip’), and inexistent single LUs used @& of collocations &g
*escaparatatinstead ofr de escaparatedit. ‘[to] go of shop window’). In the second
case, we distinguish between errors concerningdgaratic lexical selectione(g.
*lograr un gol lit ‘[to] achieve a goal (in football)’ instead dfgrar un objetivo,lit
‘[to] achieve a goal’) and errors concerning syntatic lexical selection e(g.
*escribir el examernljt ‘[to] write the exam’ instead afiacer el examerit ‘[to] do the
exam); the former concern the base, the seconcblfezate.

Most lexical errors are literal translations from.LAlthough a finer distinction is
necessary later on to determine the source of raw a first approximation, the
distinction between “transfer by importationi’e., adoption of an inexistent form in
L2 — recibir un llamq lit ‘[to] receive a call’, instead ofecibir una llamada— and
“transfer by extension’i.e., extension of the meaning of an L2 lexical unisalvar
dinerq lit. ‘[to] save money’, instead @thorrar dinero— is valid.

Grammatical errors in our typology are directlykial to collocations. They concern
information that a learner cannot derive from thiangmar of L2 and that must be
described in the entry for the base of the coliocae.g. *hablar al teléfondit. ‘[to]
speak to the phone’ insteadtablar por teléfond[to] speak through the phone’).

In the class of register error, we group collogadiothat are pragmatically
inappropriate. Thustengo el deseo de ser bilingiié. ‘I have the desire of being
bilingual’ sounds odd in an informal context — bettme gustaria ser bilingud
would like to be bilingual’.

3. The process of tagging collocations in CEDEL2

Apart from a collocation error typology, a detailegimantic typology of collocations
is crucial in order to be able to offer the learagamples of similar collocations. The
most detailed and systematic semantically-orietypdlogy of collocations we know
of are the Lexical Functions (Mélik 1996), from now on referred to as LFs.

With the collocation error and the LF typologieshaind, we tag all collocations in
CEDEL2. In the case of collocation errors, we asootate the correct version of the
erroneous collocation and the corresponding LF .sZiem the following examples.
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() lograr [el] gol: lexical error in the base; extension of the megraf Sp.
gol ‘goal (in football)’ due to phonetic similarity witEng.goal;, LF:
Reall; correcttograr [el] objetivo

(2”) llenar [un] puesto lexical error in the collocate; extension of the
meaning of Spllenar ‘fill' based on the English collocatiortd] fill a
position LF: Operl; correctocupar[un] puesto

(37) recibi un_llamo[de Brag: lexical error in the base; erroneous derivation
based on the first person singular form of the \@pbllamar, possibly
analogous with forms likpase&pasear cantc<cantar, etc.; LF: Oper2;
correct:recibi una_ llamaddde Brad

Example (4”) shows that, on the one hand, a singlocation may show more than
one error, and, on the other hand, that the detetion of the source of an error is not
always straightforward.

(4”) tienen prejuicio[por algd]: 1. grammatical error in the government of
the base; intralingual; 2. grammatical error in thenber of the base;
intralingual or possibly interlingual since Engrejudice can be used
both as a countable or an uncountable noun; LFrDmerrect:tienen
prejuicios[haciaalgo].

The tagging of the learner corpus is currently geiarformed manually, supported by
an interactive annotation tool, Knowtator, which risalized as a plug-in of the
knowledge acquisition framework Protégé. The appn allows us to define an
annotation schema used in the process of annotatiogive information on the

semantics of the combinations — through LFs —, andthe case of erroneous
collocations, to describe the errors and proposereection. We are also about to
develop a collocation tagger that will tag both lafsl collocation errors. The work on
the LF-tagger draws upon the work described in Véaanhal (2006).

4. Conclusion

The preliminary evaluation of the corpus we anreatego far in accordance with the
schema presented above reveals that 39% of thecatibns used by learners contain
some error. 62% of the erroneous collocations d@ontexical errors, 33% show
grammatical errors, whereas 5% have both lexicdlgmammatical errors. In a more
fine-grained analysis of the more prominent lexigabrs, we find that 54% of these
represent an incorrect choice of the collocate, 2086ouse of an incorrect base, 16%
the use of an existing collocation with a differeetse, while 10% are cases of using
collocation-type constructions instead of singlesLWs for the possible source of
errors, we can establish that the great majoritigxital errors — 70% — represent clear
cases of lexical transfer from L1 to L2. Howevarrtlier investigation based on a
larger annotated corpus is needed to draw moregfiamed conclusions. We are thus
currently working on the extension of our collooatierror annotated learner corpus.
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WWWJDIC
A feature-rich WWW -based Japanese dictionary

James Breen
Monash University, Australia

Abstract

The WWWJDIC WWW-based Japanese dictionary sergadescribed. The service integrates many
different dictionary functions into a single packagnd contains many features aimed to assist
language learners and readers of Japanese texts.

Keywords: online dictionaries, hyperlink, customizationctittnary access, CALL.

1. Introduction

The WWWJDIC WWW-based Japanese dictionary (Bred)8R& an evolving multi-
feature dictionary service based on free and pulititonary files. It is widely used in
Japanese-language education, and has a numberncfiohs specifically to aid
language learners. The main server is at Monashetsity in Australia, and there are
five mirror sites in Europe (2), North America (@)d Japan. Usage is currently at
several hundred thousand accesses per day.

2. Design Goals

The dictionary service has been developed to relBee implementation aspects of
“tomorrow’s dictionary” (Atkins 2002) which propodea wide range of configurable
features and options, such as customized layougnsive hyperlinking to other
resources, and integration of the usually distidepanese character and word
dictionaries. In this respect the service aims ¢owgll beyond the scope of the
common commercial dictionary services based onesomf published bilingual
dictionaries (Kenkyusha 2009, NTT 2009, Yahoo 2009)

The dictionary files used by the server are:

1. the JMdict/EDICT Japanese-English dictionary (Br@é@4a), which has about
140,000 entries;

2. the ENAMDICT dictionary of named entities, whichshaver 700,000 entries;

3. the KANJIDIC kanji (Chinese character) dictionaBrgen 2004b), which has
detailed information on over 12,000 characters;

Cahiers du Cental, n° 7 (2010), 381-385
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4. a collection of glossary files in fields such & Isciences, law, engineering,
Buddhism and business.

Entries in the dictionaries can be accessed dithéine Japanese headwords (either the
kanji form or the pronunciation in theraganaor katakanascripts) or by words in the
glosses (see Figure 1). The kanji dictionary camdmessed via a variety of methods
including the traditional radical/stroke-count dodr-corner techniques, the character
pronunciations, the character meanings, and variioBonary indices. A multi-
component index based on the visual elements inctigracters is particularly
effective and popular. An external handwriting rfaee can also be used. The
dictionaries are integrated so that a user, hafmopd a particular character, can
display word entries containing that charactehawing selected a word, can examine
the details of the constituent characters.

Search Key: Ly Current Dictionary: Jpn—Eng General (EDICT)
Options:[Gloogle search, [G1] Google images, [Slanseido dictionary, [AILG dictionary (Eijiral,
[Ex]ample sentences, [Wlerb conjugations, [F] Feedback, Japanese[W]likipedia,

& BE [EUVWLE] (n) politics; government; (P) [Ex][GI[GII[SI[AI[W
BrEICDWLTEML £ 5. | suggest we discuss polities, [Amend

CE—Y; L4 Y (nadi-no) sage [GI[GITISI[AIIW] [GI[GITISILAIIW]

CHEas [T BELE] (n) celadon porcelain [GIIGITISI[AILW

CIFF [EWLE] (n) correct characters [GI[GI1[SI[AI[W

CEE [EULWLE] (n) political affairs [GIIGIT[SI[A]

CEEEF [EULC] (n) prime of |ife; era of national prosperity [GI[GIT[SI[A

CEEE [HULvE]  (n) prosperous undertaking [GI[GIT[SI[A

Figure 1. Example of dictionary word display

3. Text Glossing

One function of the service commonly used by sttglemd translators is a text-
glossing capability in which Japanese text is sedattand matched with dictionary
entries. The segmentation and matching process aigesnbination of most of the
dictionary files, and allows inflected forms of faerand adjectives to be aligned with
the dictionary formsdf. Figure 2).

CMFLDEZEEIDZMETEMNL L.

o 81k [LATLW] (n) cardiac arrest; ED

+« BE [mAL«] (n) (a) patient; (P); EP

o« [TRIME [BE52w>5L&+5)] (n,adj-no) (1) emergency measure; emergency
procedures; first-aid treatment; (2) temporary repairs; stop—gap treatment; ED

+ Possible inflected verb or adjective: (plain, past)
=g [Lvvd] (vhs,vt) (1) to make (the best) use of; to leverage (skills,
attributes, experience, etc.); to capitalise on (experience, etc); (2) to let
live; to keep alive; (3) to revive; to resuscitate; (P); EP

Figure 2. Example of text-glossing function



4. Features for Language Learners

WWWJDIC—A FEATURERICH WWW-BASED JAPANESE DICTIONARY

Aspects of WWWJDIC's service which are of particuteerest in CALL are:

383

the option of displaying a table of conjugations &my of the verbs or verbal
nouns in the dictionary (approximately 17,000 esfyi¢cf. Figure 3);

animated stroke-order-diagrams for the 2,000 mosincon kanji;

links at the entry level to the Tanaka Corpus 00,080 Japanese-English

sentence pairgf. Figure 4). The corpus can also be searched indepdy;

sound clips of the Japanese pronunciation of al@b&DICT entries.

Conjugating ft~<%: —Ek (type 11) verb. (Supplementary Comments
| Affirmat ive | Negat ive
| Plain/Informal | Polite/Fermal | Plain/Informal | Polite/Formal
AN
Not-past _’AD BRAFET frAd(x) friEHA
BT
[ Past |axr [zLE B |RREEATLE
Te-form RAT RAELT g:;: f\% BENERAT
|Conditiona| |ﬁf\'r:5 |ﬁ—<§ LES |ﬁm‘rmh\-;r:5 |&&$E‘h‘@b?‘:6
[ Provisional | R~hL |RxEvmo00  |RABOA | RREE AL S ()
Potential(#) n ia i =
Pl j= 2= O axsnET BALhEn BXLhEHA
Causative  |BNEED ANEEHET RAEEHL AREEEEA
fasEy =L ET frsEEhH0 s LEtA
(CasPass |RNEFESNE  |ANEESNET |RANTESHABL | RNSSELSRELA
volitional/ | &> AxEL:S AREND) ANETEL
Jolitional/ | gxBl&5/ck] |RNBIES/E] |RRGEVIES/C | RNGOIXS/C
lCL&ES IKLELS EllL &S EMCLELES
| Conjectural | RNBESS [Ax3TLs>  [A<BLE2S  [A<ELTLES
|A|ternatwe |ﬁ«\-r;u |ﬁ»\-; Ly |ﬁ«rm~-,,r;u |ﬁr\‘;t/\,‘c LEY
|&~3 |ARBE ARBERR

| Imper at ive

|&NEEM

Figure 3. Example of verb conjugation table

Other features of the service are:

a configurable interface enabling users to strecthe display and enable or
disable options to suit their needs;

multilingual operation. At present the main opergtipages are available in
English and Japanese. Other languages can be bygaadiending the catalogue
files, and a French interface is in preparation;
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- arestricted interface tailored for use with Jagamaobile phones;

- links from each entry to a range of online dictioes, search engines, Japanese
Wikipedia entries, the Japanese WordNet, etc;

- an edit interface enabling users to provide sugmestamendments, etc. about
dictionary entries or to propose new entries;

- an application program interface (API) enabling emsc from software and
servers.

Although most of the dictionary files used are Jas®-English, it also includes the
major WaDokuJT Japanese-German dictionary and emallapanese-French,
Japanese-Spanish, Japanese-Swedish, Japanesei&tundgapanese-Slovenian and
Japanese-Dutch files.

o AP Y—PRRECENE S EREEARETTICETLVE. T T
When Mary reached the bus stop, the last bus had already left.

o SAEEEROT < cHD, [ [T]

The bus stop is near our school.

« BEAREEALKEAAETH & -T2, [ [T]

Japanese and British people usually wait at a bus stop in a queue,

o SRR, T
The bus stop is quite handy.

+ BEARETRY T, BoAlCWE. T [T1
| got off at the bus stop and went to the right.

¢ SAFCHFVER, FRARRESHTLE o LRIV T M
Getting to the bus stop, he found thE bus had left.

Figure 4. Example sentences linked to thex /= entry

5. Conclusion

The WWWJDIC online Japanese dictionary server f@mamhstrated it is possible to
develop an effective multi-faceted service whictegmates many functions which are
typically spread over several printed dictionarias, well as providing features not
available in traditional dictionaries. Future deymhents are planned to include a
more dynamic “Web 2.0 user interface with greatser customization, a more
interactive mode of operation, and dynamic infoioratisplay.
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Have | got the wrong definition of...?

How to write simple technical definitions on the bais
of examples taken from Newsgroup discussiohs

Elisa Coring, Cristina Onesti
Universita di Torino

Abstract

This contribution is meant to point out the defimiEs of monolingual dictionaries concerning
common technical language. Our study is based enotiservation of some issues discussed in
newsgroup messages dealing with Motor vehiclebpth Italian and English, which were taken from
a subset of the NUNC (Newsgroup UseNet Corporap sofi multilingual corpora. The study has
revealed that technical meanings are often neglectalictionary entries and users often run into
difficulties. Such problems have a twofold explamat on the one hand, entries are not really
comprehensive of all the possible meanings; orother hand, explanations are sometimes not clear
enough. We investigate how definitions can be impdy pointing out some problems detected in
dictionaries and reported directly by users inrtipaists, outlining a sample definition for techmica
terms by considering some of the key problems pfulsers facing Language for Specific Purposes
(LSP), and the strategies used by “experts” to nzalerm clear, as regards both structure and words
used. The findings shed light on some problemsedfirtical definitions in monolingual dictionaries
and provide useful information to improve them.

Keywords: technical definition, LSP, newsgroups, bottomegfinitions.

1. Using Newsgroups in the dictionary making proces

In a technoscientific text, terminology plays arsestial role, being the core of
conciseness, precision and appropriateness. lbnsmon knowledge that technical
terms often come from an ordinary lexicon whichtisned into more specific
subsenses in specialized fieldsg, depression in economy or meteorology). A large
number of studies points out the problems of thesminological fields which take
part of their terminology from general language a@ivk to these terms a specific
entity. Ruiz Quemon (2006) for instance exploredrascientific protocols observing

! We are grateful for the support of the VALERE Rmj(arieta Alte di Lingue Europee in Rete
Formal Varieties in Newsgroups of European Langsag8tructural Features, Interlinguistic
Comparison and Teaching Applications), promotecRiegione Piemonte — Bando Scienze umane e
sociali, responsible: Massimo Cerruti. The pregeayer is the result of a joint work by the two
authors. However Elisa Corino is respondible forageaph 2, Cristina Onesti is responsible for
paragraphs 1 and 3.

2 {elisa.corino,cristina.onesti}@unito.it
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how common terms, which should be directly accésdi the users’ experience, are
often obscure and even ambiguous when used witbhmitcally specialized meaning.

Recent online dictionaries have proved that nevedypf references evolving upward
from readers directly onto the Net can be succeg¢sée Ding 2008 and his “bottom
up approach”). The ability of modern informatiortrieval systems to use dialogues
with the user as feedback for improvements in dictry making has been exploited
by many web dictionaries. Their forums even mandgecreate online communities
which share an immediate interest in the dictiongsglf, suggesting misprints and
typographical errors, problems with examples, exours or insufficient encyclopaedic
information, missing entries, etc.

On the other hand, corpora and electronic resounege now entered the common
praxis of dictionary making, helping lexicographevigh frequency lists, providing

them with examples in context and new entries. Nueless there is still little

evidence of any approach combining both the “falkstruction” of the dictionary and

the exploitation of electronic resources.

This contribution is meant to give an example ofwhblewsgroup discussions
collected in an annotated corpus can contribut¢héo dictionary making process,
shading light onto the users’ problems with Languégr Specific Purposes (LSP)
and, what is more, with the texts explaining th&ies. This amounts to a “bottom up
approach”, where participants themselves ask fqlagations and give detailed,
though simple and understandable, definitions. ddvpus is thus used as a source for
entries and examples, as a sample for definitiovts & a control tool. Newsgroup
messages provide a sort of “natural definition”gaeed by experts in such fields, who
try to write in as clear a language as possibkboabh they still use a very specific
terminology.

The NUNC (Newsgroups UseNet Corpora) is a suitenoltilingual corpora (ltalian,
English, French, German, Spanish) developed attiieersity of Turin and made up
of two years of the UseNet hierarchies. It is sulogid in different parts: a generic all-
comprehensive corpus and three subcorpora relat&boking, Motors and Digital
Photography and thus presenting a high level ofifipiey. Experts in the three fields
discuss technical matters with newcomers, showipgaliar register variation (from
formal to informal, see also Corino 2007). In tpaper we analyze in particular the
data extracted from NUNC-EN/IT-Motors.

2. What's the definition of...? definitions in specialist newsgroups

As is well-known, in a specialist context, termiogy comprehension, definition and

translation are a thorny matter. If we focus onnepies [1] and [2], we can easily

notice how people need the support of “experts’utmlerstand the subsenses of
technical termg.

% Please note that the examples have been accurgpetyduced according to the original format.
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[1] A: Or have | got the wrong definition of steato ?

B: quite possibly. For example , if you're goingand a right hand bend and the rear of the
car breaks away towards the outside of the bendstants to skid, steering into would be to
steer left . i.e the car is breaking away to tHe dad you steer into the leftiNUNC-EN
Motors]

A: Ahhh ... quite possibly indeed. | Am very gladidn't get a chance to foul this up ... | had
got the wrong definition !!

In [1] user A is quite disoriented by the definitiof steer into he found so far and
wonders whether it is correct. In fact, if we logh steer into in a common dictionary,

what we find is an extremely broad sense which dwoedit the users’ expectations for

a clarifying description:

verb 1 to control the direction in which a boair,cetc. moves: [VN] He steered the boat
into the harbour. (figurative) He took her arm asteered her towards the door
2 (of a boat, car, etc.) to move in a particulaniection: [VN] The ship steered a course
between the islands. V] The ship steered into .port
3 [VN + adv./prep.] to take control of a situatiand influence the way in which it develops
(Oxford Advanced Learner’s Dictionary 2000)

The answer given by B, by contrast, is very prease&ering the lack of the dictionary
and filling A’s need for a clear explanation. Theedlback given by the user confirms
the success of the definition and once more stdtesneed for considering this

meaning as well. It also highlights the need foiredepth study of how the definition

should be given.

Another example is the technical meaning of to dwidan amp). Most monolingual
(e.g. Oxford Advanced Learner’s Dictionary 2000) andingjlal dictionaries €.9.
wordferefence.com) seem to ignore it and the useforced to ask for some
information:

[2] A: What does “bridging an amp” mean ? [ MHa ]

B: “Bridging” refers to taking two channels of amglifier and combining them to turn the
amplifier into a one channel amplifier. [...] It sHdbe clear that when you bridge an amp,
you are changing *the amp*. The speaker’s imped@nteot* a function of the amp, but the
amp’s tolerance to a given impedance depends coehptmn the way the amp is configured.

B gives a “dictionary-like” definition, then givesome more details which could be
useful to his interlocutor. Here, as in [1], theggnce of metadiscourse markers is not
unimportant (“For example, if you're...”j.e.”, “It should be clear that”): they help the
reader to follow the writer's reasoning. Metadisseu markers “guide the reader
through the maze of the writer's units of thoudhtsndicating the organization of the
text. On the other level, metadiscourse markertsl laui interaction between the reader
and the writer and account for the atmosphere aader-friendliness of the text”
(Jalilifar and Alipour 2007); see also Crawford Geiottoli (2003), Hyland (2005)
and Parvaresh and Nemati (2008).
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Similar examples can be found in the Italian corfiINC-IT-Motori) where most of
the technical terms are of English origin thouginbecommonly used in Italian as
well.

[3] A: scusate la mia ignoranza , ma cose il Crdsatrol ?

B: Per definizione dall'inglese Cruise , & la @co& , cruiser € I' icrociatore o la nave da
crociera, ma viene definita cosi , anche una v&lociedia che puo tenere un oggetto in
movimento ... scherzo , volevo complicare le cose |, acceleratore automatico , quel
dispositivo che ti permette di impostare una vetocie tenerla senza dover premere sull'
acceleratore , di solito si disinserisce al toctquhlsiasi pedale ( nel suo caso credd 2).
[NUNC-IT Motori]

In example [3], the initial joke is a kind of moclgeof a traditional dictionary
explanation, which points out how useless suclotagic and etimologic definitions
are often perceived by users in practice. B explatee mockery and expressely
affirms that he wanted to make things more difficbut then he uses very simple and
clear words which clearly contrast with his dictioylike definition.

Another interesting example derives again fromdtatar-related terminology:

[4] Freno Motore

A: che cos’e il freno motore ? si manifesta solo 4uo anche sui 2t? cosa cambia dall’
iniezione ai carburatori, e perche ormai tutteddev CBR, GSXR ecc li hanno abbandonati?
Cos’e la ‘“trazione”™? azz... una serie di domandeeigmative se non hai idea del
funzionamento dei motori .

B: Ci provo, magari qualcuno potrebbe corregermsaévo cazzate a quest'ora. 1 Allora:
Buona volonta e capacita di espressione 110 e.l@toscenza tecnica: 90 / 100 1 Freno
motore: I'azione frenante che ha un motore a gassohNel 2T & molto meno evidente in
qguanto in ogni ciclo vi & una fase di lavaggio §aagio dei gas dal carter alla camera di
combustione) e quindi depressioni di scarsa etigh.4T invece abbiamo una fase in cui le
valvole sono completamente chiuse, se non c’é faistz incendiare come nel caso di gas
chiuso, la scintilla scocca ma non c'é scoppio iedjinessuna spinta sul pistone: in questo
caso , la discesa del pistone é frenata dal vudatesso stesso crea nel cilindro andando verso
il PMI e quindi il motore tende a frenare. 1 Ved@aom po' di precisare meglio il concetto. A
prima vista sembra giusto, ma cozza contro un femanfisico per cui € vero che il pistone
mette in depressione il cilindro a valvole chiugea & altrettanto vero che la stessa
depressione richiama poi il pistone verso l'allovdro effetto frenante & dato dallo stesso
fenomeno, determinato pit a monte e durante ladeszedente: I'aspirazione . [2[NUNC-

IT Motori]

4 Eng.: Sorry for my ignorance, but what is the €euControl? As for its definition it comes from
the English Cruise, that la crociera cruiser meanmcrociatoreor nave da crociergcabin cruiser),
but it is defined as follows: the average speedsimg object can have... I'm joking, just wanted to
make things more complicated, it is the automataekerator, that A device that enables you torset t
speed and keep it without having to push on thelacator, it usually switches off when you touch
another pedal.

® Eng.: What's the motor mounted brake? does it @ryk on the 4 stroke or also on the 2 stroke
engines? What's the difference with the carburatction and why have all various CBR, GSXR
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Also in this case, monolingual dictionaries (seei@iario interattivo Garzanti 2005)
cannot satisfy the need for a precise terminolddietp nor provide contexts without
ambiguities. User B mentions different cases afgbs tto summarize the content,
rewording his definition and making it more precfbiel 4T invece, Vediamo un po'di
precisare meglio, ma & altrettanto verp....

3. Conclusion

This contribution is a preliminary study meant tivegsome suggestions on how
Newsgroup UseNet Corpora discussions and data €arséd to shed light on users’
expectations, to provide authentic and up-to-dataterals following simple
explanations and an understandable language dégtelifficulties.

Newsgroups’ data give some interesting hints toctegraphers, highlighting users’
need for something more than a bare definitiony theefer to get details about the
actual functioning of the object to be defined.dfical examples have proved to be
more useful and in many cases addressed directhetaser€.g.“For example, when
you...”).

It would be desirable to exploit such corpus datahie future within a bottom up
approach, thus developing a tool which would bee&ldo single technical definitions.
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Some editorial orientations for a multi-tier
electronic monolingual school dictionary

Nathalie Gasiglia
U.M.R. STL, Université Lille 3

Abstract

Presenting dictionary texts in electronic formdeos important perspectives for enriching inforroati
and enhancing readability. The editorial orientatigpropose consists of a tiered system of entvigs
simple texts for beginners and more substanti@rinétion for older pupils, with explicit semantico-
syntactic patterns, and with an original way ofsprging explicit mark-up, and synonyms and antonyms

Keywords: electronic dictionaries, school dictionaries.

1. Introduction

As part of their school learning in France, pupiss to 14 can use a wide range of
printed monolingual dictionaries, but very few etenic ones: while twenty or so

printed dictionaries for learners are published Ayzou, Hachette, Larousse, Le
Robert, etc., only two electronic versions exissigned for pupils of 8 to 10) pub-
lished by Auzou and Le Robert. This situation mé&arge now that primary and

secondary schools are making increased use ofr@héctmedia. As part of a more

general analysis of electronic dictionaries, thiggr aims to present three editorial
orientations designed to improve access to linguiistormation at schodl.

2. A multi-tier system

Two observations have led me to try and find ow lam electronic dictionary might
evolve as the skills of those consulting it develop

(i) during their first years at school, pupils shible able to access an increasing
amount of information formulated in terms adaptedheir level of intellectual matur-
ity, as is the case with the range of printed diwdries available;

(ii) when working with pupils who are learning tead, teachers make considerable
efforts to help them decode information in the iditaries designed for them (this is

reflected in schoolbooks), but this kind of assistis given less and less frequently
as dictionaries become more complex: it is thudligaurprising that not all high school

pupils know how to make the best use of their diries.

1 U.M.R. 8163 du C.N.R.S. (STL) & Université Lille(Brance), nathalie.gasiglia@univ-lille3.fr
2 See also Gasiglia (2009: 267-289) for other deprakents about these questions.
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The editorial orientation | propose consists deeetl system of entries with simple texts
for beginners and more substantial informationdidier pupils, maintaining the visual

pointers that help the lookup process (indicawysbols, etc.). This would enable each
user to consult a type of entry whose scope antedagf complexity is best adapted to

his or her skills and to the type of informatioquéed?

Version for the youngest users:

initier et s’initier verbe = Toutes les formes du verbe

ils lui en enseignent les connaissances élémentaires.

Le nouveau professeur de musfque\ initie [es éléves & la pratique du banjo.
Des exercices du manuel de frangafs\ initient les éléves 4 | iUl
% |Une personne| s'initie & une activite [un travail, un art, un sport] quand elle en apprend les connais-
sances elémentaires.

S

= Ce qu'il faut savoir pour exprimer l'idée de l'initiation d’'une personne a quelque chose
@ [Une personng| ou [une chose] initient une action ou un événement quand elles les déclenchent.

Le maire| a initié la construction d'une nouveille gcole.
= Ce qu'il faut savoir pour exprimer l'idée d'une initiative prise ou de la cause d'un événement

Version for high school pupils:

initier et s’initier verbe = Toutes les formes du verbe

O Le verbe initier a été emprunté peu aprés 1350 au latin initiare, qui signifiait « enseigner les premiers
€léements de (quelque chose) ». Le verbe frangais, comme son étymon latin, s’est d’abord applique aux
mystéres religieux avant de s'étendre a d'autres domaines.

() Descriptions triées par ordre historigue
1[Une personne ou un texte| initient (une personne) & une activité [un. travail, un art, un sport] quand
ils lui en enseignent les connaissances élémentaires.

2[Une personne ou un texte] initient (une personne) & un savoir ésotérique quand ils lui en transmettent
les connaissances fondamentales.

3[Une personne ou un textg| initient (une personne) & un culte quand ils lui transmettent des connais-
sances qui fonderont sa croyance.

Différents livres| initient aux.religions d’Extréme-Qrient.

= Ce qu'il faut savoir pour exprimer |'idée de I'initiation d'une personne & quelque chose
@ Le francais a étendu les emplois du verbe initier en empruntant le sens « étre & I'origine de » du
verbe anglais initiate.
Une personne]ou[une chose initient une action ou un événement quand elles les déclenchent.
Le ministre de {’environnement| a initié un nouveau programme de recyclage des déchets.
= Ce gu'il faut savoir pour exprimer |'idée d'une initiative prise ou de |la cause d'un événement

Figure 1. A tiered system of entries

% See also Atkins (2002: 12-13) and Verliretel. (2009).
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For instancecf. Figure 1:

1) the information displayed for 6-8 year olds wbekpress definitions and contextuali-
zations in simple terms, while for 8-10 year oldsl ayounger high school pupils it
would present further semantic splits and use nsmehisticated vocabulary and
syntax;

2) the version for the youngest users would litné display of etymology to borrow-
ings whose phonographic properties are not consigtieh French norms, pointing out
these unusual characteristics and briefly desdailie foreign origin of the items in
question; the version for older primary pupils wbgive elementary indications for all
borrowed words (only adding etymology to information pronunciation and spelling
when appropriate); while the version for high sdhmgpils would extend the informa-
tion to words inherited from Latin or constructedrrench (linking these local indica-
tions to the etymological, historical and morphatadjinformation given throughout);

3) the different meaning descriptions are givereherorder of complexity (from most
general to most specialised usage), this view eanpolated on demand to reflect their
historical order or to explicitate the derived megs described in 3, 2 and 1 of sense 1
(cf. “Version for high school pupils”).

3. Helping pupils identify semantico-syntactic patrns in context

Pupils often have an inadequate understandingeofvly predicates (especially verbs)
bring syntactical and semantic constraints to lmatheir context. Designing clear

presentational templates for constructional pasténwolves creatively exploiting the

potential of the electronic medium.

3.1. To make patterns easier to identify

To help pupils to understand the wanitier in a sentence likee projet Bus Thééatre
est initié par le club d’art dramatique de I'écql¢he electronic dictionary could pro-
pose a number of questions in order to find thetrmppgropriate description:

For high school pupils (cf. Figure 1):

Le verbeinitier est-il employé a la voie passivére initié ?
| [si oui alors]

Le sujet du verbe évoque-t-il un humain ?

| [si non alors]

Voir description de sens n°2.

3.2. To make patterns easier to understand andere-u

When printed dictionaries present set patterngespanitations mean that they can be
both highly coded and incomplete; moreover, fotbgewith complex patterns it is of-

ten hard to correlate the coded representationtivitttontextualisations given. To make
patterns easier to understand and re-use, | feglutd be appropriate to link them ex-
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plicitly to definitions and contextualisations, thmaking it easier for users to identify
precisely what corresponds to each element of dittenm. By way of example,

« for initier when it meangroposer une initiatiorto initiate), contextualisations would
illustrate one patterrct. Figure 1):

subject = gqrinitie direct object = ggmdirect object = a ggch

« for permettrewhen it meanautoriser (authorizg, contextualisations would illustrate
three patterns:

permet (ggcha gan+ a gande Vinf+ qu P

[Le médecifpermet le chocolat Léa (=[] le lui permet)
[Son pérfpermet & Lucde sortir (=]Il] le lui permet)

[Le maitrépermet gue nous jouiong=ll] le permet)

This innovation, which could significantly reinf@¢he metalinguistic skills of pupils,
nevertheless means taking into account the waylairtiformation is presented in
coursebooks: for this reason visual codes suclighdidghting, underlining, frames and
colours could be set to match what the pupils aseluo seeing elsewhéete.

4. Helping pupils express things in different ways

To enable the dictionary to fully realise its pdiehas a production aid, an analysis of
the possibilities offered by electronic media haspired an original way of presenting
explicit mark-up, and synonyms and antonyms.

1) Stipulating a variety of lexical usages make=agy to know normative positions:

® L’emploi du verbenitier dans le sens “étre a l'origine de” est relativehfegquent, mais

il est déconseillé parce que c'est un emprunt aglas qui n'est pas indispensable a
I'expression en francais. Il ne doit pas éclipsauttes verbes de méme sens ou qui apportent
des nuances intéressantes dans certains contEkiésgure 1, meaning 2)

2) Explicitly linking synonyms and opposites to textualisations immediately makes
clear any adjustments required when substituti@egglace. Each contextualization
could have a pull-down menu presenting correldtasdan directly replace the item in
guestion.

4 See alsd®ase lexicale du francaigttp://ilt.kuleuven.be/blf/) and Verlindet al. (2004: 428-
432) for other presentations.
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lLe ministre de I’environnemé}a initi¢ v un programme de recyclage des déchets.
j{a amorcé
{a déclenché
i1
Further synonymic and antonymic reformulations dobke presented as coherent
subsets linked to explicit reformulation notes,ading to whether they include:

— synonyms and opposites requiring syntactic reffinge
* Qgnpermeta qqn de Vinf Qgnautoriseqgn a Vinf

ermet_efl__[___l_J_cde sortir. /utoriseﬂ: a sortir. (= @ I’y autorise

* Qqgninitie ggch/ Qgndonne un coup d’'arrét qqch

ILe ministre de I'environneméra initi€ un nouveau programme de recyclage des
déchets.

—words that are morpho-semantically linked, suemaminal derivatives of verbs in
support-verb constructions:

* Qgninitie ggch/ Qgnprend l'initiative de gqgch

lLe ministre de I'environnemérd initié un nouveau programme de recyclage des
déchets.

— alternative syntactic constructioms$: permettrein § 3.2.;

— alternative constructions (passive for example):
Un programme de recyclage des décheésé initi€par le ministre de I'environnement

— alternative phrases:

L’'erreur est humaine ! / etc.

5. Conclusion

Presenting dictionary texts in electronic formafiecs important perspectives for en-
riching information and enhancing readability. Tghuhe editorial orientations pre-
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sented here do not cover all possible fields oétigation, they touch on three areas
where dictionaries might make significant advarzgghanging their lookup medium
in order to help young learners absorb linguistides more effectively.

References

ATKINS, B.T.S. (2002). Bilingual dictionaries: past, mes and future. IrM.-H. Corréard
(ed.). Lexicography and Natural Language Processing. As@sift in honour of B.T.S.
Atkins EURALEX: 1-29. — f ed. (1996). InM. Gellerstam, J. Jarborg, S.-G. Malmgren,
K. Norén, L. Rogstrém and C. Roder Papmehl (elsjalex'96 ProceedingsGoteborg:
Goteborg University: 515-546.

GasiGLIA, N. (2009). Evolutions informatiques en lexicodrap: ce qui a changé et ce qui
pourrait émergei.exique 19: 235-298.

VERLINDE, S., &LVA, T., FETIT, G. and BNON, J. (2004). Les schémas actanciels dans le dic-
tionnaire: point de convergence entre la morphelogt la sémantique lexicale. In
G. Williams and S. Vessier (eddjroceedings of the Eleventh EURALEX International
Congress, EURALEX 2004, Lorient, France, July 6-2004 Lorient: Université de
Bretagne-Sud: vol. 2, 427-436.

VERLINDE, S., $LVA, T. and BNON, J. (2009). Les bases de données au service dtiord
naire d’(auto-)apprentissage pour allophohesique 19: 217-233.



Automatic annotation of actants
in specialized corpora

Fadila Hadouche Marie-Claude L'’Hommg Guy Lapalmé
Université de Montréal

Abstract

The objective of our work is to develop an automatiethod for identifying actants (also called
argument} of predicative lexical units in running text. $hivork is carried out within a larger project
that aims at providing rich contextual informationterminological databases. More specifically, the
project consists in annotating predicative ternes,verbs, and their participants in contexts exaact
from a French corpus of texts on computing andltibernet. The participants are divided into two
groups: actants that are required to define thiedéxnit and circumstants that are optional.

Keywords: actancial annotation, semantic annotation, syiatacules, specialized corpora,
terminological database.

1. Introduction

It is increasingly recognized that reference wofgeneral-language as well as
specialized dictionaries) should include informat@bout the syntactic structures in
which lexical units or terms can be found. In ortedo this, different models have
been proposed in lexical databasesy(Wordnet provides what is referred to as
sentence frames for specific lexical units; FranmteMeéiich describes lexical units
within semantic frames, supplies a large numbearufotated contexts, along with
valency patterns). These ressources are usefullifguistic as well as Natural
Language Processing (NLP) applications like questiaswering, information
extraction, translation, and information retrieval.

In this article, we present a project that aimpratviding detailed information about
the argument structure of predicative lexical unire specifically, our aim is to
annotate predicative terms along with their pgrtiois in contexts extracted from a
French corpus of texts on computing and the interfikis annotation includes the
following information: verbal lexical unit, semamtiroles €.g agent, patient,
destination, instrument, manner, location and meaystactic functionse(g subject,
object, complement), syntactic group®.g noun phrase, adverbial phrase,
prepositional phrase), and the indication of th@etyof participant (actant or
circumstant).

! RALI, Université de Montréal
2 OLST, Université de Montréal
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Figure 1 shows how the lexical unitCCEDER is annotated together with the
participants identified: [processeur] is labeledamsagent actant; [directement] is a
circumstant of manner; and [cache] is labeled aacéant of location. Participants are
divided into two groups: (1) actants that are nsagsto define the lexical unit; and
(2) circumstants which are optional (Malk 2004). As shown in Figure 1, the
participants are in brackets. Their syntactic fiorgt syntactic group and role are
given in subscripts. Types of actant and circumstam written respectively ACT and
CIRC, syntactic group like SN for noun phrase, SAdwv adverbial phrase, etc. and
syntactic function like SUJ for Subject, OBJ forj&dt, MOD for modifier, COMPL
for complement are written in italics and semaries are written in upper case. The
lexical unit is written in bold and in upper case.

Le [processus]sn sus act, acent) ACCEDE [directement](saav, mopcire, manierey[au cache primaire](sp compiact., Lieu)

In English: The process accesses directly to thegry cache

Figure 1. Example of manual annotation

It is worth mentioning that the methodology usednbmotate the contexts manually is
largely based on that developed within the Framedieject (Ruppenhofeet al
2006). However, in our work, while participants &beled in terms of semantic roles,
in FrameNet, they are labeled as Frame elemenis.afimotation is a time-consuming
task that prompted us to develop an automatic geot® annotate participants, more
specifically actants. We are convinced that autorgapart of the process will also
provide a valuable assistance to terminologistsysay out this task.

In this work the focus is on French verbal lexigaits. Our corpus is composed of 105
lexical units and 2309 sentences manually annotagettrminologists. Our method
aims (1) to identify participant actants by usinées extracted in the parser for French
“Syntex”; and (2) to annotate the actants iderdiféduring the previous step with
semantic roles. In this experiment, we annotatedles of agent and patient.

2. Automated method for finding relevant participants in contexts

As was mentioned above, the first part of our metbonsists in locating relevant

participants in contexts; then, we can attemptatzel them. These tasks are further
divided into three steps: identification of panpants, type assignment of participants
and semantic roles identification. These taskshbased partly on the extraction of

rules using the syntactic links between the lexirals and their participants.

2.1. Rule extraction

During the first step, we use the Syntex parserufi§ault et al. 2005), which
computes the dependencies between the componends seintence, as shown in
Figure 2, in which the verbal lexical unit is inpgrcase and syntactic group labels are
in italics (Det stands for determinant, Nom for npWPpa for past participle verb,
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Adv for adverb, Prep for preposition). Syntactimdtions are in uppercase on the
arrow links.

PREP

NOMPREF

/\/‘\, /\/\

Le procesus ACCEDE directemer au cach primaire

Det Nom VConj Adv Prep Nom Adj

Figure 2. Syntex dependencies

In the results produced by Syntex, we focus on adefd right dependencies of the
verbal lexical unitACCEDER From there, we extract rules to identify part&ips and
their features. This is performed by combining thi®rmation provided by Syntex
(Figure 2) with the manual annotation of particiizatFigure 1). An example of the
combination is shown in Figure 3. (On top of thateace, we see the Syntex links of
a sentence components indicated by arrows and belevgee the manually annotated
participants in our corpora shown with dotted arjovhis information will serve as a
basis to build rulescf. Section 2.1.1).

PREP

/—\ NOMPREP ADJ

Le | processus ACCEDE directement  au cache primaire
Det Nom VConj Adv Prep Nom Adj
< % - 7

Figure 3. Combination schemata

2.1.1. Rules for participants identification

The left hand side of the rule (conditions of apgion) is composed of the words
appearing in the sentence with the top links ofifég3. The right hand side states the
participants identified. In a rule, a word is désed by its features <wordi, Posi,
Rolei>, in whichPosiis the part of syntactic group wfordi andRolei is its syntactic
function. The lexical unit is in uppercase and tsult in the right hand is described
by the features corresponding to the participantdwdhese rules are shown in (1),
(2), (3) and (4):

Lexical unit + <word; , Nom, SUJ> =2 <word; ,participant,Sujet > Q)

Lexical unit + <word; , Nom, OBJ> = <word; ,participant, Objer> 2)
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Lexical unit + <word; , Adv, ADV> =2 <word; ,participant,adverbe> (3)
Lexical unit + <word;,Prep,PREP>+ <word, Nom, NOMPREP>
- <word;, participantNOMPREP> (4)

2.1.2. Assigning type actant or circumstant

The feature assigns a type to the participant:nhdoba circumstant. The features
<Nom, SUJ> and <Nom, OBJ> are actants in all césiéh all verbs) and the feature
<Adverbe, ADV> is always associated with a circuamst(with all verbs).i.e. ‘le
processus ACCEDE directement’ and ‘le processusBANDONNE directement’;
[processus] in subject position is an actant foe tfwo verbsACCEDER and
ABANDONNER. The adverbe [directemdris a circumstant for these two verbs. Here,
the type actant and circumstant depends only ofetiteres (corresponding to subject,
object, or adverb) no matter what verbal lexicait us used. In this case, the
corresponding rules are shown in (5), (6), (7) €)d

<word,participant,SUJ>> <word, actant,SUJ,role> (5)
<word, participant,OBJ>-> <word, actant,OBJ,role> (6)
<word, participant, ADV>-> <word, circumstant,ADV, role> @)
<word,participant, NOMPREP>> <word,type,role> (8)

In (8), “type” can be actant or circumstant. In teample given in Figure 1 for the
verb ACCEDER, [au cache primaire] is an actant introduced lgygreposition “a”. But
with other verbs, complements introduced by the esgreposition correspond to
circumstantsd.g, [a ce stade] when linked to the ve#ANDONNER is a circumstant).

So, in order to identify actants and circumstamisoduced by a preposition, we
compute the probability P:

# (type ,lexie ,prep ,nomprep )
# (lexie ,prep ,nomprep )

P(type |lexie ,prep ,nomprep )=

This probability calculates the number of timesedirency) that a givelexie (i.e.
lexical unit) appears with a preposition as actantircumstant. If its frequency as
actant is higher, then we will decide it is an at&nd not a circumstant.

2.1.3. Actant with the semantic role agent

In the first stages of the project, we annotatey ackants and the feature assigns them
a semantic role. The corresponding rules are shiod) and (10).

<word, actant, OBJ>> patient 9

<word, actant, SUJ>> {agent, instrument, cause, source...} (20)

% The probability P is estimated by the ratio betwtee number of times the preposition as actant
or circumstant appears witexie and the number of times thiexie appears with or without this
preposition.
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Generally, we have seen in our corpus that theifeatNom, OBJ> assigns a semantic
role “patient”.
In the case of (10), the feature <Nom, SUJ> camaseign a semantic role. In many

examples, this feature assigns agent for some, umgsument for other, etc. In order
to identify this semantic role, we estimate thebataility P:

# (role ,,lexie ,FS,GS ,word )
# (lexie ,FS,GS ,word )

P(role |lexie ,FS,GS ,word )=

This probability calculates the number of timesdirency) that a given lexie.q.
lexical unit) appears with a word (taking into agobits part of speech and syntactic
function) and a role as agent, patient, destinatatn. The most frequent role is
selected.

2.2. Application of rules on an example

The sentence reproduced in Figure 3 has threecipantits indicated by the links at the
bottom; the application of our rules to each pgséint is as shown in Figure 4.

ACCEDERF< Processeur,NomSUJ> ACCEDER < cache,Nom NOMPREP>
(1><5><10ﬂ (4)(8)(1ﬂ
<Processeur, ACT, Agent> <ache, ACT, Lieuw>

Figure 4. Application of rules to participants afrgence of Figure 3

In Figure 4, the feature of [processeur] NomSUJ>, the rule (1) and rule (5) are
applied and the result is that [processeur] iscard® When this actant is identified,
we must attribute to it a role. Then rule (10) mpléed here and the role selected is
Agent. The same work is done to the noun cache.riiles applied here are (4), (8)
and (10) and selected the role location for thiarsc

3. Conclusion

We have successfully developed a method for extigactiles to identify actants of

French verbal lexical units. These rules extraatures for assigning semantic roles
like agent or patient. The application of theseesuto more than two thousand
manually annotated sentences produced resultsamithccuracy of 70% and a recall
of 83%. In the future, other semantic roles suckesination, location or instrument
will be considered.

“ Rule (1) decides if processor is a participarthefverb “accéder” or not and rule (2) decides if i
is an actant or a circumstant.
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This automatic process should help alleviate theeoti annotation which is still
carried out manually. Automatically annotated seoés will be submitted to
terminologists who will then only have to edit thietput. This work contributes to the
design and availability of lexical and terminolagicresources containing rich
linguistic information.
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Automated extraction of neologisms for lexicography

Jakob HalskoYy Pia Jarvat

Danish Language Council, Copenhagen

Abstract

The paper describes the implementation and evaluatf an automatic neologism detection
prototype, theWord trawler In two different experiments involving newspapexts three detection
techniques are tested, namely primitive filterirggatistical “weirdness” by comparison with a
reference corpus predating the analysis corpuspaalbgy markers. It is found that a combination of
these techniques results in the highest precisipproximately 40%). However, neology markers
drastically reduce recall and should only be uséérwample data is available. The authors finally
suggest that diachronic frequency profiling coutd used to further reduce system “noise”, such as
occasionalisms and spelling errors.

Keywords: neologisms, automatic, extraction, evaluation.

1. Introduction: What is a neologism?

Arriving at an operational definition for the coptef “neologism” is difficult. First
of all, a neologism is new but relative to what?c@ally, it may be new but
completely insignificant, for example a semanticalansparent, trivial compound like
“klimakonference” ¢limate conferende Thirdly, many candidate neologisms
represent transient phenomena and are thus trangiemselves, for example
“klimakaravane” ¢limate caravah This name was given to a bus touring Denmark in
2009 and distributing information on global warmiigyich words will never reach the
stage of “Lexikalisierung/Integration” cf{, Teubert 1997). Fourthly, candidate
neologisms are really often occasionalisms or dieg¢caonce-formationsc{. Fischer
1998) or “lejlighedsdannelser” (Jarvad 1995). Theseinfrequent, often idiosyncratic
and highly transient, expressions like “osteskuffdieese drawgr

Given evidence that the new word or usage is bewpnmstitutionalized, true
neologisms, on the other hand, include:

(1) words referring to new objects or phenomena, drample “klimacertifikat”
(climate certificatg;

(2) new words replacing old ones, for example “séot “neger” (black replacing
negro;

(3) semantic expansion of existing words, for extanipleeksprutte” ¢§ctopu$ in the
sense “altmuligmand’add job maix

! {ihalskov,jarvad}@dsn.dk
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(4) new valency of existing words, for example “chamen eksamen” replacing
“dumpetil en eksamen’flunk an exam

(5) new multi-word expressions or phrases.

The key criterion for including a neologism in ectdbnary of new words must
necessarily be its assumed significance. As destribove, significance is a
composite measure consisting of multiple dimensiorduding (assumed) transience,
semantic transparency, cultural impact and so on.

2. Automatic extraction of neologisms: Word trawlerarchitecture

The benefits of implementing a semi-automatic ngislm extraction system are
obvious. Manually monitoring the vast volumes dfigliistic usage produced in
modern information society is impossible, and tmenual extraction work is bound
to be biased. While assessing the significanceaaingidate neologism may often be a
fairly easy task for a trained human (linguist)isiby no means a trivial problem for a

computer, however.

existing
dictionaries
human evaluation

. . diction: of neologisms
extraction of candidates: — ary =

a. primitive filtering
b. statistical weirdness

c. neology markers

B formatting

and, indexation
reference corpus

basic NLP:
1. tokenization
2. pos tagging
3. lemmatization

electronic
texts

Figure 1. The architecture of the Word trawler extiion system

As shown in Figure 1, we have implemented a sertraatic extraction prototype,
the “Ordtrawler” Word trawle), whose techniques are partly inspired by theifigsl
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of the Analysis and Prediction of Innovation in thexicon (APRIL) project headed
by Antoinette Renouf.

As indicated by the grey circles the starting p@ra great number of electronic texts,
and the end product is a dictionary of neologisiige texts are subjected to basic
NLP and candidate neologisms are subsequentlyatettdy means of a combination
of three different techniques, namely primitivetefilng (which relies on existing
dictionaries), statistical weirdness (which rel@sword frequencies from a reference
corpus predating the analysis corpus) and neolaykens like “sékaldt’go-called.

3. Extraction techniques

Primitive filtering is executed using the existidgtionaries (1-3) and corpora (4-5)
listed in Table 1.

Filter #tokens | #lemmas #types
1 | "Retskrivningsordbogen” 2001 n/a 64,038 399,062
2 | In “Den Danske Ordbog”, butnotin1 n/a 34,960 lan
3 | In “Ordsamlingen” but not in 1-2 n/a 221,679 n/a
4 | In “Korpus 90", but not in 1-3 28 M ? 124,585
5 | In “Korpus 2000”, but not in 1-4 28M ? 436,004
Total ? 1,216,290

Table 1. Primitive filtering of candidates usingstiag dictionaries and corpora

“Ordsamlingen” is not really a dictionary but adar and partly digitized, collection of
previously recorded neologisms (in context). Theydat Danish corpus of general
language, “Korpus DK?®is used as the reference corpus. It is the unfdiKarpus
90” (covering the years 1988-1992) and “Korpus Z0@®vering the years 1998-
2002). Statistical “weirdness” (Ahmad 1993) is megad with log-odds ratio as
described ine.g. Evert (2004). This association measure favours mrents, and
neologisms are typically rare events in a corpusasfound in the APRIL project. As
for the neology markers, only two different marken® used in the experiments,
namely “sdkaldt” and “sakaldte” (so-called).

4. Experiment 1: evaluation of recall

In this experiment all neologisms present in a smahlysis corpus comprising 177
short newspaper articles (c. 75,000 tokens andOD4tpes) were manually tagged.
The resulting gold standard contains 252 neologisnguding 33 multiword

2 See http://gow.epsrc.ac.uk/ViewGrant.aspx?Gram@RiL08243/01
® hitp:/ordnet.dk/korpusdk_en/front-page/view?saigliage=en
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expressions and 11 semantic extensions of exisimgnas. Multiword expressions
and semantic extensions are excluded from the atiatusince they are not presently
handled by the system.

4.1. Primitive filtering and neology markers

Table 2 summarizes the performance of the Wordl¢rausing primitive filtering or
markers. The best balance between precision amdl ieobtained using all filters and
excluding all proper nouns from the result. Thisftguration yields 589 candidate
neologisms of which 124 (21%) are found in the gsfdndard. The numbers also
reveal that eliminating all candidates which octufKorpus 2000” boosts precision
but reduces recall. The reduction in recall carekglained by the fact that “Korpus
20007, although it represents texts from the yd®88-2002, may still contain words
which can be considered new in 2010. Finally, ngplmarkers give a high precision,
but an extremely poor recall.

#candidates| F-score | Recall Precision

Human 208 1 100% 100%
Word trawler (incl. proper nouns) 1061 0.22 69% 13%
Word trawler (excl. proper nouns) 589 0.31 60% 21%
Word trawler (incl. proper nouns and498 0.20 84% 12%

deactivating the “Korpus 2000 filter

Word trawler (excl. proper nouns ané78 0.28 73% 17%
deactivating the “Korpus 2000 filter

Word trawler (neology markers) 15 0.05 2.9%| 40%

Table 2. Word trawler performance (primitive filiteg)
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Figure 2. Word trawler performance (statistical king)
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4.2. Statistical ranking by “weirdness”

Using the slightly more sophisticated techniquerarfiking all word forms in the
analysis corpus by their statistical weirdnesddgig@recision and F-scores as depicted
in the plots of Figure 2. With this technique setiwextensions are also detected.

5. Experiment 2: evaluation of precision

In this experiment the analysis corpus is sevemjnmitudes larger than the previous
one. It comprises one year of newspaper articles fthe same source but totalling
96.7 million tokens. Since neology markers provedé the most precise extraction
technique, they were combined with the primitideefs described above in an attempt
to boost system precision as much as possible vgmteing recall.

The extraction produced 1,784 candidates from whiehmost frequent 200 and the
least frequent 200 candidates were sampled and attpravaluated by two human
judges. With an inter-annotator agreement of 84#% two judges unanimously
announced 152 of the 400 candidates, almost 40%betatrue and significant
neologisms.

5.1. Classification of noise

The 248 candidates which were not accepted as gispie by both human judges
were grouped into nine different noise categorigwese categories are presented in
Table 3. Each candidate may instantiate more thartype of noise.

Noise category Example Number Ratio

Inflected forms “undersggelseskommissioner” 83 28.8%
(inquiry committees)

Transparent “Forskningskvalitet” (research81 28.1%

compounds andquality), “fodboldekspert” (soccer

occasionalisms expert), “pizzabande” (pizza gang)

LSP “kapilleervirkning” (capillary action) | 44 15.3%

Spelling mistakes 25 8.7%

Filter errors “nummerportering” (number porting) 14 4.9%

Code shifts “Surge”, “caucus”, “caviatg'13 4.5%
“stauerna”

Proper nouns “JPMorgan”, “SEA-Games”, “TMM" 12 4.2%

Old expressions “epidemihus” (historical institutjca| 11 3.8%
precursor of the modern hospital)

NP fragments “parkér (og rejs)” (park and go) 5 .7

Total 288 100%

Table 3. Noise classification
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The main type of noise is inflected forms and isisesl by the system’s primitive
lemmatizer which has trouble handling out-of-vodaby items. An equally
predominant problem is transparent compounds acdsamalisms. These are hard
even for humans to distinguish from significant loge&sms, so this is not surprising.
Language for Special Purposes (LSP) and spellirsgakes are also important sources
of noise. Making a machine distinguish LSP fromeagahlanguage neologisms is also
very challenging. The only obvious way of reductugh types of noise is arguably by
generating diachronic frequency distribution pesdifor all candidates and eliminating
candidates whose profiles do not resemble the yymtal pattern. Finally, proper
nouns and NP fragments can be avoided by implengemtiore sophisticated NLP
such as a Named Entity Recognizer and a phras&ehun

6. Conclusions and future work

The evaluation of the Word trawler system illustgathat automatic detection of
significant neologisms in natural language text risn-trivial. Although the
performance of the Word trawler system could preshlgnbe improved by equipping
it with more sophisticated NLP, its precision idikely to exceed 40% to 50%. And in
order to achieve even this level of precision, tecaust be sacrificed and large
amounts of text must be processed. However, thestkeggth of automated neologism
detection is that neither processing time nor suhjéies or idiosyncracies affect the
extraction process.

As for future work the authors will focus their effs on introducing diachronic
frequency profiling to reduce noise like occasi@mat, spelling errors and technical
terms.
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Lexical Computing Ltd, Masaryk University

Abstract

Corpus lexicography involves, first, an analysisaofvord, and then, copying of collocations and
examples from corpus to dictionary. In a large g@ebjthere are hundreds of thousands of items to be
copied across. Most modern lexicography takes pdace computer, with both corpus and dictionary
editor being software applications and the copyloge by re-keying or copy-and-paste. This can be
inconvenient and time-consuming. We present a nedfieient approach, where the user selects
collocations and examples by clicking on tickbo®esl the material is automatically structured and
formatted according to the particular dictionargésjuirements, ready for pasting into the dictionary
editor.

Keywords: corpus lexicography, dictionary editing.

1. Corpus Lexicography

In corpus lexicography we:
¢ identify the senses for the word

and then, for each sense:
¢ identify the key patterns, collocations and phrases
e find example sentences.

This process is the core of the lexicography fotamguage. Once it has been
completed for the full vocabulary, the resultingtadmse is a base analysis of the
language which will serve for the development ofiage of dictionaries, monolingual
and bilingual (where the language analysed is thece language, and the analysis
will form the basis whatever the target languaggkifs 1994; Atkins and Rundell
2008: 97-101).

In a large project, there are hundreds of thousafd®ms to be copied across from
corpus to dictionary editor. Most modern lexicodrapakes place on a computer, with
both corpus and dictionary editor being softwangliaptions and the copying done by
re-keying or copy-and-paste. This can be inconvénand time-consuming. We
present a more efficient approach, where the wects collocations and examples by
clicking on tickboxes and the material is autoralyc structured and formatted

! Lexical Computing Ltd, UK, adam@lexmasterclass.com
% Masaryk University, Brno, Czech Republic, {xkovad@ry}@fi.muni.cz
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according to the particular dictionary’s requirentsenready for pasting into the
dictionary editor.

Following a brief note on our corpus applicatidme Sketch Engine (Kilgarrifét al.
2004), we describe TickBox Lexicography (TBL). Weth give an account of how it
is being used in two large-scale projects, at MdamPublishing in the UK and at the
Institute for Dutch Lexicology (INL) in the Netharids.

2. The Sketch Engine

The Sketch Engine is a leading corpus query taokldily use for lexicography at
publishing houses such as Oxford University Pr&asmbridge University Press,
Collins and Macmillan in the UK, INL in the Nethands and Cornelsen in Germany,
and for language research and teaching at a nuwgibaniversities worldwide. It
operates as a ready-to-use online service, witelaorpora available to all customers
for most of the world’s major languages.

There are two functions which the Sketch Enginersfivhich support the process:

e ‘word sketches’, one-page summaries of the keyocations (and sometimes
phrases) for the word, in a table organised by gmatital relations €.g
object, modifier, modifiedcf. Figure 1).

e the ‘Good Dictionary Example eXtractor’, GDEX, anfition for finding good
dictionary examples (Kilgarrifét al. 2008).

GDEX is far from perfect and we cannot assume ttiatbest example’ according to
GDEX is good enough to go straight into a printéctionary. But it does greatly
improve the chances that the lexicographer willl fnuseable sentence (often needing
some further editing) amongst the first few coneoick lines for a collocation.

3. Tickbox Lexicography

Tickbox Lexicography is a variety of corpus lexicaghy with intensive
computational support in which the lexicographdeas aspects of the automated
analysis of the word for inclusion in the dictiopday ticking boxes, and then pastes
their selections into the editing interface.

The process is as follows:

e the lexicographer sees a version of the word skettthtickboxes beside each
collocation.

e for each sense and each grammatical relation, tibkythe collocations they
want in the dictionary (see Figure 2).

e they click a ‘next’ button.



TICKBOX LEXICOGRAPHY 413

e they then see, for each collocation they have tickechoice of six (by default)
corpus example sentences, chosen by GDEX, eachanitbkbox beside it:
they tick the ones they like (see Figure 3).

e they tick a “copy to clipboard” button.

|Hnme| |Concordance|Word List| |Word Sketch|Thesaurus|Sketch-Diff]|

Word Sketch Entry Form

Corpus: ukwacC
Lemma: |test

Part of speech:
Advanced options H

Subcorpus: create new
Sort grammatical relations: |
Minimum frequency:
Minimum salience:
Maximum number of items

in a grammatical relation:

Sort collocations

according to: ®Salience O Raw frequency

Tickbox Lexicography template: Examples per collocate:[s |
Cluster collocations O

Minimum similarity

. 0.15
between cluster items:

iShow Word i_ketché Save Options

Figure 1. Word Sketch Entry Form

Each target dictionary has its own TBL applicatibased on the DTD (for XML-
based systems) or field names used in the dictoriEine system then copies the
collocations and examples, embedded in an XML #irecas required by the user’s
dictionary-editing system and target dictionary,toorthe clipboard. (The XML
fragment for the example above, with a ‘vanilla’ D;Tis shown in Figure 4.). The
lexicographer can then paste the structure intalibonary editing system. For this
we use the operating system'’s clipboard functiaikile this is not, in computer
science terms, the most elegant technique, we floavel it to be the most convenient,
and widely-applicable method for transferring dattween programs on the same
computer. It has the great advantage that all dsere and understand it.

Thus, TBL models and streamlines the process ¢ihgetorpus data out of the corpus
system and into the dictionary editing system.
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|Hnme| |Cnncordance|Word List| |Wnrd Sketch|Thesaurus Sketch-Diff

|Turn on clustering| |More data| |Less data| |Save|

test ukwac freq = 232688

object of 62840 2.0 and/or

™ pass 3752 9.04 | O examination
M fail 1468 8.34 | O test

[ conduct 15768.32 | O x-ray

[ stand 1442 7.97 | O exam

[ perform 1534 7.86|| O quiz

J undergo 569 7.36|| O scan

[ drive 11827.36/| O Xray

[ administer 2472 6.98 | [ assignment
[ standardise  2586.91 | [ inspection
O carry 10506.77 [ questionnaire
[ apply 814 6.75 | [ interview

[ satisfy 31586 [ biopsy

63

23697 0.8 n modifier

565 7.0
1441 6.81
1166.89
287 6.86
158 6.79
26 6.77

[] blood

[ screening
[ aptitude
[l laboratory
[ driving

[l fitness

[J smear

[] pregnancy
[ urine

[ litmus

[J breath

[ liver

a_modifier

[ diagnostic

[ genetic

[ psychometric
[ statistical

[J nuclear

[ acid

[ written

63667 2.0 pp for-i 6204 2.0
18609.54 [ 11-year-olds 307.17
1148 8.39| O 14-year-olds 23 6.83

406 7.95|| O seven-year-old 176.42
663 7.83| O CID 16 5.85
1006 7.72/| 0 TB 325.77
361 7.29/| O antibody 36 5.43
510 7.26 | [ tuberculosis 18 5.37

predicate o
L] test

0 %

[ step

[] tool

O method
L] part

[ way

Figure 2. Word sketch for the English notest’, data from the UKWaC corpus
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‘Home‘ ‘Concordance|Word List‘ ‘Wnrd Slnetch|Thesaurus|Sketch-D1ff|

Tickbox Lexicography - Select Examples

Lemma: test
Gramrel: object of
Template: vanilla

pass

[] You would need to check your licence, if you passed your test before 1 st January 1997 you ca:
If your system passes this test , it means that at the very least your hard disk is fast enough t«
mix these two streams in real-time.

 All children who successfully passed the test received a badge and two reflective snap bands

O A fully qualified instructor @ Grade 5 level with 20 years experience, Gerry can provide structu

[1 Please note that after 1st February 2001 you will need to have passed the motorcycle theory te

o For higher performance, such as in the manufacture of fixed electrical accesscries, Beetle PP8
flammability rating.

fail

5-10-2000 Security: The standards at Stansted - From BBC - Stansted airport has been accuse

[1 If it fails, test for D=29 and then for Y is Leap.

The good divorce guide ' Sebastian, it's Her Majesty calling ' [ love CCTV Gina Ford is a respect
This reading list fails the test Stitched up by the competition Milk: at last the verdict's in Whal

O Read more: Thal Posted by Neil Payne at 6:27 PM Categories: Cross Cultural News, Language [
Birmingham taxi and private hire licences failed a basic communications test .
020 8247 1630. www.edinfo-centre.net 61 % of agencies fail Best Bear tests When Best Bear C
had closed or gone out of business since the last review and only 213 passed the test.

Copy te clipboard

Figure 3. GDEX examples for each selected collocate

—-<entry>
<keyword>test</keyword>
—-<gramrel>
<grname>object_of</grname>
—-<collocation>
<collo>pass</collo>
—<example>
A1l children who successfully passed the
<b>test</b>

415

received a badge and two reflective snap bands on the day and a c

</example>
</collocation>
-<collocation>
<collo>fail</collo>
—<example>

In 2002, 43 per cent of Hispanic 11 year-olds failed the national

<b>test</b>
in reading compared to only 16 per cent of white children.
</example>
</collocation>
</gramrel>
</entry>

Figure 4. An XML entry draft, as copied to the bbjard
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4. Projects

At time of writing there are two large-scale dictéwy projects where TBL is in daily
use: the Macmillan Collocations Dictionary and the Algemeen Nederlands
Woordenboek

4.1. Macmillan Collocations Dictionary

At Macmillan Publishing, theMacmillan Collocations Dictionary(MCD) is in
preparation. MCD starts from MEDAL (2007), and pgdms a full account of the
collocations of the core senses of around 4,000memmand highly ‘collocational’
words (Kilgarriff 2006). As in word sketches (and ather collocations dictionaries
such as Oxford’s (OCD 2002, 2009), collocations arganised according to the
grammatical relations. Some collocations are ithtsd with examples in the paper
book; all have examples available by mouse-clickoiine and other electronic
versions.

To set up TBL for MCD, we first developed custondisgord sketches in which the
grammatical relations were those to be used in MTBis required work on the
underlying part-of-speech tagging and grammatiekdtion-finding software. (The
parsing, to identify grammatical relations, usegutar expressions over part-of-speech
tags and is built in to the Sketch Engine: see a¢iiff et al. 2004.)GDEX was also
customised, with the incorporation of a long list‘stop’ words, to minimise the
chances that GDEX would select examples contaioifensive material.

In the first trials, lexicographers selected ab #xample sentences (typically six per
collocate) that were to be used in the electroeision of MCD, but this proved too
slow. We changed to a strategy where only the elesnphich are to appear in the
book are selected by lexicographers. For all ofh@BEX will be trusted to deliver
good examples. (The manually-selected items will diited as necessary by
lexicographers, whereas the others will be full anddited corpus sentences.) These
sentences will be selected in a batch process thitemain phase of the lexicography
is complete, as this will reduce the volume of datde handled by the clipboard and
the dictionary editing system, and will allow ususe a new version of GDEX. We
anticipate using the experience gathered during pimect to fine-tune GDEX
according to Macmillan’s preferences and obsermatiand this can only take place at
or near the end of the project.

MEDAL 2007 already contains 1000 ‘collocation bdxies word senses of common
words, with collocations classified according tammatical relations, and further
collocations in bold in regular entries. It wasid@se to carry them across into MCD,
in a way which integrated with MCD lexicography. this end we:

e analysed MEDAL to find all collocations, eitherdollocation boxes or shown
in bold within regular entries

¢ identified the grammatical relation they stoodarthie headword
e checked to see if they were already in the wordcske
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o if they were (as they usually were), colour themh fi@ the word sketch)
and pre-tick the tickbox, as they will almost alwde wanted in MCD

o if they were not, add them in (in red), with linikstheir corpus instances
and pre-ticked tickboxes.

The dictionary editing software used for MCD acsefML pasted from the
clipboard. This means that, once the lexicograplasr

e called up the customised word sketch for the headwo
e selected the grammatical relation,

e selected collocates,

e selected examples for the paper dictionary,

... they click a ‘copy to clipboard’ button, and thpaste the material (using standard
CTRL-V) into the dictionary entry.

4.2. Algemeen Nederlands Woordenboek (ANW)

At the Institute for Dutch Lexicology (INL), thalgemeen Nederlands Woordenboek
(General Dutch Dictionary, ANW) is a large Dutctctiinary project running from
2001 til 2018. The project has been using the BkEtrgine for corpus access since
2007 (for background and a full account, see Titzeand Kilgarriff 2009).

Within the ANW dictionary project, example sentemce gathered together with
bibliographic information for each citation.

TBL offers an architecture for efficiently colleatj information from the corpus and
packaging it for insertion into the dictionary dzage. While the system had been
designed with linguistic information in mind, it waeadily adjusted for the ANW
dictionary project to gather and insert bibliographinformation as well. We
developed a TBL installation with a specific tentpldor INL where, when the
lexicographer ticks the example, not only the examiput also the title, author,
publisher and date of its source are assembled XML fragment and placed on the
clipboard. (We also made it possible to select iplelexamples at a time, as this fitted
the way that INL lexicographers worked.) The dictoy editing software (Niestadt
2009) was customised to interpret these XML stmgstiso, when the user pastes the
example from the clipboard into the editor, thefetént components of the reference
are placed in the appropriate database fields avtimgle mouse-click.

5. Conclusion

We have shown how TBL works in the general casd,rew it has been used in two
large projects. We believe TBL has great potential both streamlining corpus
lexicography and making it more accountable toctrpus.
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ABBYY Lingvo electronic dictionary platform
and Lingvo Content dictionary writing system

Vera Kuzming, Anna Rylova
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Abstract

The art and craft of lexicography — one of the stdiences in the world — has been developing and
improving for many years. But the computer techgigs started to serve lexicography only about 50
years ago. Data creation, manipulation, storageusade started being carried out on computers. In
this situation dictionaries were strongly involvedthe process — they started being created and
modified on computers with the result of the legi@pher’'s work being read by the users on
computers as well as on handheld devices and mpbdees. In this paper we give an overview of
electronic lexicography in Russia and describe tdwhnologies of the ABBYY company, which
developed the Lingvo electronic dictionary 20 yemgse and then started creating a dictionary writing
system, an online portal and dictionaries for n®pihones. Through all these years the company has
not only been developing software products, bub &lsnducting research in linguistics, semantics,
syntax and lexicography, practicing at the same titictionary creation — more than 40 dictionaries
were created by ABBYY'’s lexicographers in collakiama with external compilers. We describe the
main features of the ABBYY Lingvo electronic diatary and the ABBYY Lingvo Content dictionary
writing system and show prospects for their futdevelopment in mutual interchange between
dictionary developing, software making, linguistisearch and study of the dictionary users’ needs.

Keywords: electronic dictionary, online dictionary, mobdetionary, dictionary writing system.

1. ABBYY Lingvo electronic dictionary

More then 20 years ago, the Lingvo electronic dicry was created in Russia.
Making electronic dictionaries and releasing thesmsaftware products was quite a
new phenomenon in the era when electronic lexiqhgratself was just starting its
development. One of the important ideas since Londjetionary moved from DOS to
Windows platform (this happened in 1993) was tHatteonic dictionary users can
create their own dictionaries in Lingvo format ypsia special markup language. For
that purpose, software developers included a specepiling program in the
electronic dictionary. The program could transfareer’'s dictionaries into electronic
dictionaries in Lingvo format.

! Head of Strategic Partnership Group, Vera_K@aldoyy.
2 Product Analyst, Russian State University forlthemanities, Anna_Ry@abbyy.com
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1.1. A dictionary compiling tool for the Lingvo communit

The dictionary compiling program and the markumlaage were not yet a dictionary
writing system, but a reliable, useful and fullledbed instrument for creating
electronic dictionaries. It is worth mentioning thiais feature (a possibility of creating
your own dictionary, viewing it through the Lingetectronic dictionary software and
sharing it with other users) made the Lingvo ditéiry very popular and formed a big
community of dictionary makers who became LingwvastaThis community of people
who create dictionaries and are generally intedegtelexicography, linguistics and

translation, is growing bigger and connects diffié@eople interested in these areas.

Lingvo dictionary software, which had such featuessintegration with Windows

programs (a possibility to translate words from Wws applications immediately
using hot keys), the possibility of switching beemedifferent dictionaries included in
one Lingvo pack, seeing the translation of a wardniversal and special dictionaries
and using cross-references, became an essentidbtatictionary makers and users.
All these features were included in the Lingvo idicary by 1993.

A professional DWS, which should consist of a tediting interface, a database and a
set of administrative tools (Atkins and Rundell 8DWas later developed by ABBYY.

1.2. Sophisticated search facility

As Grefenstette (1998) states, “It is clear the oh#he things that a computer can do
well is treat a large amount of data” and thisig tfor electronic dictionaries as well.
In 1997, the B version of the Lingvo electronic dictionary wadessed and it
included 400,000 dictionary entries. New means ofkmg with such a large amount
of data were needed. That year, a new edition nf\o included a morphological
engine and had new search capabilities. Sincedlwtionary users have been able to
translate a word with Lingvo even if it is not inetinitial form. The full-text search
function that was added to the application enaltkes users to find real usage
examples, collocations, or typical word combinagishown in context.

In the modern version of Lingvo searches are dargat in the following entry
sections: headwords, translation equivalents, elesnand comments. At the same
time, the “wildcard” search option and the abilitysearch in multiple languages at a
time enables lexicographers to find paronyms atatae words, or trace the evolution
of the meanings of borrowed words, for examplevtbed “Handy” in German, which
originally meant “convenient to handle or use; us&fin English.

2. Accessing dictionary content via Lingvo Platform

Since that time the electronic dictionary has beewmeloped, new functions were
added to the software, but at the same time, tpécagion of electronic dictionaries
broadened. Lingvo became not only a desktop apjitabut also a mobile and

% Oxford Dictionary of English, Revised Edition. &fard University Press 2005.
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online one. This led to the integration of severalv components into the platform.
These products are connected to the company’scdatee and provide quick and easy
access to the dictionary and reference contenthwiBistored on it. This client-server
model is the ideal tool to offer more content foe £nd user upon his real requests for
it, and thus ABBYY Lingvo has become a platform tanlaboration with different
publishers and authors who are interested in piyitheir content to end users of
electronic dictionaries by different means: PCetnét or mobile.

Throughout the 20 years of lexicographic softwagealiopment, a lot of attention has
been paid to the product’s user friendliness amaglgcal interface as well as coverage
of as many usage scenarios as possible: checkamglations, finding appropriate
translation equivalents, looking up the meaningaofvord in a particular subject
domain, checking spelling, learning new words, @awen enjoying oneself while
browsing the dictionaries.

3. Writing dictionaries with ABBYY Lingvo Content

The electronic dictionary software development veasnbined in ABBYY with
constant research in linguistics, syntax, semant&gscography and active practical
work on dictionary making — more than 40 dictiorariwere created by ABBYY'’s
lexicographers in collaboration with external coleys. The markup language and
compilation tool developed in the beginning of t890s were not enough to support
big lexicographic projects. So the company stadedeloping a dictionary writing
system to satisfy the needs of in-house lexicogreppland all the individual authors
who created dictionaries in Lingvo format.

ABBYY created its own dictionary writing system,ettABBYY Lingvo Content,
which became for its users a tool for creatingidieries from scratch, updating or
supplementing existing dictionaries, exporting dataarious formats for subsequent
publication on paper or in an electronic formatiiding the formats used by the PC
and mobile versions of ABBYY Lingvo and online anttanet dictionaries).

The dictionary writing system is based on a cliestver architecture and supports
multi-user online and offline work. Data is stored an XML-based format on a

database server. Unicode characters are supperteglionetic transcription symbols

and Pinyin are displayed correctly).

3.1. Short overview of ABBYY Lingvo Content’s main feats

The ABBYY Lingvo Content dictionary writing systeis a system developed by
lexicographers for lexicographers. With the yedrsigage, the system changed, and
new functions were added, but the main principlena@ed the same — the
lexicographer does not necessarily need any speamputer skills to work with the
system and can be as unassisted in using it asshe.
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The main features of the system include:
- easy working with entry structure;
- automatic renumbering of entry elements;
- automatic cross-references update;
- spell-checking the text of the entries and valitatheir structure;
- entry version history and comparison with visuatkaap of changes;

- user-friendly entry filtration system (no speciakgy language — only checking
boxes);

- possibility of working with many dictionaries (2 dammore) in one window,
editing their entries simultaneously;

- tool for dictionary comparison and merging embedidetie interface;
- workflow and dictionary project management tools.

3.2. Using the filtration tool

Lexicographers can get any subset of entries ftwrdictionary using a sophisticated
filtration tool that does not require any knowledtfespecial query language. Entries
with any specific parameters or words in any erfieyd can be found easily by

checking boxes in the filtration dialogue. The réitton tool suggests multiple

parameters for filtration — find entries with sffeed label, specified word in any field,

any number of senses and many other different Iptiss.

The filtering results can be assigned to any us@red as a separate dictionary or a
batch within the main dictionary. They can alsocbhenpared and merged with other
dictionaries or batches.

3.3. Merging and comparing dictionaries, working witlstidbnary groups

Several dictionaries can easily be compared usingirduitive interface tool.
Comparison results can be saved as a separate dratetded to any dictionary. For
each entry its source (dictionary name) will beigated. It is also possible to merge
different dictionaries and batches that can be etkand edited simultaneously in one
window with the source dictionary name indicated.

3.4. Managing your dictionary project

All the entry versions are saved, and the lexicolgea can compare any two entry
versions at any time and see what was added, detetehanged in the entry. If the
lexicographer does not like the changes, it is iptes$o reject them and go back to a
previous version of the entry.

In a multi-user lexicographic project, it is podsito get information at any time about
who did what (added entry, deleted entry, updatdédyechanged headword etc.) and
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when. Statistics for any period of time are avdéabull statistics about the number of
entries, translations, examples and other eleniel® dictionary are also available.

The system supports multi-user access from renwteuaters with automatic locking
of entries that are being worked on. A workflow mgement system is used for
planning, task distribution, and control.

3.5. Publishing dictionaries

Both the ABBYY Lingvo Content DWS and platform anseful lexicographic tools
enabling authors to create and update dictionaeb easily export them from the
DWS into the end-user application, whishavailable in online, mobile and desktop
versions. If a dictionary is to be printed on papgeris exported into a publishing
system via XML, RTF or DOCX file generated from thestem.

4. Some future prospects

In the new information era, dictionary projects grewing bigger, involving a great
amount of language material and providing dictignasers with different kinds of
information. Therefore, the future of big dictiopgsrojects is in collaborative work
where professional lexicographers and dictionargraiswork together in close
collaboration, both having the tools to work ontidicary projects. The dictionary
creation tools must be client-server and availabléne for different people inside the
dictionary making community.

We strongly believe that with the development aftidnary writing and dictionary
usage new tasks and challenges will appear. THisneive the dictionary writing and
dictionary viewing tools further.

References

ATKINS, B.T.S. and RNDELL, M. (2008). The Oxford Guide to Practical Lexicography
Oxford: Oxford University Press.

GREFENSTETTE G. (1998). The future of linguistics and lexicaghers: will there be
lexicographers in the Year 3000 Th. Fontenelleet al. (eds.)Proceedings of the Eighth
EURALEX Congresd.iege: University of Liege: 25-41.

http://www.abbyy.com/company/
http://www.lingvo.com






Dictionary management system
for bilingual dictionaries
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Abstract

Our project focuses on a web-based dictionary memagt system for bilingual dictionaries. The

system is designed for different users (lexicogeaphlanguage learners, translators, etc.) whoelesi

to compile their own bilingual (primarily Estoniasther) dictionary via the web. The system enables
users to design their own dictionary as they neéedhioosing the languages, modifying the entry
layout and structure, and using a ready-made ¢e®ori of the source language. The main

components of the management system are: (1) EEBistem of dictionary administration, (2) an

Estonian—X dictionary database, and (3) the managesystem interface.

Keywords: web-based dictionary management, bilingual digtites, automatic morphology.

1. Introduction

The open world of today experiences a growing rfeedranslation dictionaries. Our

dictionary management system for bilingual dictibes is meant to facilitate

lexicographer’s work and, at the same time, enhdtseuality. We believe that

dictionary-makers should be relieved from technipedblems, so that they could
focus on the most important task of entry complatiOur aim is a web-based
universal dictionary writing system for compilatjorditing and publication of a

bilingual dictionary, with an interface enablingets to format the dictionary as they
like it, choosing the source and target languaged, modifying the entry layout and
structure. An additional asset is an Estonian-Xialary database and morphological
synthesis of Estonian wordforms.

2.==Lex system of dictionary administration

The =ELex (= EELex) system of dictionary administration is veeb-based

lexicographer’s workbench integrating various laemgel technological tools: linguistic
software and language resources (see Langeenetk 2006). The main features of
EELex are: Unicode support, XML databases and sabeXSL transformations for
generating different views (XML view, Edit view, Yaut view), click-to-edit,

structural queries and sorting of query resultpoexto the MS Word layout format,
team work option (with different levels of usertrig), various tools for entry and

! {margit@eki.ee,andres.loopmann,ylle}@eki.ee
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dictionary editing,e.g.menu compiler, XML file generator, etcf(Joffeet al. 2008,
Mangeot 2006).

The EELex system of dictionary administration hasrbcreated at the Institute of the
Estonian Language under the project called “Lexiapber’'s workbench”. At present,
the system involves about twenty dictionaries, dfich five have been completed
(published or finished), eleven are being editedt] &wo existing dictionaries (in
another format) are being prepared for transferidngn EELex format.

Figure 1 shows the EELex editing window (languagéom of the user’s interface:
English).

Volme: 1 volume (A-Y) = | | #* |8

| headword | I "

Path [kuld]: x:A[1]%P[1)xgrg[1]xmt[1]

Edit XML [Astable As layout | R | v & X o Layout
HEAD + =| || kuld <k'n
Headword grp + ll'tﬁt:::;d

ehte

headword [¢][*][#] kuld | kdlge]: ol
+ |morphological code kulla lein
Grammatical information grp + kullaga t
5 R : - lasknud e
abbreviated inflectional forms. ‘k‘uld kulla K'ulda =, K'ulda[de kK'ulda[sid & K'uld/i | kednel |t

inflectional forms ‘k‘uld kulla K'ulda k'ulda, k'uldade kK'ulda[sid_&_k'uld/i | [tElge|
+ |rregular form_grp |2 ;:VTWM
tolge|; péi
part of speech B ‘S | [t6lge|; koi
+ |gender 3. (midag
inflectional type number ‘22 | kaaluvad
olr 5 lausa kul
alternatr als: kuld
+ |headwor Add before kuldbrok:
BOTN Rena’me— usage hints (grammatical information) |tﬁlgﬁl; o
[l |Sensen| — (x gki) + (2) |tdlgel:
4 [subhead] Cut K =
..... Copy kuldsérm
Sense_{ - mLs: kuld
Definitioy ~ Delete + [t6lgel: kui
¥+ |derived Open for copying aurata) |t6]
| definitior Add XML comment e uLs: kulla
lt6leel: kui

Figure 1. Editing window

3. Estonian—X dictionary database

The main EELex application is the Estonian—X dictiy database (= EXDD), which
is compiled by means of EELex to provide a coretlier new bilingual dictionaries to
be produced by the system. The EXDD contains amlyce language (Estonian) data:
entry word, grammatical information, explanatiolakels, usage examples, compound
words, etc. The data of the target language (Xprstation equivalents with the rest
of the necessary information — will be supplied twe user compiling the new
dictionary.
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The EXDD source material comes from a voluminous8@000 entries) Estonian-
Russian dictionary (Liivet al. 1997-2009), plus some material from other dictitasga
The presentation of the material has been tailéoedne EXDD, while an essential
part of the entries (c. 40,000) have been subjectaddetailed editing process, using a
standard presentation for sense division and homsenys well as for compound
words (headword or example), cross-referencingellialg (usage information,
domains), etc. According to the type of dictionamsquired, three standards of
morphological description have been developed tilitte the presentation of
Estonian morphology for non-native users who maherwise be taken aback by the
great number of inflected forms and extensive viaraof morphological units.

Figure 2 presents an example (the ektrly ‘gold’) from the EXDD in layout format.
Note that the system presents a preliminary “statidarm of the entry, of which the
lexicographer can modify, if necessary, both theteot and the form.

(1) kuld <k'uld kulla k'ulda k'ulda, K'ulda[de k'ulda[sid_&uld/i 22 S>
1 (teatud vaarismetalk yellow precious metal[TE| ¢ puhas kuld|TE|; ehtekuld|TE];
kullast ehted|TE|; kulda pesemdTE|; Idpetasin keskkooli kullag&&nek TE|
2 (varvuselt ja laikelt kulla sarnaneolour resembling gold|J E| ¢ paikesekuld TE|;
suigiskuld|TE|; kased puistavad juba kuldd E|
3 (midagi vaartuslikku ja headth highly respectedTE| ¢ tema nduanded on kulda vaart
| TE]; nendel sdnadel on kulla kaal v hin{TE|

(2) wmLs: kuld+ (kullast, kullatudmade of gold'» kuldbrokaattekst TE|; kuldmedal|TE]|;
kuldmiint |TE|; kulds6rmus|TE]; kuldvillak mut [TE|
mls: kuld+ (kulla varvi'lustrous yellow'w kuldblond |TE|; kuldjuukseline |TE];
kuldkollane |TE|; kuldpdrnikas zool(Cetonia auratd)l E|
uls: kullat+ ¢ kullaauk kének piltl | TE|; kullafond (1) maj [TE|, (2) piltl | TE|; kullakang
| TE]; kullaketraja |TE|; kullaliiv |TE|; kullaldige |TE|; kullamaedpiltl | TE|; kullaotsija |TE];
kullapalavik piltl | TE|; kullaproov |TE|; kullasoon |TE|; kullastandardmaj [TE|; kullatera
ITE|

Figure 2. The dictionary entriguld (‘gold’)

Section (1) includes the main part of the entrg: tleadword with a full morphological

description (all basic inflectional forms, the edtional type number, part of speech).
The numbers differentiate between senses (and reagpdas), while each sense is
followed by usage examples. Section (2) contaireearate block of compounds
associated with the headword, classified accordmghe grammatical form and

meaning of the first component. Throughout the yenffE| signals a translation

equivalent to be supplied by the user. In addittbe, entry provides structured space
for information pertaining to the translation ecalent: grammatical information,

labels, explanations, etc.

Although the Estonian—X dictionary database (EXOB)still being improved and
updated, the system is used in-house at presentcdorpiling three bilingual
dictionaries (Estonian—Ukrainian, Estonian—UdmbEgtonian-Finnish).
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4. Dictionary management system for bilingual dictonaries

The dictionary management system for bilingualidiaries uses the same software
as the EELex dictionary administration system. fifamagement system is based on a

standard XML schema following the structure of pid¢gl bilingual dictionary, and on
a standard dictionary layout.

The user interfacenables users to create their own dictionary aratipjast the system

to their own needs. For every dictionary appliaateppropriate parameters can be
selected in the following four domains:

(a) selection of source and target languages accongpdyieautomatic keyboard
switching and a spelling checker option availahldrdy the editing process;

(b) layout design: the user can decide upon the styeeoelements as well as the
markers of the elements or element groups;

(c) the morphological interface enables automatic geiter of a morphological
description of the Estonian headword: inflectednfer indexes of part of
speech and inflectional paradigm; the rule-basedphalogical system will
generate a morphological description for unknowmndsas well (Viks 2000);

(d) a future option enables modification of entry staue by addition, deletion or
rearrangement of its elements.

Figure 3 presents an example of the window fortorga user’s dictionary.

| Uus sgnastic 1

Create new dictionary

Name: with demo entries

Source langnage: et - Eesti keel (Estonian) - Target language:  en - English (English)
Password:

Repeat password:

(Create dictionary

Figure 3. Dictionary creating window

A public version of the Dictionary management syster bilingual dictionaries will
be released as freeware (http://exsa.eki.ee).
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5. Conclusion

The dictionary management system for bilingualidiwries enables the user, through
the user interface, to design their own dictionarga web environment, choosing the

languages, modifying the entry layout and strugtarel using, upon request, a ready-
made description of the source language. Thisegiihomize on compilation time and

improve the output quality as the resulting dictines represent universal re-usable
language resources in a standard format.
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Lexicography in the grid environment

_ Héctor MartineZz Marta Villegas,
Nuria Bel, Santiago Bel, Francesca Alemany
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Abstract

The research reported in this paper is part ofthiwities carried out within the CLARIN — Common
Language Resources and Technology Infrastructymeject. CLARIN is a large-scale pan-European
project to coordinate and make language resourcdstechnology available and readily useable.
CLARIN is devoted to the creation of a persistemd atable infrastructure serving the needs of the
European Humanities and Social Sciences (HSS)m#seammunity. HSS researchers will be able to
efficiently access distributed language resourcesapply analysis and exploitation tools relevamt f
their research questions. In this paper we preseeal case of language technology usage, addressed
as a CLARIN scenario: the building of a support kfiow for lexicographers who are creating a
dictionary of Spanish as a second language by aitoafly clustering the corpus concordances with
which they work.

Keywords: computational lexicography, corpus concordancetetirsy, grid, Hamming distance,
Jaccard index, lexical similarity, orchestratia®nsming, text clustering, text similarity, web sees.

1. Introduction

Distributed orgrid computing allows a great number of new technicasgbilities for
linguistic research, be it access to remote dati#® onassive computation processes,
which were unavailable until recently. In a gridvieanment, researchers have access
to Web Services, which enable them to access fumatities on a remote system. In
this new scenario, researchers define their exgaisnas a workflow or sequence of
operations where each operation invokes a Web &ervi

Such architecture poses important challenges theédnto be addressed:
interoperability, integration between different l®@nd resources, workflow edition
and orchestration.

2. Use case

In order to test and validate our research, wenddfiand implemented a real use case:
providing technical support to lexicographers whe ereating a dictionary of Spanish
as a second language, viz. thiecionario de Aprendizaje del Espafiol como Lengua
Extranjera (DAELE). The work is developed with the supportaolexical Markup

! {hector.martinez, marta.villegas}@upf.edu
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Framework — ISO 24613 — (Bt al. 2006) compliant lexicographical platform,
Coldic?

Words in the core vocabulary of a language are frequent and highly polysemous.
Table 1 gives the number of occurrences in @wepus de Referencia del Espariol
Actual (CREA) and the number of senses listed in Biecionario de la Real
Academia de la LenguU®RAE) for four core nouns.

Form OccurrencefgSenses$
puente (‘bridge’) 6,066 15
prueba(‘test’) 15,987 14
camino(‘path’) 29,161 8
sentido(‘sense’) 50,891 11

Table 1. Corpus occurrences from the CREA and sgmawided by the DRAE

Lexical entries need to provide learners of Spamigh information about usage and
most frequent co-occurrence patterns. Lexicographese lists of concordances
extracted from corpora to find these patterns imilig particular meanings (Firth

1975). Often they have to struggle with a large benof occurrences for a particular
word. Analyzing these large and unstructured li@somes a highly time-consuming
task. The goal, therefore, is to provide lexicotpes with clustering processes that
automatically structure concordances in a usefulmaa

3. System architecture

The system uses lexical similarity as the measoreltster corpus occurrences
together. We calculate lexical similarity on thesiseof the number of content words —
non-stop words — that two occurrences have in commbe different metrics used to
measure similarity are explained under point 3.

Each operational step in the system is a module dha be hosted on a different
server:

1. Corpus query: The word to be analyzed is querieithencorpus and its KWIC
concordances are retrieved. For syntactic andsttati reasons, only nouns
have been analyzed so far using this system.

2. Stop word removal: The stop words in each occugeme marked so that they
can be discarded in further steps.

2 Coldic: http://sourceforge.net/projects/coldic/
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. Metrics: The core of the system takes each posgibileng of occurrences A
and B from the whole set of concordances and catiesila vector )\, each

position of this vector being a given establishegtrio from the following list

(Rodriguez Hontoria 2003):

a. Hamming index: Ordinal edit distance. It measuhesrtumber of lexical
elements that appear in the same position in badhd\B.

b. Jaccard index: Proportion between the set intésedf A and B and
the set addition between them. It describes theuataf lexical overlap
between A and B, disregarding word order.

c. Coverage index: Total representativity of a givenwrence A or B over
the total bag-of-words setB.

d. Equal element at a given position: It describesthdreoccurrences A
and B share a lexical item at one relative positiom their center.

. Stemming: A brute-force stemmer is applied to tbacordances. It does not
use POS tagging, but a simple list of suffixes sagh-es”, and “-mente”. The
stemmer introduces a certain number of false slikiés“lugar” (En. ‘place’),
which is a noun, being split as “lug+ar”, althougar” is an infinitive suffix.
The noise introduction of this strategy has notbeensidered significant, and
needing only a suffix list makes the system’s listia portability easier than
having to use full-fledged lemmatization.

. Vector generation: Variants of the metrics are Waled using stemmed units
or whole words, and providing different parametfns metrics. The system
does not use any chunks larger than monogramssfoalculations. For a given
concordance in a corpus output set of size N, Nedtors of this form are
calculated. All the metrics that have been chogensgmmetrical, so M =
Vga, and concordances are not compared with themsetWesh means that for
any N, N/2 — N vectors are calculated.

. 1-to-1 comparison: An unsupervised K-means algoritwitten and Heibe
2005) clusters each of the vectors fofgWvith a fixed A value (noted as the
Vax set), from W to Vay, to determine whether they describe vectors deemed
similar or different. The result of this procesghiat each Yy set is divided in

two groups: a group for the concordances that ansidered similar to A by
the system and a second group for those who are not

. Final clustering: The previous step is not enougipresent a coherent list of
clustered concordances, since there can be inaghelassificationsi(e. the
system can say that F is similar to G and H, bagh be found to be different
from G). This final step presents the original amdances in a series of
clusters without repetitions or overlaps.
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Figure 1 describes the system architecture, beginai the first request to analyze the
occurrences of a given word, to the tagging of stopds, the generation of vectors

using stemming and different metrics (steps 3, d @nand the successive steps of 1-
to-1 comparison and final clustering.

Word Corpus query N ocurrences Stop-word removal
N ocurrences N files with
without » Metrics similarity » 1 to 1 comparison
stopwords vectors

N files with
binary
comparison

Final clustering

1 file with N
ocurrences clustered

by lexical similarity

Figure 1. System architecture

In order to achieve the integration of these taols single process, we made them
available via Web Services. Each of the boxes guié 1 represents a Web Service,
while the round-corner boxes represent the exclthdgta between modules.

entre la ex primera dama |[filipina y

er La ex primera dama |y senador
Claude Pompidot |ex primera dama |de Francit
senador y ex primera dama |arrasari Tiene

entre ellos la primera dama |estadounidense | Laure
portavo: Aunque la primera dama |estadounidense|na

rival de la primera dama |[Hillary Clinton
enfrenti a la primera dama | Hillary Clinton
negocios de la primera dama |peruana La
negocios de la primera dama |peruana BUSCADOF
Hillary Clinton une | primera dama |[tradiciona cor

Hillary Clinton La primera dama |asegur que
candidatura | de la primera dama |[En total
candidatura | de la primera dama |Es el

Gobiernc incluide la primera dama [teni:n millonarios
tambiétr quierc sel | primera dama [se manifestaro
y actividade |comc [primera dama |La prensi

| Senad La primera dama [nc SE

Table 2. Cluster output sample
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4. Results

Table 2 shows a sample of the clustering outputHerword ‘dama’ (En. ‘lady’). It
shows a single cluster that shares the collocdpamera dama’ (En. ‘first lady),
although it could be divided in a more precise nearfyy grouping together the sub-
clusters that share the elements in bold.

Table 3 shows the gold-standard evaluation for tacewords (En. ‘melanoma’,
‘uprising’, 'scrap iron’, ’hook’, 'hen’, 'drum’ andlady’). ‘Unclustered’ indicates the
number of occurrences that are not included in engter, ‘groups’ indicates the

number of clusters of at least size 2 that theesygienerates.

Precision Recalll Occurrencgs Unclustefedroups
Melanom: 1,000 0,411 38 38 0
IAlzamient 1,000 0,562 41 41 0
Chatarra 1,000 0,703 71 71 0
Gancho 0,899 0,690 113 65 20
Gallina 0,904 0,685 125 74 14
Tambor 0,787 0,682 127 60 15
Dame 0,765 0,384 208 90 23

Table 3. System output evaluation

As we can see, the system does not cluster conumedafor small corpus query
outputs, but begins to propose clusters as theotdance numbers grow. No groups
are suggested for low-frequency words like ‘melaagrialzamiento’ and the system
leaves all their occurrences unclustered.

The system also generalizes results, it provides coarser clusters for concordances
which had been considered to be in finer clustethe gold standard.

5. Further work
The ongoing work includes:

1. Streamlining the system to process verbs and adjsctPrepositions and other
stop words are ignored in all of the clustering nastfor nominals, since the
system measures lexical similarity. Prepositioralegnment, however, is an
important aspect for verbal and adjectival clasatfon that should be taken
into account;

2. Acquiring more user feedback to determine whether turrent cluster
granularity is appropriate or has to be tuned téirer or coarser;
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3. Generating new stemmers for other languages (¥8e B.similar degree of
quality of the results is expected for any othenm@ace language;

4. Experimenting with a linear combination of the darity metrics in order to
provide a scalar — that is, a single number —ftierlexical similarity between
two occurrences. A scalar measure would spareyiers from the need for
clustering and would improve the overall efficiensince each pairing of two
concordances would have a number indicating thesradl similarity, instead
of having to resort to a machine learning processetermine how similar they
are.

6. Conclusions

Web Services enhance the integration of differeatgsses in long process pipelines,
but in order to be fully interoperable, Web Sersiceed more specialized typing for
their service descriptors. The Web Service Dedoriptanguage (WSDL) standard
provides data descriptions based on simple typek as “string” or “integer”. This
type system is clearly not enough, and new typirghads are required. As shown in
Figure 1, we integrate different tools in a singlerkflow. This means that input and
output must be compatible; for instance, we needkitWIC output to be the input of
the vectorization process. This compatibility regsia higher service-semantics level
that would provide input or output types like “KWI€ncordance” as opposed to
basic, blank types like “string” or “integer”.

Organizing workflows of successive Web Servicehwligcision branching or iterative
steps can be troublesome. In addition, some ofsteps require large amounts of
processing. This is the case of the vectorizatimtess, where for each occurrence
example the system compares it with the rest ofsdmples in order to generate the
corresponding vectors. Slow computational processts complex workflows need
to depend on automated tools to allow the systemsub overnight. Running
workflows on remote, specialized servers means tisars have at their disposal
enough computing resources to run the analysesxgretiments they need.
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Abstract

In this paper, we present the “Online Bibliograpbfy Electronic Lexicography” (OBELEX). In

addition to making general conceptual remarks, waluate the sources and describe the search
options of OBELEX.

Keywords: bibliography, electronic lexicography, online.

1. Conceptual remarks

Digital or electronic lexicography has gained imporntance in the last few years. This
can be seen in the growing list of publicationsuiing on this field. In the OBELEX
bibliography (http://www.owid.de/obelex/engl), thesearch contributions in this field
are consolidated and are searchable by differeitérier The idea for OBELEX
originated in the context of the dictionary por@WID, which incorporates several
dictionaries from the Institute for German Languggevw.owid.de). OBELEX has
been available online free of charge since Decer2®@8 €f. Figure 1).

Online Bibliography of Electronic Lexicography (OBELEX)

Title: \ |

Year: rom[ Jr[ |-t e z008)
Person: ‘ |
Analysed Languages: | any v | and [ any |
Lany &
Keyword(s):
Lany =]

Figure 1. Online Bibliography of Electronic Lexiaaghy.

OBELEX includes articles, monographs, anthologiesl aeviews published since
2000 which relate to electronic lexicography, aslwe some relevant older works.
Our particular focus is on works about online legiaphy. Information on
dictionaries is currently not included in OBELEXowWever, we are working on a
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database which contains information on online didries as a supplement to
OBELEX. All entries of OBELEX are stored in a datsb. Thus, all parts of the
bibliographic entry (such as person, title, pulilma or year) are searchable.
Furthermore, all publications are associated withr &eyword list; therefore, a
thematic search is also possible. The subject kEggis also noted. For example, it is
possible to search for all metalexicographic workom the field of
“bilingual/multilingual lexicography” that deal wit“English” and “German” (from a
metalexicographic point of view).

With this type of content, the OBELEX bibliograplsypplements in a useful way
other bibliographic projects such as the printedtéinationale Bibliographie zur
germanistischen Lexikographie und Wo®rterbuchforaghiu by H.E. Wiegand

(2006/2007), the “Bibliography of Lexicography” ByR.K. Hartmann (2007), and the
“International Bibliography of Lexicography” of Ealex (f. also DeCesaris and
Bernal 2006). OBELEX differs from all these biblraghic projects by its strong
focus on electronic lexicography and its abilityétrieve bibliographic information:

= The Wiegand bibliography is surely the most extemdbut it does not focus on
electronic lexicography and it is to be discontithuurthermore, searching for
a specific publication is not easy, since the foothing register volume has not
yet been publishedf, Dziemianko 2008). In addition to this, the maieds is
on dictionary research within the field of Germatudies. In contrast,
OBELEX includes all international research (butyonlith respect to digital
lexicography).

= The Euralex bibliography is an “International Bdgraphy of Lexicography”
made “for lexicographers, by lexicographers”)cf.( the website
http://euralex.pbworks.com/). It comprises a graatount of bibliographic
information about articles and books; new refersrae added by means of a
Wiki system. There are plans in place for the Exdlibliography to include
all publications from the Euralex conference praiiegs in the future. (The
current online version does not include all aricfeom Euralex conference
proceedings.) However, other periodicals or jowgnate not systematically
included. By contrast, OBELEX systematically list relevant publications,
such as contributions from thiaternational Journal of Lexicographythe
journal Dictionaries or the Euralex proceedings, but only the contiing
related to electronic lexicography. Therefore, ileaearcher is interestedati
publications in the Euralex proceedings, the Euwrdlibliography is the right
choice. If s/he wishes to search in the field @cebnic lexicography, the use
of OBELEX is advisable.

= The Hartmann bibliography is extensive and inteomal. However, for
anthologies, only the title of the book is listetht the individual articles.
Therefore, it is not possible to search for specifiticles or reviews in this
bibliography.
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2. Evaluation of sources

As mentioned above, in OBELEX, sources have beatuated systematically since
2000. This limit was set for pragmatic reasons. Elesv, there is very relevant
literature about electronic lexicography from bef@000 which a user of OBELEX
might miss. Therefore, often cited articles or boélom the 1980s or 1990s are also
included in OBELEX, for instance, the relevant voks of the Handbooks of
Linguistics and Communications Science (“Handbichear Sprach- und
Kommunikationswissenschaft”). However, the evalratof sources before 2000 is
not comprehensive.

In addition to the systematically evaluated sourdesther relevant literature is
included in OBELEX. These are mainly monographarfrthe field of electronic
lexicography and articles from journals besidesdhes named above. Reviews are
also integrated because they often include infegesietalexicographic elements
relating to critical evaluation of electronic dmiaries and are quite often not easily
accessible. As far as possible, abstracts are dediun OBELEX, especially for
articles from conference proceedings. These sengfast insight into the article and
may help the user to find appropriate literaturethe future, current issues of the
sources will be examined systematically in orderdntinuously enlarge OBELEX.

The systematically evaluated literature (only cibotiions to electronic lexicography)
in OBELEX includes the following sources:

- Dictionaries: Journal of the Dictionary SocietyNdrth America

- Hermes

- International Journal of Lexicography

- Lexikos: Annual Journal of the AFRILEX

- Proceedings of the EURALEX conferences

- Proceedings of the "International Symposium on tegiaphy"

- Lexicographica (International Annual and seriesanai

- Handbooks of Linguistics and Communications Scieffdandbtcher
zur Sprach- und Kommunikationswissenschaft — HSK) %.1-5.3

3. Search options

There are different fields for searching in OBELEstly, there is the title box. By
entering a word, a full-text search is carried auall titles listed in OBELEX. “Title”
always means the title of the articles or monogsapiot of the series, journals, or
anthologies.
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3.1. Search by title

If a search is conducted for titles that include wWord “vision”, the result illustrated in
Figure 2 is given. This demonstrates that the semr@ real full-text search because
all results except the title Hahn/Klosa/Miller-@pit'Schnorch/Storjohann (2008)
would have been expected. In case of reviews, #feetitle the word “(Review)” is
always inserted. Thus, it is possible to searcthitleyin order to find all the reviews
which are stored in OBELEX.

Search Results

The listed order can be changed by clicking on "Person” or "Year".

Person Year v
O Tarp 2009 (Beyond Lexicoagraphy: Mew Yisigns and Challenges in the Information Age
O Meijssen 2009 [The Philasophy behind OmegalWiki and the “isions for the Future
Henrik Gottlieb and .Jens Eric b (Editors) Dictionary Visions, Research
1| Smit 2008 and Practice. Selected Papers from the 12th International Symposium on

Lexicography, Copenhagen 2004 (Review

Henrik Gottlieh, Jens Erik Mogensen (Editarsy Dictiohary Visions, Reseatch and
[ |Fuertes-Olivera 2008 Practice. Amsterdam/Philadelphia: John Benjamins Publishing Ca. 2007
(Terminology and Lexicagraphy Research and Practice 10) (Rewiew)

Hahn/Klosa/Miller- elexiko - das elektronische, lexikografisch-lexikologische kot te
O Spitzer/Schndrch/ (2008 Wi ortschatzinformationssystem. Zur Meukonzeption, Erweiterung und Revision
Starjohann einzelner Angabebereiche

Dictionary Wisions, Research and Practice. Selected Papers from the 12th
O Gottlieb/Mogensen (2007 International Symposium on Lexicography, University of Copenhagen, April 29th -
May 1st 2004

Figure 2. Search Results

3.2. My bibliography

For every search result, it is possible to inclgdéected titles in “My bibliography”.
This personal bibliography is accessible for 36%sd@om the user’s computer (over
cookies) and can also be presented in a view custanfor printing. An export of
“My bibliography” in BibTex format is also provided

3.3. Search by person

The search in the search field “Person” is an imengtal search. Thus, by typing in the
first letters of an author's name such as “de”, apropriate people included in
OBELEX appear and can be selected from a list.

3.4. Search by publication year

The search for publications in OBELEX can also bkntited by publication year. For
instance, it is possible to search for all titlestbe subject of electronic lexicography
published before 2000. For this particular seattod, from”-field should be left empty
and “1999” should be entered in the “to"-field.

3.5. Search by keyword or analysed language

Two of the most important functions of OBELEX ateetoptions to search by
keyword and by analysed languagé Figure 3). These fields allow a thematic search
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for publications. The keyword list integrated in BIEX originated from a
comparison of different glossaries, registers, dadj or subject catalogues. From a
pragmatic point of view, it was important to config the keyword list in a not too
complex and relatively general way because theitggg made only by reading the
abstracts. The whole article is consulted in juftve cases (where there is uncertainty
about which keyword to assign). The language fikdds not apply to the language the
article is written in but to the topics discussedr example, if an article is published
in English about Spanish electronic lexicographglyd'Spanish” is recorded as a
language in the database. Therefore, these fidlde aearches such as all titles
concerning the “Italian” language and the topicliiom lexicography”.

Online Bibliography of Electronic Lexicography {OBELEX)

Title:

Year: fram to (4-digit, e.g. 2008)

Person:

Analysed Languages: | [talian ~ | and | any A
2 D

Keyword(s): document-type-definition (DTD) -~

etymology in dicionaries
example
fareign/second language acouisition

form of publication
grammgriﬂ dictionaries
historical lexicography
All fields are optional. Thot HTML . ) has to be indicated. Any
combinations are permitte Mypermediahyperext
illustration/figure
The search field Person of inflection in dictionaries
infarmation systemn
AL N U e rmet exicography/online lexicography
layaut
? one single optional mark! |egmer's lexicography
* optional marks with a se||ammatisation
lexicographic editor
® DS Mannheim lexicographic process
lexicography of contemporary language
lexicography of critical discourses v

Figure 3. Search for ‘Analysed Language’ + ‘Keyword

4. Perspectives

With OBELEX, we hope to provide an extensive sex\fiar all researchers working in
digital lexicography and dictionary research. Har future, the main task in OBELEX
is to enlarge the bibliography. Therefore, we apjate any suggestions for
publications which may be included in OBELEX. Addsaefore, besides this, we
work on a supplement to OBELEX.e. a database of online dictionaries. In this
database, currently about 800 online dictionaries labelled by more than 40

properties, such as “including an online tutonja@s/no”, “pronunciation as audio files:
yes/no” etc. We plan to publish this database eMQBELEX site during 2010.
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From lexical database
to intelligent vocabulary trainers

Cornelia Tschichold
Swansea University

Abstract

Computer-assisted language learning needs betiealelatabases in order to produce better software
for vocabulary learning. This paper attempts toegasome guidelines for the construction of a
dedicated lexical database for vocabulary learpingoses.

Keywords: vocabulary, CALL, lexical databases, second lagguearning, polysemy.

1. Background

The field of computer-assisted language learningL{Q has produced vocabulary
trainers for some time now, and many language érarfeel they need to improve
their vocabulary knowledge, so the incentive isdiethere to produce good software
that offers learners help with this task. What inel fon the market, however, tends to
be drill-and-kill-style vocabulary trainers, or sgére to produce the electronic
equivalent of filing card systems, or — in the bebtcases — a reasonably useful
combination of these. A fundamental problem with salch material is the rather
simplistic view of vocabulary knowledge promotedthgse tools. L2 words are either
(typically) given a single L1 translation to be nmmed, or (less frequently) a
dictionary-style entry is used, with a whole ser@stranslational equivalents. For
absolute beginners, the single translational edginais probably appropriate, but
once such a first rudimentary structure of “L2 werd.1 word” is in place in the
learner’'s mental lexicon, more sophisticated ldxicput is needed, without however
going all the way to overwhelm the learner withamplete dictionary entry. In the
following, a dedicated lexical database is proposgiich can form the basis of
intelligent e-learning material. The field of leagraphy, and learner’s lexicography in
particular, obviously has something to offer totsaa enterprise.

One of the most robust findings on vocabulary asitiah (Nation 2001) is that
individual vocabulary items need to be repeate@isgvtimes before a sufficiently rich
mental representation can be constructed by thedeaThe number of repetitions
needed depends on a multitude of facterg, cognateness and a whole set of word-
inherent qualities. Verbs tend to be harder ton¢laan nouns, for example. Very poly-
semous words also have a higher learning burdenrfteamosemous words. Learners’

! Department of English Language and Literature,r®&a University, c.tschichold@swan.ac.uk
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assumptions of polysemy in L2 words will in parppdad on their L1, which might
have similar polysemy for individual words. Divengepolysemy, however, (see
examples a to c) is likely to lead to a particyldrigh learning burden.

L1 GermanSchatter> L2 English shade / shadow
L1 English river > L2 Frenchfleuve / riviére
L1 Frenchbureau> L2 English office / desk

Many highly frequent words, especially verbs, diswe a high learning burden due to
the sheer number of their possible subsenses. \Wisiegle translation for the English
verb run is appropriate for complete beginners, very sottrerotranslations will be
needed in contexg.g.for the expressiomo run a shopThe entry forrun even in a
learner’s dictionary can easily “run” to severalgpa. Faced with such a depth of
vocabulary knowledge to be learnt, learners needeédopresented with a well-
structured sequence of word forms and usages @ dbir efficient uptake. Such a
principled approach to teaching should probablyt b&st with the prototypical sense
for each word (not necessarily the most frequenseg then proceed in order of
difficulty, before taking in collocations and othghtraseological uses of the word.

Giving learners access to corpus examples has fire@osed as a way of presenting
the target word in many different conte&tbut this method risks complicating the
learner’s task too much when the concordance oegin examples where the target
word is used in a different sense. When a leasénying to learn the noupupil for
example, concordance lines are likely not onlynidide the ‘student’ sense, which is
the one our learner is probably interested in,aist the ‘part of the eye’ sense. This
effect is not a welcome one for beginning learnesso are still trying to master the
most frequent words of their foreign language. Besqy words by their very nature are
also those words where polysemy is particularlywalent. Adding random corpus
examples to the learning material will thereforeg molve the problem of finding a
number of suitable context sentences for the targebulary.

2. Lexical databases for learners

To make more sophisticated vocabulary trainersiplesand be prepared for porting
them to ever more mobile devices suitable for legrmany time anywhere, we need
lexical databases that contain more informatiom ghgesent ones. In addition to data
found in dictionaries, the database needs to aomé&rmation about word frequency
by subsenses. Modern learner dictionaries havadyrbegun to move in this direction
by reducing the number of subsenses per headword, by adding frequency

information. For the verloun, this reduction can amount to as much as goinm fro
several dozen to under twenty subsenses. What waotget have is frequency

information per subsense rather than just for treedivord.

2See “Gerry’'s Vocabulary Teacher” <www.cprdesl.ogenfys vocab_teacher> for a good
example of this approach.
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A lexical database for vocabulary learning shouldiide several suitable example
sentences illustrating each subsense. This reqlimksg the lexical database to
corpus examples where the words have been disaatb@jdor sense, a task which
can be speeded up with NLP tools, but which car®tdone reliably entirely
automatically. Part of the problem can be tracezkhha the techniques used in corpus
linguistics (Gardner 2007), which do not lend thelmss easily to applications in
CALL. While the construction of such a databasénwitrpus examples might seem to
be a dauntingly huge task, we should remember whatare dealing with learner
language of a few thousand lexemes at most. Tha taak in the construction of a
dedicated lexical database for vocabulary leartieg in the selection of what to
present to the learner and in what order, along thi¢ collection of suitable examples
for several stages of learning. Because of the faerkpetition, a single example or
definition is not enough; even one example for eacihsense is likely to be
insufficient. Individual word entries have to behriand varied enough to allow for
generous amounts of learning material.

Such a database could be seen to have some pamsithl learner’'s dictionaries or
bilingualized dictionaries, but while it should rz# confused with a dictionary, much
of the information needed for the database carobad in dictionaries. Most of the
syntactic and semantic information needed can b&aard from learner's

dictionaries, and possibly some examples as well.

Deciding on the appropriate subsenses for polysemawds (and their order) will be
one of the first difficult decisions to make forckaword. Subsenses can be found in
dictionaries, both monolingual and bilingual, andmore specialized databases such
as valency dictionaries (g. Herbstet al. 2004), WordNet (Milleret al. 1990) and in
West's (1953) General Service ListThe problem is the divergence among these
sources. To borrow an example from Atkins & Run@2U08: 154), who use the verb
argueto illustrate the identification of subsenses froampus evidence and come up
with four “lexical units” — illustrated with corpusxamples and linguistic features —,
for a teaching-oriented lexical database, a chwaigeld have to be made about which
of the subsenses d@rgue to include, and in which order. West lists two tok
subsenses as reasonably frequent, so a first mecsiold assume two subsenses for
argue The next step is to establish the order of thHessoses, especially which of
them will be taught first and thus provide a kinfl pyototypical meaning to the
language learner. The decision on the first meartmgteach should consider
frequency, prototypicality and possibly also thedevi context of the word family
(Bauer and Nation 1993). All subsenses and theitagyic contexts will then need to
be illustrated with a series of examples, gradedifficulty. In the example shown in
Table 1, difficulty of context is expressed usitng tfrequency bands of the words
around the target wordg. a “4K” context means that the words in the sergeztame
from the 4000 most frequent words in English.

% West's list is now very dated, but it does have tonsiderable advantage of not just listing
subsenses, but also giving frequencies for eatieofi, along with an example.
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3. An example

The database entry for the words to be learned heille the type of information

typically found in dictionariesj.e. pronunciation, inflected forms, syntactic infor-
mation, and meanings, along with translational egjents if required. In addition, the
database will contain many examples of usage, ctatettie form and meaning of the
target word and for the difficulty of the contexthe database entry for the noun
model, for example, might contain the information shownTable 1 linked to an

ordered sequence of example sentences.

No Context Subsense Sg/FIExample
1 1K A sg From the distance the church looked smaller khan
[small version] had expected, like model of the real building.
2 2K A pl  The children make thmodels, including sheep, dogs
and horses, for gift shops to sell.
3 1K B sg The newemodel with twice as much memory costs
[type] £385.
4 4K B pl | A study reveals that car producers métle bains in
fuel economy ratings for their new caondels.
5 4K C pl| | The monastery and the military provideddels for
[role model] the early schools.
9 3K D sg  Win one of our special beauty make-over sessions
[fashion model] and you will feel like a topnodel.
14 4K E pl | This chapter begins by examining several arnzdyti
[description] modelsand looks at their usefulness as tools for

analysis.

Table 1. Database entry fonodel

Information about the frequency of the differemnfis of a lemma (singular and plural
forms in the case ofmode) should also be included and taken into accourgnvh
selecting material to include. Should the plurainfoof a noun occur considerably
more frequently than the singular form, then th&blase ought to reflect this fact,
especially if the different inflectional forms ceftate strongly with a particular
subsense (Stubbs 2001).

Drawing on such a database, a CALL system couldentelearners with many
different example sentences as they work their thayugh the necessary number of
repetitions for each of their target words. ThisuWdoenable learners to systematically



FROM LEXICAL DATABASE TO INTELLIGENT VOCABULARY TRAINERS 449

enlarge their vocabulary in a much more efficieaywA dedicated vocabulary CALL
programme could start the learning process withhtilp of a translational equivalent
at the first encounter. Once this first link hagmestablished, knowledge about the
new word needs to be consolidated through repeatedunters of the target word in
different inflectional forms and syntactic contexdgsadually adding further subsenses,
in order to progressively arrive at a rich menggresentation of the target word.

4. Conclusion

Intelligent vocabulary CALL needs to integrate tlaevantages that incidental
vocabulary acquisition via extensive reading presidhto the material for intentional
vocabulary study. A dedicated database as sketbleeel could provide the raw
material for CALL exercises that combine the bektirtentional and incidental
vocabulary e-learning.
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Multiple access routes

The dictionary of Bavarian dialects in Austria /
Worterbuch der bairischen Mundarten in Osterreich
(WBO)

Eveline WandlI-Vogt

Institut fir Osterreichische Dialekt- und Namenkexi
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Abstract

In this article the Academic Austrian dialect dictary, theWorterbuch der bairischen Mundarten in
Osterreich(WBO / Dictionary of Bavarian dialects in Ausfrigs introduced. In 1993, the project
Datenbank der bairischen Mundart@dBO / Database of Bavarian dialects in Ausfrigarted, with a
view to the digitisation of the dictionary and dilthal background information. In 1998 a
rationalisation concept was issued planning to detapthe dictionary in 2020 as a (virtual) unit
consisting of the printed dictionary and the compmatary database. THeatabase of Bavarian
dialects in Austria electronically mapped (dbo@ernajnbines an online dictionary and a source
material database. It demonstrates how visual, rgfsmenced access structures and so called
‘topographic navigation’ can increase usability &t to improved interdisciplinary insight.

Keywords: dialect dictionary, dialect Database, navigationp@ema, geo-referenced dialect data,
mapping, WebGIS.

1. Dictionary and database: the conception of a vinal unit

Dialect dictionaries are long term projects, usuatt very open to modernisation and
changes due to the fact that every change of ammethods in long term projects
usually yields to the investment of a lot of money.

The Dictionary of Bavarian Dialects ifustria (WBQ) was first published in 1963 by
today’s Institute of Lexicography of Austrian Diete and Names (Institut fir
Osterreichische Dialekt- und Namenlexika). The vimglgroup established a database
in 1993 to store the dictionaries base matériat.the moment, nearly two thirds of
the base material, about 5 million mostly hand+entpaper slips, are fully digitized
(A sample of paper slips can be seen at http://wvboe.at/en/hauptkatalog.aspx). In
2010 sample entries will be accessible in a weledasiteractive and geo-referenced
format for the first timedf. dbo@ema: http://wboe.oeaw.ac.at).

Ynstitut fiir Osterreichische Dialekt- und Nameiiex (Institute of Lexicography of Austrian
Dialects and Names), eveline.wandl-vogt@oeaw.ac.at
2 For further information about e-lexicography a DINAMLEX cf. Wandl-Vogt (2008b).
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In 1998 a rationalisation concept (StraffungskonzEg98) was issued to th&BO
with the objective to complete the dictionary in2R0as a (virtual) unit consisting of
the printed dictionary on the one hand and the ¢ementary database on the other.
At the same time, both, the mediostructure and astaucture of the dictionary were
adjusted and improveaf( WandI-Vogt 2004). New types of entries were esshked
(so called Datenbankartikel [database entry]):

(1) Simple database entry (historical base mdjeria
WBO 5,27: tDiaun, Gerichtsbote obVintschg. (1§,3.DBO
(2) Simple database entry (recent base material):

WBO 5,512: Trikd, M., N., Trikot, elast. Stoff; lesng anliegendes
Kleidungsstiick ugs., s. DBO

2. Traditional access structures: the dictionary’smacrostructure
in a nutshell

Due to the macrostructure of tNéBQ, the etymological-historical headword and the
highly sophisticated structure of the entry itdeticcess to the®VBOis neither very
functional nor user-friendly. Examples 3-5 illuserasome of the difficulties we
encountered.

(3) The standard German equivaléjfelbaum(‘apple tree’) corresponds
with the WBOheadwords Apfe)paum and Epfe)paum which
themselves are subentdesf the WBOmain-entry Paum (standard
German (‘Baum’, ‘tree’; WBO 2,621).

(4) The etymological-historical WBO-headword teiitsch ‘German’
corresponds with the standard German equivaleatschWBO 5,23).

(5) The etymological-historical WBOG-headwords Tscharda, Tscharde,
Tscharderg('old house’; Hungarian; WBO 5,731} scherper, Tschirper
('imbecile person, old man, frayed edge tool’; %iog; WBO 5,753) or
tschinkwe (‘inferior’; Italian; WBO 5,767) lack any standai@erman
equivalent.

Due to this very specific headword-tradition, digitg the WBO and linking its
content with other dictionaries and databases reg lot of effort, technical as well
as lexicographical.

3. New access structures: topographic navigation

Topographic information plays an important role dialect dictionaries of. Kilhn
1982: 704f). Within the projectDatabase of Bavarian Dialects in Austria

® Different types of entries and article-structafeWBOBeiheft 2: 14-17.
* (Epfedpaumitself is a subentry ofApfe)paum
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electronically mappeddbo@emal1.2007-11.2009) multiple access routes have been
developed, aiming to meet user needs.the following, topographic navigation will
be focused of.

The aim of the newly developed systelimo@emais not just to visualize database
content but to enable the navigation from the neafhé database and to analyse data
based on a GIS. Figure 1 presents a screenshio¢ efdualization. It demonstrates the
zooming into a certain aredungay, clicking on a certain localityZederhaus and
getting information from a linked, geo-referencéblibgraphy. The chosen base map
is a satellite map, but might as well be ameyg a historical map. Data in the pop up
are linkable. The user can navigate straight frobmmap into the data base content
and vice verseacf. Figure 2).

) Waqwag GIS - Mozilla Firefox

Datei Bearbeiten Ansicht Chronik Lesezeichen Exras Hilfe

= C 4y (| nttpy//whoe.oeaw.ac.at/map/main.htmPurl= httpy//whoe.oeaw.ac.at/api/wh.php# 5~ | |[Gle] Googee P
2, Meistbesuchte Seiten @ Erste Schritte 5 Aktuelle Nachrichten | | httpy/wwnw.altad.com... £ http://umwawboeat/d... 4 http://www.googleats,

3 softonic - | Websuche v; £ tos B Spiete S A Gratis v~ [EES] Nachrichten (130017 i L 1) B, Gadgets-  » ‘ +
- L] % %

1 B QuANTITIES -

records available

79 total

R R T
i

intervals
- L recordsfocation
Zederhaus locaity e I

- 2 records -
- 3% of dispiayed records
Geburtsort

SCALE

L

SYMEBOLS

Bauer, Wemer: Laitishre der biundan des Lungaus mit
77 besonderer Beriicksichigung von Zederhaus. Diss (masch)

THEMES e
o e e e S s L DENSITY
BASEMAP

NAVIGATION

DOWNLOADS

[ Ubertragen der Daten von server.arcgisonline.com. @o

Figure 1: GIS-Application: Visualization of spatidata with ArcGIS (example:
screenshot developed within dbo@ema by Vlad Atan&sbastian Arming & Eveline
Wandl-Vogt: system under construction).

® Scholzet al. (2008), Wandl-Voget al. (2008a); wboe.oeaw.ac.at.

® To get more information about projects dealinghwiiie mapping of linguistic corpord. Perea
(2004; Catalan) and Wandl-Vogt (200&880).

’ Realized as far adho@emds concerned (12.2009): shaded relief, physicaldysatellite map,
road map, none.
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[€) person - Mozilla Firefox

Datei Bearbeiten Ansicht Chronik Lesereichen Egtras Hilfe

= C X & (] nttp/fwhoe.oeaw.acat/web/dboe/person/14344 ¥ * | [[Clr| Googie »
. Meistbesuchte Seiten b Erste Schritte 5. Aktuelle Nachrichten | | httpy/fwww.altad.com... &b http:/) boeat/d... *9 http:/ www.google at..
Ssoftonic - | wemer v & oo I spiere: (DI @0 i Gretis TV () Nachichten 1300} e i v B Gadgetse  » |1
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Suche = Index = Hilfe

Suche
Person

Index

Hilfe Bauer, Werner =
Allgemeines

= 1939, Zederhaus
= Sammier

= Herausgeber.

= Autor

Quelien

= Bauer, Werner: Namen der beim Almabtrieb vertaiiten Cebacke und Speisen. In: Burgstaller, Ernst | Halbok, Adolf
Wolfram, Richard et al. (Hag.): Osterreichischer Volkskundeatlas. 6. Lieferung. Wien 1879, 1-15

= Bauer, Werner: Rezension von: Tarvainen, Kalevi: Studien zum Wortschatz der Osterreichischen Chronik Jakob Unrests
1966, In: Beitrage zur Geschichte der deutschen Sprache und Literatur 883 (1 967), 380-381

= Bauer, Werner: Die ie in der deutschen Di aphie. In: Bremer. Ernst / Hildebrandt, Reiner (Hg.):
Stand und Aufgaben der deutschen Dialektle phie. | Briider-Grimm-5
Tagung vom Oktober 1992 Berlin, New York 1996, 219-229

on_ Beitrige 2u der Marburger

= Bauer, Werner: Die Mundart des Katschtals in Karnten. In: Verein der Freunde der im Mittalaiter von Osterreich aus

besiedelten Sprachinsein | Kommission fiir Mundartkunde und Namenforschung der Gsterreichischen Akademie der
Wissenschaften (Hq ) Mundart und Name im Sprachkontakt Festschrift fiir Maria Hornung zum 70. Geburtstag Wien
1990 (= Beitrage zur Spr; schung 8), 235-258

= Bauer, Werner: Zur Darstellung des Mundwortschatzes im Warterbuch. In: Lachinger, lohann / Scheuringer Hermann
[ Ubertragen der Daten ven whoe.oeaw.ac.at.

Figure 2: Website: Database contént

4. Conclusion and future prospects

Navigation in dialect dictionaries is often diffic@nd not very user-friendly. Dialect
dictionaries deal with geographic information, $® taccess to them is based on
something like “geographically based interest”. @eferencing of corpus data
provides the means for visualization (mapping) efadand meets user needs. In

addition, it allows cross-linking of data from difent sources and leads to improved
insight and knowledge.

References

DBO =Institut fur Osterreichische Dialekt- und Namenkex{l DINAMLEX) (ed.) (1993-).
Datenbank der bairischen Mundarten in OsterreictB@. Wien.

KUHN, P. (1982). Typen lexikographischer Ergebnisddmstg. In W. Beschet al. (eds).
Dialektologie. Ein Handbuch zur deutschen und atigmen Dialektforschung
1 Halbband. Berlin, New York: Walter de Gruyter27023.

PEREA, M.-P. (2004). New Techniques and Old Corpora:félaié verbal en es dialects
catalans (Alcover-Moll, 1929-1932). Systematisateomd Mapping of a Morphological

8 Screenshot developed within dbo@ema by Thomas HegmSebastian Arming and Eveline
Wandl-Vogt; system under construction.



THE DICTIONARY OF BAVARIAN DIALECTS IN AUSTRIA 455

Corpus.Dialectologia et Geolinguistica (DiG). Journal ofig International Society for
Dialectology and Geolinguisticd2: 25-45.

ScHoLz, J.,BARTELME, N., FLIEDL, G.,HASSLER M., MAYR, H. C.,NICKEL, J.,VOHRINGER J.
and WANDL-VOGT, E. (2008). Mapping languages — Erfahrungen aus dojekt
dbo@emaln J. Strobl, T. Blaschke and G. Griesebner (efispewandte Geoinformatik
2008: Beitrage zum 20. AGIT-Sympositiheidelberg: Wichmann: 822-827.

Straffungskonzept (1998) = Institut flr Osterresciie Dialekt- und Namenlexika (1998).
Neues Straffungskonzept fir das Worterbuch deridehien Mundarten in Osterreich
(WBO). Wien: Masch.schriftl. — printed Version: WBO-Beih2: 11-13; online Version:
<accessed: http://www.oeaw.ac.at/dinamlex/Straungzept_1998.pdf>.

WANDL-VOGT, E. (2004). Verweisstrukturen in einem datenbankijesh Dialektworterbuch
am Beispiel des Wéorterbuchs der bairischen MundarenOsterreich (WBO). In
S. Gaisbauer and H. Scheuringer (edshzerschnitten. Beitrdge zur 8. Bayerisch-
Osterreichischen Dialektologentagung, zugleich heistagung zu Sprache und Dialekt
in Obero6sterreich, in Linz, September 20Q1nz: Adalbert-Stifter-Institut des Landes
Oberdsterreich: 423-435.

WANDL-VOGT, E. et al. (2008a). Database of Bavarian Dialects (DBO) edeitally mapped
(dbo@ema). A system for archiving, maintaining dmedd mapping of heterogenous
dialect data. In E. Bernal and J. DeCesaris (edg)ceedings of the XllI EURALEX
International ConferencéBarcelona, 15-19 July 2008). Barcelona: Instifatversitari de
Linguistica Aplicada / Universitat Pompeu Fabra..CD

WaANDL-VOGT, E. (2008b). Wie man ein Jahrhundertprojekt zeitgemdénalt:
Datenbankgestitzte Dialektlexikografie am Instifiit Osterreichische Dialekt- und
Namenlexika (I DINAMLEX) (mit 10 Abbildungen). In.PErnst (ed.).Bausteine zur
Wissenschaftsgeschichte von Dialektologie / Gerstigoher Sprachwissenschaft im 19.
und 20 Jahrhundert. Wien: Prasens: 93-112.

WBO = Institut fiir Osterreichische Dialekt- und Nemiexika (I DINAMLEX) (ed.) (1963-).
Worterbuch der bairischen Mundarten in OsterreicdlVBO). Wien: Verlag der
Osterreichischen Akademie der Wissenschaften.

WBO-Beiheft = Institut fiir Osterreichische Dialekiad Namenlexika (I DINAMLEX) (ed.)

(2005). Worterbuch der bairischen Mundarten in OsterreidVBO). Beiheft Nr. 2.
Erlauterungen zum Worterbuchwien: Verlag der Osterreichischen Akademie der

Wissenschaften.






NL P toolsfor lexicographic applications
in Modern Greek

Christos Tsalidis, Mavina Pantazara,
Panagiotis Minos, Elena Mantzari
Neurolingo

Abstract

In this paper, we introduce the language tools ld@esl by Neurolingo LP in order to support
lexicographic NLP applications and related compagaisted activities. First, we present three
infrastructure tools used for encoding morphologisemantic, and syntactic information. Second, we
present some application tools such as the prodfings for Modern Greeki,e. spelling checker,
hyphenator, and thesaurus. Finally, we sketch sorasues for future research.

Keywords: NLP tools, lexicographic applications, Modern Greek

1. Introduction

In this paper, we present the R&D activities catriait by Neurolingo LP regarding
the development of language tools and languageures® for Modern Greek —
henceforth M. Greek. Language tools can be grouptd a) infrastructure tools:
software systems for the development of languageurees,i.e. lexicographical
databases, corpus management systems, rule-writiig machine-learning
workbenches, etc., and b) application tools: safweomponents or systems built
upon the language resources and utilized by enduseaccess information,e.
lexicon browsers and search engines, or to perfautomatic text or speech
processing, i.e. text-to-speech converters, spelling/grammar/styléeckers,
summarizers, machine translation systems, etc.eltionh 1, we describe three
infrastructure tools for the encoding of differetypes of lexical information —
morphological, semantic, and syntactic. In secBipwe present some application tools
such as the proofing tools for M. Greeke. spelling checker, hyphenator, and
thesaurus. Finally, we sketch some future direstion

Cahiers du Cental, n° 7 (2010), 457-462



458 C.TSALIDIS, M. PANTAZARA, P.MINOS, E. MANTZARI

2. Lexical information encoding tools

2.1. Morphological information

The LEXEDIT is a software program for the compihati of computational
morphological lexica. The system supports the eimgpdf morphosyntactic attributes
— POS, gender, number, case, voice, tense, moaghrpestc. —, stylistic attributes —
formal, informal, oral, slang, etc. —, domain &itites — biology, medicine, law, music,
computer, etc. —, morphemic compounding — stemfixprenfix, suffix —,
syllabification, inflection and stressing rules &ach lexeme.

&) Morphological Lexicon Editor = 1fefE=]

File Search Look & Feel C

signaxml * | Betank % |Lamdankx x

ahpa (0)
Prima (0)
vapa (0)
6éxma (0)
wov (0)
Gira (0) 9V<PoTH  [reaning [ Morpholooy | Mearings | Oid Version]|
fima (0) —
6ma (o)
ima (0)
<ira (0)
hauda (0)
i (0)

i (0)

5 (0
ikpov (0) ouyruBép
n (0) oy B
oo o jouykupzp) Value Type Word Form Pos Other
o 2 || 22 fre - st I 5065
oyinov (0) T R ke - ACC [ GEN | MASC | SING [ vOC)
(0 jouyupiar
ba (0) louyrupia
wi (0) louyupiag
wpiya (0) ouyiupia;
jopkTioheZa (0) | Jauykupio
opaoe (386) | fauyeaian]
louyKohnan N N
oo [ 3 auvifousg @ pEon @A pEvo sveaT. vl .V

Description Fart of Speech
T T A e N T
foee "

Morpheme Attributes Inflection Expanded Form
<ouy >{kpou-oim-p] IN_MASC_AS2a [N_MASC_AS23{{MASC_AS_SING{}ac(MASC | NOM | SING. ..

o [ Infix -

ACC | MASC | NOM [ PLUR [ VOC]
GEN | MASC | PLUR)

Helee

Figure 1. Screenshot of the LexEdit

The LEXEDIT is based on standards such as XML andcadle and supports
practically any language. For the description ef tiorphological particularities of the
M. Greek language, viz. high inflection, stressimtgs, morphological, phonological
or graphical variants, 306 inflection rules weregtoucted — 135 for nouns, 96 for
verbs, 50 for adjectives, 17 for participles — gsgets of 191 suffix rules combined
with 19 stressing rules. The LEXEDIT was used foe treation of the following

lexical resources:

a) a general language morphological lexicon, whiomtains ~90,000 words,e.
~1,100,000 word forms with orthography, syllabifioa, morphological,
morphosyntactic and morphostylistic information;

b) an electronic dictionary of geographic namestapdnyms of Greece with ~10,000
lemmas;

¢) an electronic dictionary of biomedical termshwit10,000 lemmas.

A series of application tools such as a M. Greekllsp a hyphenator and a
lemmatizer were built upon the aforementioned leixiesources.
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2.2. Semantic information

The LEXICOGRAPHOS is a language independent soéviar editing and authoring

monolingual and bilingual dictionaries and for psbing dictionaries to hardcopy,
electronic or online media. It can process XMLdilarough a user-friendly interface,
which further allows integrity cross-referencingecking between different entries of
the dictionary, automatic up-dating of sense nus\bfeitl or partial entry previewing,

grouping of lemmas using filtering, searching oa tieadwords list and/or other fields
of an entry, display of hyperlinked related lemmsedection of the information to be
viewed and/or exported, spell-checking of the data.

Moreover, the system is designed to support thdymtion of a printed PDF version
of the dictionary keeping the formatting annotasiothrough XSLT (Extensible

Stylesheet Language Transformations). So far,dtheen used for the editing of two
hardcopy dictionaries: the “Synonyms and antonyrhes@urus of Modern Greek”
(Patakis Publications, Athens 2005) and the “Didiy of Modern Greek as a foreign
language” (University of Athens 200%).

More specifically, the Thesaurus of M. Greek camga+22,000 entries. Each entry is
represented by the headword lemMimahich is further accompanied by stylistic and
domain informationge.g the verbayxa{dpw is informal, the nourupospaipivy is a
term of Biology. Each meaning of a lemma is destfithrough a “synseti,e. a set
of synonyms and/or antonyms, and may also contaimple uses, when needed.

2.3. Syntactic information

The KANON - from the Greek wordavaov “rule” — is a feature-based grammar
formalism, which is used for the recognition of gfie morphosyntactic patterns in
the input text documents. The format of the ruessembles context sensitive extended
Backus-Naur Form (BNF) rules, where every symbgrissented as a set of feature
value pairs. The grammar is strongly “typed” in gense that every feature must be
previously defined together with a type which spiesithe values of its instances in
the rules. The rules definition incorporates thectionality of the lemmatizer and can
use lexical features such as full lemnmeag( the verbto increasei.e. increase,
increases, increased, increas)ngword form €.g the word formincreasing,
morphosyntactic attributese.¢ noun_sing_nom, verb_pass_pres), morphological
attributes €.g words ending ining), orthographic attributese(g words starting with
capital letter). The rules can be applied in a eonsve and aggregative manner.
‘Consecutive’ means that rules are applied in thees sequence of annotated text
spans repeatedly. In other words, as long as wegply rules and the size of the text
span’s sequence is decreased, the processing westifihis scheme together with the

! http://www.museduc.gr/docs/gymnasio/Dictionary.pdf
2 The headword lemma is the canonical form of arexd.e. the singular, nominative form for
nouns, the Lperson, singular, present, indicative, active fésmverbs.
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context free nature of rules simulates classicalpaRsing avoiding cycles or endless

reduction loops. ‘Aggregative’ means that a setudés can be applied after another
set of rules. We can have as many levels of parasgs necessary for handling

different instances of “context sensitive” syntactases of natural languages. This
formalism constitutes the core component of a nunatbeNLP applications, such as

multi-word term identification in the biomedical miain, Named Entities Recognition

in the framework of text mining and information dtion, and grammar checking.

3. Application tools

3.1. Proofing tools

The proofing tools are functional components of admall contemporary word

processors and professional desktop publishingesyst They assist users — typists,
typesetters, writers, translators, editors, etto €arry out automatically a set of text
processing operations such as hyphenation, spetimgection, grammar and style
correction, summarization, and translation. So fdeurolingo has developed the
following proofing tools for M. Greek, based on tlguage resources mentioned
above:

a) A spelling checker which flags words with spwjli errors and suggests
orthographically correct alternatives;

b) A hyphenator which indicates the hyphenationnfmiof a word so as to help
typesetting systems to correctly hyphenate words thee paragraph border;

c) A thesaurus which suggests synonyms and antofiyrmsiore than 22,000 Greek
words, independently of their inflection.

These three proofing tools are available for thiko¥dng applications: MS Office,
Open/Star/Neo Office, Quark Xpress, and Adobe Gre&uite — Acrobat, Illustrator,
In Design, Flash, Photoshop and Dreamweaver — fodéws and Mac OS X.

3.2. Web-based tools

The LEXISCOPE is a web-based viewer which provides grammatioal semantic
information about a M. Greek word or phrase, conmgifNeurolingo’s hyphenator,
morphological lexicon and thesaurus. It also inooafes the functionality of the
spelling-checker and the lemmatizer, in order tggest orthographically correct
alternatives in case of a misspelled search tend,axcess the information through
any of its word forms.

®An LR parser is a parser that reads input fromt tefright (as it would appear if visually
displayed) and produces a Rightmost derivation.
* http://www.neurolingo.gr/en/online_tools/lexiscopten
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3.3. Lexicon browser

The M. Greek thesaurus is also available as a akanel tool with the appropriate
browser. As it incorporates the functionality oétlemmatizer, lexical information is
accessible through any morphological form of therceed word/phrase.

e pynTrig Onoaupod,

apadrc
‘?B 8“0)‘5\”"“39 afabigz apabog cnis
gggegzmmc 1.2: pnxc').c‘, EBaboc: aBadr vepa [ afabh doxeia
Barac A: Babic,

9B ako 2. Z: eNKPavEIarOG, , ENIDEPLIKOC: aBabric diadoyog [
aPahodpiTog

AR avyKapyT
aBenTa

B avTaddpod
BTl
apanmoTac
aPapia
aPoiog PNXOG enif.

aBackalve 1. Z: aBabnic,: pryog notaog A: padlic,
opaoTayTog

apabing oxéyn

PrIXos

2. Z: eNPaveIaros,: pixn okEwn

< >
26 [e 2ok aln]
|pEfofnfelz]rTv]s]x]vial

Figure 2. The Thesaurus browser

4. Avenuesfor futureresearch

What normally comes next is the development of aargmar checker for M. Greek.
We have already started studying and analyzinggti@nmatical errors in running
texts and designing algorithms to handle them. Ifdlye a grammar checker
prototype will be available next year. This taskllvide carried out through the
MNEMOSYNE® system, which is an integrated documeatiection processing
environment. The system supports different fornadt$nput documentse(g html,
pdf, text), stored in various media.g.files, web pages, databases). It incorporates the
existing language resources, the KANON formalisifferent types and flows of
analyzers, and fuzzy matching techniques. Sotfféxas been used for Named Entities
Recognition in the framework of R&D projects forxtemining and information
extraction from free text documents with very g@oaring as regards the size of the
input data, the speed of the processing and thgubatccuracy. For instance, after
processing a collection of 28,000 documents in tlesa 4 hours, an accuracy of 90%
on the recognition of ~500,000 events and ~2,6@N@med Entities was achieved.

The language tools presented above have been ostat $or the development of
language resources, incorporating a number of kgguspecific featurese.@
hyphenation rules, inflectional paradigms, spebaling functionality, and syntactic
patterns) to support the description of the M. ®rizmguage. However, all of these
systems are based on XML and Unicode standardsauid, with minor adjustments,
be used for encoding data from other languages.
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