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The Base lexicale du français:  
a multi-purpose lexicographic tool1 

Serge Verlinde2 
K.U.Leuven 

Abstract 

The Base lexicale du français (BLF) is a freely accessible lexicographic tool for learning French 
vocabulary developed especially for the web. It groups a large number of functions which provide 
quicker, more efficient and user-friendly access to very precise information. To enable access to this 
information a brand new interface based on users’ needs has been implemented. In addition, the BLF 
also offers high-performance reading, translation and writing assistants. 

Keywords: lexicography, dictionary, web, language learning, French. 

1. Introduction  

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

Access to the content of electronic dictionaries, which are often based on previous 
paper versions, has improved considerably thanks to powerful search functions on 
pronunciation or fuzzy search with approximate string matching. Some dictionaries 
also allow plain text search or the use of regular expressions as on the OPUS website. 
Others such as the CNRTL (Centre National de Ressources Textuelles et Lexicales) 
website combine various lexical resources such as a monolingual dictionary, a 
dictionary of synonyms or a corpus. However, despite all improvements these 
sophisticated resources cannot always provide a quick answer to frequent questions 
raised by language learners (e.g. the correct spelling of words with irregular 
morphology or irregular verb forms) (Pruvost 2003). Furthermore, like consulting a 
paper dictionary, consulting an electronic dictionary requires specific skills that many 
users do not have (Miller 2006). 

                                                 
1 This article is a translation of an article in French published in the proceedings of the Journées 

scientifiques “Lexicologie, terminologie, traduction” (LTT) (Lisbon 2009). I would like to thank 
Herlinda Vekemans for proofreading this translation. 

2 Leuven Language Institute, K.U.Leuven, serge.verlinde@ilt.kuleuven.be 
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This paper describes the design of a new lexicographic tool which provides quicker, 
more efficient and user-friendly access to the requested information, depending on the 
user’s needs. We will use the new interface of the Base lexicale du francais (BLF) as 
an example. This is a freely accessible online dictionary meant for intermediate and 
advanced learners of French. 

2. From communicative and cognitive needs to user interface 
design 
Several possible queries of dictionary users have already been listed by Hausmann 
(1977: 144) and more recently by Tarp (2008: 77). Taking these lists as a starting 
point, we believe six types of consultation may be distinguished when a dictionary is 
used to solve a problem concerning a word, a word combination (multiword 
expressions) or the lexicon in general: 

1. Information retrieval: for information on a word or word combination (e.g. 
gender, spelling, meaning, syntax) 

2. Translation retrieval: to translate single words and multiword expressions to a 
foreign language 

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

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

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

6. Exercises: to practise 

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

Merging these functions in one single application has significant advantages compared 
to the current dispersal of lexicographic resources. Moreover, being able to process an 
entire text by adding lexicographic information automatically to all the words 
(assistant function) saves the user a considerable amount of time. Information is 
contextualized and word by word consultation of the dictionary is no longer necessary.  

The type of dictionary consultation determines the access to the lexicographic data. 
The homepage of the BLF reflects the six options listed above (cf. Figure 1). 
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Figure 1. BLF homepage 

 

Figure 2. Get information on a French word 
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Each access path (e.g. “Get information on”, “Verify”, Learn”) shows other query 
possibilities. Figure 2 lists the questions a user may 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 on the button corresponding to 
the user’s question. In answer to this query, the lexical database returns precise 
information, e.g. the gender of a submitted word, its meaning, its syntax; 

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

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

As shown in Figures 3 and 4, information provided may take several forms. 

 

 

Figure 3. Gender of the word problème 

 

 

Figure 4. Reading assistant 
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Figure 4 provides an example of the contextualized information a user receives when 
he submits an entire text to the reading assistant (see also section 5). 

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

3. From interface to multivariate lexicographic description  

According to Gouws (2007: 66), lexicographers tend to overestimate the linguistic 
competences of dictionary users. Language is a truly complex system and 
lexicographic description will thus be complex too. However, one has to admit that the 
overuse of metalanguage or abbreviations in dictionaries makes this lexicographic 
description less transparent. Therefore we opted, whenever possible, for a more 
didactic and user-friendly presentation. For example, we added articles to nouns in 
order to facilitate memorisation (cf . Figure 3). 

In the learning function, a separate section is dedicated to a series of problems 
typically encountered by non-native speakers of French: position of the adjective, 
syntactic constructions for nouns, adjectives and verbs, etc. The BLF user will easily 
find this type of information concentrated on one page rather than scattered as in 
traditional dictionaries or only presented in outline form as in grammars. 

The lexicographic description of the BLF also differs from the content of traditional 
learner’s dictionaries for French (as a second or foreign language (e.g. Rey-Debove 
1999). In the BLF a lot of attention is paid to encoding problems by providing the 
word profile of almost 13,000 words (Verlinde et al. 2006) and the presentation for 
any verb meaning and any verb complement (subject, direct object, etc.) of 
prototypical words and word combinations (Verlinde et al. 2004). 

4. Use of web resources 

The BLF describes the 6,500 most frequent lemmas of a newspaper corpus (Verlinde 
and Selva 2001). The lexicographic description of this set of words has not yet been 
fully completed. Fortunately, over the last years, numerous web resources for French 
have appeared (Habert 2005). In the BLF, we try to use these resources to fill the gaps 
of our own lexicographic description. Information from these sites is immediately 
accessible by shortcuts that directly open external sites on a specific page (cf . Figure 5 
for the problème word family on the Orthonet website, starting from the query ‘Words 
with the same meaning’ as displayed on Figure 2). 
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Figure 5. Orthonet: the problème word family 

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

Thanks to the integration of a multiplicity of information and resources, the BLF has 
become a very flexible and adaptive tool for users with very different levels of 
linguistic competence. Learners at an intermediate level who still have some doubts 
about the morphology of a word or the gender of a noun as well as linguists who want 
to carry out a detailed analysis of synonymy based on word profiles will find just the 
information they need. 

5. Towards an integrated online help function 
The online reading, translation and writing assistants are probably the most striking 
functions of the BLF (see Figure 4 above). The reading and translation assistant 
operate in a similar way: a submitted text is analysed and sent back to the user with 
information added to every word or multiword expression. By moving the mouse over 
a word or a multiword expression, this information is displayed in a pop-up window 
providing links to pages of the BLF (e.g. meaning, translation, synonyms). 
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The aim of the writing assistant, currently under construction, is to enhance users’ 
awareness of common errors and to develop ways to avoid these errors by a systematic 
control procedure. First, the programme identifies syntactic and lexical patterns typical 
of frequent errors (position of the adjective, use of prepositions, use of imparfait/passé 
composé, etc.). Next, all occurrences of these patterns are grouped and displayed on 
the screen along with a small, didactic grammatical description in order to help to user 
to read his text over and to make necessary corrections to it.. Whenever possible, data 
from our lexical database are added to the feedback provided to the user (Verlinde et 
al. forthcoming). 

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

6. Future developments 
A tracking and logging system registers all actions of the users on the BLF site by 
identifying more than 250 access paths to data from our website or to external sites. 
We expect that an analysis of these data will allow us to define the user’s search 
behaviour more accurately and thus improve our lexicographic tool. Possible 
improvements could influence both the lexicographic content as well as the access 
paths to information. 

We would also like to extend the interface by creating shortcuts to various resources 
for languages other than French. The interface could thus become a single access 
lexicographic portal site for any problem with the lexicon of many languages. 

7. Conclusion 
Lexicography can no longer be considered a craft industry (Rey 2008). It has 
definitively entered the internet age. Applying web database applications in a context 
of enriched lexicographic descriptions has opened new perspectives for the integration 
of resources and the development of new and efficient reading, translation and writing 
assistants and has in fact reshaped the very definition of ‘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  
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Abstract 

The present paper presents a methodology to explore the combinatorial properties of terms belonging 
to biology, based on the analysis of a large corpus of scientific articles. The research has led to the 
production of a writing aid tool meant to help non-native authors write scientific papers in English. 
The tool design is based on the evaluation of potential users’ needs, which was undertaken by sending 
out a questionnaire to the teaching and research staff at the Life Sciences Department at the University 
Paris Diderot. The paper describes the corpus used, the first stage of data extraction, i.e. collocation 
extraction, as well as the specifications of the web interface allowing users to query data.  

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

1. General background 
It is an unquestionable fact that English is nowadays the “International Language of 
Science”.2 To take a single example, 95% of all publications indexed by the Science 
Citation Index are written in English. This reality has far-reaching consequences on 
the research activity worldwide. A researcher's activity is assessed in terms of the 
impact factor of his publications. As articles written in English have a wider 
readership, they have more chances of being cited and therefore, the journals 
publishing in English have a higher impact factor.  

The “anglophone grip”  (Swales 1990: 97) on published research communication is not 
uncontroversial. While for some English is a lingua franca, which has made possible 
scientific progress, for others, the dominance of English in published research is a 
harmful phenomenon, a Tyrannosaurus Rex (Swales 1997) both because it has led 
certain users – that is native speakers of English – to enjoy a preferred status and 
because it may lead to the “loss of specialised registers in otherwise healthy 
languages” (Swales 1997: 376).  

                                                 
1 {avolansk,nkubler}@eila.univ-paris-diderot.fr 
2 The phrase was coined in the late 60s: English - An International Language for Science, Current 

Contents, 1967, vol. 1: 19-20. 
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We found that, in the field we worked on (biology) and judging by the journals on 
which our research is based (cf. Section 3.1), both these reasons for concern are 
justified. On the one hand, the statistical analysis of the corpora used in this study 
shows that  

“authors based in the Inner Circle in general and those based in the United States in 
particular, enjoy a disproportionately large percentage of publications and are more 
likely to be gatekeepers of published works” (Tardy 2004: 248).  

On the other hand, Swales’ concern over the loss of specialised genres seems to be 
justified as regards the use of French in scientific written communication. In the field 
of yeast biology for instance, the only written texts we could gather in French were 
popularization journal articles, teaching materials and, above all, PhD dissertations. 
The French law imposes PhD dissertations to be written in French. Advanced, leading 
edge research articles seem to be written in English exclusively.  

The “publish or perish” imperative which governs a researcher’s career may be read 
today as “publish in English or perish”. This imperative is rendered discouraging for 
young French researchers – who are constrained to publish in English as early as the 
post-doctoral level – by the lack of specialised dictionaries and teaching materials 
adapted for their needs. The research reported in this paper is aimed at designing a 
writing aid tool meant to meet the needs of young French researchers in biology, and 
more generally of non-native speakers of English. This was achieved by devising a 
hybrid collocation extraction method (combining dependency parsing and a number of 
statistical heuristics) which was applied to a specialised corpus of research articles. 
The remainder of the paper is organised as follows: section 2 deals with the user needs 
evaluation and tool design, section 3 describes the corpus used and the data extraction 
method; the first, tentative query interface is presented in section 4 together with the 
improvements planned; finally, section 5 anticipates future work.  

2. User needs evaluation and tool design  
In order to better estimate our potential users’ needs, we sent out a questionnaire to the 
teaching and research members of the Life Sciences department at the University Paris 
Diderot. To our satisfaction, we received 56 answers out of a total of 300 potential 
participants, which is a reasonable turnout, showing that researchers were concerned 
about the issues raised by the questionnaire. The high turnout is also due to the way in 
which the questionnaire was organised. It consisted of 15 questions alone – and we 
estimated that they would take about 12 minutes to answer. The questionnaire was sent 
by email and required participants to answer by email, thus avoiding any additional 
effort of downloading, filling in, saving and attaching a file to another e-mail. 
Throughout the questionnaire we supplied examples to illustrate the notions we were 
trying to inquire about. We did not use linguistic notions such as “collocation”, 
“predicate-argument structure”, and “idiomatic expression” which would have been 
irrelevant for researchers in biology.  
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The analysis of the questionnaire results has shown that English is truly a working 
language for French researchers as 96% of all written productions are in English (the 
texts written in French are PhD dissertations and teaching materials). In 95% of the 
cases, articles are written directly in English; very few researchers resort to translators. 
However, barely half (53%) claim to be thinking in English when they write in 
English, which implies that the other half go through the mental act of translation.  

Regarding writing aid needs, 90% of the participants to the questionnaire stated that 
they use other scientific articles as a writing assistance tool, looking mostly for 
scientific information (68%), but also for phraseological patterns, connectors, sentence 
adverbs (64%), and term phraseology (51%). Through our research, we aim to 
facilitate and systematize access to this kind of information. Not surprisingly, the 
difficulties researchers encounter are related to grammar (62.5%), knowledge of 
idiomatic expressions (70%), the influence of French in the writing process (64.28%) 
and, to a much lesser extent, knowledge of specialised terms (14%). While researchers 
acquire a thorough knowledge of specialised terms early in their careers by reviewing 
the literature in the field, what poses a problem is using these terms in context.  

In order to evaluate the usefulness of the various solutions we were considering for the 
writing aid tool, we supplied a number of examples and found that participants to the 
questionnaire would be interested in terminological collocations (83%), “general 
scientific language” (Pecman 2004), collocations and idiomatic expressions (87%), 
verb argument structures (73%) and, to a lesser extent, concordances (55%). The last 
figure seems to suggest that users lacking linguistic training are unlikely to be able to 
generalize beyond a number of given examples. Of all participants, 55% would prefer 
a bilingual writing aid tool. However, given the scarcity of research articles written in 
French, we have chosen to develop a monolingual tool, at least in its initial stage.  

Numerous studies, among which Nesselhauf (2005), Granger (1998), and Howarth 
(1996; 1998), have shown that mastering collocations is one of the greatest challenges 
in second language acquisition and analysed the typical errors non-native speakers 
make, such as literal translation from the mother tongue (L1), simplifying or 
overgeneralising the elements of the L2, etc. Nevertheless, mastering phraseology is 
one of the proofs of belonging to a discourse community; in particular, it is one of the 
proofs of belonging to a scientific community (Gledhill 2000). Both biology terms and 
cross-disciplinary scientific terms have a specific phraseological behaviour, which is 
codified and must be adopted in order to gain acceptance in the scientific community. 
The design of the writing aid tool is therefore centered on the exploration of the 
combinatory properties of specialised terms and terms belonging to general scientific 
language. We began by extracting from the corpus restrictive collocations (defined in 
section 3.2.1.), which are easier to describe formally and therefore easier to retrieve. 
The study will be extended in the future to the extraction and encoding of longer 
idiomatic expressions and formulae specific to scientific 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 collocation extraction. In the first 
phase, we focused on the field of yeast biology. Yeasts are eukaryotic microorganisms 
used as a model organism to study certain biological processes in humans, such as 
cellular division, metabolic diseases (such as Friedrich’s ataxia) or cellular regulation 
and deregulation. For this first corpus, called LangYeast, we selected research articles 
published over the last 10 years in two journals highly specialised in yeast research: 
Yeast3 and FEMS Yeast4 as well as a number of research articles from Science 
Magazine5 dedicated to yeast research. While the former are highly specialised in 
yeast research (and therefore have a lower impact factor: 1.97 and 2.27), Science 
Magazine is a journal that covers the full range of scientific disciplines (and therefore 
reaches a larger audience; its impact factor in 2006 was of 30.02). We gathered 1461 
articles from these journals totalling 5.5 million words. We have chosen these journals 
because they were available in the electronic holdings of our university library. 
Nevertheless, these texts are subject to copyright restrictions, which posed a problem 
as we wanted to supply plenty of examples to illustrate the collocations extracted from 
the corpus. This could be achieved by quoting very brief text fragments and formally 
acknowledging any material used. However, in order to avoid copyright issues we are 
now running a second experiment on freely accessible, open access material.  

In the second experiment on collocation extraction, we used research articles from the 
PLoS journals6: PLoS Biology (5.5M words), PLoS Pathogens (3.8M words), PLoS 
Genetics (4.1M words), PLoS Medicine (2.2M words), PLoS Computational Biology 
(3.8M words). Given that the PLoS articles are at the same time peer-reviewed (the 
quality of the articles published is thus guaranteed) and freely available online, the 
PLOS journals have a quite high impact factor (ranging from 6.2 for PLoS 
Computational Biology to 13.5 for PLoS Biology).  

In order to improve the accuracy of the results, we aimed to use only a subset of 
articles, namely those written by native speakers of English. However, as this 
information is virtually impossible to check, we used an approximation and selected 
articles having at least one author based in the United States, the United Kingdom or 
Australia. A statistical analysis of the corpora used has shown a significant correlation 
between these percentages and the journal’s impact factor. While the percentage of 
articles having at least one author based in English-speaking countries is relatively low 
in highly specialised, low impact factor journals such as Yeast and FEMS Yeast (28% 
and 39%), these percentages are significantly higher in high impact factor journals 

                                                 
3 Published by Wiley Interscience (http://www3.interscience.wiley.com). 
4 Published by Blackwell Synergy (http://www.blackwell-synergy.com) for the Federation of 

European Microbiological Societies (FEMS). 
5 http://www.sciencemag.org 
6 http://www.plos.org 
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(88% in Science), even approaching 100% in PLoS Pathogens, where this percentage 
is as high as 98.03%. Without trying to draw any firm conclusions based on these 
statistics, it would appear as though French scientists stand more chances of being 
published when collaborating with an author based in English-speaking countries, and 
more precisely in the USA.  

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

3.2. Data extraction  

3.2.1. A working definition of collocation  

The vast body of literature on phraseology which has developed over the last fifty 
years abounds with definitions of collocations, each highlighting various defining 
features of collocations such as the number and nature of the elements making up the 
collocations, the syntactic relationship and the distance between the two, the 
frequency, their arbitrary nature and the compositionality of the combination, and the 
statistical association measure of the two (cf. Siepmann 2005; Bartsch 2004).  

We have chosen a number of these defining features and proposed a working 
definition of collocations, well adapted for the purposes of this research. This 
definition may not take into account the semantic aspects of collocations such as 
compositionality, but only the formal aspects which can be implemented in an 
extraction tool. We defined collocations as binary polar recurrent combinations, the 
two elements of which are in a direct syntactic relation. The polarity or orientation of 
the base-collocate combination is parallel to the syntactic dependency relation. We 
computed an association measure (mutual information) of the base and the collocate. 
However, we decided against using this association measure in the second experiment 
on the PLoS corpus, mainly because we consider it superfluous: given the syntactic 
dependency between the two co-occurrents, it is natural to assume that they are 
associated. Moreover, we found that using the strength of association as a sorting 
criterion of the collocates is less pertinent than sorting by frequency; we have therefore 
decided to implement only a minimum frequency threshold of 3 occurrences.  

By choosing syntactic dependency as a defining criterion we have opted for relational 
co-occurences (Evert 2005: 19), that is co-occurrences in a syntactically defined 
window, as opposed to positional co-occurences, i.e. co-occurrences within a n-word 
window. Relational co-occurrences have been criticised for imposing notions of a 
given linguistic theory on the data (Sinclair 1991) and also for the fact that automatic 
linguistic analysis unavoidably introduces a number of errors. We have nevertheless 
chosen to extract relational co-occurrences, because they are distributed in 
homogeneous, easier to interpret classes.  
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3.2.2. Collocation extraction  

The corpus was analysed using a classical sequence of processing stages: sentence 
splitting, tokenisation, part of speech tagging, lemmatisation and – the key stage in the 
process – dependency parsing. For the first stages we used a number of in-house tools 
and resources which take into account the specificities of the Language for Specific 
Purposes (LSP) we were working on (tokenisation rules, specialised vocabulary, etc.). 
For the dependency parsing we used the Stanford parser7, which produces 48 typed 
dependencies the choice of which was “motivated by practical rather than theoretical 
concerns” (Marneffe et al 2006: 449). For each sentence in the corpus, the parser 
produces a list of typed dependencies – as illustrated here for These vectors transcribe 
two genes simultaneously – from which relational co-occurrences are extracted:  

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) 

 

 

Figure 1. Collocation extraction for the noun hypothesis 

 
Starting from the dependency parsed corpus, collocation extraction is performed along 
the lines suggested by Lin (1998), then implemented in WordSketch for English 
(Kilgarriff and Tugwell 2001) and Les Voisins de le 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 of recurrent typed dependencies (as 
illustrated in Figure 1 for the noun hypothesis), recording each time the number of 
occurrences, and the number of different documents in which the co-occurrence was 
found. For both these measures, we set a minimum threshold of 3.  

3.2.3. Predicate-argument structure extraction  

By examining the results of the collocation extraction phase, we noticed one limitation 
of this approach. We were able for instance to extract from the corpus recurrent co-
occurrences of the verb to investigate with modifying adverbs (e.g. systematically, 
thoroughly, fully), with direct objects (e.g. the effect, the role), with in prepositional 
objects (e.g. in species, in mice, in strains) because they had more than 3 occurrences. 
However, we were not able to extract any dependency with a for prepositional object 
(e.g. for properties, for characteristics, for features). Even though we extracted 60 for 
object dependency relationships attached to the verb to investigate, each object in 
particular had only one or two occurrences in the corpus, thus falling under the 
minimum frequency threshold which we set to 3.  

Particular relational co-occurrences might be recovered by increasing the corpus size, 
but we suggest that better results might be obtained by looking not only for recurrent 
typed dependencies base – typed dependency – collocate, but also for recurrent 
dependencies of a base and a collocate type base – typed dependency – collocate 
class. We extracted from the dependency parsed sentences all dependencies of verbs in 
the corpus, analysed these manually and proposed predicate-argument structures or 
collocational schemas for a number of verbs. At the interface between syntax and 
semantics, these structures describe the semantic arguments and their possible 
syntactic realisations. We believe this type of analysis will allow users to gain a clearer 
picture of verb usage, which relational co-occurrences represent only partially.  

Providing examples of verb predicate-argument structures is particularly useful in the 
case of specialised verbs: a lot of verbs in biology are formed by metaphorical 
extension from language for general purposes verbs: to express, to translate, to 
transcribe, to block, etc. However, these verbs develop a completely different 
argument structure in language for specific purposes. As illustrated in Table 1 by (part 
of) the predicate-argument structure of the verb to transcribe, we would suggest that, 
apart from the initial metaphorical link, the verb has nothing in common with the 
general language verb to transcribe, which has a very simple predicate-argument 
structure: Arg0:copier, agent, Arg 1:thing copied.8 A general language dictionary 
would prove useless as a writing aid for verbs of this kind.  

 

 

                                                 
8 UNIFIED VERB INDEX: http://verbs.colorado.edu/verb-index/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 III  

Arg1: entity transcribed/object gene, genome, ortholog, repeats, etc.  

Arg2: entity after transciption/into object  cDNA, mRNA,  

Arg3: location, organ/tissue expressing 
transcription  

in tissue 

Arg 4: direction  towards the telomere/centromere, in the 
same/opposite direction  

Arg 5: source/transcription site from  promoter region 

Arg6: conditions under non-stress conditions, in response to 
heat shock, in the presence/absence of 
carbon source 

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

Table 1. Proposal of predicate-argument structure of the verb to transcribe 

 
Predicate-argument structures could not reliably be constructed automatically and need 
to be validated by an expert in the field. We have manually built 20 such predicate-
argument structures and intend to include them in the query interface, described in the 
following section.  

4. The query interface  
A vast body of in-depth studies has been devoted to the encoding of collocations, and 
more precisely in terminological databases and dictionaries. Examples include Benson 
et al. (1986), Mel’cuk et al. (1995), Heid and Freibott (1991), Heid (1992), Béjoint 
and Thoiron (1992), Cohen (1986), Meynard (1997), and Binon et al. (2000). Most of 
these dictionaries or databases were built manually, and therefore afford a much more 
fine-grained encoding of collocations. They do not, however, address a readership 
lacking linguistic background. While trying to retain the most interesting proposals 
these studies make (such as the idea of encoding collocations both under the base and 
collocate entries), we have devised a simple collocation encoding system and a 
minimalist query interface.  

The data extracted may be queried via the first version of the search interface.9 As 
represented in Figure 2 by results found for the verb to investigate, this version 

                                                 
9 Hosted on the Institute Jacques Monod website: http://ytat2.ijm.univ-paris-diderot.fr/LangYeast/  
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supplies co-occurrences of the search term with collocates linked to it by a syntactic 
relationship, as well as statistical information such as the frequency of the co-
occurrence, its coverage – measured by the number of different documents in which it 
appeared, and mutual information. For each co-occurrence, the user is provided with 
one example chosen randomly from the corpus, which is displayed in a pop-up 
window.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. First version of the combinatory dictionary query interface 
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5. Future work 
Several procedural improvements of the collocation extraction process and of the 
query interface will be implemented. In its current stage, the dictionary contains 5,200 
entries (selected by examining frequency lists extracted from the corpus) and 77,000 
collocations. Obviously, the results contain a lot of noise and should ideally be 
manually validated. Prior to this validation stage, two means of reducing the number 
of collocations have been envisaged. On the one hand, a lot of collocations are actually 
complex terms; for the second experiment on the PLoS corpus, we plan a complex 
term extraction stage prior to dependency parsing. On the other hand, a lot of 
collocations with instances of gene, bacteria, protein or yeast names could be grouped 
under collocations with semantic classes, defining the term’s semantic preference. 
Thus, collocations with particular instances such as yfh1, E. coli, and S. cerevisiae 
could be replaced by collocations with the corresponding semantic classes {gene}, 
{ bacteria}, { yeast}.  

The query interface reflects the process through which data was extracted. However, it 
is not very appropriate for the intended users. Indeed, for biologists, notions such as 
predicate, argument, verb, modifying adverb are completely irrelevant. In the second 
version of the query interface we intend to simply group together collocates linked to a 
base by a given syntactic relation, without necessarily supplying a linguistic name for 
each class; a generic name such as 'type 1' could be used and associated with the 
explicit, extensive list of collocations: to test a hypothesis, to confirm a hypothesis, to 
refute a hypothesis, etc. We think that statistical information such as frequency or 
coverage would be interesting to keep as well. The second version of the query 
interface should also supply an access to examples of predicate-argument structures as 
well as longer idiomatic formulas belonging to general scientific language which we 
intend to extract. While access to collocations and predicate-argument structures will 
be given via a search term, as in the current version of the query interface, idiomatic 
formulas will be grouped and accessed via the rhetorical role they play. For instance, 
formulas such as it is commonly/generally/universally/widely accepted that, it has 
been often asserted/noted/claimed/argued that, would be grouped under “Making 
topic generalisations”.  

In addition to these methodological improvements, we intend to formally test the 
efficiency of the writing aid tool and to create teaching 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? 
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Abstract 

Our goal is to help people find the word they are looking for when producing language (writing, 
speaking), a communication-mode often neglected by dictionary builders. Word finding problems 
manifest themselves in various forms via delays and quality of output, ranging from incorrect 
production (wrong term), to aborted productions (tip-of-the-tongue problem) or complete silence. 
Obviously, failures can be relative, and they may have various causes: ignorance, lack of usage or low 
frequency of the target word, semantic or phonological similarities, i.e. interference, etc.  

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

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

1. The problem 

Language production requires choosing words, which implies search in the lexicon. 
People usually start by consulting their mental lexicon (brain) before resorting to an 
external resource, something they do only in case of failure, dissatisfaction, or if they 
are particularly motivated and have time. Fortunately, generally this is not needed, as 
search is successful. Words are retrieved quickly and apparently without effort. 
Nevertheless, there are cases where things go wrong: one does not know the target 
word, or, a problem we are interested in here, one fails to access the word even though 
one knows it. This is known as the tip-of-the-tongue (TOT) problem, a consciousness 
state perceived as a knowledge gap, with the target word being imminent but elusive, 
despite very active search (James 1890). That the author knows (i.e. has memorized) 
the word, can easily be shown. S/he has produced the word (possibly in the (recent) 
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past, s/he can recognize it immediately and without any 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 strong feeling of knowing (FOK) that the 
retrieval of the target word is within reach (Brown 1991; Smith 1994). This feeling of 
imminence can be sustained by various facts. People feel that they know the word, and 
that it is about to pop up, ready to cross their lips at any moment. Next to conceptual 
and etymological knowledge (origin: Greek or Latin), they seem to know many other 
aspects concerning the target word: its number of syllables, prosody, beginning / 
ending (Brown and Mc Neill 1996), part of speech (noun, verb, adjective, etc.), and 
even gender (Vigliocco et al. 1997). Strangely enough, the resolution of the problem 
occurs spontaneously, possibly at a time when deliberate retrieval attempts have been 
abandoned (Burke et al. 1991; Reason and Lucas 1984). 

2. Some psychological models accounting for lexical access 
Studying speakers’ performance, Fay and Cutler (1977) observed that people tend to 
make two kinds of errors: meaning-based substitutions (left instead of right) or 
substitutions based on similarity of form (historical instead of hysterical). Given the 
little evidence of interference between these two components, they claimed lexical 
access to be a sequential, feed forward-process, meaning choices taking place before 
computation of form, the latter having hardly ever an effect on lemma choices (feeding 
back).4 This view is shared by many psychologists (e.g., Bock and Levelt 1994)5, 
according to whom the process takes place in the following way: given some 
information (semantic, conceptual), a lemma is retrieved, triggering the activation (or 
computation) of a lexeme, the lemma’s corresponding phonological, or graphemic 
form.6 For a more detailed and sophisticated account see Levelt et al. (1999). 

The two-stage model, based on speech error data (Fromkin 1973, Fay and Cutler 1977) 
and studies of the TOT-problem, is widely accepted (Butterworth 1982; Kempen and 
Huijbers 1983). The major differences concern the relative autonomy of the modules 
and the direction of the information flow (uni- vs. bi-directional; cf. Caramazza 1997; 
Dell 1986; Levelt et al. 1999). That words may be accessed on the basis of sounds 
may not be straightforward, but has been shown in a classic experiment by Brown and 
McNeill (1966). Knowing that TOT states tend to occur with low-frequency words, 
they presented their definitions, asking subjects to produce the corresponding word. 

                                                 
4 Whether there is feedback between these two components remains an open issue and shall not 

concern us here. 
5 But see Caramazza (1997), Dell et al. (1999), Badecker et al. (1995), who have different views 

concerning information flow and the lemma/lexeme distinction. 
6 Note that the term lemma here has a different meaning from the one it usually has in 

computational lexicography: content and form are considered separately. For psychologists a lemma is 
an abstract entity containing semantic and syntactic information (part of speech), but devoid of a 
phonological form (phonemes, syllabic structure, intonation curve). This information is encoded with 
the lexeme. 
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Interestingly, having received the definition of, let’s say, sampan, people were more 
inclined to produce sarong, being semantically completely unrelated, than a related 
word like “yacht” or “houseboat”.  

This is how things are said to go if everything works fine, yet, as we all know, this is 
not always the case. According to the two-stage-model, lexical access can be 
hampered at either level, i.e. during lemma retrieval or during the computation of the 
phonological form (lexeme). While in both cases we are having a word finding 
problem, only in the second case, we speak of a TOT-problem. For a discussion 
concerning possible explanations of this kind of delay or failure, see Béroule and Zock 
(2009). 

3. Our goal: assist the language producer 

As we all know, in case of word finding problems one typical strategy consists in 
resorting to an external resource (dictionary). Dictionary users typically pursue one of 
two goals: (a) as a decoder (reading, listening), they are looking for the definition or 
translation of a specific target word, while (b) as an encoder (speaker, writer) they aim 
to find a lexical item expressing a concept and fitting into a given sentence slot 
(frame). We will be concerned here with the encoder’s perspective.  

While most dictionaries are better suited to assist the language receiver than the text 
producer, efforts have been made to improve the situation. Actually, onomasiological 
dictionaries are not new at all. Some attempts go back to the middle of the 19th 
century. The best known is, beyond doubt, Roget’s Thesaurus (Roget 1852), but there 
are also T’ong’s Chinese and English instructor (T’ong 1862), Boissiere’s and 
Robert’s analogical dictionaries (Boissière 1862; Robert et al. 1993), to name just 
those. Newer work includes Longman’s Language Activator (Summers 1993) and 
various network-based dictionaries: WordNet (Fellbaum 1998), MindNet (Richardson 
et al. 1998), HowNet (Dong and Dong 2006) and Pathfinder (Schvaneveldt 1989). 
There are also proposals by Fontenelle (1997), Sierra (2000), Moerdijk et al. (2008), 
diverse collocation dictionaries (e.g. the BBI Dictionary of English Collocations, the 
Oxford Collocations Dictionary for Students of English), Bernstein’s Reverse 
Dictionary and Rundell and Fox’s (2002) MEDAL, a hybrid version of a dictionary 
and a thesaurus, produced with the help of Kilgarriff’s Sketch Engine (Kilgarriff et al. 
2004). While, obviously, a lot of progress has been made, we believe that more can be 
done.  

As mentioned already, psychologists have shown that speakers being in the TOT-state 
have partial knowledge concerning the lexeme they intend to produce. We would like 
to use this information, no matter how poor it may be (partial or imperfect input), in 
order to help the authors to find the word they are looking for. In other words, given 
partial input we will try to guide their navigation, providing hints to lead them towards 
the target word.  
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To achieve this goal, Zock and Schwab (2008) have proposed to enhance an existing 
electronic dictionary by adding an index based on the notion of association. Their idea 
is basically the following: mine a well balanced digital corpus in order to capture the 
target user’s world knowledge and construct a huge association matrix. The latter 
contains on one axis the target words (the words an author is looking for, e.g. ‘fawn’) 
and on the other the trigger words (words likely to evoke the target word, e.g. ‘young’, 
‘deer’, ‘doe’, ‘child’, ‘Bambi’ etc.). At the intersection, they suggested to put 
frequencies and the type of link holding between the trigger- and the target-word (e.g. 
‘ fawn--isa_a--deer’).  

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

Remains, of course, the question of how to build this resource, in particular, how to 
populate the axis devoted to the trigger words, i.e. access keys. While Zock and 
Schwab (2008) use direct co-occurrence measures (1st order approaches) to determine 
association, there has been work suggesting that 2nd order approaches, i.e. vector-based 
models, are better suited to this end.7 One 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 approach 

While Latent Semantic Analysis (LSA, Deerwester et al. 1990, Landauer et al. 1998) 
has initially been developed for improving information retrieval, it has been used for 
many tasks8 since, and sometimes with remarkable success. For example, LSA was 
able to retrieve relevant documents even if they did not share a single element with the 
query. Hence the claim that LSA could reveal semantic relatedness on the basis of 
latent, hidden, i.e. indirect, information. If this is really so, then LSA should be a 
candidate for building a tool helping people to overcome the TOT state, a hypothesis 
we try to verify in this work. In the remainder of the paper we describe Word Finder, a 
prototypical system making use of this approach, and we present a small experiment in 
order to evaluate its capacities to resolve TOT states. 

                                                 
7 Word space models like Latent Semantic Analysis (LSA) (Dumais 1990), or Hyperspace 

Analogue to Language (HAL) (Lund and Burgess 1996) are typical representatives of this approach. 
8 Automatic evaluation of student essays (Landauer et al. 1998), knowledge acquisition (Landauer 

and Dumais 1997), automated summarization (Wade-Stein and 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 TOT-state to find the 
target word. To this end the author provides all the information he can access at 
present, and the system returns a ranked list of candidate words among which the 
target word is supposed to be found. 

4.2.1. Information flow 

A typical search proceeds as follows. The user specifies a query (input) in the WF 
interface. The query is then forwarded to a standard web search engine (e.g. Google), 
returning a list of n top-ranked document snippets (example phrases). From these 
snippets WF extracts a set of candidate terms which are then ranked according to their 
semantic similarity with the query. The ranked list is finally returned to the user. 

4.2.2. System interface  

Figure 1 shows the prototypical interface of Word Finder. It comprises a field 
containing the query (here, “word or sentence that reads the same backward and 
forward”), the output box (ranked list of answers: ‘palindrome’, ‘verse’, ‘like’, etc.), 
as well a number of control panels: the words’ relative importance (tf-idf weight) with 
respect to a reference corpus, the number of snippets to take into account and its 
semantic relatedness with the query (LSA parameter).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Word Finder interface 

4.2.3. WF engine 

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

4.2.3.1. Tf-idf measure 

The tf-idf measure (term frequency-inverse document frequency) is an indicator of a 
word’s specificity, which is an important feature for identifying a TOT word. For a 
word w it is based on the following equation: tf-idf(w) = Df(w) / log(BaseF(w)), where 
Df(w) and BaseF(w) refer respectively to the number of snippets containing w and to 
w’s frequency in a reference corpus. In our case, ukWac, a corpus of English web 
documents containing about 2GB of words, was used for determining the base 
frequencies.  

4.2.3.2. LSA measure 

Using distributional similarities of words, LSA builds a semantic space in which every 
term (word or expression) is represented as a vector. These vectors can then be 
compared to one another via vector similarity measures (e.g. cosine).  

To compute LSA semantic relatedness we have used a newspaper corpus of 108 
million words (The Times and The Guardian of the years 1996 and 1998). We 
calculated the LSA word space using the Infomap toolkit.9 The initial co-occurrence 
matrix (window size: +-75 words) comprised 80,000×3,000 terms; it was then reduced 
to 300 dimensions by using SVD (singular value decomposition). Since the words of 
the query and those contained in the document were both represented as vectors, we 
could compute the semantic relatedness between any two of them (and even sets of 
words) as a cosine between corresponding vectors. The LSA measure generally gives 
reliable results concerning semantic relatedness of words, provided that there is 
enough evidence in the reference corpus.  

4.2.3.3. Ranking 

The ranking measure used for ordering the candidate list is a linear interpolation of the 
tf-idf and LSA measures described above. Thus, the rank rm of the word w is computed 
as follows: rm = Df / Tf-Idfweight + LSA-weight * LSAval, where Df refers to the 
number of snippets containing w, BaseF is w’s frequency in the reference corpus; 
LSAval expresses the LSA similarity of w with respect to the query words (cosine); Tf-
Idfweight and LSAweight are the interpolation weights. These last two parameters were 
trained (see below) and used to control the impact of the tf-idf and LSA measures on 
the final ranking. 

 

 

                                                 
9 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 system by using 100 word descriptions 
taken from Burke et al. (1991). Every item in the training set consists of a target word 
and its corresponding description. For example, the word ‘palindrome’ is represented 
in the training set by the following definition: “word or sentence that reads the same 
backward or forward”. 

During training session we varied the value of three parameters: (a) number of the 
processed snippets (0 to 30), (b) LSAweight; and (c) TfIdfweight. 

WF processed all descriptions of the training set, applying systematically all possible 
parameter combinations. The first hundred candidate words returned by WF were 
considered as hits. The word’s position is equated with its occurrence in the output. If 
the target word did not occur at all in the output, we assigned it the position 100; last 
but not least we computed an average position of all target words. 

The parameter combination yielding the lowest average position (lap) was considered 
to be the best combination. The following example might illustrate position 
assignment. Suppose the query and target word were respectively “word or sentence 
that reads the same backward or forward” and ‘palindrome’. If the output list 
contains the following set of ranked words, ‘phrase’, ‘ spelled’, ‘ palindrome’, 
‘winston’, etc., then ‘palindrome’ is assigned the value 3, as it occurs in the third 
position. 

In the training phase the following results have been achieved. Concerning the 
parameters, the best combination was 30 snippets (the largest set of possible queries 
via API authorized by Google), LSAweight: 0.5; Tf-Idfweight: 0.5; lap: 25.09. Table 1 
summarizes the distribution of the positions of the target words processed under 
optimal parameter setting. The top row shows the word’s position in the output list, 
while the bottom row shows the number of target words occurring in this position. 

 
Position 1 2 3 4 5-7 8-15 16-45 46-99 100 
# words 56 10 2 2 2 1 3 3 21 

 

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

 
Table 1 shows that 56 words occur in the first place, while 73 target words from the 
training set occurred in reasonable positions (<=15); 27 words occurred however very 
late. 

Considering the best parameter combination separately for each description of the 
training set we can get an average position of 23.35, which is better than the result 
achieved with a unique set of parameters applied to all descriptions (25.09). Hence 
parameter fine-tuning for queries may be helpful. The LSA measure proved to be 
beneficial for ranking only 8 of the 79 target words found in the corresponding output 
lists, representing hardly more than 10%. Our explanation for this poor result is that 
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the target words from the training set were mostly low-frequency words, occurring too 
rarely in the corpus used for training the LSA matrix. 

4.2.5. Evaluation  

In order to empirically evaluate the system we first constructed a description set. First, 
we selected 100 “difficult” test words which have already been used by psychologists 
(Abrams et al. 2007) for TOT experiments. We asked human subjects (native and non-
native speakers of English) to write a description or definition of these words. The 
experiment was performed online. The resulting set of descriptions was then used in 
order to evaluate our system, using the lap measure, as described in the previous 
section. The parameters were set to the values which proved best during the training 
stage: average position for the descriptions provided respectively by native speakers 
and non-native speakers: (32.40 vs. 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 in test set 

 
The average positions achieved for descriptions provided both by native and by non-
native speakers (32.40 and 29.36 respectively) greatly exceed the baseline (69.34), and 
they do not differ a lot from the training result (25.09). However, Table 2 shows that 
only 46 from the 100 target test words were discovered by our system, and only 32 of 
them occurred on reasonable positions, compared to the 73 words in the training stage. 

It should be noted though, that the training set was constructed from the descriptions 
provided by scientists for research goals, whereas the test set contains subject 
descriptions which can suffer various shortcomings (lack of accuracy and correctness). 
Taking a closer look at the test descriptions for which our system failed to produce the 
corresponding target words we discovered that most of these descriptions appeared to 
contain at least one of the following flaws: (a) incomplete description [emu: Ostrich]; 
(b) incorrect description [Agony: A psychic state of being inactive, unable to act, 
passive]; (c) joke attempts [Castanets: clicky things that beautiful Spanish women use 
in their hands to make music and excite horrible Spanish men]. 

5. Discussion and future work 
As Rapp (2002) has shown, vector-based methods are well suited to reflect 
paradigmatic associations (such as synonymy). This is a highly relevant feature, since 
paradigmatically related words are often present in the authors’ mind while the 
intended term is not. However, it is also known that such approaches are particularly 
sensitive to the occurrence frequency of a word in the training corpus (cf. Bullinaria 
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and Levy 2007). This is a very important point, as word finding problems generally 
occur with low frequency terms. However, LSA is a computationally demanding 
approach; the size of the training corpus as well as of the initial co-occurrence matrix 
has clear limits (which we have reached on our machines). For this reason, simpler, 
but broad-coverage approaches, like those applied by Sitbon et al. (2008) could turn 
out to be more appropriate for the purpose of finding TOT words.  

Apart from quantity (and its implied processing complexity), other features of the 
training corpus are substantial as well: quality, diversity and adequacy. While large-
scale corpora do nowadays exist, there is often a trade-off between quality and 
diversity. Moreover, a corpus can only convey adequate semantic relations (and 
therefore candidate terms) if it is topically related to the query. But how can this be 
assured in advance? These problems are not trivial, some of their solutions can 
probably only be approached empirically, that is, by experimenting and fine-tuning.  

This is precisely something that we plan to do in the future. In addition, we see two 
lines of improvement for our system. First, for the time being, Word Finder cannot 
treat compounds or named entities such as John Lennon or fairy tale. In order to 
enable finding of multi-word expressions, one needs to include frequently recurring n-
grams to the WF dictionary. Second, one could implement and combine additional 
similarity or ranking measures such as for example those based on WordNet or direct 
association measures.  

A reasonable answer to the question that we posed in the title would probably be “No, 
not as such.” The problems of complexity and corpus design prevent approaches like 
LSA from solving the TOT problem on a large and general scale. However, we have 
seen that our approach, taking into account other information as well, already proves 
to be beneficial. We think that a future solution to this problem has to combine various 
sources of information in an intelligent manner. And certainly, vector-based 
approaches should represent one of these sources. 
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DiCE in the web 
An online Spanish collocation dictionary 
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Abstract 

DiCE is an online dictionary of Spanish collocations which provides semantic and combinatorial 
information of lexical units. The dictionary makes use of the typology of lexical functions (Mel’čuk et 
al. 1995), together with natural language glosses to describe the semantic content of collocates. With 
the aim of showing the different ways in which the database can be exploited, we present the 
organization of the online interface of the dictionary. 

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

1. Introduction  

In this paper we present the Diccionario de Colocaciones del Español (DiCE), a web-
based collocation dictionary of Spanish that is being developed at the University of A 
Coruña (Alonso Ramos 2005). Collocations in DiCE are idiosyncratic combinations of 
two lexical units, the base and the collocate, as defined by Hausmann (1979) and 
others. DiCE is similar to dictionaries such as the BBI (Benson et al. 1986), the LTP 
(Hill and Lewis 1997) or the Oxford Collocations Dictionary (Crowther et al. 2002). 
However, unlike these English paper dictionaries, it has been conceived from the start 
as an electronic lexical database. This allows us to provide more information to the 
user and to implement a flexible means of access to this information.2  

As far as its theoretical framework is concerned, DiCE draws upon the fine-grained 
typology of lexical functions (LFs) introduced in the Explanatory Combinatorial 
Lexicology (Mel’čuk et al. 1995). However, users of the dictionary do no have to be 
familiar with this framework since the semantic content of LFs is paraphrased in 
natural language glosses.  

2. The architecture of the dictionary 
DiCE has been conceived as an electronic lexical database, a feature that makes it free 
from the alphabetical order of conventional dictionaries, given that the architecture of 
an electronic dictionary is necessarily a network, not a list. Our environment is divided 

                                                 
1 lxalonso@udc.es.  
2 DiCE is maintained in a MySQL database and is implemented in PHP using an Apache Server 

and the CakePHP environment. 
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into two zones: the administration zone and the public zone. The first one is handled 
by the lexicographer; it is dedicated to the edition of lexicographic information 
contained in the microstructure and the macrostructure of the dictionary (e.g. semantic 
tags or the list of LFs). The public zone can be accessed freely by users. It consists of 
two main components: the dictionary itself and the advanced search component. 

2.1. The dictionary component 

We access the dictionary component through the list of lemmas. Each lemma is 
associated with a list of lexical units (LUs). For each LU, the user can look up the 
corresponding semantic or combinatorial information. As for the semantic 
information, the entry of each LU provides: a) a semantic tag that represents the 
generic meaning; b) the actantial structure representing the participants of the situation 
designated by the noun; c) corpus examples, most often derived from the online 
Corpus of the Real Academia Española (CREA); and d) quasi-synonyms and quasi-
antonyms of the LU.  

As for combinatorial information, we offer two sources of information: 1) the syntactic 
combinatory information of the LU is shown in the Government Pattern (esquema de 
régimen) section, where we specify the projection of its semantic valency structure 
onto its syntactic valency structure and, in addition, the subcategorization information 
associated with the latter, and 2) the lexical combinatory information is displayed in 
the section Collocations. In what follows, we focus on lexical combinatorics.  

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

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

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

3) Verb + LU: In this section, we have grouped the verbs that take the LU as a 
direct complement or as a prepositional complement, e.g. despertar antipatía ‘[to] 
arouse dislike’; 

4) LU + verb: This section contains verbs that take the LU as the grammatical 
subject, e.g. el enfado se le pasó ‘his anger subsided’; 

5) Noun de LU: Here, we find noun collocates that precede the LU introduced by 
the preposition de ‘of’; e.g. atisbo de esperanza ‘a glimmer of hope’. 

Once the user has entered one of these sections, he will find a list of collocates or 
semantic derivates preceded by an LF, a gloss, and followed by one or more examples. 
In the gloss we intend to give a brief indication of the meaning of the collocate in 
relation to the base. So, the gloss intensa ‘intense’ serves to group various adjectives 
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such as ferviente ‘burning’, profunda ‘profound’, and enorme ‘enormous’, which, in 
combination with the noun ADMIRACIÓN ‘admiration’, fulfill the same role, 
although they do not have strictly the same meaning. This proved to be a very useful 
feature especially for learners, who may have a problem choosing correctly between 
collocations which at first sight might appear to have similar meanings. For instance, 
the following adjectives used with the noun admiración are described in the glosses as 
follows: 

(1) incondicional, glossed as intensa ‘intense’  

(2) ciega, glossed as más intensa de lo conveniente ‘more intense than convenient’  

(3) general, glossed as compartida por muchos ‘shared by many persons’  

(4) eterna, glossed as que dura mucho ‘long-lasting admiration’ 

2.2. The advanced search component  

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

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

2.2.1.  Direct search  

“Consultas directas” (‘direct search’) allows us to find the collocates of a base 
described by a given LF. Besides the LF, the user has a further option of specifying the 
lemma of the base and its lexical unit when carrying out a search (see Figure 1 for an 
example of a search for the collocates described by the LF Magn of the LU estima 1b). 

 
 

Figure 1. Direct search for Magn(estima 1b)  
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2.2.2. Inverse search  

We can conduct two types of searches using the option “Consultas inversas” (‘inverse 
search’):  

1) The first type of search allows us to find the base of a collocation starting from 
the collocate. After having indicated the collocate, we also have the option of 
specifying the LF associated with it. Figure 2 shows the results obtained from 
the search for the collocate a raudales ‘in abundance’. 

 

Figure 2. Results of an inverse search for a raudales as a collocate 
 

2) The second type of search is more oriented towards comprehension. Here we 
can find out which LF – and gloss – codifies the relation between a given base 
and a collocate. For example, we can find that a raudales adds the meaning 
‘intense’ to the base alegría. 

2.2.3. Writing aid  

The option “Ayuda a la redacción” (‘writing aid’) is intended to resolve questions 
concerning lexical combinatorics raised by any speaker of Spanish, including learners 
and native speakers. It helps us verify whether a certain combination of words is 
correct. At this moment, we offer the following two types of aid:  

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

2) The second aid provides as search results collocates corresponding to a 
meaning, codified by a gloss, and a syntactic scheme (under “tipo”). 
Figure 4 shows a search for collocate adjectives of alegría ‘joy’, meaning 
‘caused by the misfortune of another person’. 
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Figure 3. Checking collocations with the Writing aid tool  

 

Figure 4. Finding collocates with the Writing aid tool  

3. Conclusion and future work 
As we have shown, the electronic format of DiCE and the codification of collocations 
through LFs and glosses turn out to be a clear advantage over conventional collocation 
dictionaries. The use of LFs allows for the efficient systematization of the 
representation of collocations. Such a systematic representation is an important aid for 
both the lexicographer and the users of the dictionary. DiCE, thus, provides structured 
information on Spanish collocations, which can be exploited in various ways by users 
through the different search options.  

From a lexicographical point of view, along with a gradual expansion of the dictionary 
itself, one of our primary concerns is to look more closely into the possibilities of 
standardising the glosses and generalizing them in accordance with the meaning of 
bases.  

In the mid-term future we also aim at exploiting the database integrating the dictionary 
with an exercise module, providing an online language learning environment. For 
further support of the learner, the next release of DiCE will furthermore offer each 
user the option to create his/her own learning space in which he/she can administrate 
personal collocation lists, annotations, performance scores and identified problems 
with respect to specific collocations or collocation types.3 

 

                                                 
3 This paper was written within the framework of a research project: FFI2008-06479-C02-01 

(Ministerio de Ciencia), and partially funded by FEDER. 
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Abstract  

Collocations play a significant role in second language acquisition. In order to be able to offer efficient 
support to learners, an NLP-based CALL environment for learning collocations should be based on a 
representative collocation error annotated learner corpus. We are currently working on such a corpus 
for Spanish, starting from a fine-grained typology of collocation errors and drawing upon an existing 
learner corpus, namely CEDEL2 from the Autonomous University of Madrid. In this paper, we 
present this typology and discuss the first findings obtained from our annotation work. 

Keywords: collocation, learner corpus, error typology, Spanish as second language. 

1. Introduction 
The importance of collocations in second language acquisition is increasingly 
recognized in the community (Lewis 2000; Granger 1998b; Howarth 1998; Nesselhauf 
2003, 2005; Alonso Ramos 2006; Higueras 2006; Martelli 2006). To adequately 
support students in learning collocations, it is crucial to identify and classify the 
collocation errors made by them and then offer targeted exercises and adequate 
illustrative material. This presupposes the availability of collocation tagged learner and 
general corpora: a learner corpus allows us to identify the most common collocation 
errors; a general corpus is needed as a source of illustration and training material.  

We aim at the development of an advanced NLP-based computer assisted language 
learning (CALL) environment for learning collocations in Spanish. In this paper, we 
focus on the problem of processing Spanish learner corpora, which consists of three 
stages: (i) analysis of the corpus and derivation of a collocation error typology; (ii) 
definition of a tag set to annotate the corpus; and (iii) tagging the corpus.  

2. Towards a collocation error typology 
A detailed analysis of learner corpora has proved to be essential (Dagneaux et al. 
1998; Granger 1998a, 2007; Tono 2003). Such an analysis requires a predefined error 
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tag set or error typology (Granger 2007). This is also true for the analysis of a 
collocation learner corpus. Currently available general learner error typologies tend to 
group collocation errors into a single subclass of lexical errors (Aldabe et al. 2005; 
Mili ćević and Hamel; 2007; Granger 2007; Díaz-Negrillo and García-Cumbreras 
2007). Occasionally, collocation errors are also discussed referring to the POS of the 
collocation elements (Philip 2007). A closer look at a learner corpus reveals, however 
that a more detailed typology is needed. For the purpose of the present study, we used 
the Corpus Escrito del Español L2 (CEDEL2) from the Autonomous University of 
Madrid3, which consists of short compositions written by native speakers of English 
(L1). Consider some examples from CEDEL2: 

(1) deseo lograr el gol de ser bilingual, lit. ‘I desire achieve the goal of  

being bilingual’ 

(2)  […] llenar un puesto [de trabajo], lit. ‘fill a position [of work]’ 

(3) recibí un llamo de Brad, lit. ‘I received a call from Brad’. 

(4) Algunos tienen prejuicio por edad, lit. ‘Some have prejudice for age’ 

Apart from errors not related to collocations (e.g. bilingual instead of bilingüe), which 
we ignore, the following collocation construction errors stand out4: 

(1´)  error in the base resulting from the projection of a word in L1 (English) 
to L2 (Spanish), e.g. goal → gol: lograr [el] gol – instead of lograr [el] 
objetivo; 

(2´)  error in the collocate resulting from a literal translation of a word from 
L1 to L2, e.g. fill  → llenar: llenar [un] puesto – instead of ocupar [un] 
puesto; 

(3´)  error in the base resulting from a wrong morphological derivation and an 
inappropriate use of the collocation as a whole in the given context, e.g. 
llamar → llamo: recibí un llamo de Brad – instead of recibí una llamada 
de Brad; or, better: me llamó Brad; 

(4´)  error in the number of the base and in the governed preposition, e.g. 
prejuicio: tienen prejuicio [por algo], instead of tienen prejuicios [hacia 
algo]. 

                                                 
3 CEDEL2, which has been compiled by the group directed by Amaya Mendikoetxea, contains 

about 400,000 words of essays written in Spanish by native speakers of English. The essays are 
classified with respect to the proficiency level of the authors. The essays underlying our study were 
written by learners with intermediate or advanced level of Spanish. For more information, see 
http://www.uam.es/proyectosinv/woslac/cedel2.htm 

4 We interpret collocations in the sense of Hausmann (1979) as idiosyncratic word co-occurrences 
consisting of a base and a collocate. 
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The errors are very different. Therefore, a fine-grained collocation error typology is 
needed to capture these differences and be able to offer adequate didactic means to 
address them. 

In the present stage of our work, we distinguish three main types of collocation errors: 
lexical errors, grammatical errors and register errors. Lexical errors concern either the 
whole collocation or one of its elements. In the first case, we find inexistent 
collocations in Spanish whose meaning would be correctly expressed by a single 
lexical unit (LU) (e.g. *hacer de cotilleos, lit ‘[to] make of gossip’ instead of cotillear 
‘[to] gossip’), and inexistent single LUs used instead of collocations (e.g. 
*escaparatar instead of ir de escaparates, lit. ‘[to] go of shop window’). In the second 
case, we distinguish between errors concerning paradigmatic lexical selection (e.g. 
*lograr un gol lit ‘[to] achieve a goal (in football)’ instead of lograr un objetivo, lit 
‘[to] achieve a goal’) and errors concerning syntagmatic lexical selection (e.g. 
*escribir el examen, lit ‘[to] write the exam’ instead of hacer el examen, lit ‘[to] do the 
exam); the former concern the base, the second the collocate.  

Most lexical errors are literal translations from L1. Although a finer distinction is 
necessary later on to determine the source of errors, as a first approximation, the 
distinction between “transfer by importation”, i.e., adoption of an inexistent form in 
L2 – recibir un llamo, lit ‘[to] receive a call’, instead of recibir una llamada – and 
“transfer by extension”, i.e., extension of the meaning of an L2 lexical unit – salvar 
dinero, lit. ‘[to] save money’, instead of ahorrar dinero – is valid.  

Grammatical errors in our typology are directly linked to collocations. They concern 
information that a learner cannot derive from the grammar of L2 and that must be 
described in the entry for the base of the collocation (e.g. *hablar al teléfono lit. ‘[to] 
speak to the phone’ instead of hablar por teléfono ‘[to] speak through the phone’). 

In the class of register error, we group collocations that are pragmatically 
inappropriate. Thus, tengo el deseo de ser bilingüe, lit. ‘I have the desire of being 
bilingual’ sounds odd in an informal context – better: me gustaría ser bilingüe ‘I 
would like to be bilingual’. 

3. The process of tagging collocations in CEDEL2 
Apart from a collocation error typology, a detailed semantic typology of collocations 
is crucial in order to be able to offer the learner examples of similar collocations. The 
most detailed and systematic semantically-oriented typology of collocations we know 
of are the Lexical Functions (Mel’čuk 1996), from now on referred to as LFs. 

With the collocation error and the LF typologies at hand, we tag all collocations in 
CEDEL2. In the case of collocation errors, we also annotate the correct version of the 
erroneous collocation and the corresponding LF. Consider the following examples.  
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(1´´)  lograr [el] gol: lexical error in the base; extension of the meaning of Sp. 
gol ‘goal (in football)’ due to phonetic similarity with Eng. goal; LF: 
Real1; correct: lograr [el] objetivo 

(2´´)  llenar [un] puesto: lexical error in the collocate; extension of the 
meaning of Sp. llenar ‘fill’ based on the English collocation [to] fill a 
position; LF: Oper1; correct: ocupar [un] puesto 

(3´´)  recibí un llamo [de Brad]: lexical error in the base; erroneous derivation 
based on the first person singular form of the verb Sp. llamar, possibly 
analogous with forms like paseo<pasear, canto<cantar, etc.; LF: Oper2; 
correct: recibí una llamada [de Brad]  

Example (4’’) shows that, on the one hand, a single collocation may show more than 
one error, and, on the other hand, that the determination of the source of an error is not 
always straightforward. 

(4´´)  tienen prejuicio [por algo]: 1. grammatical error in the government of 
the base; intralingual; 2. grammatical error in the number of the base; 
intralingual or possibly interlingual since Eng. prejudice can be used 
both as a countable or an uncountable noun; LF: Oper1; correct: tienen 
prejuicios [hacia algo]. 

The tagging of the learner corpus is currently being performed manually, supported by 
an interactive annotation tool, Knowtator, which is realized as a plug-in of the 
knowledge acquisition framework Protégé. The application allows us to define an 
annotation schema used in the process of annotation to give information on the 
semantics of the combinations – through LFs –, and, in the case of erroneous 
collocations, to describe the errors and propose a correction. We are also about to 
develop a collocation tagger that will tag both LFs and collocation errors. The work on 
the LF-tagger draws upon the work described in Wanner et al. (2006).  

4. Conclusion  
The preliminary evaluation of the corpus we annotated so far in accordance with the 
schema presented above reveals that 39% of the collocations used by learners contain 
some error. 62% of the erroneous collocations contain lexical errors, 33% show 
grammatical errors, whereas 5% have both lexical and grammatical errors. In a more 
fine-grained analysis of the more prominent lexical errors, we find that 54% of these 
represent an incorrect choice of the collocate, 20% the use of an incorrect base, 16% 
the use of an existing collocation with a different sense, while 10% are cases of using 
collocation-type constructions instead of single LUs. As for the possible source of 
errors, we can establish that the great majority of lexical errors – 70% – represent clear 
cases of lexical transfer from L1 to L2. However, further investigation based on a 
larger annotated corpus is needed to draw more fine-grained conclusions. We are thus 
currently working on the extension of our collocation error 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 service is described. The service integrates many 
different dictionary functions into a single package, and contains many features aimed to assist 
language learners and readers of Japanese texts. 

Keywords: online dictionaries, hyperlink, customization, dictionary access, CALL. 

1. Introduction 
The WWWJDIC WWW-based Japanese dictionary (Breen 2003) is an evolving multi-
feature dictionary service based on free and public dictionary files. It is widely used in 
Japanese-language education, and has a number of functions specifically to aid 
language learners. The main server is at Monash University in Australia, and there are 
five mirror sites in Europe (2), North America (2) and Japan. Usage is currently at 
several hundred thousand accesses per day.  

2. Design Goals 
The dictionary service has been developed to research the implementation aspects of 
“tomorrow’s dictionary” (Atkins 2002) which proposed a wide range of configurable 
features and options, such as customized layout, extensive hyperlinking to other 
resources, and integration of the usually distinct Japanese character and word 
dictionaries. In this respect the service aims to go well beyond the scope of the 
common commercial dictionary services based on copies of published bilingual 
dictionaries (Kenkyusha 2009, NTT 2009, Yahoo 2009). 

The dictionary files used by the server are:  

1. the JMdict/EDICT Japanese-English dictionary (Breen 2004a), which has about 
140,000 entries;  

2. the ENAMDICT dictionary of named entities, which has over 700,000 entries;  

3. the KANJIDIC kanji (Chinese character) dictionary (Breen 2004b), which has 
detailed information on over 12,000 characters;  
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4. a collection of glossary files in fields such as life sciences, law, engineering, 
Buddhism and business.  

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

  
Figure 1. Example of dictionary word display 

3. Text Glossing 
One function of the service commonly used by students and translators is a text-
glossing capability in which Japanese text is segmented and matched with dictionary 
entries. The segmentation and matching process uses a combination of most of the 
dictionary files, and allows inflected forms of verbs and adjectives to be aligned with 
the dictionary forms (cf. Figure 2).  

Figure 2. Example of text-glossing function 
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4. Features for Language Learners 
Aspects of WWWJDIC’s service which are of particular interest in CALL are:  

- the option of displaying a table of conjugations for any of the verbs or verbal 
nouns in the dictionary (approximately 17,000 entries) (cf. Figure 3);  

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

- links at the entry level to the Tanaka Corpus of 150,000 Japanese-English 
sentence pairs (cf. Figure 4). The corpus can also be searched independently; 

- sound clips of the Japanese pronunciation of almost all EDICT entries. 

 
Figure 3. Example of verb conjugation table 

 
Other features of the service are:  

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

- multilingual operation. At present the main operating pages are available in 
English and Japanese. Other languages can be added by extending the catalogue 
files, and a French interface is in preparation;  
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- a restricted interface tailored for use with Japanese mobile phones;  

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

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

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

Although most of the dictionary files used are Japanese-English, it also includes the 
major WaDokuJT Japanese-German dictionary and smaller Japanese-French, 
Japanese-Spanish, Japanese-Swedish, Japanese-Hungarian, Japanese-Slovenian and 
Japanese-Dutch files.  

 

 
Figure 4. Example sentences linked to the バス停 entry 

5. Conclusion 
The WWWJDIC online Japanese dictionary server has demonstrated it is possible to 
develop an effective multi-faceted service which integrates many functions which are 
typically spread over several printed dictionaries, as well as providing features not 
available in traditional dictionaries. Future developments are planned to include a 
more dynamic “Web 2.0” user interface with greater user customization, a more 
interactive mode of operation, and dynamic information display. 
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Have I got the wrong definition of…? 
How to write simple technical definitions on the basis  

of examples taken from Newsgroup discussions1 

Elisa Corino2, Cristina Onesti2 
Università di Torino  

Abstract 

This contribution is meant to point out the deficiencies of monolingual dictionaries concerning 
common technical language. Our study is based on the observation of some issues discussed in 
newsgroup messages dealing with Motor vehicles, in both Italian and English, which were taken from 
a subset of the NUNC (Newsgroup UseNet Corpora) suite of multilingual corpora. The study has 
revealed that technical meanings are often neglected in dictionary entries and users often run into 
difficulties. Such problems have a twofold explanation: on the one hand, entries are not really 
comprehensive of all the possible meanings; on the other hand, explanations are sometimes not clear 
enough. We investigate how definitions can be improved, pointing out some problems detected in 
dictionaries and reported directly by users in their posts, outlining a sample definition for technical 
terms by considering some of the key problems of lay users facing Language for Specific Purposes 
(LSP), and the strategies used by “experts” to make a term clear, as regards both structure and words 
used. The findings shed light on some problems of technical definitions in monolingual dictionaries 
and provide useful information to improve them.  

Keywords: technical definition, LSP, newsgroups, bottom-up definitions. 

1. Using Newsgroups in the dictionary making process 

In a technoscientific text, terminology plays an essential role, being the core of 
conciseness, precision and appropriateness. It is common knowledge that technical 
terms often come from an ordinary lexicon which is turned into more specific 
subsenses in specialized fields (e.g. depression in economy or meteorology). A large 
number of studies points out the problems of those terminological fields which take 
part of their terminology from general language and give to these terms a specific 
entity. Ruiz Quemon (2006) for instance explored neuroscientific protocols observing 

                                                 
1 We are grateful for the support of the VALERE Project (Varietà Alte di Lingue Europee in Rete – 

Formal Varieties in Newsgroups of European Languages: Structural Features, Interlinguistic 
Comparison and Teaching Applications), promoted by Regione Piemonte – Bando Scienze umane e 
sociali, responsible: Massimo Cerruti. The present paper is the result of a joint work by the two 
authors. However Elisa Corino is respondible for paragraph 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 accessible to the users’ experience, are 
often obscure and even ambiguous when used with a technically specialized meaning.  

Recent online dictionaries have proved that new types of references evolving upward 
from readers directly onto the Net can be successful (see Ding 2008 and his “bottom 
up approach”). The ability of modern information retrieval systems to use dialogues 
with the user as feedback for improvements in dictionary making has been exploited 
by many web dictionaries. Their forums even managed to create online communities 
which share an immediate interest in the dictionary itself, suggesting misprints and 
typographical errors, problems with examples, erroneous or insufficient encyclopaedic 
information, missing entries, etc. 

On the other hand, corpora and electronic resources have now entered the common 
praxis of dictionary making, helping lexicographers with frequency lists, providing 
them with examples in context and new entries. Nonetheless there is still little 
evidence of any approach combining both the “folk construction” of the dictionary and 
the exploitation of electronic resources.  

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

The NUNC (Newsgroups UseNet Corpora) is a suite of multilingual corpora (Italian, 
English, French, German, Spanish) developed at the University of Turin and made up 
of two years of the UseNet hierarchies. It is subdivided in different parts: a generic all-
comprehensive corpus and three subcorpora related to Cooking, Motors and Digital 
Photography and thus presenting a high level of specificity. Experts in the three fields 
discuss technical matters with newcomers, showing a peculiar register variation (from 
formal to informal, see also Corino 2007). In this paper 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, terminology comprehension, definition and 
translation are a thorny matter. If we focus on examples [1] and [2], we can easily 
notice how people need the support of “experts” to understand the subsenses of 
technical terms.3 

                                                 
3 Please note that the examples have been accurately reproduced according to the original format. 
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[1]  A: Or have I got the wrong definition of steer into ?  

B: quite possibly. For example , if you’re going around a right hand bend and the rear of the 
car breaks away towards the outside of the bend and starts to skid, steering into would be to 
steer left . i.e the car is breaking away to the left and you steer into the left . [NUNC-EN 
Motors] 

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

 
In [1] user A is quite disoriented by the definition of steer into he found so far and 
wonders whether it is correct. In fact, if we look up steer into in a common dictionary, 
what we find is an extremely broad sense which does not fit the users’ expectations for 
a clarifying description: 

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

 
The answer given by B, by contrast, is very precise, covering the lack of the dictionary 
and filling A’s need for a clear explanation. The feedback given by the user confirms 
the success of the definition and once more states the need for considering this 
meaning as well. It also highlights the need for an in-depth study of how the definition 
should be given.  

Another example is the technical meaning of to bridge (an amp). Most monolingual 
(e.g. Oxford Advanced Learner’s Dictionary 2000) and bilingual dictionaries (e.g. 
wordferefence.com) seem to ignore it and the user is forced to ask for some 
information:  

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

B: “Bridging” refers to taking two channels of an amplifier and combining them to turn the 
amplifier into a one channel amplifier. […] It should be clear that when you bridge an amp, 
you are changing *the amp*. The speaker’s impedance is *not* a function of the amp, but the 
amp’s tolerance to a given impedance depends completely on the way the amp is configured. 

 
B gives a “dictionary-like” definition, then gives some more details which could be 
useful to his interlocutor. Here, as in [1], the presence of metadiscourse markers is not 
unimportant (“For example, if you’re...”, “i.e.”, “It should be clear that”): they help the 
reader to follow the writer’s reasoning. Metadiscourse markers “guide the reader 
through the maze of the writer's units of thoughts by indicating the organization of the 
text. On the other level, metadiscourse markers build an interaction between the reader 
and the writer and account for the atmosphere and reader-friendliness of the text” 
(Jalilifar and Alipour 2007); see also Crawford Camiciottoli (2003), Hyland (2005) 
and Parvaresh and Nemati (2008). 
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Similar examples can be found in the Italian corpus (NUNC-IT-Motori) where most of 
the technical terms are of English origin though being commonly used in Italian as 
well. 

 
[3] A: scusate la mia ignoranza , ma cosè il Cruise Control ? 

B:  Per definizione dall'inglese Cruise , è la crociera , cruiser è l' icrociatore o la nave da 
crociera, ma viene definita così , anche una velocità media che può tenere un oggetto in 
movimento ... scherzo , volevo complicare le cose , è l' acceleratore automatico , quel 
dispositivo che ti permette di impostare una velocita , e tenerla senza dover premere sull' 
acceleratore , di solito si disinserisce al tocco di qualsiasi pedale ( nel suo caso credo 2).4 
[NUNC-IT Motori] 

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

Another interesting example derives again from Italian car-related terminology: 
 

[4]  Freno Motore 

A: che cos’è il freno motore ? si manifesta solo sui 4t o anche sui 2t? cosa cambia dall’ 
iniezione ai carburatori, e perchè ormai tutte le varie CBR, GSXR ecc li hanno abbandonati? 
Cos’è la “trazione”? azz... una serie di domande impegnative se non hai idea del 
funzionamento dei motori .  

B: Ci provo, magari qualcuno potrebbe corregermi se scrivo cazzate a quest’ora. 1 Allora: 
Buona volontà e capacità di espressione 110 e lode . Conoscenza tecnica: 90 / 100 1 Freno 
motore: l’azione frenante che ha un motore a gas chiuso. Nel 2T è molto meno evidente in 
quanto in ogni ciclo vi è una fase di lavaggio (passaggio dei gas dal carter alla camera di 
combustione) e quindi depressioni di scarsa entità. Nel 4T invece abbiamo una fase in cui le 
valvole sono completamente chiuse, se non c’è miscela da incendiare come nel caso di gas 
chiuso, la scintilla scocca ma non c’è scoppio e quindi nessuna spinta sul pistone: in questo 
caso , la discesa del pistone è frenata dal vuoto che esso stesso crea nel cilindro andando verso 
il PMI e quindi il motore tende a frenare. 1 Vediamo un po' di precisare meglio il concetto. A 
prima vista sembra giusto, ma cozza contro un fenomeno fisico per cui è vero che il pistone 
mette in depressione il cilindro a valvole chiuse, ma è altrettanto vero che la stessa 
depressione richiama poi il pistone verso l’alto. Il vero effetto frenante è dato dallo stesso 
fenomeno, determinato più a monte e durante la fase precedente: l'aspirazione . […]5 [NUNC-
IT Motori] 

                                                 
4 Eng.: Sorry for my ignorance, but what is the Cruise Control? As for its definition it comes from 

the English Cruise, that is la crociera, cruiser means incrociatore or nave da crociera (cabin cruiser), 
but it is defined as follows: the average speed a moving object can have… I’m joking, just wanted to 
make things more complicated, it is the automatic accelerator, that A device that enables you to set the 
speed and keep it without having to push on the accelerator, it usually switches off when you touch 
another pedal. 

5 Eng.: What’s the motor mounted brake? does it only work on the 4 stroke or also on the 2 stroke 
engines? What’s the difference with the carburator injection and why have all various CBR, GSXR 
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Also in this case, monolingual dictionaries (see Dizionario interattivo Garzanti 2005) 
cannot satisfy the need for a precise terminological help nor provide contexts without 
ambiguities. User B mentions different cases and tries to summarize the content, 
rewording his definition and making it more precise (Nel 4T invece, Vediamo un po’di 
precisare meglio, ma è altrettanto vero…). 

3. Conclusion 
This contribution is a preliminary study meant to give some suggestions on how 
Newsgroup UseNet Corpora discussions and data can be used to shed light on users’ 
expectations, to provide authentic and up-to-date materials following simple 
explanations and an understandable language despite LSP difficulties.  

Newsgroups’ data give some interesting hints to lexicographers, highlighting users’ 
need for something more than a bare definition: they prefer to get details about the 
actual functioning of the object to be defined. Practical examples have proved to be 
more useful and in many cases addressed directly to the user (e.g. “For example, when 
you...”). 

It would be desirable to exploit such corpus data in the future within a bottom up 
approach, thus developing a tool which would be closer to single technical definitions. 
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Abstract 

Presenting dictionary texts in electronic format offers important perspectives for enriching information 
and enhancing readability. The editorial orientation I propose consists of a tiered system of entries with 
simple texts for beginners and more substantial information for older pupils, with explicit semantico-
syntactic patterns, and with an original way of presenting explicit mark-up, and synonyms and antonyms. 

Keywords: electronic dictionaries, school dictionaries. 

1. Introduction 
As part of their school learning in France, pupils of 6 to 14 can use a wide range of 
printed monolingual dictionaries, but very few electronic ones: while twenty or so 
printed dictionaries for learners are published by Auzou, Hachette, Larousse, Le 
Robert, etc., only two electronic versions exist (designed for pupils of 8 to 10) pub-
lished by Auzou and Le Robert. This situation may change now that primary and 
secondary schools are making increased use of electronic media. As part of a more 
general analysis of electronic dictionaries, this paper aims to present three editorial 
orientations designed to improve access to linguistic information at school.2 

2. A multi-tier system 
Two observations have led me to try and find out how an electronic dictionary might 
evolve as the skills of those consulting it develop: 

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

(ii) when working with pupils who are learning to read, teachers make considerable 
efforts to help them decode information in the dictionaries designed for them (this is 
reflected in schoolbooks), but this kind of assistance is given less and less frequently 
as dictionaries become more complex: it is thus hardly surprising that not all high school 
pupils know how to make the best use of their dictionaries. 

                                                 
1 U.M.R. 8163 du C.N.R.S. (STL) & Université Lille 3 (France), nathalie.gasiglia@univ-lille3.fr 
2 See also Gasiglia (2009: 267-289) for other developments about these questions. 
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The editorial orientation I propose consists of a tiered system of entries with simple texts 
for beginners and more substantial information for older pupils, maintaining the visual 
pointers that help the lookup process (indicators, symbols, etc.). This would enable each 
user to consult a type of entry whose scope and degree of complexity is best adapted to 
his or her skills and to the type of information required.3 

 

 

Figure 1. A tiered system of entries 

 

                                                 
3 See also Atkins (2002: 12-13) and Verlinde et al. (2009). 
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For instance, cf. Figure 1: 

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

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

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

3. Helping pupils identify semantico-syntactic patterns in context 
Pupils often have an inadequate understanding of the way predicates (especially verbs) 
bring syntactical and semantic constraints to bear on their context. Designing clear 
presentational templates for constructional patterns involves creatively exploiting the 
potential of the electronic medium. 

3.1. To make patterns easier to identify 

To help pupils to understand the word initier in a sentence like Le projet Bus Théâtre 
est initié par le club d’art dramatique de l’école, the electronic dictionary could pro-
pose a number of questions in order to find the most appropriate description: 

For high school pupils (cf. Figure 1): 

Le verbe initier est-il employé à la voie passive (être 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 and re-use 

When printed dictionaries present set patterns, space limitations mean that they can be 
both highly coded and incomplete; moreover, for verbs with complex patterns it is of-
ten hard to correlate the coded representation with the contextualisations given. To make 
patterns easier to understand and re-use, I feel it would be appropriate to link them ex-
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plicitly to definitions and contextualisations, thus making it easier for users to identify 
precisely what corresponds to each element of the pattern. By way of example, 

• for initier when it means proposer une initiation (to initiate), contextualisations would 
illustrate one pattern (cf. Figure 1): 

 
 subject = qqn  initie  direct object = qqn indirect object = à qqch. 

 Le nouveau professeur de musique  initie  les élèves à la pratique du banjo. (=  Il   les y initie) 
 

• for permettre when it means autoriser (authorize), contextualisations would illustrate 
three patterns: 

 
 Qqn  permet (qqch à qqn + à qqn de Vinf + qu P) 

 Le médecin  permet le chocolat à Léa. (=  Il   le lui permet) 

 Son père  permet à Luc de sortir. (=  Il   le lui permet) 

 Le maître  permet que nous jouions. (=  Il   le permet) 
 

This innovation, which could significantly reinforce the metalinguistic skills of pupils, 
nevertheless means taking into account the way similar information is presented in 
coursebooks: for this reason visual codes such as highlighting, underlining, frames and 
colours could be set to match what the pupils are used to seeing elsewhere.4 

4. Helping pupils express things in different ways 
To enable the dictionary to fully realise its potential as a production aid, an analysis of 
the possibilities offered by electronic media has inspired an original way of presenting 
explicit mark-up, and synonyms and antonyms. 

1) Stipulating a variety of lexical usages makes it easy to know normative positions: 

� L’emploi du verbe initier dans le sens “être à l’origine de” est relativement fréquent, mais 
il est déconseillé parce que c’est un emprunt à l’anglais qui n’est pas indispensable à 
l’expression en français. Il ne doit pas éclipser d’autres verbes de même sens ou qui apportent 
des nuances intéressantes dans certains contextes. (cf. Figure 1, meaning 2) 

2) Explicitly linking synonyms and opposites to contextualisations immediately makes 
clear any adjustments required when substitution takes place. Each contextualization 
could have a pull-down menu presenting correlates that can directly replace the item in 
question. 

 

 

 

                                                 
4 See also Base lexicale du français (http://ilt.kuleuven.be/blf/) and Verlinde et al. (2004: 428-
432) for other presentations. 
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Le ministre de l’environnement  a initié  � un programme de recyclage des déchets. 
 a amorcé 

a déclenché 
[…] 

Further synonymic and antonymic reformulations could be presented as coherent 
subsets linked to explicit reformulation notes, according to whether they include: 

– synonyms and opposites requiring syntactic remodelling: 
 
• Qqn permet à qqn de Vinf / Qqn autorise qqn à Vinf 

 
 Son père  permet à Luc de sortir. /  Son père  autorise Luc à sortir. (=  Il   l’ y autorise) 

 
• Qqn initie qqch / Qqn donne un coup d’arrêt à qqch 

 
 Le ministre de l’environnement  a initié un nouveau programme de recyclage des 
déchets. 

 Le ministre de l’environnement  a donné un coup d’arrêt au nouveau programme de 
recyclage des déchets. 

 
– words that are morpho-semantically linked, such as nominal derivatives of verbs in 
support-verb constructions: 

 
• Qqn initie qqch / Qqn prend l’initiative de qqch 

 
 Le ministre de l’environnement  a initié un nouveau programme de recyclage des 
déchets. 

 Le ministre de l’environnement  a pris l’initiative d’un nouveau programme de recy-
clage des déchets. 

 
• Qqn permet à qqn de Vinf / Qqn donne à qqn la permission de Vinf 

 
 Son père  permet à Luc de sortir. /  Son père  donne à Luc la permission de sortir. 

 
– alternative syntactic constructions: cf. permettre in § 3.2.; 

– alternative constructions (passive for example): 

Un programme de recyclage des déchets a été initié  par le ministre de l’environnement . 

– alternative phrases: 

Il est permis à tout le monde de se tromper ! / Tout le monde peut se tromper ! / 
L’erreur est humaine ! / etc. 

5. Conclusion 
Presenting dictionary texts in electronic format offers important perspectives for en-
riching information and enhancing readability. Though the editorial orientations pre-
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sented here do not cover all possible fields of investigation, they touch on three areas 
where dictionaries might make significant advances by changing their lookup medium 
in order to help young learners absorb linguistic codes more effectively. 
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Abstract 

The objective of our work is to develop an automatic method for identifying actants (also called 
arguments) of predicative lexical units in running text. This work is carried out within a larger project 
that aims at providing rich contextual information in terminological databases. More specifically, the 
project consists in annotating predicative terms, i.e. verbs, and their participants in contexts extracted 
from a French corpus of texts on computing and the Internet. The participants are divided into two 
groups: actants that are required to define the lexical unit and circumstants that are optional. 

Keywords: actancial annotation, semantic annotation, syntactic rules, specialized corpora, 
terminological database. 

1. Introduction  
It is increasingly recognized that reference works (general-language as well as 
specialized dictionaries) should include information about the syntactic structures in 
which lexical units or terms can be found. In order to do this, different models have 
been proposed in lexical databases (e.g. Wordnet provides what is referred to as 
sentence frames for specific lexical units; FrameNet, which describes lexical units 
within semantic frames, supplies a large number of annotated contexts, along with 
valency patterns). These ressources are useful for linguistic as well as Natural 
Language Processing (NLP) applications like question/answering, information 
extraction, translation, and information retrieval.  

In this article, we present a project that aims at providing detailed information about 
the argument structure of predicative lexical units. More specifically, our aim is to 
annotate predicative terms along with their participants in contexts extracted from a 
French corpus of texts on computing and the internet. This annotation includes the 
following information: verbal lexical unit, semantic roles (e.g. agent, patient, 
destination, instrument, manner, location and means), syntactic functions (e.g. subject, 
object, complement), syntactic groups (e.g. noun phrase, adverbial phrase, 
prepositional phrase), and the indication of the type of participant (actant or 
circumstant).  

                                                 
1 RALI, Université de Montréal 
2 OLST, Université de Montréal 
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Figure 1 shows how the lexical unit ACCÉDER is annotated together with the 
participants identified: [processeur] is labeled as an agent actant; [directement] is a 
circumstant of manner; and [cache] is labeled as an actant of location. Participants are 
divided into two groups: (1) actants that are necessary to define the lexical unit; and 
(2) circumstants which are optional (Mel’čuk 2004). As shown in Figure 1, the 
participants are in brackets. Their syntactic function, syntactic group and role are 
given in subscripts. Types of actant and circumstant are written respectively ACT and 
CIRC, syntactic group like SN for noun phrase, SAdv for adverbial phrase, etc. and 
syntactic function like SUJ for Subject, OBJ for Object, MOD for modifier, COMPL 
for complement are written in italics and semantic roles are written in upper case. The 
lexical unit is written in bold and in upper case. 

 
Le [processus](SN, SUJ,  ACT, AGENT)   ACCÈDE [directement](SAdv, MOD CIRC, MANIÈRE) [au cache primaire](SP, COMPl ACT,, LIEU) 

In English: The process accesses directly to the primary cache 

Figure 1. Example of manual annotation  
 

It is worth mentioning that the methodology used to annotate the contexts manually is 
largely based on that developed within the FrameNet project (Ruppenhofer et al. 
2006). However, in our work, while participants are labeled in terms of semantic roles, 
in FrameNet, they are labeled as Frame elements. This annotation is a time-consuming 
task that prompted us to develop an automatic process to annotate participants, more 
specifically actants. We are convinced that automating part of the process will also 
provide a valuable assistance to terminologists carrying out this task. 

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

2. Automated method for finding relevant participants in contexts 
As was mentioned above, the first part of our method consists in locating relevant 
participants in contexts; then, we can attempt to label them. These tasks are further 
divided into three steps: identification of participants, type assignment of participants 
and semantic roles identification. These tasks are based partly on the extraction of 
rules using the syntactic links between the lexical units and their participants.  

2.1. Rule extraction 

During the first step, we use the Syntex parser (Bourigault et al. 2005), which 
computes the dependencies between the components of a sentence, as shown in 
Figure 2, in which the verbal lexical unit is in uppercase and syntactic group labels are 
in italics (Det stands for determinant, Nom for noun, VPpa for past participle verb, 
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Adv for adverb, Prep for preposition). Syntactic functions are in uppercase on the 
arrow links. 

 

 

 

Le  processus ACCEDE directement au  cache primaire 

Det Nom VConj Adv Prep Nom Adj 
 

Figure 2. Syntex dependencies 
 

In the results produced by Syntex, we focus on left and right dependencies of the 
verbal lexical unit ACCÉDER. From there, we extract rules to identify participants and 
their features. This is performed by combining the information provided by Syntex 
(Figure 2) with the manual annotation of participants (Figure 1). An example of the 
combination is shown in Figure 3. (On top of the sentence, we see the Syntex links of 
a sentence components indicated by arrows and below, we see the manually annotated 
participants in our corpora shown with dotted arrow.) This information will serve as a 
basis to build rules (cf. Section 2.1.1). 

 

 

 

Le  processus ACCEDE directement au  cache primaire 

Det Nom VConj Adv Prep Nom Adj 

 

 

 
Figure 3. Combination schemata  

 

2.1.1. Rules for participants identification 

The left hand side of the rule (conditions of application) is composed of the words 
appearing in the sentence with the top links of Figure 3. The right hand side states the 
participants identified. In a rule, a word is described by its features <wordi, Posi, 
Rolei>, in which Posi is the part of syntactic group of wordi  and Rolei is its syntactic 
function. The lexical unit is in uppercase and the result in the right hand is described 
by the features corresponding to the participant word. These rules are shown in (1), 
(2), (3) and (4):  

 

Lexical unit + <wordi , Nom, SUJ> � <wordi ,participant,Sujet >              (1) 

Lexical unit + <wordi , Nom, OBJ> � <wordi ,participant, Objet>     (2) 

SUJ 

PREP 

NOMPREP DET ADJ 
ADV

SUJ 

PREP 

NOMPREP DET ADJ 
ADV

PART 
PART 

PART 
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Lexical unit + <wordi , Adv, ADV> � <wordi ,participant, adverbe>        (3) 

Lexical unit + <wordi,Prep,PREP>+ <word, Nom, NOMPREP> 

 �  <wordi, participant,NOMPREP>   (4) 
 

2.1.2. Assigning type actant or circumstant 

The feature assigns a type to the participant: actant or circumstant. The features 
<Nom, SUJ> and <Nom, OBJ> are actants in all cases (with all verbs) and the feature 
<Adverbe, ADV> is always associated with a circumstant (with all verbs). i.e. ‘le 
processus ACCEDE directement’ and ‘le processus ABANDONNE directement’; 
[processus] in subject position is an actant for the two verbs ACCEDER and 
ABANDONNER. The adverbe [directement] is a circumstant for these two verbs. Here, 
the type actant and circumstant depends only on the features (corresponding to subject, 
object, or adverb) no matter what verbal lexical unit is used. In this case, the 
corresponding rules are shown in (5), (6), (7) and (8) 

<word,participant,SUJ> �  <word, actant,SUJ,role>         (5)     

<word, participant,OBJ> �  <word, actant,OBJ,role>        (6)   

<word, participant, ADV> �  <word, circumstant,ADV, role>   (7)     

<word,participant, NOMPREP> �  <word,type,role>    (8) 
 

In (8), “type” can be actant or circumstant. In the example given in Figure 1 for the 
verb ACCÉDER, [au cache primaire] is an actant introduced by the preposition “à”. But 
with other verbs, complements introduced by the same preposition correspond to 
circumstants (e.g., [à ce stade] when linked to the verb ABANDONNER is a circumstant).  

So, in order to identify actants and circumstants introduced by a preposition, we 
compute the probability P:3 

 

 
 

This probability calculates the number of times (frequency) that a given lexie (i.e. 
lexical unit) appears with a preposition as actant or circumstant. If its frequency as 
actant is higher, then we will decide it is an actant and not a circumstant.  

2.1.3. Actant with the semantic role agent 

In the first stages of the project, we annotate only actants and the feature assigns them 
a semantic role. The corresponding rules are shown in (9) and (10). 

 <word, actant, OBJ> � patient     (9) 

<word, actant, SUJ> � {agent, instrument, cause, source…}     (10)      

                                                 
3 The probability P is estimated by the ratio between the number of times the preposition as actant 

or circumstant appears with lexie and the number of times this lexie appears with or without this 
preposition. 

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

=)nomprep,prep,lexie|type(P
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Generally, we have seen in our corpus that the feature <Nom, OBJ> assigns a semantic 
role “patient”.  

In the case of (10), the feature <Nom, SUJ> cannot assign a semantic role. In many 
examples, this feature assigns agent for some units, instrument for other, etc. In order 
to identify this semantic role, we estimate the probability P: 

 

 

This probability calculates the number of times (frequency) that a given lexie (i.e. 
lexical unit) appears with a word (taking into account its part of speech and syntactic 
function) and a role as agent, patient, destination, etc. The most frequent role is 
selected. 

2.2. Application of rules on an example 

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

 
ACCÉDER+< Processeur,Nom,SUJ>               ACCÉDER + < cache,Nom, NOMPREP> 

           (1)(5)(10) 

 

                    (4)(8)(10) 

<Processeur, ACT, Agent>                     <cache, ACT, Lieu> 

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

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

3. Conclusion 
We have successfully developed a method for extracting rules to identify actants of 
French verbal lexical units. These rules extract features for assigning semantic roles 
like agent or patient. The application of these rules to more than two thousand 
manually annotated sentences produced results with an accuracy of 70% and a recall 
of 83%. In the future, other semantic roles such as destination, location or instrument 
will be considered. 

                                                 
4 Rule (1) decides if processor is a participant of the verb “accéder” or not and rule (2) decides if it 

is an actant or a circumstant. 

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

=)word,GS,FS,lexie|role(P i
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This automatic process should help alleviate the current annotation which is still 
carried out manually. Automatically annotated sentences will be submitted to 
terminologists who will then only have to edit the output. This work contributes to the 
design and availability of lexical and terminological resources containing rich 
linguistic information. 
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Automated extraction of neologisms for lexicography 

Jakob Halskov1, Pia Jarvad1 
Danish Language Council, Copenhagen 

Abstract 

The paper describes the implementation and evaluation of an automatic neologism detection 
prototype, the Word trawler. In two different experiments involving newspaper texts three detection 
techniques are tested, namely primitive filtering, statistical “weirdness” by comparison with a 
reference corpus predating the analysis corpus, and neology markers. It is found that a combination of 
these techniques results in the highest precision (approximately 40%). However, neology markers 
drastically reduce recall and should only be used when ample data is available. The authors finally 
suggest that diachronic frequency profiling could be 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 concept of “neologism” is difficult. First 
of all, a neologism is new but relative to what? Secondly, it may be new but 
completely insignificant, for example a semantically transparent, trivial compound like 
“klimakonference” (climate conference). Thirdly, many candidate neologisms 
represent transient phenomena and are thus transient themselves, for example 
“klimakaravane” (climate caravan). This name was given to a bus touring Denmark in 
2009 and distributing information on global warming. Such words will never reach the 
stage of “Lexikalisierung/Integration” (cf. Teubert 1997). Fourthly, candidate 
neologisms are really often occasionalisms or so-called nonce-formations (cf. Fischer 
1998) or “lejlighedsdannelser” (Jarvad 1995). These are infrequent, often idiosyncratic 
and highly transient, expressions like “osteskuffe” (cheese drawer). 

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

(1) words referring to new objects or phenomena, for example “klimacertifikat” 
(climate certificate); 

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

(3) semantic expansion of existing words, for example “blæksprutte” (octopus) in the 
sense “altmuligmand” (odd job man); 
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(4) new valency of existing words, for example “dumpe en eksamen” replacing 
“dumpe til  en eksamen” (flunk an exam); 

(5) new multi-word expressions or phrases. 

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

2. Automatic extraction of neologisms: Word trawler architecture 
The benefits of implementing a semi-automatic neologism extraction system are 
obvious. Manually monitoring the vast volumes of linguistic usage produced in 
modern information society is impossible, and thus manual extraction work is bound 
to be biased. While assessing the significance of a candidate neologism may often be a 
fairly easy task for a trained human (linguist), it is by no means a trivial problem for a 
computer, however. 

 

 
Figure 1. The architecture of the Word trawler extraction system 

 
As shown in Figure 1, we have implemented a semi-automatic extraction prototype, 
the “Ordtrawler” (Word trawler), whose techniques are partly inspired by the findings 
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of the Analysis and Prediction of Innovation in the Lexicon (APRIL) project headed 
by Antoinette Renouf.2 

As indicated by the grey circles the starting point is a great number of electronic texts, 
and the end product is a dictionary of neologisms. The texts are subjected to basic 
NLP and candidate neologisms are subsequently extracted by means of a combination 
of three different techniques, namely primitive filtering (which relies on existing 
dictionaries), statistical weirdness (which relies on word frequencies from a reference 
corpus predating the analysis corpus) and neology markers like “såkaldt” (so-called). 

3. Extraction techniques 
Primitive filtering is executed using the existing dictionaries (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”, but not in 1 n/a 34,960 n/a 

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 28 M ? 436,004 

Total   ? 1,216,290 
 

Table 1. Primitive filtering of candidates using existing dictionaries and corpora 
 

“Ordsamlingen” is not really a dictionary but a large, and partly digitized, collection of 
previously recorded neologisms (in context). The largest Danish corpus of general 
language, “Korpus DK”,3 is used as the reference corpus. It is the union of “Korpus 
90” (covering the years 1988-1992) and “Korpus 2000” (covering the years 1998-
2002). Statistical “weirdness” (Ahmad 1993) is measured with log-odds ratio as 
described in e.g. Evert (2004). This association measure favours rare events, and 
neologisms are typically rare events in a corpus as was found in the APRIL project. As 
for the neology markers, only two different markers are used in the experiments, 
namely “såkaldt” and “såkaldte” (so-called). 

4. Experiment 1: evaluation of recall 
In this experiment all neologisms present in a small analysis corpus comprising 177 
short newspaper articles (c. 75,000 tokens and 14,000 types) were manually tagged. 
The resulting gold standard contains 252 neologisms including 33 multiword 

                                                 
2 See http://gow.epsrc.ac.uk/ViewGrant.aspx?GrantRef=GR/L08243/01 
3 http://ordnet.dk/korpusdk_en/front-page/view?set_language=en 
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expressions and 11 semantic extensions of existing lemmas. Multiword expressions 
and semantic extensions are excluded from the evaluation since they are not presently 
handled by the system. 

4.1. Primitive filtering and neology markers 

Table 2 summarizes the performance of the Word trawler using primitive filtering or 
markers. The best balance between precision and recall is obtained using all filters and 
excluding all proper nouns from the result. This configuration yields 589 candidate 
neologisms of which 124 (21%) are found in the gold standard. The numbers also 
reveal that eliminating all candidates which occur in “Korpus 2000” boosts precision 
but reduces recall. The reduction in recall can be explained by the fact that “Korpus 
2000”, although it represents texts from the years 1998-2002, may still contain words 
which can be considered new in 2010. Finally, neology markers 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 and 
deactivating the “Korpus 2000” filter) 

1498 0.20 84% 12% 

Word trawler (excl. proper nouns and 
deactivating the “Korpus 2000” filter) 

878 0.28 73% 17% 

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

Table 2. Word trawler performance (primitive filtering) 
 

 

 
 

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

Using the slightly more sophisticated technique of ranking all word forms in the 
analysis corpus by their statistical weirdness, yields precision and F-scores as depicted 
in the plots of Figure 2. With this technique semantic extensions are also detected. 

5. Experiment 2: evaluation of precision 
In this experiment the analysis corpus is several magnitudes larger than the previous 
one. It comprises one year of newspaper articles from the same source but totalling 
96.7 million tokens. Since neology markers proved to be the most precise extraction 
technique, they were combined with the primitive filters described above in an attempt 
to boost system precision as much as possible while ignoring recall. 

The extraction produced 1,784 candidates from which the most frequent 200 and the 
least frequent 200 candidates were sampled and manually evaluated by two human 
judges. With an inter-annotator agreement of 84.4% the two judges unanimously 
announced 152 of the 400 candidates, almost 40%, to be true and significant 
neologisms.  

5.1. Classification of noise 

The 248 candidates which were not accepted as neologisms by both human judges 
were grouped into nine different noise categories. These categories are presented in 
Table 3. Each candidate may instantiate more than one type of noise. 

  
Noise category Example Number Ratio 
Inflected forms “undersøgelseskommissioner” 

(inquiry committees) 
83 28.8% 

Transparent 
compounds and 
occasionalisms 

“Forskningskvalitet” (research 
quality), “fodboldekspert” (soccer 
expert), “pizzabande” (pizza gang) 

81 28.1% 

LSP “kapillærvirkning” (capillary action) 44 15.3% 
Spelling mistakes  25 8.7% 
Filter errors “nummerportering” (number porting) 14 4.9% 
Code shifts “Surge”, “caucus”, “caviats”, 

“stâuerna” 
13 4.5% 

Proper nouns “JPMorgan”, “SEA-Games”, “TMM” 12 4.2% 
Old expressions “epidemihus” (historical institution, a 

precursor of the modern hospital) 
11 3.8% 

NP fragments “parkér (og rejs)” (park and go) 5 1.7% 
Total  288 100% 

 
Table 3. Noise classification 
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The main type of noise is inflected forms and is caused by the system’s primitive 
lemmatizer which has trouble handling out-of-vocabulary items. An equally 
predominant problem is transparent compounds and occasionalisms. These are hard 
even for humans to distinguish from significant neologisms, so this is not surprising. 
Language for Special Purposes (LSP) and spelling mistakes are also important sources 
of noise. Making a machine distinguish LSP from general language neologisms is also 
very challenging. The only obvious way of reducing such types of noise is arguably by 
generating diachronic frequency distribution profiles for all candidates and eliminating 
candidates whose profiles do not resemble the prototypical pattern. Finally, proper 
nouns and NP fragments can be avoided by implementing more sophisticated NLP 
such as a Named Entity Recognizer and a phrase chunker. 

6. Conclusions and future work 
The evaluation of the Word trawler system illustrates that automatic detection of 
significant neologisms in natural language text is non-trivial. Although the 
performance of the Word trawler system could presumably be improved by equipping 
it with more sophisticated NLP, its precision is unlikely to exceed 40% to 50%. And in 
order to achieve even this level of precision, recall must be sacrificed and large 
amounts of text must be processed. However, the key strength of automated neologism 
detection is that neither processing time nor subjectivities or idiosyncracies affect the 
extraction process. 

As for future work the authors will focus their efforts on introducing diachronic 
frequency profiling to reduce noise like occasionalisms, spelling errors and technical 
terms. 
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Tickbox Lexicography 

Adam Kilgarriff1, Vojtěch Kovář2, Pavel Rychlý2 
Lexical Computing Ltd, Masaryk University 

Abstract  

Corpus lexicography involves, first, an analysis of a word, and then, copying of collocations and 
examples from corpus to dictionary. In a large project, there are hundreds of thousands of items to be 
copied across. Most modern lexicography takes place on a computer, with both corpus and dictionary 
editor being software applications and the copying done by re-keying or copy-and-paste. This can be 
inconvenient and time-consuming. We present a more efficient approach, where the user selects 
collocations and examples by clicking on tickboxes and the material is automatically structured and 
formatted according to the particular dictionary’s requirements, 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 

� find example sentences. 

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

In a large project, there are hundreds of thousands of items to be copied across from 
corpus to dictionary editor. Most modern lexicography takes place on a computer, with 
both corpus and dictionary editor being software applications and the copying done by 
re-keying or copy-and-paste. This can be inconvenient and time-consuming. We 
present a more efficient approach, where the user selects collocations and examples by 
clicking on tickboxes and the material is automatically structured and formatted 
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according to the particular dictionary’s requirements, ready for pasting into the 
dictionary editor. 

Following a brief note on our corpus application, the Sketch Engine (Kilgarriff et al. 
2004), we describe TickBox Lexicography (TBL). We then give an account of how it 
is being used in two large-scale projects, at Macmillan Publishing in the UK and at the 
Institute for Dutch Lexicology (INL) in the Netherlands. 

2. The Sketch Engine 
The Sketch Engine is a leading corpus query tool, in daily use for lexicography at 
publishing houses such as Oxford University Press, Cambridge University Press, 
Collins and Macmillan in the UK, INL in the Netherlands and Cornelsen in Germany, 
and for language research and teaching at a number of universities worldwide. It 
operates as a ready-to-use online service, with large corpora available to all customers 
for most of the world’s major languages.  

There are two functions which the Sketch Engine offers which support the process: 

� ‘word sketches’, one-page summaries of the key collocations (and sometimes 
phrases) for the word, in a table organised by grammatical relations (e.g. 
object, modifier, modified) (cf. Figure 1).  

� the ‘Good Dictionary Example eXtractor’, GDEX, a function for finding good 
dictionary examples (Kilgarriff et al. 2008). 

GDEX is far from perfect and we cannot assume that the ‘best example’ according to 
GDEX is good enough to go straight into a printed dictionary. But it does greatly 
improve the chances that the lexicographer will find a useable sentence (often needing 
some further editing) amongst the first few concordance lines for a collocation. 

3. Tickbox Lexicography 
Tickbox Lexicography is a variety of corpus lexicography with intensive 
computational support in which the lexicographer selects aspects of the automated 
analysis of the word for inclusion in the dictionary by ticking boxes, and then pastes 
their selections into the editing interface. 

The process is as follows: 

� the lexicographer sees a version of the word sketch with tickboxes beside each 
collocation. 

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

� they click a ‘next’ button. 
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� they then see, for each collocation they have ticked, a choice of six (by default) 
corpus example sentences, chosen by GDEX, each with a tickbox beside it: 
they tick the ones they like (see Figure 3). 

� they tick a “copy to clipboard” button. 

 

Figure 1. Word Sketch Entry Form 

 

Each target dictionary has its own TBL application, based on the DTD (for XML-
based systems) or field names used in the dictionary. The system then copies the 
collocations and examples, embedded in an XML structure as required by the user’s 
dictionary-editing system and target dictionary, onto the clipboard. (The XML 
fragment for the example above, with a ‘vanilla’ DTD, is shown in Figure 4.). The 
lexicographer can then paste the structure into the dictionary editing system.  For this 
we use the operating system’s clipboard functions. While this is not, in computer 
science terms, the most elegant technique, we have found it to be the most convenient, 
and widely-applicable method for transferring data between programs on the same 
computer. It has the great advantage that all users know and understand it. 

Thus, TBL models and streamlines the process of getting corpus data out of the corpus 
system and into the dictionary editing system. 
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Figure 2. Word sketch for the English noun ‘test’, data from the UKWaC corpus 
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Figure 3. GDEX examples for each selected collocate.  

 
Figure 4. An XML entry draft, as copied to the clipboard   
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4. Projects 
At time of writing there are two large-scale dictionary projects where TBL is in daily 
use: the Macmillan Collocations Dictionary and the Algemeen Nederlands 
Woordenboek. 

4.1. Macmillan Collocations Dictionary 

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

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

In the first trials, lexicographers selected all the example sentences (typically six per 
collocate) that were to be used in the electronic version of MCD, but this proved too 
slow. We changed to a strategy where only the examples which are to appear in the 
book are selected by lexicographers. For all others, GDEX will be trusted to deliver 
good examples. (The manually-selected items will be edited as necessary by 
lexicographers, whereas the others will be full and unedited corpus sentences.) These 
sentences will be selected in a batch process after the main phase of the lexicography 
is complete, as this will reduce the volume of data to be handled by the clipboard and 
the dictionary editing system, and will allow us to use a new version of GDEX. We 
anticipate using the experience gathered during the project to fine-tune GDEX 
according to Macmillan’s preferences and observations, and this can only take place at 
or near the end of the project. 

MEDAL 2007 already contains 1000 ‘collocation boxes’ for word senses of common 
words, with collocations classified according to grammatical relations, and further 
collocations in bold in regular entries. It was desirable to carry them across into MCD, 
in a way which integrated with MCD lexicography. To this end we: 

� analysed MEDAL to find all collocations, either in collocation boxes or shown 
in bold within regular entries 

� identified the grammatical relation they stood in to the headword 

� checked to see if they were already in the word sketch: 
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o if they were (as they usually were), colour them red (in the word sketch) 
and pre-tick the tickbox, as they will almost always be wanted in MCD 

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

The dictionary editing software used for MCD accepts XML pasted from the 
clipboard. This means that, once the lexicographer has: 

� called up the customised word sketch for the headword, 

� selected the grammatical relation, 

� selected collocates, 

� selected examples for the paper dictionary, 

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

 

4.2. Algemeen Nederlands Woordenboek (ANW) 

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

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

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

5. Conclusion 
We have shown how TBL works in the general case, and how it has been used in two 
large projects. We believe TBL has great potential for both streamlining corpus 
lexicography and making it more accountable to the corpus.  
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and Lingvo Сontent dictionary writing system  
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Abstract 

The art and craft of lexicography – one of the oldest sciences in the world – has been developing and 
improving for many years. But the computer technologies started to serve lexicography only about 50 
years ago. Data creation, manipulation, storage and usage started being carried out on computers. In 
this situation dictionaries were strongly involved in the process – they started being created and 
modified on computers with the result of the lexicographer’s work being read by the users on 
computers as well as on handheld devices and mobile phones. In this paper we give an overview of 
electronic lexicography in Russia and describe the technologies of the ABBYY company, which 
developed the Lingvo electronic dictionary 20 years ago and then started creating a dictionary writing 
system, an online portal and dictionaries for mobile phones. Through all these years the company has 
not only been developing software products, but also conducting research in linguistics, semantics, 
syntax and lexicography, practicing at the same time dictionary creation – more than 40 dictionaries 
were created by ABBYY’s lexicographers in collaboration with external compilers. We describe the 
main features of the ABBYY Lingvo electronic dictionary and the ABBYY Lingvo Content dictionary 
writing system and show prospects for their future development in mutual interchange between 
dictionary developing, software making, linguistic research and study of the dictionary users’ needs.  

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

1. ABBYY Lingvo electronic dictionary  
More then 20 years ago, the Lingvo electronic dictionary was created in Russia. 
Making electronic dictionaries and releasing them as software products was quite a 
new phenomenon in the era when electronic lexicography itself was just starting its 
development. One of the important ideas since Lingvo dictionary moved from DOS to 
Windows platform (this happened in 1993) was that electronic dictionary users can 
create their own dictionaries in Lingvo format using a special markup language. For 
that purpose, software developers included a special compiling program in the 
electronic dictionary. The program could transform user’s dictionaries into electronic 
dictionaries in Lingvo format.  
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1.1. A dictionary compiling tool for the Lingvo community 

The dictionary compiling program and the markup language were not yet a dictionary 
writing system, but a reliable, useful and fully fledged instrument for creating 
electronic dictionaries. It is worth mentioning that this feature (a possibility of creating 
your own dictionary, viewing it through the Lingvo electronic dictionary software and 
sharing it with other users) made the Lingvo dictionary very popular and formed a big 
community of dictionary makers who became Lingvo fans. This community of people 
who create dictionaries and are generally interested in lexicography, linguistics and 
translation, is growing bigger and connects different people interested in these areas. 

Lingvo dictionary software, which had such features as integration with Windows 
programs (a possibility to translate words from Windows applications immediately 
using hot keys), the possibility of switching between different dictionaries included in 
one Lingvo pack, seeing the translation of a word in universal and special dictionaries 
and using cross-references, became an essential tool for dictionary makers and users. 
All these features were included in the Lingvo dictionary by 1993. 

A professional DWS, which should consist of a text-editing interface, a database and a 
set of administrative tools (Atkins and Rundell 2008) was later developed by ABBYY. 

1.2. Sophisticated search facility 

As Grefenstette (1998) states, “It is clear the one of the things that a computer can do 
well is treat a large amount of data” and this is true for electronic dictionaries as well. 
In 1997, the 5th version of the Lingvo electronic dictionary was released and it 
included 400,000 dictionary entries. New means of working with such a large amount 
of data were needed. That year, a new edition of Lingvo included a morphological 
engine and had new search capabilities. Since then dictionary users have been able to 
translate a word with Lingvo even if it is not in the initial form. The full-text search 
function that was added to the application enables the users to find real usage 
examples, collocations, or typical word combinations shown in context. 

In the modern version of Lingvo searches are carried out in the following entry 
sections: headwords, translation equivalents, examples, and comments. At the same 
time, the “wildcard” search option and the ability to search in multiple languages at a 
time enables lexicographers to find paronyms and related words, or trace the evolution 
of the meanings of borrowed words, for example the word “Handy” in German, which 
originally meant “convenient to handle or use; useful3” in English. 

2. Accessing dictionary content via Lingvo Platform  
Since that time the electronic dictionary has been developed, new functions were 
added to the software, but at the same time, the application of electronic dictionaries 
broadened. Lingvo became not only a desktop application, but also a mobile and 

                                                 
3 Oxford Dictionary of English, Revised Edition. © Oxford University Press 2005. 
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online one. This led to the integration of several new components into the platform. 
These products are connected to the company’s data centre and provide quick and easy 
access to the dictionary and reference content which is stored on it. This client-server 
model is the ideal tool to offer more content for the end user upon his real requests for 
it, and thus ABBYY Lingvo has become a platform for collaboration with different 
publishers and authors who are interested in providing their content to end users of 
electronic dictionaries by different means: PC, Internet or mobile. 

Throughout the 20 years of lexicographic software development, a lot of attention has 
been paid to the product’s user friendliness and graphical interface as well as coverage 
of as many usage scenarios as possible: checking translations, finding appropriate 
translation equivalents, looking up the meaning of a word in a particular subject 
domain, checking spelling, learning new words, and even enjoying oneself while 
browsing the dictionaries. 

3. Writing dictionaries with ABBYY Lingvo Content  
The electronic dictionary software development was combined in ABBYY with 
constant research in linguistics, syntax, semantics, lexicography and active practical 
work on dictionary making – more than 40 dictionaries were created by ABBYY’s 
lexicographers in collaboration with external compilers. The markup language and 
compilation tool developed in the beginning of the 1990s were not enough to support 
big lexicographic projects. So the company started developing a dictionary writing 
system to satisfy the needs of in-house lexicographers and all the individual authors 
who created dictionaries in Lingvo format.  

ABBYY created its own dictionary writing system, the ABBYY Lingvo Content, 
which became for its users a tool for creating dictionaries from scratch, updating or 
supplementing existing dictionaries, exporting data to various formats for subsequent 
publication on paper or in an electronic format (including the formats used by the PC 
and mobile versions of ABBYY Lingvo and online and intranet dictionaries). 

The dictionary writing system is based on a client-server architecture and supports 
multi-user online and offline work. Data is stored in an XML-based format on a 
database server. Unicode characters are supported (e.g. phonetic transcription symbols 
and Pinyin are displayed correctly).  

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

The ABBYY Lingvo Content dictionary writing system is a system developed by 
lexicographers for lexicographers. With the years of usage, the system changed, and 
new functions were added, but the main principle remained the same – the 
lexicographer does not necessarily need any special computer skills to work with the 
system and can be as unassisted in using it as is possible. 
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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 validating their structure; 

- entry version history and comparison with visual mark-up of changes; 

- user-friendly entry filtration system (no special query language – only checking 
boxes); 

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

- tool for dictionary comparison and merging embedded in the interface; 

- workflow and dictionary project management tools.  

3.2. Using the filtration tool 

Lexicographers can get any subset of entries from the dictionary using a sophisticated 
filtration tool that does not require any knowledge of special query language. Entries 
with any specific parameters or words in any entry field can be found easily by 
checking boxes in the filtration dialogue. The filtration tool suggests multiple 
parameters for filtration – find entries with specified label, specified word in any field, 
any number of senses and many other different possibilities.  

The filtering results can be assigned to any user, saved as a separate dictionary or a 
batch within the main dictionary. They can also be compared and merged with other 
dictionaries or batches.  

3.3. Merging and comparing dictionaries, working with dictionary groups 

Several dictionaries can easily be compared using an intuitive interface tool. 
Comparison results can be saved as a separate batch or added to any dictionary. For 
each entry its source (dictionary name) will be indicated. It is also possible to merge 
different dictionaries and batches that can be viewed and 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 lexicographer can compare any two entry 
versions at any time and see what was added, deleted or changed in the entry. If the 
lexicographer does not like the changes, it is possible to reject them and go back to a 
previous version of the entry. 

In a multi-user lexicographic project, it is possible to get information at any time about 
who did what (added entry, deleted entry, updated entry, changed headword etc.) and 
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when. Statistics for any period of time are available. Full statistics about the number of 
entries, translations, examples and other elements in the dictionary are also available. 

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

3.5. Publishing dictionaries 

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

4. Some future prospects 
In the new information era, dictionary projects are growing bigger, involving a great 
amount of language material and providing dictionary users with different kinds of 
information. Therefore, the future of big dictionary projects is in collaborative work 
where professional lexicographers and dictionary users work together in close 
collaboration, both having the tools to work on dictionary projects. The dictionary 
creation tools must be client-server and available online for different people inside the 
dictionary making community.  

We strongly believe that with the development of dictionary writing and dictionary 
usage new tasks and challenges will appear. This will move the dictionary writing and 
dictionary viewing tools further.  
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Abstract 

Our project focuses on a web-based dictionary management system for bilingual dictionaries. The 
system is designed for different users (lexicographers, language learners, translators, etc.) who desire 
to compile their own bilingual (primarily Estonian–other) dictionary via the web. The system enables 
users to design their own dictionary as they need it, choosing the languages, modifying the entry 
layout and structure, and using a ready-made description of the source language. The main 
components of the management system are: (1) EELex system of dictionary administration, (2) an 
Estonian–X dictionary database, and (3) the management system interface. 

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

1. Introduction 
The open world of today experiences a growing need for translation dictionaries. Our 
dictionary management system for bilingual dictionaries is meant to facilitate 
lexicographer’s work and, at the same time, enhance its quality. We believe that 
dictionary-makers should be relieved from technical problems, so that they could 
focus on the most important task of entry compilation. Our aim is a web-based 
universal dictionary writing system for compilation, editing and publication of a 
bilingual dictionary, with an interface enabling users to format the dictionary as they 
like it, choosing the source and target languages, and modifying the entry layout and 
structure. An additional asset is an Estonian-X dictionary database and morphological 
synthesis of Estonian wordforms. 

2.  system of dictionary administration 

The  (= EELex) system of dictionary administration is a web-based 
lexicographer’s workbench integrating various language technological tools: linguistic 
software and language resources (see Langemets et al. 2006). The main features of 
EELex are: Unicode support, XML databases and schemas, XSL transformations for 
generating different views (XML view, Edit view, Layout view), click-to-edit, 
structural queries and sorting of query results, export to the MS Word layout format, 
team work option (with different levels of user rights), various tools for entry and 
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dictionary editing, e.g. menu compiler, XML file generator, etc. (cf. Joffe et al. 2008, 
Mangeot 2006). 

The EELex system of dictionary administration has been created at the Institute of the 
Estonian Language under the project called “Lexicographer’s workbench”. At present, 
the system involves about twenty dictionaries, of which five have been completed 
(published or finished), eleven are being edited, and two existing dictionaries (in 
another format) are being prepared for transferring to an EELex format.  

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

 

 

Figure 1. Editing window 

3. Estonian–X dictionary database 
The main EELex application is the Estonian–X dictionary database (= EXDD), which 
is compiled by means of EELex to provide a core for the new bilingual dictionaries to 
be produced by the system. The EXDD contains only source language (Estonian) data: 
entry word, grammatical information, explanations, labels, usage examples, compound 
words, etc. The data of the target language (X) – translation equivalents with the rest 
of the necessary information – will be supplied by the user compiling the new 
dictionary. 
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The EXDD source material comes from a voluminous (c. 80,000 entries) Estonian-
Russian dictionary (Liiv et al. 1997-2009), plus some material from other dictionaries. 
The presentation of the material has been tailored for the EXDD, while an essential 
part of the entries (c. 40,000) have been subjected to a detailed editing process, using a 
standard presentation for sense division and homonyms, as well as for compound 
words (headword or example), cross-referencing, labelling (usage information, 
domains), etc. According to the type of dictionary required, three standards of 
morphological description have been developed to facilitate the presentation of 
Estonian morphology for non-native users who might otherwise be taken aback by the 
great number of inflected forms and extensive variation of morphological units. 

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

 

(1) kuld <k'uld kulla k'ulda k'ulda, k'ulda[de k'ulda[sid_&_k'uld/i 22 S>  
1 (teatud väärismetall 'a yellow precious metal') |TE| ♦ puhas kuld |TE|; ehtekuld |TE|; 
kullast ehted |TE|; kulda pesema |TE|; lõpetasin keskkooli kullaga kõnek |TE| 
2 (värvuselt ja läikelt kulla sarnane 'colour resembling gold') |TE| ♦ päikesekuld |TE|; 
sügiskuld |TE|; kased puistavad juba kulda |TE| 
3 (midagi väärtuslikku ja head 'sth highly respected') |TE| ♦ tema nõuanded on kulda väärt 
|TE|; nendel sõnadel on kulla kaal v hind |TE| 

(2) ■Ls: kuld+ (kullast, kullatud 'made of gold') ♦ kuldbrokaat tekst |TE|; kuldmedal |TE|; 
kuldmünt |TE|; kuldsõrmus |TE|; kuldvillak müt |TE|  
■Ls: kuld+ (kulla värvi 'lustrous yellow') ♦ kuldblond |TE|; kuldjuukseline |TE|; 
kuldkollane |TE|; kuldpõrnikas zool (Cetonia aurata) |TE| 
■Ls: kulla+ ♦ kullaauk kõnek, piltl |TE|; kullafond (1) maj |TE|, (2) piltl |TE|; kullakang 
|TE|; kullaketraja |TE|; kullaliiv  |TE|; kullaläige |TE|; kullamäed piltl |TE|; kullaotsija |TE|; 
kullapalavik piltl |TE|; kullaproov |TE|; kullasoon |TE|; kullastandard maj |TE|; kullatera 
|TE| 

Figure 2. The dictionary entry kuld (‘gold’) 

 

Section (1) includes the main part of the entry: the headword with a full morphological 
description (all basic inflectional forms, the inflectional type number, part of speech). 
The numbers differentiate between senses (and explanations), while each sense is 
followed by usage examples. Section (2) contains a separate block of compounds 
associated with the headword, classified according to the grammatical form and 
meaning of the first component. Throughout the entry, |TE| signals a translation 
equivalent to be supplied by the user. In addition, the entry provides structured space 
for information pertaining to the translation equivalent: grammatical information, 
labels, explanations, etc. 

Although the Estonian–X dictionary database (EXDD) is still being improved and 
updated, the system is used in-house at present for compiling three bilingual 
dictionaries (Estonian–Ukrainian, Estonian–Udmurt, Estonian-Finnish). 
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4. Dictionary management system for bilingual dictionaries 
The dictionary management system for bilingual dictionaries uses the same software 
as the EELex dictionary administration system. The management system is based on a 
standard XML schema following the structure of a typical bilingual dictionary, and on 
a standard dictionary layout. 

The user interface enables users to create their own dictionary and to adjust the system 
to their own needs. For every dictionary application appropriate parameters can be 
selected in the following four domains: 

(a) selection of source and target languages accompanied by automatic keyboard 
switching and a spelling checker option available during the editing process; 

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

(c) the morphological interface enables automatic generation of a morphological 
description of the Estonian headword: inflected forms, indexes of part of 
speech and inflectional paradigm; the rule-based morphological system will 
generate a morphological description for unknown words as well (Viks 2000); 

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

Figure 3 presents an example of the window for creating a user’s dictionary. 

 

Figure 3. Dictionary creating window 

 

A public version of the Dictionary management system for bilingual dictionaries will 
be released as freeware (http://exsa.eki.ee). 
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5. Conclusion 
The dictionary management system for bilingual dictionaries enables the user, through 
the user interface, to design their own dictionary in a web environment, choosing the 
languages, modifying the entry layout and structure, and using, upon request, a ready-
made description of the source language. This will economize on compilation time and 
improve the output quality as the resulting dictionaries represent universal re-usable 
language resources in a standard format. 
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Lexicography in the grid environment 
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Abstract  

The research reported in this paper is part of the activities carried out within the CLARIN – Common 
Language Resources and Technology Infrastructure – project. CLARIN is a large-scale pan-European 
project to coordinate and make language resources and technology available and readily useable. 
CLARIN is devoted to the creation of a persistent and stable infrastructure serving the needs of the 
European Humanities and Social Sciences (HSS) research community. HSS researchers will be able to 
efficiently access distributed language resources and apply analysis and exploitation tools relevant for 
their research questions. In this paper we present a real case of language technology usage, addressed 
as a CLARIN scenario: the building of a support workflow for lexicographers who are creating a 
dictionary of Spanish as a second language by automatically clustering the corpus concordances with 
which they work. 

Keywords: computational lexicography, corpus concordance clustering, grid, Hamming distance, 
Jaccard index, lexical similarity, orchestration, stemming, text clustering, text similarity, web services. 

1. Introduction 
Distributed or grid computing allows a great number of new technical possibilities for 
linguistic research, be it access to remote data or to massive computation processes, 
which were unavailable until recently. In a grid environment, researchers have access 
to Web Services, which enable them to access functionalities on a remote system. In 
this new scenario, researchers define their experiments as a workflow or sequence of 
operations where each operation invokes a Web Service.  

Such architecture poses important challenges that need to be addressed: 
interoperability, integration between different tools and resources, workflow edition 
and orchestration.  

2. Use case 
In order to test and validate our research, we defined and implemented a real use case: 
providing technical support to lexicographers who are creating a dictionary of Spanish 
as a second language, viz. the Diccionario de Aprendizaje del Español como Lengua 
Extranjera (DAELE). The work is developed with the support of a Lexical Markup 
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Framework – ISO 24613 – (Bel et al. 2006) compliant lexicographical platform, 
Coldic.2  

Words in the core vocabulary of a language are very frequent and highly polysemous. 
Table 1 gives the number of occurrences in the Corpus de Referencia del Español 
Actual (CREA) and the number of senses listed in the Diccionario de la Real 
Academia de la Lengua (DRAE) for four core nouns.  

 
Form Occurrences Senses 

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 senses provided by the DRAE 
 

Lexical entries need to provide learners of Spanish with information about usage and 
most frequent co-occurrence patterns. Lexicographers use lists of concordances 
extracted from corpora to find these patterns indicating particular meanings (Firth 
1975). Often they have to struggle with a large number of occurrences for a particular 
word. Analyzing these large and unstructured lists becomes a highly time-consuming 
task. The goal, therefore, is to provide lexicographers with clustering processes that 
automatically structure concordances in a useful manner. 

3. System architecture 
The system uses lexical similarity as the measure to cluster corpus occurrences 
together. We calculate lexical similarity on the basis of the number of content words – 
non-stop words – that two occurrences have in common. The different metrics used to 
measure similarity are explained under point 3.  

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

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

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

                                                 
2 Coldic: http://sourceforge.net/projects/coldic/ 
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3. Metrics: The core of the system takes each possible pairing of occurrences A 
and B from the whole set of concordances and calculates a vector VAB, each 
position of this vector being a given established metric from the following list 
(Rodríguez Hontoria 2003):  

a. Hamming index: Ordinal edit distance. It measures the number of lexical 
elements that appear in the same position in both A and B. 

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

c. Coverage index: Total representativity of a given occurrence A or B over 
the total bag-of-words set A∩ B. 

d. Equal element at a given position: It describes whether occurrences A 
and B share a lexical item at one relative position from their center. 

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

5. Vector generation: Variants of the metrics are calculated using stemmed units 
or whole words, and providing different parameters for metrics. The system 
does not use any chunks larger than monograms for its calculations. For a given 
concordance in a corpus output set of size N, N-1 vectors of this form are 
calculated. All the metrics that have been chosen are symmetrical, so VAB = 
VBA, and concordances are not compared with themselves, which means that for 
any N, N/2 – N vectors are calculated. 

6. 1-to-1 comparison: An unsupervised K-means algorithm (Witten and Heibe 
2005) clusters each of the vectors for VAB with a fixed A value (noted as the 
VAX set), from VA1 to VAN, to determine whether they describe vectors deemed 
similar or different. The result of this process is that each VAX set is divided in 
two groups: a group for the concordances that are considered similar to A by 
the system and a second group for those who are not. 

7. Final clustering: The previous step is not enough to present a coherent list of 
clustered concordances, since there can be incoherent classifications (i.e. the 
system can say that F is similar to G and H, but H can be found to be different 
from G). This final step presents the original concordances in a series of 
clusters without repetitions or overlaps. 
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Figure 1 describes the system architecture, beginning at the first request to analyze the 
occurrences of a given word, to the tagging of stop words, the generation of vectors 
using stemming and different metrics (steps 3, 4 and 5) and the successive steps of 1-
to-1 comparison and final clustering. 

 
Figure 1. System architecture 

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

 
 entre  la  ex  primera   dama  filipina  y 
 en  La  ex  primera   dama  y  senadora 
 Claude  Pompidou  ex   primera   dama  de  Francia 
 senadora  y  ex  primera   dama  arrasaría  Tiene 
 entre  ellos  la  primera   dama  estadounidense  Laura 
 portavoz  Aunque  la  primera   dama  estadounidense  no 
 rival  de  la  primera   dama  Hillary   Clinton 
 enfrenta  a  la  primera   dama  Hillary   Clinton 
 negocios  de  la  primera   dama  peruana  La 
 negocios  de  la  primera   dama  peruana  BUSCADOR 
 Hillary   Clinton  una  primera   dama  tradicional  con 
 Hillary   Clinton  La  primera   dama  asegura  que 
 candidatura  de  la  primera   dama  En  total 
 candidatura  de  la  primera   dama  Es  el 
 Gobierno  incluida  la  primera   dama  tenían  millonarios 
 también  quiero  ser  primera   dama  se  manifestaron 
 y actividades como primera  dama La prensa 
 l  Senado  La  primera   dama  no  se 

 
Table 2. Cluster output sample 
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4. Results  
Table 2 shows a sample of the clustering output for the word ‘dama’ (En. ‘lady’). It 
shows a single cluster that shares the collocation ‘primera dama’ (En. ‘first lady), 
although it could be divided in a more precise manner by grouping together the sub-
clusters that share the elements in bold. 

Table 3 shows the gold-standard evaluation for a set of words (En. ‘melanoma’, 
‘uprising’, ’scrap iron’, ’hook’, ’hen’, ’drum’ and ‘lady’). ‘Unclustered’ indicates the 
number of occurrences that are not included in any cluster, ‘groups’ indicates the 
number of clusters of at least size 2 that the system generates. 

 

  Precision Recall Occurrences Unclustered Groups 

Melanoma 1,000 0,411 38 38 0 

Alzamiento 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 

Dama 0,765 0,384 208 90 23 
 

Table 3. System output evaluation 

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

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

5. Further work 
The ongoing work includes: 

1. Streamlining the system to process verbs and adjectives. Prepositions and other 
stop words are ignored in all of the clustering metrics for nominals, since the 
system measures lexical similarity. Prepositional government, however, is an 
important aspect for verbal and adjectival classification that should be taken 
into account;  

2. Acquiring more user feedback to determine whether the current cluster 
granularity is appropriate or has to be tuned to be finer or coarser; 
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3. Generating new stemmers for other languages (see 3.4). A similar degree of 
quality of the results is expected for any other Romance language; 

4. Experimenting with a linear combination of the similarity metrics in order to 
provide a scalar – that is, a single number – for the lexical similarity between 
two occurrences. A scalar measure would spare the system from the need for 
clustering and would improve the overall efficiency, since each pairing of two 
concordances would have a number indicating their overall similarity, instead 
of having to resort to a machine learning process to determine how similar they 
are. 

6. Conclusions 
Web Services enhance the integration of different processes in long process pipelines, 
but in order to be fully interoperable, Web Services need more specialized typing for 
their service descriptors. The Web Service Description Language (WSDL) standard 
provides data descriptions based on simple types such as “string” or “integer”. This 
type system is clearly not enough, and new typing methods are required. As shown in 
Figure 1, we integrate different tools in a single workflow. This means that input and 
output must be compatible; for instance, we need the KWIC output to be the input of 
the vectorization process. This compatibility requires a higher service-semantics level 
that would provide input or output types like “KWIC concordance” as opposed to 
basic, blank types like “string” or “integer”. 

Organizing workflows of successive Web Services with decision branching or iterative 
steps can be troublesome. In addition, some of the steps require large amounts of 
processing. This is the case of the vectorization process, where for each occurrence 
example the system compares it with the rest of the samples in order to generate the 
corresponding vectors. Slow computational processes with complex workflows need 
to depend on automated tools to allow the systems to run overnight. Running 
workflows on remote, specialized servers means that users have at their disposal 
enough computing resources to run the analyses and experiments they need. 
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The “Online Bibliography  
of Electronic Lexicography” (OBELEX) 

Carolin Müller-Spitzer1, Christine Möhrs1 
Institut für Deutsche Sprache, Mannheim 

Abstract 

In this paper, we present the “Online Bibliography of Electronic Lexicography” (OBELEX). In 
addition to making general conceptual remarks, we evaluate the sources and describe the search 
options of OBELEX. 

Keywords: bibliography, electronic lexicography, online. 

1. Conceptual remarks 
Digital or electronic lexicography has gained in importance in the last few years. This 
can be seen in the growing list of publications focusing on this field. In the OBELEX 
bibliography (http://www.owid.de/obelex/engl), the research contributions in this field 
are consolidated and are searchable by different criteria. The idea for OBELEX 
originated in the context of the dictionary portal OWID, which incorporates several 
dictionaries from the Institute for German Language (www.owid.de). OBELEX has 
been available online free of charge since December 2008 (cf. Figure 1). 

 

 
Figure 1. Online Bibliography of Electronic Lexicography. 

 
OBELEX includes articles, monographs, anthologies and reviews published since 
2000 which relate to electronic lexicography, as well as some relevant older works. 
Our particular focus is on works about online lexicography. Information on 
dictionaries is currently not included in OBELEX. However, we are working on a 
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database which contains information on online dictionaries as a supplement to 
OBELEX. All entries of OBELEX are stored in a database. Thus, all parts of the 
bibliographic entry (such as person, title, publication or year) are searchable. 
Furthermore, all publications are associated with our keyword list; therefore, a 
thematic search is also possible. The subject language is also noted. For example, it is 
possible to search for all metalexicographic works from the field of 
“bilingual/multilingual lexicography” that deal with “English” and “German” (from a 
metalexicographic point of view).  

With this type of content, the OBELEX bibliography supplements in a useful way 
other bibliographic projects such as the printed “Internationale Bibliographie zur 
germanistischen Lexikographie und Wörterbuchforschung” by H.E. Wiegand 
(2006/2007), the “Bibliography of Lexicography” by R.R.K. Hartmann (2007), and the 
“International Bibliography of Lexicography” of Euralex (cf. also DeCesaris and 
Bernal 2006). OBELEX differs from all these bibliographic projects by its strong 
focus on electronic lexicography and its ability to retrieve bibliographic information: 

� The Wiegand bibliography is surely the most extensive, but it does not focus on 
electronic lexicography and it is to be discontinued. Furthermore, searching for 
a specific publication is not easy, since the forthcoming register volume has not 
yet been published (cf. Dziemianko 2008). In addition to this, the main focus is 
on dictionary research within the field of German Studies. In contrast, 
OBELEX includes all international research (but only with respect to digital 
lexicography). 

� The Euralex bibliography is an “International Bibliography of Lexicography” 
made “for lexicographers, by lexicographers”) (cf. the website 
http://euralex.pbworks.com/). It comprises a great amount of bibliographic 
information about articles and books; new references are added by means of a 
Wiki system. There are plans in place for the Euralex bibliography to include 
all publications from the Euralex conference proceedings in the future. (The 
current online version does not include all articles from Euralex conference 
proceedings.) However, other periodicals or journals are not systematically 
included. By contrast, OBELEX systematically lists all relevant publications, 
such as contributions from the International Journal of Lexicography, the 
journal Dictionaries or the Euralex proceedings, but only the contributions 
related to electronic lexicography. Therefore, if a researcher is interested in all 
publications in the Euralex proceedings, the Euralex bibliography is the right 
choice. If s/he wishes to search in the field of electronic lexicography, the use 
of OBELEX is advisable. 

� The Hartmann bibliography is extensive and international. However, for 
anthologies, only the title of the book is listed, not the individual articles. 
Therefore, it is not possible to search for specific articles or reviews in this 
bibliography. 
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2. Evaluation of sources 
As mentioned above, in OBELEX, sources have been evaluated systematically since 
2000. This limit was set for pragmatic reasons. However, there is very relevant 
literature about electronic lexicography from before 2000 which a user of OBELEX 
might miss. Therefore, often cited articles or books from the 1980s or 1990s are also 
included in OBELEX, for instance, the relevant volumes of the Handbooks of 
Linguistics and Communications Science (“Handbücher zur Sprach- und 
Kommunikationswissenschaft”). However, the evaluation of sources before 2000 is 
not comprehensive. 

In addition to the systematically evaluated sources, further relevant literature is 
included in OBELEX. These are mainly monographs from the field of electronic 
lexicography and articles from journals besides the ones named above. Reviews are 
also integrated because they often include interesting metalexicographic elements 
relating to critical evaluation of electronic dictionaries and are quite often not easily 
accessible. As far as possible, abstracts are included in OBELEX, especially for 
articles from conference proceedings. These serve as a first insight into the article and 
may help the user to find appropriate literature. In the future, current issues of the 
sources will be examined systematically in order to continuously enlarge OBELEX. 

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

 
- Dictionaries: Journal of the Dictionary Society of North America 

- Hermes 

- International Journal of Lexicography 

- Lexikos: Annual Journal of the AFRILEX 

- Proceedings of the EURALEX conferences  

- Proceedings of the "International Symposium on Lexicography" 

- Lexicographica (International Annual and series maior) 

- Handbooks of Linguistics and Communications Science (Handbücher 
zur Sprach- und Kommunikationswissenschaft – HSK) vol. 5.1-5.3 

3. Search options 
There are different fields for searching in OBELEX. Firstly, there is the title box. By 
entering a word, a full-text search is carried out on all titles listed in OBELEX. “Title” 
always means the title of the articles or monographs, not of the series, journals, or 
anthologies. 
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3.1. Search by title 

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

 

 
Figure 2. Search Results 

3.2. My bibliography 

For every search result, it is possible to include selected titles in “My bibliography”. 
This personal bibliography is accessible for 365 days from the user’s computer (over 
cookies) and can also be presented in a view customized for 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 incremental search. Thus, by typing in the 
first letters of an author’s name such as “de”, all appropriate 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 be delimited by publication year. For 
instance, it is possible to search for all titles on the subject of electronic lexicography 
published before 2000. For this particular search, the “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 are the options to search by 
keyword and by analysed language (cf. Figure 3). These fields allow a thematic search 
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for publications. The keyword list integrated in OBELEX originated from a 
comparison of different glossaries, registers, indices, or subject catalogues. From a 
pragmatic point of view, it was important to configure the keyword list in a not too 
complex and relatively general way because the tagging is made only by reading the 
abstracts. The whole article is consulted in just a few cases (where there is uncertainty 
about which keyword to assign). The language field does not apply to the language the 
article is written in but to the topics discussed. For example, if an article is published 
in English about Spanish electronic lexicography, only “Spanish” is recorded as a 
language in the database. Therefore, these fields allow searches such as all titles 
concerning the “Italian” language and the topic “online lexicography”. 

 

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

4. Perspectives 
With OBELEX, we hope to provide an extensive service for all researchers working in 
digital lexicography and dictionary research. For the future, the main task in OBELEX 
is to enlarge the bibliography. Therefore, we appreciate any suggestions for 
publications which may be included in OBELEX. As said before, besides this, we 
work on a supplement to OBELEX, i.e. a database of online dictionaries. In this 
database, currently about 800 online dictionaries are labelled by more than 40 
properties, such as “including an online tutorial: yes/no”, “pronunciation as audio files: 
yes/no” etc. We plan to publish this database on the OBELEX site during 2010.  
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From lexical database  
to intelligent vocabulary trainers 

Cornelia Tschichold1 
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Abstract 

Computer-assisted language learning needs better lexical databases in order to produce better software 
for vocabulary learning. This paper attempts to give some guidelines for the construction of a 
dedicated lexical database for vocabulary learning purposes. 

Keywords: vocabulary, CALL, lexical databases, second language learning, polysemy. 

1. Background 

The field of computer-assisted language learning (CALL) has produced vocabulary 
trainers for some time now, and many language learners feel they need to improve 
their vocabulary knowledge, so the incentive is clearly there to produce good software 
that offers learners help with this task. What we find on the market, however, tends to 
be drill-and-kill-style vocabulary trainers, or software to produce the electronic 
equivalent of filing card systems, or – in the best of cases – a reasonably useful 
combination of these. A fundamental problem with all such material is the rather 
simplistic view of vocabulary knowledge promoted by these tools. L2 words are either 
(typically) given a single L1 translation to be memorized, or (less frequently) a 
dictionary-style entry is used, with a whole series of translational equivalents. For 
absolute beginners, the single translational equivalent is probably appropriate, but 
once such a first rudimentary structure of “L2 word = L1 word” is in place in the 
learner’s mental lexicon, more sophisticated lexical input is needed, without however 
going all the way to overwhelm the learner with a complete dictionary entry. In the 
following, a dedicated lexical database is proposed which can form the basis of 
intelligent e-learning material. The field of lexicography, and learner’s lexicography in 
particular, obviously has something to offer to such an enterprise. 

One of the most robust findings on vocabulary acquisition (Nation 2001) is that 
individual vocabulary items need to be repeated several times before a sufficiently rich 
mental representation can be constructed by the learner. The number of repetitions 
needed depends on a multitude of factors, e.g. cognateness and a whole set of word-
inherent qualities. Verbs tend to be harder to learn than nouns, for example. Very poly-
semous words also have a higher learning burden than monosemous words. Learners’ 
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assumptions of polysemy in L2 words will in part depend on their L1, which might 
have similar polysemy for individual words. Divergent polysemy, however, (see 
examples a to c) is likely to lead to a particularly high learning burden. 

L1 German  Schatten > L2 English  shade / shadow 

L1 English  river > L2 French  fleuve / rivière 

L1 French  bureau > L2 English  office / desk 

Many highly frequent words, especially verbs, also have a high learning burden due to 
the sheer number of their possible subsenses. While a single translation for the English 
verb run is appropriate for complete beginners, very soon other translations will be 
needed in context, e.g. for the expression to run a shop. The entry for run even in a 
learner’s dictionary can easily “run” to several pages. Faced with such a depth of 
vocabulary knowledge to be learnt, learners need to be presented with a well-
structured sequence of word forms and usages to allow for efficient uptake. Such a 
principled approach to teaching should probably best start with the prototypical sense 
for each word (not necessarily the most frequent sense), then proceed in order of 
difficulty, before taking in collocations and other phraseological uses of the word. 

Giving learners access to corpus examples has been proposed as a way of presenting 
the target word in many different contexts,2 but this method risks complicating the 
learner’s task too much when the concordance lines contain examples where the target 
word is used in a different sense. When a learner is trying to learn the noun pupil for 
example, concordance lines are likely not only to include the ‘student’ sense, which is 
the one our learner is probably interested in, but also the ‘part of the eye’ sense. This 
effect is not a welcome one for beginning learners, who are still trying to master the 
most frequent words of their foreign language. Frequent words by their very nature are 
also those words where polysemy is particularly prevalent. Adding random corpus 
examples to the learning material will therefore not solve the problem of finding a 
number of suitable context sentences for the target vocabulary. 

2. Lexical databases for learners 
To make more sophisticated vocabulary trainers possible and be prepared for porting 
them to ever more mobile devices suitable for learning any time anywhere, we need 
lexical databases that contain more information than present ones. In addition to data 
found in dictionaries, the database needs to contain information about word frequency 
by subsenses. Modern learner dictionaries have already begun to move in this direction 
by reducing the number of subsenses per headword, and by adding frequency 
information. For the verb run, this reduction can amount to as much as going from 
several dozen to under twenty subsenses. What we do not yet have is frequency 
information per subsense rather than just for the headword.  

                                                 
2 See “Gerry’s Vocabulary Teacher” <www.cpr4esl.com/gerrys_vocab_teacher> for a good 

example of this approach. 
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A lexical database for vocabulary learning should include several suitable example 
sentences illustrating each subsense. This requires linking the lexical database to 
corpus examples where the words have been disambiguated for sense, a task which 
can be speeded up with NLP tools, but which cannot be done reliably entirely 
automatically. Part of the problem can be traced back to the techniques used in corpus 
linguistics (Gardner 2007), which do not lend themselves easily to applications in 
CALL. While the construction of such a database with corpus examples might seem to 
be a dauntingly huge task, we should remember that we are dealing with learner 
language of a few thousand lexemes at most. The main task in the construction of a 
dedicated lexical database for vocabulary learning lies in the selection of what to 
present to the learner and in what order, along with the collection of suitable examples 
for several stages of learning. Because of the need for repetition, a single example or 
definition is not enough; even one example for each subsense is likely to be 
insufficient. Individual word entries have to be rich and varied enough to allow for 
generous amounts of learning material.  

Such a database could be seen to have some parallels with learner’s dictionaries or 
bilingualized dictionaries, but while it should not be confused with a dictionary, much 
of the information needed for the database can be found in dictionaries. Most of the 
syntactic and semantic information needed can be extracted from learner’s 
dictionaries, and possibly some examples as well.  

Deciding on the appropriate subsenses for polysemous words (and their order) will be 
one of the first difficult decisions to make for each word. Subsenses can be found in 
dictionaries, both monolingual and bilingual, and in more specialized databases such 
as valency dictionaries (e.g. Herbst et al. 2004), WordNet (Miller et al. 1990) and in 
West’s (1953) General Service List.3 The problem is the divergence among these 
sources. To borrow an example from Atkins & Rundell (2008: 154), who use the verb 
argue to illustrate the identification of subsenses from corpus evidence and come up 
with four “lexical units” – illustrated with corpus examples and linguistic features –, 
for a teaching-oriented lexical database, a choice would have to be made about which 
of the subsenses of argue to include, and in which order. West lists two of the 
subsenses as reasonably frequent, so a first version could assume two subsenses for 
argue. The next step is to establish the order of the subsenses, especially which of 
them will be taught first and thus provide a kind of prototypical meaning to the 
language learner. The decision on the first meaning to teach should consider 
frequency, prototypicality and possibly also the wider context of the word family 
(Bauer and Nation 1993). All subsenses and their syntactic contexts will then need to 
be illustrated with a series of examples, graded by difficulty. In the example shown in 
Table 1, difficulty of context is expressed using the frequency bands of the words 
around the target word, i.e. a “4K” context means that the words in the sentence come 
from the 4000 most frequent words in English. 

                                                 
3 West’s list is now very dated, but it does have the considerable advantage of not just listing 

subsenses, but also giving frequencies for each of them, along with an example. 
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3. An example 
The database entry for the words to be learned will have the type of information 
typically found in dictionaries, i.e. pronunciation, inflected forms, syntactic infor-
mation, and meanings, along with translational equivalents if required. In addition, the 
database will contain many examples of usage, coded for the form and meaning of the 
target word and for the difficulty of the context. The database entry for the noun 
model, for example, might contain the information shown in Table 1 linked to an 
ordered sequence of example sentences.  

 

No Context Subsense Sg/Pl Example 

1 1K A 
[small version] 

sg From the distance the church looked smaller than I 
had expected, like a model of the real building. 

2 2K A pl The children make the models, including sheep, dogs 
and horses, for gift shops to sell. 

3 1K B 
[type] 

sg The newer model with twice as much memory costs 
£385. 

4 4K B pl A study reveals that car producers made little gains in 
fuel economy ratings for their new car models. 

5 4K C 
[role model] 

pl The monastery and the military provided models for 
the early schools. 

 : :  :   : 
 : :  :       : 
9 3K D 

[fashion model] 
sg Win one of our special beauty make-over sessions 

and you will feel like a top model. 
 : :  :   : 
 : :  :   : 
14 4K E 

[description] 
pl This chapter begins by examining several analytical 

models and looks at their usefulness as tools for 
analysis. 

 : :  :   : 
 : :  :   : 
… … … … … 

 

Table 1.  Database entry for model 
 

Information about the frequency of the different forms of a lemma (singular and plural 
forms in the case of model) should also be included and taken into account when 
selecting material to include. Should the plural form of a noun occur considerably 
more frequently than the singular form, then the database ought to reflect this fact, 
especially if the different inflectional forms correlate strongly with a particular 
subsense (Stubbs 2001). 

Drawing on such a database, a CALL system could present learners with many 
different example sentences as they work their way through the necessary number of 
repetitions for each of their target words. This would enable learners to systematically 
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enlarge their vocabulary in a much more efficient way. A dedicated vocabulary CALL 
programme could start the learning process with the help of a translational equivalent 
at the first encounter. Once this first link has been established, knowledge about the 
new word needs to be consolidated through repeated encounters of the target word in 
different inflectional forms and syntactic contexts, gradually adding further subsenses, 
in order to progressively arrive at a rich mental representation of the target word.  

4. Conclusion 
Intelligent vocabulary CALL needs to integrate the advantages that incidental 
vocabulary acquisition via extensive reading provides into the material for intentional 
vocabulary study. A dedicated database as sketched here could provide the raw 
material for CALL exercises that combine the best of intentional and incidental 
vocabulary e-learning. 

References 
ATKINS, S. and RUNDELL, M. (2008). The Oxford Guide to Practical Lexicography. Oxford: 

Oxford University Press. 

BAUER, L. and NATION, I.S.P. (1993). Word families. International Journal of Lexicography, 
6: 253-279. 

GARDNER, D. (2007). Validating the Construct of Word in Applied Corpus-based Vocabulary 
Research: A Critical Survey. Applied Linguistics, 27/2: 241-265. 

HERBST, T., HEATH, D., ROE I.F. and GÖTZ, D. (2004). A Valency Dictionary of English. 
Berlin: Mouton de Gruyter. 

MILLER, G., BECKWITH, R., FELLBAUM , C., GROSS, D. and MILLER, K. (1990). Introduction to 
WordNet: an on-line lexical database. International Journal of Lexicography, 3/4: 235-
244. 

NATION, I.S.P. (2001). Learning Vocabulary in Another Language. Cambridge: Cambridge 
University Press. 

STUBBS, M. (2001). Words and Phrases. Oxford: Blackwell. 

WEST, M. (1953). A General Service List of English Words. London: Longman.  

 



 

 



 

Cahiers du Cental, n° 7 (2010), 451-455 

Multiple access routes 
The dictionary of Bavarian dialects in Austria /  

Wörterbuch der bairischen Mundarten in Österreich 
(WBÖ) 

Eveline Wandl-Vogt1 
Institut für Österreichische Dialekt- und Namenlexika,  

Österreichische Akademie der Wissenschaften 

Abstract 

In this article the Academic Austrian dialect dictionary, the Wörterbuch der bairischen Mundarten in 
Österreich (WBÖ / Dictionary of Bavarian dialects in Austria) is introduced. In 1993, the project 
Datenbank der bairischen Mundarten (DBÖ / Database of Bavarian dialects in Austria) started, with a 
view to the digitisation of the dictionary and additional background information. In 1998 a 
rationalisation concept was issued planning to complete the dictionary in 2020 as a (virtual) unit 
consisting of the printed dictionary and the complementary database. The Database of Bavarian 
dialects in Austria electronically mapped (dbo@ema) combines an online dictionary and a source 
material database. It demonstrates how visual, geo-referenced access structures and so called 
‘topographic navigation’ can increase usability and lead to improved interdisciplinary insight. 

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

1. Dictionary and database: the conception of a virtual unit 
Dialect dictionaries are long term projects, usually not very open to modernisation and 
changes due to the fact that every change of aims or methods in long term projects 
usually yields to the investment of a lot of money. 

The Dictionary of Bavarian Dialects in Austria (WBÖ) was first published in 1963 by 
today’s Institute of Lexicography of Austrian Dialects and Names (Institut für 
Österreichische Dialekt- und Namenlexika). The working group established a database 
in 1993 to store the dictionaries base material.2 At the moment, nearly two thirds of 
the base material, about 5 million mostly hand-written paper slips, are fully digitized 
(A sample of paper slips can be seen at http://www.wboe.at/en/hauptkatalog.aspx). In 
2010 sample entries will be accessible in a web-based, interactive and geo-referenced 
format for the first time (cf. dbo@ema: http://wboe.oeaw.ac.at). 

                                                 
1 Institut für Österreichische Dialekt- und Namenlexika (Institute of Lexicography of Austrian 

Dialects and Names), eveline.wandl-vogt@oeaw.ac.at 
2 For further information about e-lexicography at the DINAMLEX cf. Wandl-Vogt (2008b). 
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In 1998 a rationalisation concept (Straffungskonzept 1998) was issued to the WBÖ 
with the objective to complete the dictionary in 2020 as a (virtual) unit consisting of 
the printed dictionary on the one hand and the complementary database on the other. 
At the same time, both, the mediostructure and microstructure of the dictionary were 
adjusted and improved (cf. Wandl-Vogt 2004). New types of entries were established 
(so called Datenbankartikel [database entry]):  

(1)  Simple database entry (historical base material):  

 WBÖ 5,27: †Diaun, Gerichtsbote obVintschg. (16.Jh.), s. DBÖ 

(2)  Simple database entry (recent base material): 

WBÖ 5,512: Trikó, M., N., Trikot, elast. Stoff; best. eng anliegendes 
Kleidungsstück ugs., s. DBÖ 

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

Due to the macrostructure of the WBÖ, the etymological-historical headword and the 
highly sophisticated structure of the entry itself3, access to the WBÖ is neither very 
functional nor user-friendly. Examples 3-5 illustrate some of the difficulties we 
encountered. 

(3) The standard German equivalent Apfelbaum (‘apple tree’) corresponds 
with the WBÖ-headwords (Apfel)pāum and (Epfel)pāum which 
themselves are subentries4 of the WBÖ-main-entry Pāum (standard 
German  (‘Baum’, ‘tree’; WBÖ 2,621).  

(4) The etymological-historical WBÖ-headword teütsch ‘German’ 
corresponds with the standard German equivalent deutsch (WBÖ 5,23). 

(5) The etymological-historical WBÖ-headwords Tscharda, Tscharde, 
Tschardere (‘old house’; Hungarian; WBÖ 5,731), Tscherper, Tschirper 
(‘imbecile person, old man, frayed edge tool’; Slovene; WBÖ 5,753) or 
tschinkwe (‘inferior’; Italian; WBÖ 5,767) lack any standard German 
equivalent. 

Due to this very specific headword-tradition, digitizing the WBÖ and linking its 
content with other dictionaries and databases requires a lot of effort, technical as well 
as lexicographical. 

3. New access structures: topographic navigation 
Topographic information plays an important role in dialect dictionaries (cf. Kühn 
1982: 704f.). Within the project Database of Bavarian Dialects in Austria 

                                                 
3 Different types of entries and article-structure cf. WBÖ-Beiheft 2: 14-17.  
4 (Epfel)pāum itself is a subentry of (Apfel)pāum. 
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electronically mapped (dbo@ema; 11.2007-11.2009) multiple access routes have been 
developed, aiming to meet user needs.5 In the following, topographic navigation will 
be focused on.6  

The aim of the newly developed system dbo@ema is not just to visualize database 
content but to enable the navigation from the map to the database and to analyse data 
based on a GIS. Figure 1 presents a screenshot of the visualization. It demonstrates the 
zooming into a certain area (Lungau), clicking on a certain locality (Zederhaus) and 
getting information from a linked, geo-referenced bibliography. The chosen base map 
is a satellite map, but might as well be any7 e.g. a historical map. Data in the pop up 
are linkable. The user can navigate straight from the map into the data base content 
and vice versa (cf. Figure 2). 

 

 

 
Figure 1: GIS-Application: Visualization of spatial data with ArcGIS (example: 

screenshot developed within dbo@ema by Vlad Atanasiu, Sebastian Arming & Eveline 
Wandl-Vogt: system under construction). 

 

                                                 
5 Scholz et al. (2008), Wandl-Vogt et al. (2008a); wboe.oeaw.ac.at. 
6 To get more information about projects dealing with the mapping of linguistic corpora cf. Perea 

(2004; Catalan) and Wandl-Vogt (2008b; DBÖ). 
7 Realized as far as dbo@ema is concerned (12.2009): shaded relief, physical world, satellite map, 

road map, none. 
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Figure 2: Website: Database content8 

4. Conclusion and future prospects 
Navigation in dialect dictionaries is often difficult and not very user-friendly. Dialect 
dictionaries deal with geographic information, so the access to them is based on 
something like “geographically based interest”. Geo-referencing of corpus data 
provides the means for visualization (mapping) of data and meets user needs. In 
addition, it allows cross-linking of data from different sources and leads to improved 
insight and knowledge. 
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NLP tools for lexicographic applications  
in Modern Greek 

Christos Tsalidis, Mavina Pantazara,  
Panagiotis Minos, Elena Mantzari 

Neurolingo 

Abstract 

In this paper, we introduce the language tools developed by Neurolingo LP in order to support 
lexicographic NLP applications and related computer-assisted activities. First, we present three 
infrastructure tools used for encoding morphological, semantic, and syntactic information. Second, we 
present some application tools such as the proofing tools for Modern Greek, i.e. spelling checker, 
hyphenator, and thesaurus. Finally, we sketch some avenues for future research. 

Keywords: NLP tools, lexicographic applications, Modern Greek. 

1. Introduction 
In this paper, we present the R&D activities carried out by Neurolingo LP regarding 
the development of language tools and language resources for Modern Greek – 
henceforth M. Greek. Language tools can be grouped into: a) infrastructure tools: 
software systems for the development of language resources, i.e. lexicographical 
databases, corpus management systems, rule-writing or machine-learning 
workbenches, etc., and b) application tools: software components or systems built 
upon the language resources and utilized by end-users to access information, i.e. 
lexicon browsers and search engines, or to perform automatic text or speech 
processing, i.e. text-to-speech converters, spelling/grammar/style checkers, 
summarizers, machine translation systems, etc. In section 1, we describe three 
infrastructure tools for the encoding of different types of lexical information – 
morphological, semantic, and syntactic. In section 2, we present some application tools 
such as the proofing tools for M. Greek, i.e. spelling checker, hyphenator, and 
thesaurus. Finally, we sketch some future directions. 
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2. Lexical information encoding tools 

2.1. Morphological information 

The LEXEDIT is a software program for the compilation of computational 
morphological lexica. The system supports the encoding of morphosyntactic attributes 
– POS, gender, number, case, voice, tense, mood, person, etc. –, stylistic attributes – 
formal, informal, oral, slang, etc. –, domain attributes – biology, medicine, law, music, 
computer, etc. –, morphemic compounding – stem, prefix, infix, suffix –, 
syllabification, inflection and stressing rules for each lexeme. 

 

 

Figure 1. Screenshot of the LexEdit 
 

The LEXEDIT is based on standards such as XML and Unicode and supports 
practically any language. For the description of the morphological particularities of the 
M. Greek language, viz. high inflection, stressing rules, morphological, phonological 
or graphical variants, 306 inflection rules were constructed – 135 for nouns, 96 for 
verbs, 50 for adjectives, 17 for participles – using sets of 191 suffix rules combined 
with 19 stressing rules. The LEXEDIT was used for the creation of the following 
lexical resources:  

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

b) an electronic dictionary of geographic names and toponyms of Greece with ~10,000 
lemmas; 

c) an electronic dictionary of biomedical terms with ~10,000 lemmas.  

A series of application tools such as a M. Greek speller, a hyphenator and a 
lemmatizer were built upon the aforementioned lexical resources. 
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2.2. Semantic information 

The LEXICOGRAPHOS is a language independent software for editing and authoring 
monolingual and bilingual dictionaries and for publishing dictionaries to hardcopy, 
electronic or online media. It can process XML files through a user-friendly interface, 
which further allows integrity cross-referencing checking between different entries of 
the dictionary, automatic up-dating of sense numbers, full or partial entry previewing, 
grouping of lemmas using filtering, searching on the headwords list and/or other fields 
of an entry, display of hyperlinked related lemmas, selection of the information to be 
viewed and/or exported, spell-checking of the data. 

Moreover, the system is designed to support the production of a printed PDF version 
of the dictionary keeping the formatting annotations through XSLT (Extensible 
Stylesheet Language Transformations). So far, it has been used for the editing of two 
hardcopy dictionaries: the “Synonyms and antonyms Thesaurus of Modern Greek” 
(Patakis Publications, Athens 2005) and the “Dictionary of Modern Greek as a foreign 
language” (University of Athens 2007).1 

More specifically, the Thesaurus of M. Greek contains ~22,000 entries. Each entry is 
represented by the headword lemma2, which is further accompanied by stylistic and 
domain information, e.g. the verb αγκαζάρω is informal, the noun αιµοσφαιρίνη is a 
term of Biology. Each meaning of a lemma is described through a “synset”, i.e. a set 
of synonyms and/or antonyms, and may also contain example uses, when needed. 

2.3. Syntactic information 

The KANON – from the Greek word κανών “rule” – is a feature-based grammar 
formalism, which is used for the recognition of specific morphosyntactic patterns in 
the input text documents. The format of the rules resembles context sensitive extended 
Backus-Naur Form (BNF) rules, where every symbol is presented as a set of feature 
value pairs. The grammar is strongly “typed” in the sense that every feature must be 
previously defined together with a type which specifies the values of its instances in 
the rules. The rules definition incorporates the functionality of the lemmatizer and can 
use lexical features such as full lemma (e.g. the verb to increase i.e. increase, 
increases, increased, increasing), word form (e.g. the word form increasing), 
morphosyntactic attributes (e.g. noun_sing_nom, verb_pass_pres), morphological 
attributes (e.g. words ending in -ing), orthographic attributes (e.g. words starting with 
capital letter). The rules can be applied in a consecutive and aggregative manner. 
‘Consecutive’ means that rules are applied in the same sequence of annotated text 
spans repeatedly. In other words, as long as we can apply rules and the size of the text 
span’s sequence is decreased, the processing continues. This scheme together with the 

                                                 
1 http://www.museduc.gr/docs/gymnasio/Dictionary.pdf 
2 The headword lemma is the canonical form of a lexeme, i.e. the singular, nominative form for 

nouns, the 1st person, singular, present, indicative, active form for verbs. 
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context free nature of rules simulates classical LR parsing3 avoiding cycles or endless 
reduction loops. ‘Aggregative’ means that a set of rules can be applied after another 
set of rules. We can have as many levels of parsing as is necessary for handling 
different instances of “context sensitive” syntactic cases of natural languages. This 
formalism constitutes the core component of a number of NLP applications, such as 
multi-word term identification in the biomedical domain, Named Entities Recognition 
in the framework of text mining and information extraction, and grammar checking. 

3. Application tools 

3.1. Proofing tools 

The proofing tools are functional components of almost all contemporary word 
processors and professional desktop publishing systems. They assist users – typists, 
typesetters, writers, translators, editors, etc. – to carry out automatically a set of text 
processing operations such as hyphenation, spelling correction, grammar and style 
correction, summarization, and translation. So far, Neurolingo has developed the 
following proofing tools for M. Greek, based on the language resources mentioned 
above:  

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

b) A hyphenator which indicates the hyphenation points of a word so as to help 
typesetting systems to correctly hyphenate words near the paragraph border;  

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

These three proofing tools are available for the following applications: MS Office, 
Open/Star/Neo Office, Quark Xpress, and Adobe Creative Suite – Acrobat, Illustrator, 
In Design, Flash, Photoshop and Dreamweaver – for Windows and Mac OS X. 

3.2. Web-based tools 

The LEXISCOPE4 is a web-based viewer which provides grammatical and semantic 
information about a M. Greek word or phrase, combining Neurolingo’s hyphenator, 
morphological lexicon and thesaurus. It also incorporates the functionality of the 
spelling-checker and the lemmatizer, in order to suggest orthographically correct 
alternatives in case of a misspelled search term, and access the information through 
any of its word forms. 

                                                 
3 An LR parser is a parser that reads input from Left to right (as it would appear if visually 

displayed) and produces a Rightmost derivation. 
4 http://www.neurolingo.gr/en/online_tools/lexiscope.htm 
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3.3. Lexicon browser 

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

 

  
Figure 2. The Thesaurus browser 

4. Avenues for future research 
What normally comes next is the development of a grammar checker for M. Greek. 
We have already started studying and analyzing the grammatical errors in running 
texts and designing algorithms to handle them. Hopefully, a grammar checker 
prototype will be available next year. This task will be carried out through the 
MNEMOSYNE® system, which is an integrated document collection processing 
environment. The system supports different formats of input documents (e.g. html, 
pdf, text), stored in various media (e.g. files, web pages, databases). It incorporates the 
existing language resources, the KANON formalism, different types and flows of 
analyzers, and fuzzy matching techniques. So far, it has been used for Named Entities 
Recognition in the framework of R&D projects for text mining and information 
extraction from free text documents with very good scoring as regards the size of the 
input data, the speed of the processing and the output accuracy. For instance, after 
processing a collection of 28,000 documents in less than 4 hours, an accuracy of 90% 
on the recognition of ~500,000 events and ~2,600,000 Named Entities was achieved. 

The language tools presented above have been used so far for the development of 
language resources, incorporating a number of language specific features (e.g. 
hyphenation rules, inflectional paradigms, spell-checking functionality, and syntactic 
patterns) to support the description of the M. Greek language. However, all of these 
systems are based on XML and Unicode standards and could, with minor adjustments, 
be used for encoding data from other languages. 
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