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Towards a systematic classification framework
for dictionaries and CALL

Andrea Abel
European Academy Bozen/Bolzano (EURAC)

Abstract

This paper discusses Computer-Assisted Languagenibga (CALL) and dictionaries, a very
specialised research field in constant evolutiowide range of products, resources and projects are
currently available or being developed, with exteyrvaried aims and target groups. However, the
lack of in-depth analyses and of a solid clasdificeframework calls for an attempt to systematize
subject field of dictionaries in CALL environmentsyhich is proposed here. The outlined
classification should serve as a basis for theogilon of guidelines and evaluation parameters for
such dictionaries.

Keywords: CALL, dictionaries, classification framework, digs, evaluation.

1. Introduction

This paper tackles a very special niche in thalfadllexicography, namely Computer-
Assisted Language Learning (CALL) and dictionariéile there is a longstanding
tradition in lexicographic as well as metalexicquria research, and a lot about CALL
has been written during the last decades, therétles written specifically about
dictionaries in CALL systems.

Currently, a wide range of different products amdjgcts are available or being
developed, and there is a wide range of differesburces, aims and target groups. In
this regard, a lack of a systematic and sound aisafs well as a solid classification
framework can be noticed. This paper therefore a#ndilling this gap and at
providing an attempt at a first systematisatiordiationaries in CALL environments
as a basis for the elaboration of guidelines araduation strategies for them.

2. CALL and dictionaries — some definitions

The use of new technologies and media for languageing and teaching has
become a separate discipline known as CALL. CAlands for Computer-Assisted

! Institute for Specialised Communication and Mirigualism, EURAC, andrea.abel@eurac.edu
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4 A. ABEL

Language Learning (or Computer-Aided Language liagjrand is defined by Levy
(1997: 1) as
the search for and study of applications of the pater in language teaching and
learning.
Within the field of CALL a number of terms and acyms are usede.g. CELL
(Computer-Enhanced Language Learning), TELL (Teld@moeEnhanced Language
Learning), ICALL (Intelligent Computer-Assisted tnsction), NCALL (Network
based CALL) ¢f. Levy 1997: 80; Knapp 2004). Each term places twug on a
particular aspect of the field or reflects a certagnd.

The term “dictionary” does not need to be definedeh as the target group of this
publication is assumed to be subject field expedsvertheless, in the following
paragraphs some terms will be briefly describedelation to the meaning they are
used in within the present paper.

In this context the term “dictionary” refers to @®nic dictionaries. Defining what an
“electronic dictionary” is, is indeed not a trivi@sk. A generic description, which can
be used to convey the main idea, is given by Ne(@: 839):
The term electronic dictionary (or ED) can be usedefer to any reference material
stored in electronic form that gives informationoab spelling, meaning, or use of
words. Thus, a spell-checker in a word-processiragam, a device that scans and

translates printed words, a glossary for on-linecléing materials, or an electronic
version of a respected hard-copy dictionary ar&Bl of a sort [...].

Furthermore, de Schryver (2003: 146) describes&Ds

collections of structured electronic data that dsn accessed with multiple tools,
enhanced with a wide range of functionalities, agés in various environments.

Turning now to CALL and dictionaries, there is apvious link to the concept of
learners’ dictionary, which can be generally dedias
a dictionary whose genuine purpose is to satisfy kaxicographically relevant
information needs that learners may have in a rafigduations in connection with the
foreign-language learning process (Tarp 2008: 130).
However, requirements for dictionaries in CALL-emviments can differ from those
for learners’ dictionaries, because they are stsongnnected to the overall aim and
approach of the whole CALL application.

Before moving on to the description of the proposkdsification framework, some
more specifications are needed: in this paper #ren t“CALL” refers only to
applications including a dictionary component. As‘lexicography”, in this special
context it is used in relation to the use of diectides in CALL.

3. Towards a classification framework

At the present stage the proposed classificatiordictionaries and CALL basically
moves along some central dimensions, but can dasigxtended further and, already
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in this form, serves as a first basis for analysing evaluating existing applications in
a more systematic way than in the past.

These central dimensions are described in the Wiollp paragraphs and briefly
outlined with some concrete examples.

3.1. CALL-cum-dictionarywsdictionary-cum-CALL-systems

The first dimension can best be captured by théonstof CALL-cum-dictionary-
systemsys dictionary-cum-CALL-systems, by analogy with thencept of dictionary-
cum-corpus-systems, going back to a formulatiohégch (1997). The term “CALL-
cum-dictionary” emphasizes the central role of @#f.L system where the dictionary
has been added as an aid, as one among otherssy&atems probably account for the
majority of CALL systems.

In contrast, the notion of dictionary-cum-CALL i particular importance in a
primarily lexicographic context, as the dictiondsythe central element and/or the
starting point for the whole CALL application.

For the CALL-cum-dictionary-systems many exampleald be mentioned. A small
but highly diversified selection is listed heree thocus is not on commercial software,
but on products developed in public or in reseaohironments:e.g. ESPRIT is
conceived as an interactive plurilingual ICALL sedire system for autonomous,
contrastive learning of French, Spanish and Ital{oller 2005; Koller 2007);
whereas WUFUN is a multimedia computer-assistedritig system for vocabulary
learning which has been developed for Chinese wsitydearners of English (Ma and
Kelly 2006); LINC is a multimedia CALL-applicatiomn CD-Rom for different
European languages (Poel and Swanepoel 2003);dimpl€at Lexical Tutor website
contains a multiplicity of online resources for fbdeaching and learning vocabulary
and grammar (Cobb 2007; Horst, Cobb and Nicola&28evier 2004); the computer
research prototype tool DEFI is intended to rardngfations according to their
relevance in a given context (Michiels 2000); G&ysRuG (Nerbonne and Smit
1996)/Glosser-WeB (Dokter 1997) is a CALL tool whis aimed at assisting French
readers in developing their comprehension and mgaskills; Deutsch-Uni Online is a
commercial language learning platform aimed at feeafho want to study or work in
Germany (Roche 2007); “Tell me more” has been am@eong others as a typical
sample of a commercial language learning softwareC®-Rom (Auralog, 2005,
Spanish Level 3).

Finally, some examples serve to illustrate the amtof dictionary-cum-CALL-
systems. On the one hand, dictionaries can beasis hpon which exercises related to
dictionary components can be built. These companeah be used either in simple
pattern-drill-based vocabulary trainerse.d. Pons Lexitrainer, http://www.
lexitrainer.de/) or in intelligent environmente,g. BLF-ALFALEX-DAFLES, an
online lexical database for learners of French wspecial focus on vocabulary
learning (Verlinde, Selva and Binon 2006), or thieDET-program, a crosslingual
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learners’ dictionary for German and lItalian (Abeldaweber 2000; Knapp 2004) as
well as a system aiming at web-based languageitep(Knapp 2004; Knapp and
Hober 2006). On the other hand, dictionary creaitelf can be the aim of the system
through which language learning, especially vocatyudnd collocation learning, can
be supportece.g.LogoTax (Ludewig 2005).

3.2. Human-orienteds machine-oriented dictionaries/lexicons and CALL

A second dimension of dictionaries used in CALltHe distinction between human-
oriented applications (“dictionaries” in a moretrigted acceptation of the termrp
machine-oriented tools (in the following referredas “lexicons”) ¢f. e.g de Schryver
2003: 144-146 on the discussion of the terminologlgman-oriented dictionaries are
those that are usable through a graphical userfacte (GUI), and the interface design
is crucial. However, machine-oriented lexicons assed on a complex internal
representation that is accessed by the systegnfor facilitating dictionary lookup,
error diagnosis and error feedback. Dictionaries ets0 contain both elements.
Hence, this can be interpreted as a new faceteofrihitifunctionality of a dictionary
(cf. Heid and Gouws 2006: 981 on the notion of mutiitionality, Abel 2003: 537 on
the flexibility and modularity of new electronicationaries as a basis for including
them in multiple environments).

Some examples:

With reference to human-oriented dictionaries,ees’ dictionaries such as the ones
produced by Longman and Cambridge, for instanae,uaed within several tools of
the Compleat Lexical Tutor Websitesg.Horst, Cobb and Nicolae 2005).

Machine-oriented lexicons are used in differentligpions, too, so for instance the
“e-assistant” in Deutsch-Uni Online, which consists a spelling and grammar

checker and gives error feedback to the learnecH{®@007); another example is the
MIRTO toolbox for language learning, which uses NieBources for morphosyntactic
tagging etc. (Antoniadist al. 2004).

Finally, some applications include both, human+ued dictionaries as well as
machine-oriented lexicons,g.the ELDIT dictionary (Knapp 2004) or the readind a
Glosser (Nerbonne and Smit 1996; Dokter 1997).

3.3. Primarilyvs secondarily CALL-oriented or lexicography-orientggplications

A third dimension is the distinction between apgiicns that are primarilys
secondarily CALL-oriented or lexicography-orientddis aspect could be especially
interesting for future research.

While CALL applications are obviously systems deypeld especially for language
learning, there are also systems, which are intigrarended for other purposes, but
can at the same time be used for language learhimg latter shall be referred to as
“secondarily CALL-oriented applications” in contta® “primarily CALL-oriented

applications”. Some applications are especiallyettqped for lexicographic purposes,
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while others are not,i.e. “primarily lexicography-oriented applications” as
distinguished from “secondarily lexicography-oriethiapplications”.

Starting from this basis four different combinasaran be identified, which are briefly
exemplified in the following paragraphs.

The most obvious or “normal” combination is thatagfplications that are primarily
CALL-oriented and secondarily lexicography-oriented).commercial products, such
as “Tell me more”, programs like LINC (Poel and $epoel 2003) or LingQ, an
online language learning platform for a variety lahguages with a focus on
vocabulary learning (http://www.lingg.com/), bussalreading aids, such as Glosser
(Nerbonne and Smit 1996; Dokter 1997). Within thagplications different language
skills are trained and dictionaries are added ascn

In some systems language learning and lexicograpdequally important; according
to the above mentioned distinctions these can bedcarimarily CALL-oriented and
primarily lexicography-oriented applications. Oneample is LogoTax, the tool for
vocabulary learning which foresees dictionary d¢oeafludewig 2005).

In addition, some systems that are inherently uhteinfor other purposes can be used
for language learning. Therefore, they can be labedecondarily CALL-oriented and
primarily lexicography-oriented applications. Thesearch tools that can be named as
examples of this category are partly experimeptatily fully operational systems,g.
“Words in your ear” for the investigation of dictiary lookup patterns (Laufer and
Hill 2000), or the analysis of the effects of mulédia annotation on vocabulary
acquisition as described by Chun and Plass 199®erOprograms, such as
collaborative dictionary writing systems, can bedifor language learning, toe.g.

the wiki-based Open Content dictionary Wiktiondritp://www.wiktionary.org/).

Finally, some applications may be interesting fodepth research even though they
were not intended either for lexicography or for ICA i.e. secondarily CALL-
oriented and secondarily lexicography-oriented igpfibns; nevertheless, they could
be fruitfully used for both, as well as for othesearch purposes, too. As an example
for this category the ESP games could be mentidqeagl von Ahn 2006), where
players have to label pictures and, by doing sey thain their ability to define terms
online. This can be effectively adopted for languégarning purposes. Furthermore,
results can be employed for lexicographic purposese.g.for experiments aimed at
improving the formulation of definitions.

3.4. Degree of professionalism in dictionary praérc

Another dimension to be considered concerns the dietionaries are produced and
their degree of professionalism.

A kind of amateur lexicography (for the tenf Ludewig 2005: 210) exists, which can
take different forms. Collaborative lexicographyr(the termcf. e.g.Storrer 1998:
125), where everyone can add a word entry by uaisgmple online form, is quite
common, such as the Open Content dictionary Wiktign (http://www.
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wiktionary.org/), or smaller applications like tgord Bank tool of the Compleat
Lexical Tutor (Horst, Cobb and Nicolae 2005). Imtrast to this, a controlled wiki
approach can be applied, with a workflow for leattugor-interaction (a prototype of
this kind of approach is describedg. in Abel and Bracco 2006). An example of
amateur lexicography using professional tools withany tutor interaction is the
LogoTax system (Ludewig 2005). Some projects mairdyuse already existing
lexicographic data in a basically technology-driveay, without explicitly applying
any specific lexicographic approaehg.popular and widely used dictionaries such as
LEO (www.leo.org) or Beolingus (http://dict.tu-chaeitz.de/). Moreover, many
dictionaries, glossaries, word lists etc., as wedl partly abridged versions of
commercial products, mostly free of charge, are egfslead where no clear
information on their sources is available.q. some freely available resources at
www.travlang.com, www.babylon.com).

Beyond this level there is the huge field of prefesal lexicography producing
electronic dictionaries, in many cases on CD-ROMsaddition, more and more
publishing houses offer their products or part¢hein online and free of charge, next
to their print products.

Finally, there is a niche of lexicographically-oried research projects, some of which
are prototypes or contain a small amount of daaabse financing in many cases is a
challenge €.9. BLF-ALFALEX-DAFLES - Verlinde, Selva and Binon 260
ELDIT — Abel and Weber 2000; Knapp 2004).

4. Conclusions and outlook

In conclusion, it can be stated that the requirgméar dictionaries and CALL depend
on the overall aim and approach of the whole appbo. Therefore, in future it will
be interesting to further examine already exist8ygtems, hoping to draft more
specific guidelines on how to describe the crucitdérdependence between system,
scope and dictionary.

As a next step it would be important to furtherbelate the framework and prepare a
complex and flexible checklist, including a widange of dimensions(g. regarding
the existence of an explicit design statement, use of specific resources, the
inclusion of NLP-techniques, the human-computeerattion, the kind and level of
integration of electronic dictionaries in CALL),rfthe evaluation of existing as well
as for the design and the creation of new apptioati
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|dentification of neologisms in Japanese
by corpus analysis

James Breén
Monash University, Australia

Abstract

In Japanese and other languages that do not usessma other markers between words, the
identification and extraction of neologisms andeothinrecorded words presents some particular
challenges. In this paper we discuss the problent®untered with neologism identification and

describe and discuss some of the methods thattiemreemployed to overcome these problems.

Keywords: Japanese, neologism, kanji, hiragana, katakagaentation, corpus, n-gram.

1. Introduction

In “The Oxford Guide to Practical Lexicography”, iad the unqualified statement
“It's easy for computer programs to spot completadyv words” (Atkins and Rundell
2008: 51). The authors must have been thinkingunbean languages, where modern
orthographical practice has each word separatedgpayges. The quoted statement
clearly does not apply to languages such as Japasre€hinese where apart from
punctuation there is no clear marker between wadd, where the very concept of
“word” is often debated.

In this paper we describe recent and planned woektend some techniques reported
earlier to identify and extract neologisms from alzgse texts (Breen 2004a; Breen
2005; Kaji, Uno and Katsuregawa 2009). The purpidhe research is to extend the
recorded lexicon of Japanese, both in free and @neiai dictionaries.

2. Overview of Japanese orthography
Modern Japanese is written in a mixture of scripts:

a) kanji (Chinese characters), which are used mainly famacand the roots of
verbs, adjectives, etc. Approximately 2,0¢#hji are in common use, although

!jimbreen@gmail.com
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the full set available is estimated to be aroun®@®0. Most nouns written with
kanji use two or more characters, whereas verbs typiaa# a singl&aniji.

b) the hiragana syllabary (46 symbols plus diacriticé»\» 5 2 B0 & <IF Z,
etc.) In modern Japaneseragana is used mainly for particles, verb and
adjective inflections, conjunctions, etc.

c) the katakana syllabary (also 46 symbols plus diacritics:
TA A ¥ 3, etc.) Katakana are currently used for loanwords,
scientific names, transcriptions of foreign nansts,

An illustration of the use of the scripts can beersein the sentence
A—/R—TRMZE\WE L7z su-pa- de shokuhin o kaimashitd] bought some
food at [a/the] supermarket). Hekanji are used for the nouft i (foodstuffs) and
for the root of the verlH 9 (kauto buy),hiraganaare used for the particle§ and
% and the polite past-tense inflection of the verb3 L 7-), andkatakanais used for
the abbreviated form of the loanwork —/\—~—7% v  (su-pa-ma-ketto
supermarket).

3. Neologisms in Japanese

Despite having a rich lexicon, the Japanese largylag a noted tendency to adopt
and create new words (Lee 2002; Tsujimura 2006})il&\Mthe reasons for adopting
new words are varied, there are a number of preseassociated with the Japanese
language which tend to encourage neologism creation

a) the readiness to accept loanwords. Unlike some tdesn which attempt to
restrict loanword usage, Japan has placed no foresdtiction on their use.
Estimates of the number of loanwords used in Jagarange as high as 80,000.
Most of these words have been borrowed directlynfiénglish, however a
significant number, known asasei eigo(Japanese-made English) have been
assembled from English words or word fragments.

b) the accepted morphological process of creating svdrgl combining two or
more kanji (Chinese characters) chosen for their semantic eptieg. This
process was used extensively in the mid-19th cgntden Japan re-engaged
with the rest of the world and needed an expan@eitdn to handle the
technological, cultural, etc. information flowingtd the country. This process
has continued. A broadly similar process is usett¢éate compound verbs.

c) the tendency to create abbreviations, particulfndyn compound nouns and
long loanwords. For example, the formal term fotutient discount” in
Japanese igyakusei waribiki (524#(5]), however the common term is
gakuwari (5=#() formed from the firskanji in each of the two constituent
nouns. A similar process is applied to loanwor@sulting in words such as
sekuhara(tz 7 /~7) for “sexual harassment” (a contraction sg#kushuaru
harasumentp
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Many neologisms find their way eventually into pebed dictionaries, and there are
several special neologism dictionarieshiigo jiten, gendaiydgo jit¢n However,
many abbreviations, compound verbs and loanworme$eas well lexicalized as native
speakers can usually recognize them as such amgnige the pronunciation and
meaning.

Traditional techniques for identifying neologismsvalve extracting lexemes and

comparing them with a lexical database. This pre@as have problems in Japanese
as the orthography does not use any separatoredetwords. As described below,

text segmentation software packages for Japanpsmally use extensive lexicons to

enable word segments to be identified, but havegutdo be be unpredictable when

out-of-lexicon strings are encountered.

4. Word segmentation in Japanese

Computerized segmentation of Japanese text wascomztdered a very difficult task;
some writers in the 1980s thought it impossiblec8ithe 1990s several good systems
have emergede.g.the open-source research-oriented Juman (Kyotedisity) and
Chasen and MeCab (Nara Institute of Science antdnbdegy), and commercial and
in-house systems from Basis Technology, NTT and g&ocAll of these combine
artificial intelligence techniques with large leaits (which implies that for correct
operation the words must be known already).

As an example of such segmentation software consitlee sentence
“CEOHENIFHEEICFAEEEDTZ, " (that teacher assembled the students in the
auditorium) when processed by the Chasen systebie Tlashows the results of the
segmentation.

The sentence has been correctly segmented, andEte= has been correctly
identified as thez (past tense) inflection & & 5.

Such segmentation software usually outputs unassatistrings of characters when
words are encountered which are not in their lexgcdn Table 2 we illustrate this by
substituting some unknown word$: instead ofifis and AR instead of:/E)
which results in the following segmentation.

The &% has been identified as a prefix-noun combinatidnich is plausible, but the

kanji in /i HE have been flagged%ii& (michigo: unknown word). The tendency of
these software systems to output unassociatedystoh characters when words are
encountered which are not in their lexicons is wealbwn. Some work has been
carried out on reconstructing these “unknown waordsit usually in the context of

part-of-speech tagging and dependency analysis h@kaaand Matsumoto 2004,
Uchimoto, Sekine and Isahara 2001; Utsuro, Shinseichiiya, Matsuyoshi and Sato
2007).
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Word Segment|| Reading|| Lexical Form || POS Information
€0 P 0 A

e 3oy | Hém Har—H&

(& N (& BiEAHFEA

) a9k | #E Har—H&

[ - ( BfER HaRR %
FE Aot | BE Har—H&

' 7 & BIEAHMBARA %
= TIr | B BRA B0 —F Y
z 5 I BIBER Fk 3 B
o o o Bz

Table 1. Example of CHASEN Text Segmentation
Word Segment|| Reading|| Lexical Form | POS Information
£ (< £ B Aarl T
B ko -y Zar %
A - - REEE
I} - - REEE

Table 2. Example of CHASEN Parsing Unknown Words

5. Approaches to finding new words in Japanese text

Three broad approaches are proposed for identifyiveplogisms and other
unlexicalized Japanese words:
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a) scanning texts and other corpora for possible “nemgrds, typically by
processing the texts through segmentation soft@adedealing with the “out-
of-lexicon” problem;

b) mimicking Japanese morphological processes to gane@ossible words, then
testing for the presence of the “words” in corpora;

¢) application of machine learning techniques in wtscftware has been trained
to identify the language constructs typically asseel with the introduction
and discussion of new or rare words.

These approaches are discussed in more detail below

6. Scanning texts for neologisms and unlexicalizedords
The general approach is as follows:

a) process texts through segmentation software toaexiexemes. Ideally the
lexicons used by the software should be extendeddade as many known
words as possible;

b) detect and analyze the cases where the analysifaited. This will involve
considerable post-processing, including carefulfifmg of any identified
affixes, as Japanese is an agglutinative langudgehwnakes considerable use
of highly productive single-character affixes;

¢) extraction of possible unrecorded words;
d) examination of the words in the original textuahtaxts;
e) development of the readingg. pronunciation) and the meaning of the words.

As reported in Breen (2005), an initial trial ofsshmethod was carried out in which
500 articles from the Asahi Shimbun newspaper wenalyzed. The process
concentrated on isolated unlexicalizeahji pairs. A number of hitherto unrecorded
words were identifiece.g.

a) previously unrecorded names.g. ®~ (Takeshi), %% (Kouki), #H
(Yukishige);

b) newly-arrived termsg.g.&#% (American press/newspapers) ad# (military
service record)

c) many abbreviationse.g. H i (from H A EHERMEE - Japan Dentists
Federation)

d) newspaper-style formations such ‘&g (Chinese-Korean) anfl\i& (French
publication)

e) several apparently new formations such ag% (border crossing or border
entry) andAB) (public assistance)
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We can draw on the fact that loanwords in Japamesewritten in thekatakana
syllabary, thus enabling relatively straightforwagdtraction and comparison. The
study also harvested unrecorded words writtekabakana Approximately 20% of the
words inkatakanawere “new”, and contained:

a) many transcribed names (esp. Chinese and Korean);
b) Japanese flora/fauna terms;

c) many variants of common loanwordsy. 7' 7 .t /L (profile) instead of the
more commorn’ &2 7 4 —/L,

d) a number of words and expressions worth adding h® lexicon, e.g.
v —7 /LU — (people-power) and? 1z A — /L (zero metre, which in
Japanese means sea level).

7. Generation of possible words

In this approach we mimic Japanese morphologicatgsses to synthesize potential
words, then test if the “word” exists in the lexicor is in use in corpora.

Early trials used the WWW as a test corpus, witteases via a programmed interface
to a search engine (in this case the Google APhe® WWW-derived resource for
such testing is the Google Japanese Web N-gramu€diudo and Kazawa 2007).
This corpus uses text extracted from a one-monthWvsapshot taken in July 2007.
Text strings were processed through MeCab, and-glam to 7-gram sequences
occurring more than 20 times were counted and decbrThe resulting n-grams are
published as a set of files containing from 2.5)grams to 570M 7-grams (over 1.7M
of the 1-grams arkatakanawords or compounds). This corpus has huge potentia
corpus linguistics research and will be a very ingoat resource in neologism
detection and extraction.

A trial of the technique was carried out using bgsizedkanji abbreviations based on
the above-mentioned-Kanji to 2kanji pattern €.g. %=4%I5| being abbreviated to
“#4E)) (Breen 2004a). Approximately 8,006kanji compound verbs were extracted
from the JMdict lexicon (Breen 2004b)}kanji abbreviations were created, and those
that were not already lexicalized were tested agaMWW pages. A&anji pairs can
occur in many contexts, the text in which the pti&rabbreviations appeared was
analyzed and classified according to the locatibthe kanji pair, surrounding kana,
kanji, punctuation, etc.) and WWW page hits. Appneately 700 potential
abbreviations were identified for deeper analyaig] a large number of abbreviations
established.

A further study was carried out using synthesizednmound verbs (Breen and
Baldwin 2009). In Japanese compound verbs, formaeh fwo (or more) verbs and
acting as a single verb, are very common and highbductive. For example
MR % (to start singing) is formed frofik o (to sing) andifish % (to start or

begin). 2,900 compound verbs were selected fromJidict lexicon, the two verb



IDENTIFICATION OF NEOLOGISMS INJAPANESE BY CORPUS ANALYSIS 19

portions extracted (700 and 600 respectively) a2@,@D0 potential compound verbs
generated. These were tested in the three most oarmflections against the Google
n-gram corpus, and approximately 22,800 were fdoruk in use (of these 4,800 were
recorded in a range of lexicons). Samples of th&®2 were examined in detalil,
indicating that over 90% precision was being aohikv

8. Direct scan of the N-gram corpus

The availability of the Japanese n-gram corpusopesned the possibility of searching
it directly for unlexicalized words. For exampletin2,000 commotkaniji the possible
2-kanji compounds are only 4 million, and it is possildestan the n-gram corpus for
occurrences of such compounds in suitable textaiexts such akana-kanji-kanji-
kanasequences.

A direct scan approach was also used as an exteostbe compound verb extraction
mentioned above. The n-gram corpus was scanned assymbolic template of a
compound verb and the selected candidates filtéoedvalid inflectional values.
Approximately 80,000 possible compound verbs wateaed (of which 6,200 were
in the range of lexicons), and sampling indicatiedt ta precision of approximately
60% was achieved.

9. Machine learning

As noted above, the Japanese language has a tgrideamopt and create new words.
As a result, there is considerable discussion @f m@rds in Japanese newspapers,
WWW pages, etc., and there are several WWW sitedapan devoted to such
discussions. Discussion of word meanings assochattd neologisms, etc. tend to
follow particular linguistic patterns, for exampdepassage discussing the neologism
7 % 3% has

CHAE (FHF T ZITV) LR TA FAREEREDa Y — R

The pronunciation is parenthesized after the wand, followed by the & X" particle
which is typically used to flag an explication otexm. There are a number of such
linguistic patterns, and research is under wayrdm ttext classification software to
detect documents containing such passages, thislimmea focussed analysis on
documents likely to contain neologisms.

10. Derivation of readings

The pronunciation or reading of an unrecorded werd function of thekanji with
which it is written while words written imiragana or katakanahave established
pronunciations. There are two issues that needetadalt with in establishing the
pronunciation of such words:
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a) unlike Chinese, where each character typically aasingle pronunciation,
Japanese usually has several pronunciations foh edwracter. Some
pronunciations are more common than others asdpib$sible to generate most
probable pronunciations for later testing;

b) a number of character pronunciations are not vordeein occurring at the start
of a word, but voiced within a word,g. 77 is tokoro in initial positions, but
usually dokoro elsewhere. The rules for this process are complak not
complete, for examples; (island) is pronounced botkhima and jima in
identical contexts.

There is a tendency to write the pronunciationraisual words in parentheses after its
first occurrence in a text. This enables testingarfididate pronunciations by search
for a collocation of a word with its possible prowiation.

11. Derivation of meanings

This is, of course, traditionally the most intemsiand time-consuming part of
lexicography. In our corpus-based processes we hese working towards automatic
derivation of candidate meanings followed by hurdlaecking and verification.

With regard to automatic derivation of meaningsneogeneral observations can be
made:

a) for abbreviations the process is relatively strdimiward as the abbreviation
almost always carries the meaning of the sourcelwoexpression;

b) for compound verbs there has been considerablessi@pmbining semantic
and lexical information associated with the compdneerbs. In this area the
English n-gram corpus is also proving useful inntifging most likely
candidates;

c) for multi-word expressions it is often possibleget good results by testing
combinations of the meanings of constituent wordsy. ¥#/EKEMR —
(undersea, submarine) (electric, telephone, lingble; wire) leading to
“undersea cable” or “submarine cable” as the mkety candidate;

d) loanwords written irkatakanacan be a challenge. While there is some success
in back-translation into English, especially wheambined with checking for
collocations on WWW pages, there is a persisteblpm with pseudo-
loanwords constructed from foreign words or worgments, and from non-
English loanwords (Korean, French, German, etc.);

e) compound loanword nouns/expressions can be hasdigthrly to otherse.g.
ANA XZ A4 A could be parsed as spice+rice or spy+slice. Howeve
checking against English n-grams indicates that firener is the correct
translation.
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12. Conclusion

The nature of Japanese orthography makes neolagsastion more difficult than in
many other languages.

Modern computational linguistics has techniques assburces to assist in both
identification of Japanese neologisms and otheeaorded words, and in deriving
readings and meanings. This is a major researeh anel a lot more work remains to
be done.
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Wortverbindungsfelder
Fields of multi-word expressions

Annelen Brunnér Kathrin Steyer
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Abstract

In this paper we outline our corpus-driven approtzlietecting, describing and presenting multi-
word expressions (MWESs). Our goal is to treat MWiEs way that gives credit to their flexible
nature and their role in language use. The basesraksearch are a very large corpus and a 8tatist
method of collocation analysis. The rich empiridata is interpreted linguistically in a structuredy
which captures the interrelations, patterns andedypf variances of MWEs. Several levels of
abstraction build on each other: surface pattéemg;al realizations (LRs), MWEs and MWE patterns.
Generalizations are made in a controlled way anddimerence to corpus evidence. The results are
published online in a hypertext format.

Keywords: multi-word expression, collocation, corpus-drivensage-based, corpus linguistics,
phraseology, lexicology.

1. Methodological approach

We present a structured approach to the study dfi-mord expressions (MWES)
which applies a strongly corpus-driven method aedults in a novel type of
lexicographic description and presentatioh Steyer and Brunner 2009, Brunner and
Steyer 2009).

Based on the concept &fsuelle Wortverbindunge(Steyer 2000; Steyer 2004), we
regard multi-word expressions as conventionalizettepns of language use that
manifest themselves in recurrent syntagmatic sirast¢f. Feilke 2004). MWESs can
comprise fixed lexical components as well as abstcamponents representing a
certain subset of lexical items. Our concept ereda®t only idioms and idiosyncratic
structures, but all multi-word units which have waicgd a distinct function in
communication. Real-life usage, pragmatics andeodrare central to our approach.

In detecting as well as describing these units wekwottom-up in a strongly corpus-
driven way €f. Sinclair 1991; Tognini-Bonelli 2001). The follovgrprinciples, which

! {brunner,steyer}@ids-mannheim.de
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correspond to the definition of corpus-driven wadktailed by Tognini-Bonelli,
characterize our approach.

We use the empirical basis of a very large corpbeReKo (Deutsches
Referenzkorpus, KLa2009), located at the Instifatehe German Language (IDS), is
the largest collection of written German availatoléay and comprises over 3.7 billion
word tokens, mostly from modern newspaper artichtsthe current stage we use
DeReKo as it is, as our focus is on the model afyais.

The data is pre-structured by statistical collaratanalysis. The algorithm we use
(“Kookkurrenzanalyse”, Belica 1995) is a sophidiich method which clusters
keyword in context (KWIC) lines in several hieraigal levels and also computes the
most common order of the surface forms which appetirose clustersc{. KLb2009,
Keibel and Belica 2007). The results are a verydgbasis for our work, as the
statistical method shows regularities in the data very objective way by considering
only word form surfaces. However, we do not take ttusters as they are but use
them as a starting point for human interpretation.

Interpreting this rich empirical data we try to ¢alss few pre-conceived notions of
how language works as possible and develop the/sisaind presentation of the data
to fit corpus evidence. We work bottom up from theguage surface structure and
take monitored steps of interpretation.

In strong adherence to corpus data, we only desd&f¥WEs and variations of MWESs
which are attested in our corpus, so the resultsatways grounded on empirical
evidence. As a result of studying corpus data, amecto consider three characteristics
as central to the nature of MWEs:

- Usage and context are crucial when identifying @estribing MWE entities.

- Most MWEs are variable and can very often be medifand extended in
various ways.

- There are rich interrelations between MWEs sucsiragarities and contrastive
nuances in usage, combinations of MWEs which cre&th forms of
expression and more abstract groups of structusathflar MWESs, which are
no longer completely fixed on the lexical surface.

These characteristics are emphasized in our modelkfscribing MWES.

2. Model of analysis

Our model of analysis has some similarities to tidianks detailed in the description
of hisCorpus Pattern Analysi€CPA):

Concordance lines are grouped into semanticallyivaitetd syntagmatic patterns.
Associating a ‘meaning’ with each pattern is a selewy step, carried out in close
coordination with the assignment of concordanceslito patterns. The identification of
a syntagmatic pattern is not an automatic procediirealls for a great deal of
lexicographic art. Among the most difficult of déxicographic decisions is the
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selection of an appropriate level of generalizatiarthe basis of which senses are to be

distinguished.” (CPA2009)
We, too, have to tackle the task of assigning nmate syntagmatic patterns and to
find the right level of abstraction. CPA aims atschibing single wordscf. Hanks
2008), while we are interested in MWEs, which addsadditional level of complexity
as identifying the surface form itself requiresiaterpretative effort. To handle the
difficulties of generalization, our model has sedmnierarchical levels which build
upon each other. Figure 1 gives an overview ddtitscture.

MWE Pattern

MWE

Lexical Realization

|Search pattern / KWIC bundle |

|Search pattern / KWIC bundle |

|Lexica| Realization |

| MWE |

Figure 1. Hierarchical model of analysis

In this paper, we will mostly focus on the exampI&/E “in den Ohren klingen” [to
sound in the ears].

As a starting point, we conduct a collocation asialpf the target word form “Ohren”
[ears]. We decided to only use non-lemmatized wWorth surfaces as targets for the
algorithm, as our model of analysis is stronglyface based. The collocation analysis
of different inflectional forms of a lemma can rktsno quite different profiles and we
do not want to gloss over these differences toakdyi In this respect, we adhere to
Sinclair’s claim:
“There is a good case for arguing that each disforen is potentially a unique lexical
unit, and that forms should only be conflated ilgmmas when their environments
show a certain amount and type of similarity.” ($air 1991: 8)
Collocation analysis outputs several clusters whidhrelevant for the MWE “in den
Ohren klingen”, mainly those forming around infliegtforms of “klingen” [to sound].
The KWIC lines which comprise these clusters wdllthe basis of our analysis.

2.1. Search patterns

On the first level, the KWIC lines which have bedustered by collocation analysis
are explored and subjected to further structurirar. this task, we use search patterns
based on regular expressions.
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This step is necessary because collocation anadygiws the relationships between
word surfaces, but does not consider the underlgiymfactic structure nor can it
recognize similarities in meaning and usage. Fanmgle, the cluster “Ohren -

klingen” [ears - to sound] also contains realizasi@f other MWEs like “die Ohren

klingen” [the ears resound].

At this point, human interpretation builds on the-gtructuring done by statistics.
Search patterns can be defined flexibly to capthveestructures we are interested in.
They serve an analytical purpose, as they allowtauexplore possible surface

variations,e.g.common fillers of slots between fixed elementsclitcan be examined

as well.

For example, we find that though the surface foimden Ohren klingen” [to sound in
the ears] is indeed the most common realizatioth@®MWE, the element “den” [the]
is quite often replaced in the actual realizationéth the help of the search patterns
we explore the fillers for the slot between “in"datOhren” and find that three kinds
of fillers are most dominant: possessive pronowg®)itive phrases referring to a
person and adjectives denoting groups of peoplest noften referring to their
nationalities.

These are example KWIC lines for the three diffekémds of surface realizations:
A98/SEP.60063 und aus friiheren Tageansern Ohren klingen.

P92/FEB.04217 Wie Hohn mufteStrolz' Ohren der Beifall der Tausenden
klingen

A01/OKT.36053 Die Erklarungen des saudischen Diplomaten magevestlichen
Ohren hohl und feindseliglingen

Search patterns allow us to group instances whaste Isimilar surface characteristics
so that these groups can serve as the basis béfiahalysis.

2.2. Lexical realizations

Lexical realizations (LRs) are an intermittent sbegtween the hard language surface,
as captured by the search patterns and the MWEpuE€oesearch clearly shows that
the surface form of an MWE is nearly always subfectariation. When generalizing
quickly to a single form, many of these nuanceslasé LRs allow us to focus on
different typical forms an MWE can take, to showithrelationships and to comment
on them. An MWE in our model is thus representedtopllection of LRs organized
in a tree-like structure.

We distinguish between different kinds of LRs addoy to a basic set of types which
was developed from empirical experience.

For each MWE, &Lore LRis defined which represents the minimal surfacecstre
necessary to recognize the MWE in its communicafivection. Alternative core
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realizations can exist, callédore Variant LRsn our model. In addition, we define
Extension LRsextensions to the core, which can be internalwai as external

modifications and additiong,g. prepositional phrases, verbs, modifying adjectimes
adverbs. The last type of LR @ontext LR defined to highlight word forms which
typically appear close to the MWE realization withbeing part of its structure.

The LR Grouprepresents a container which contains all reainatof the MWE. It
also serves as a root element of an LR tree. Ther &Rs can be arranged in several
levels.

The LR structure of the MWE “in den Ohren klinges’shown in Figure 2.

MWE: in den Ohren klingen [to sound in the ears]

LR Group: in_Ohren_klingen

| Core LR: in den Ohren klingen [to sound in the ears] |

| Core Variant LR: in N(den) Ohren klingen [to sound in N(the) ears] |

Extension LR: wie X in Y Ohren klingen [to sound like X in Y ears]

|Extension LR: wie Hohn in X Ohren klingen [to sound like mockery in X ears] |

| Extension LR: wie Musik in X Ohren klingen [to sound like musik in X ears] |

|Extension LR: noch X in' Y Ohren klingen [to sound still X in Y ears] |

|Extension LR: in X Ohren Y klingen [to sound X in Y ears] |

Figure 2. LR tree of the MWE “in den Ohren klingén”

Each LR subsumes the appropriate KWIC lines whiehbaindled by search patterns
and contains more information about the specifitghts realization, for example
nuances in meaning and usage and relative frequefarynation.

LRs can contain slots, which are represented bitaddptters in the LR’s name. For
example, the Extension LR “wie X in Y Ohren klingdto sound like X in Y ears]
has two slots: Slot Y further specifies the wordidOhren” [ears] and its fillers are
of the kind we found by studying the search patémthe previous section — most
often: “den”, possessive pronouns, adjectives.

2 This example does not contain a Context LR. AdgpContext LR would be for example “Knopf
im Ohr ... Steiff” [button in the ear ... Steiff] wdh belongs to the MWE “Knopf im Ohr” [button in
the ear]. This Context LR highlights a word forngtéiff’ (the name of a toy company), which
appears very frequently in the vicinity of the MV8ECore LR. This is an indicator that the MWE is
often used to refer to a characteristic of stuffieimals manufactured by the company Steiff, which
have a metal button punched into their ear as rddebel.
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Slot X is filled by nouns which serve as a simite how something is received or
experienced. Two fillers for this slot are extreynékequent: “Hohn” [mockery] and
“Musik” [music]. Because of their typicality the akizations with these fillers are
presented as separate LRs, which are dependentheomR “wie X in Y Ohren
klingen”.

Such slots are represented as tables in the LRly ldvich list the abstract types
and/or concrete lexical items that serve as filléfese tables are created manually as
a result of the study and categorization of the KMihes. Only systematic slotse.
slots with fillers which show some regularity, aepresented in this way. They give
important insight into the paradigmatic variabildyMWESs.

In addition to that, each LR gives direct accessho KWIC lines captured by the
search patterns it subsumes and to automaticalhergted lists of the surface
realizations of every underspecified element irs¢ghpatterns — an unrevised slot-filler
list. So it is also possible to take a look at ttexd corpus data and see the raw
frequencies.

2.3. MWEs, MWE patterns and relationships betwé&emt

MWEs are represented by an LR tree as shown inr&iguabove. In addition, each
MWE is assigned a description which contains aggaese that is true for all LRs and
represents the core meaning of the MWE. For oumgi& “in den Ohren klingen” the

general paraphrase would be: “sth is experiencéehsely in a certain way and
remembered”. Depending on the realization of tlaither complex MWE different

aspects of this general meaning are emphasized.

In addition to that, an MWE can also contain infation about its typical genre, its
phrasal structure and its relative frequency indbléocation profile of the target word
form.

MWE patterns are an additional step of abstractidrich is not obligatory for all
MWESs. The patterns are generalizations over strattjusimilar MWEs and contain
at least one underspecified component. Two typesMVE patterns can be
distinguished:

1. The MWEs which comprise the pattern are near symsnwand the same
meaning can be assigned to all of them. In thig,ci® meaning paraphrase is
assigned to the MWE pattern instead of the sepM&Es.

2. The realizations of the underspecified componergsall different in meaning.
This results in a group of MWEs which each haveaséirttt meaning but still
have a meaning component in common. The MWE patteassigned the most
general meaning paraphrase, but each MWE stilliesarits own meaning
paraphrase detailing its specifics.

The example MWE “in den Ohren klingen” can be cdastd part of an MWE pattern
“in den Ohren VERB_Geréausch” [in the ears VERB_sfjuend is grouped together
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with similar MWEs. These MWESs are not completelgritical in meaning — “in den

Ohren klingen”, which is also the most frequenttioé three, has a much richer
meaning than the other MWEs. However, in one aspleey are indeed very similar:
They can all express the meaning “sth is experintgensely (most often

acoustically)”.

Another important aspect of our model is that irlations can be defined between
MWEs or MWE patterns. These interrelations can balifferent kinds, but often
involve a similarity in usage or a frequent comiima of MWEs or MWE patterns.
The interrelation structure of “in den Ohren klin§és represented in Figure 3.

in den Ohren VERB_Gerausch ADJiNati.on Ohren
[in the ears VERB_sound] [ADJ_nation ears]

- - westliche Ohren
in den Ohren klingen "‘ [western ears]

[to sound in the ears] [
i h kli |
in den Ohren Kiingeln fiir X Ohren Y Klingen

to ring in th

[to ring in the ears] [to sound Y for X ears]
combination

in den Ohren dréhnen

[to boom in the ears] Musik in den Ohren
[music in the ears]

Figure 3. Interrelations between MWE “in den Ohidimgen”
and other MWEs and MWE patterns

“In den Ohren klingen” is often combined with “Mish den Ohren”, resulting in the
form “wie Musik in den Ohren klingen” [to sound ékmusic in the ears]. With the
MWE pattern “ADJ_Nation Ohren” it is combined torfio the realization “in
ADJ_Nation Ohren klingen” [to sound in ADJ_naticaxs. The MWE “fir X Ohren
Y klingen” [to sound Y of X ears] is very similao bne meaning aspect of “in den
Ohren klingen”: “to be experienced in a certain viegya certain group of people”.

3. Implementation and presentation

For our analysis, we use a specially developedvsnét tool, which takes collocation
clusters as input and is used to match, group andtate the KWIC lines according to
the model described above. The analyzed data aredsin an XML format which
allows different modes of visualization.

Currently, our results are presented as fields ¥/B4 (“Wortverbindungsfelder”),

each centered on a specific word form. The hiefeattstructures and interrelations
between the different units are realized in a higpeérformat and direct access to
structured corpus data is provided. All levels dfsdiption are enriched by
lexicographic comments like the description of miegrand usage in the corpus. Thus
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the results can be viewed in two different ways.tmone hand, the structure allows
for the reconstruction of the typical usage of MWigsn the corpus data and provides
a complete documentation of our interpretative m@thOn the other hand, the
narrative comments allow an access more simildéindb of traditional lexicographical
products. The first version of fields of MWESs, ooentred on forms of the word
“Grund” [ground/reason] and one centered on forrhdhe word “Ohr” [ear] are
available on the internet, accessible from our $SWéortverbindungen online™
http://wvonline.ids-mannheim.de/

Though developed in an experimental research chniexbelieve that our approach
can give valuable impulses to lexicographic practi¢/orking with real-life data helps
revising common misapprehensions about the steicdnd meaning of MWES and
results in a new form of presentation, highlightitige importance of variability,
context and usage. In addition to that, our modesents a novel approach in
including corpus data not only as illustration, bsta basis of description, and offers
structured access to real-life data, taking adggntaf the options of the electronic
hypertext format.
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a French SMS to Standard Language Dictionary
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Abstract

This paper presents a methodology to semi-autoaitisuild up a dictionary out of an SMS corpus.

First, we describe the three-step approach thaaestthe dictionary entries from the corpus and we
detail the smart manual sorting performed on thratiatiary. Then, we give a panorama of SMS
phenomena observed in the dictionary. Finally, wevey the current limits of our methodology and

the related improvements that can be made to it.

Keywords: SMS dictionary, SMS phenomena, alignment, fistige machines.

1. Introduction

At a time when technology intensifies and strengshenechanical and human
communication over the world, the study of new s/ dictionaries and lexical
resources seems essential. The language usediinNEesage Service (SMS), on the
same level aghat language, is one of these new written forms of mamication.
When dealing with SM% one has to cope with various issues: new linguist
phenomena, language processing difficulties andcdéxesource limits. Linguistic
phenomena in SMS go from phonetic and numeral ts¢rgbbreviations and capital
letters, to intensive use of neologisms, languageénm and borrowing, through new
code systems such as emoticons. Processing SMSraoipvolves identifying
lexemes, applying dictionaries and using partictdais such as taggers, grammatical
analyzers and lexical resources. There is a widgeraf lexical resources for SMS
studies, but unfortunately, studies on transcnpfrom SMS to standard language are
few and results are still too basic (mainly becatsg are based on corpora of limited
size)®

The sms4scienceproject aims at collecting international SMS cogoSince the
beginning of the project, we have been questiottiegusefulness of SMS corpora and

! {louise-amelie.cougnon,richard.beaufort}@uclouvhin

2 The acronym refers to the service as much astoésssages exchanged during the service.

3 Guimier de Neef and Fessard (2007) is a notabbepion as they made use of a corpus of
10,000 SMS.
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SMS to standard language transcription. At thigestave had already worked on SMS
transcription, especially on the reverse dictionarg. standard to SMS language
(http://www.uclouvain.be/44009.html). Then, in §aPl008, a new project was set up
within the framework of our research cent¥ocalise an SMS-to-Speech synthesis
project (http://cental.fltr.ucl.ac.be/projects/viisa/index_EN.html). In order to
improve SMS speech synthesis, the new project dpedl an SMS word alignment
system based on a corpus of 30,000 text messagethein manual transcriptichit
was, for us, the opportunity to address the questib SMS to standard language
transcription again. We decided to use thecalisealigned corpora to draw up an
SMS to Standard Language Dictionary (SSLD). In prdemeet this objective, we
built a list of entries based on all the wordshaf &ligned corpora.

This paper is organized as follows. Section 2 prssthe three-step approach, which
made it possible to semi-automatically build upicidnary out of an SMS corpus,
while Section 3 focuses on the smart manual sodfrtge dictionary and presents the
SMS phenomena (which we refer to as “categorielsd} tonstitute the dictionary
entries. Section 4 details the kinds of mistakes thuee-step approach made at
different levels, and proposes some possible imgr@nts, which should significantly
enhance the SSLD-making procedure. We finally dsame conclusions in Section 5.

2. From SMS-gathering to dictionary-making

Three distinct steps enabled the dictionary makiogpus collection and transcription
(part of the sms4science project), corpus alignnfesitt of the Vocalise project) and
raw SMS resource extraction.

2.1. Corpus collection and transcription

We built up the SSL dictionary from a French SMSpes of 30,000 messages,
gathered in Belgium, semi-automatically anonymiaad manually normaliz&dt the
Université catholique de Louvain (Fairon and Paurg@06). As shown in Figure 1,
the SMS corpus and its transcription constitutealpelr corpora aligned at the
message-level.

Texte brut :
St cv?Tfé koi 2 bo?Mi Gtudi € | comens a en avoir mar dé examlMe bon cv plu ke 2jour é cé |& vacAlor on ua fér koi pr
l'anif 2 {777, NOM} et {777 .NOM}?Rép stp bizZz

Texte transcrit :
Salut ¢ca va?Tu fais guoi de beau?Moi j'étudie et je commence & en avoir marre des examensiMais bon ga va {777 .MISS}
plus que 2 jours et c'est les vacanceslAlors on va faire quoi pour l'anniversaire de {277 NOM} et {227 NOM}?Réponds stp
{biz .AMEIG}

Figure 1. Snapshot of message-level aligned corpora

* The project “Faites don de vos SMS a la scieno#izcted 30,000 French text messages in 2004,
®“SMS normalization consists in rewriting an SMSttaging a more conventional spelling, in
order to make it more readable for a human or fonachine”(Yvon 2008).
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2.2. Corpus alignment

Unfortunately, this message-level alignment does atow for pertinent lexical
extraction and equivalence. In order to achieve fhirpose, we needed an alignment
at the word level: for each word of a sentencehngdtandard transcription, we had to
know the corresponding sequence of characterserS1S version. As an accurate
automatic linguistic analysis of the SMS corpus was possible, we needed another
way of producing this word-alignment. a method abidealign sentences at the
character level. This method is called “string miient”® One way of implementing
this string alignment is to compute the edit-distaof two strings, which measures the
minimum number of operations (substitutions, ireed, deletions) required to
transform one string into the other (LevenshteifG)9Using this algorithm, in which
each operation gets a cost of 1, two strings maglipeed in different ways with the
same global cost. For instance, the coukdzér causé could be aligned:

(1) ko_ser (2) k_oser (3) ko_ser (4) k_oser

causé_ causé_ caus_é caus_é

where underscores (_) mean “insertion” in the upgbeéng, and “deletion” in the lower
string. However, from a linguistic standpoint, omlyjgnment (1) is desirable, because
corresponding graphemes are aligned on theirdiratacter. In order to automatically
choose this preferred alignment, we had to disislguhe three edit-operations,
according to the characters to be aligned. Forghgiose, probabilities were required.
Computing probabilities for each operation accgydio the characters to be aligned
was performed through the following iterative aitfun, implemented in the
framework of the Vocalise project:

STEP 1. Align the corpora using the standard edit-distance (with
edit-cost of 1).

STEP 2. From the alignment, learn probabilities of applyin g agiven
operation on a given character.

STEP 3. Re-align the corpora using a weighted edit-distanc e, where
the cost of 1 is replaced by the probabilities lear ned in
STEP 2.

STEP 4. If two successive alignments provided the same res ult, there
is a convergence and the algorithm ends. Else, it g oes back
to STEP 2.

Hence, the algorithm gradually learns the best wfagligning strings. On our SMS
parallel corpora, the algorithm converged aftereseiterations and provided us with a
result (see Figure 2) from which the lexicon of SM&ds could be built.

A standard way of implementing edit-distance isge dynamic programming (Viterbi
1967). However, in order to easily compute weigladit-distances, we used weighted
finite-state machines, which were shown by MohfiQ2) to be very efficient in this

® String alignment comes from bioinformatics, wheeguences of DNA must be arranged in such
a way that similarities and differences are idéatie.
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task. The finite-state library in use here is diégat in Beaufort (2008), and the finite-
state alignment of the iterative algorithm (stepsndl 3) is detailed in Beaufcet al.
(2008).
28620:S_t tc_ v ? T_fé_ _koi2_bo? M.iG_tu di_é_j_com_ens_a
28620: Salut ¢a va? Tu fais quoi de beau? Moi j'étu die et je commence a
Figure 2. Snapshot of the word-level alignment ooap
where symbols _ stand for insertions and deletions

2.3. SSLD input extraction

Based on this character-level alignment, an extnacicripf enabled us to extract, for
each sequence, its raw and standard variants. Gifiygt $oaded a regular French
language dictionafy that allowed matching our SMS standard sequencis w
recognised inflected forms and their lemma. In 88LD, each entry is not followed
by its standard sequence, but by its lemma, abeaeen in Figure 3.

monitric ( ‘—memtriee—)—‘moniteur N{le:fs
Figure 3. SSLD extract showing the unwanted (stedidad inflected) column

For ambiguous sequences that showed various lemanasw entry was created for
each possible grammatical interpretation. Figueds8 shows that the SMS sequences
and the lemma are followed by their grammatical arftectional information and
potentially, by additional information, such asitat layers (z1, z2, z3, etc.) and
semantic information (adumfor any name referring to a personRspfessiorfor any
name referring to a profession, eft.).

The extraction script mainly implements the follagialgorithm:

STEP 1. For each aligned pair {SMS message, standard messa ge},

Split the two messages according to blanks and punc tuations
in the standard message

For each pair of {SMS, standard} segments

Clean segments (remove insertion and deletion symbo Is _,
convert each upper case into the corresponding lowe r case)

Store the pair in a temporary lexicon, except if th e SMS
sequence is empty or matches with a number/time pat tern

STEP 2. For each stored pair from the temporary lexicon,

If the standard word exists in the DELAF lexicon,
for each DELAF lexicon entry {standard word, lemma,

category}, create a new SSLD entry {SMS sequence, | emma,
category}
Else, create a new SSLD entry, {SMS sequence, UNKNO WN tag}

" Our gratitude goes to Hubert Naets, who wroteghbiipt.

8 The DELAF was our reference dictionary; it is @ceonic dictionary for French, initially built
up by M. Gross and mainly developed during the &Mhsl 90’s. It includes 683,824 entries for
102,073 different lemmas.

° Our system of codes is totally inspired by Unitiotionaries syntax.
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After the application of this script on our alignerpora, the SSLD lexicon
comprised 45,049 entries for 10,318 different lemMa

3. Smart sorting and analysis of the SSLD

3.1. Smart sorting

At this step, we manually filtered out unwantedriestso as to obtain a smarter SSLD.
All unknown sequences added to the SSLD by theaetitm script were manually
revised: neologisms (later than 2081)\word plays, proper names (toponyms, first
names and trade marks), foreign wona®iikey besosaanwezig etc.), unrecognised
sign/number pattern® (g 07h5for 07h05, emotive graphicse(g repetition of letters
showing intensity) and transcriber’s mistakesp{ne for copine‘girl friend’, prendr

for prendre‘to take’, etc.). All these categories were kegtarh from proper names
and transcriber’s mistakes.

During this checking task, each SSLD entry was &belled with one of the seven
SMS categories (presented in section 3.2) we defineorder to characterize the
stylistic phenomena of the SMS corpus. Some ambigsequences, however, could
not be directly associated with any of our categgrand we had to go back to the
initial corpus and look at the context. For insenthe entryré, whose lemma was
trait, was difficult to label: we clearly could have tlyht of an abbreviating
phenomenon (added to some sort of phonetisatidm)e wé was just the last segment
of the SMS fornpRmetergwhich stood fopermettrait(‘would permit’) and had been
wrongly segmented into 2 entries by the extracsionipt.

3.2. Analysis

3.2.1. Seven SMS categories

First of all, and contrary to what one might thiskandard inflected words that satisfy
standard spelling make up half of our SSLD entr@s.the other half of the entries,
some SMS phenomena were rapidly recognized: theeaialting process is commonly
known, as well as phonetisation (which is a sulgmate of abbreviation), which
describes letters, numbers or signs used for thleimetic values’ We chose to
distinguish the use of signs and the use of humbesfinally added the “mistakes”
category (which includes SMS user, transcriber,daadigner or algorithm mistakes)
and the “unlikelies” category, which are not SMSepbmena strictly speaking but
which have to be considered apart from other SM®&npmena. None of these

1 Our gratitude goes to Master students in philolegy helped us sorting out the dictionary
entries.

" Unfortunately, the DELAF dictionary has not beamiicantly upgraded since 2001.

12 A letter used for its phonetic value is spelttéasl of being simply pronounced like in word
context.
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categories was deleted as they all conveyed speacffirmation that could be used to
improve automatic SMS reading and understanding.

The phonetisation category had to be specifiedceSime decided to put numbers and
signs aside, this category was used to define egyece that phonetically resembled
the standard word. We put in this category phoagtis strictly speakinge(g pnible
for péniblg, any sequence showing schwa deletioig ©étis for bétisg, but also any
simplification that maintains the phonetic resembk €.g ail for aille, the
subjunctive ofaller, “to go”). This category is by far the most popu&VS graphic
phenomenon, because it includes any unaccentuatet] w

3.2.2. The “unlikelies”

The fact that, for ambiguous terms, a new entrgréated for each possible lemma,
ensures a certain improvement of the dictionaryittalso adds some ambiguity if, for
example, the SSLD was to be used for automatishation. For terms which could be
either nouns or inflected verbs.¢ échangg the ambiguity has to be maintained and
could probably be solved by the context. But ineotltases, the confusion is
unnecessary, because one of the lemmas is vernyefnegwhile the others are fairly
rare, at least in SMS context. This is what weechfn “unlikely”: a rare lemma. All
unlikelies were deleted from the dictionary.

Example Meaning
ballons,baller.V:P1p:Y1p “to dance, to jolt”
muchas,mucher.V:J2s “to hide”

Figure 4. Examples of unlikelies in the SSLD

The second example of Figure 4 is of a particuisgrest: the French homograph of
this Spanish word is not frequent enough to maingai entry in the SSLD dictionary.
Nevertheless, we decided not to delete this kineéntfies, but to mark them with a
specialunlikelytag that would allow us to identify and deletenthiater.

3.2.3. Unknown sequences

As we reported above, a sizeable part of unknowrdsvthat we reintroduced in the
dictionary were words that entered the French lagguafter 2001. These words
mostly refer to new realitiedithess monoparentalit} or technologiesadsl, bipeur®,
pirater). Some of them, however, are just new labels fell-known realities ¢riser
“to be on edge” tilter “to suddenly understand’cafariser “to sadden”, or
moisversairé'a celebration that happens the same day of eacttht).

3 The verbbiper can be found in the DELAF but not the nabiper and its alternative spelling
bipeur.
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Some other sequences labelled as unknown turnedoobélong to some specific
terminology: acerifolia (botany), markopsien(marketing) and&mollience(cosmetics)
are good examples of this phenomenon. We decid&ddp them as part of the SMS
user’s lexicon.

Finally, a lot of unknown entries were identifiedl il@gionalisms, and included in our
final dictionary. As our corpus was collected inld@em, regionalisms were mostly
Belgian or at least shared by Belgium and othenéirespeaking areas. Words like
baraki, berdeller, copion guindaille andse faire carotteillustrate this clear trend.

4. Issues and possible improvements

This section presents the different kinds of miegathat occurred at various stages of
our methodology, and the possible solutions we @sego solve them.

4.1. Manual transcription

As a matter of fact, first mistakes are due to tiamscriber himself. Even when he
carefully checks his work, a single transcriberni® enough to avoid accidental
mistakes, which of course occurred quite frequeritly a 30,000 SMS corpus.
Naturally, we could help the transcriber by chegkims transcription several times.
However, to err is human, and even multiple chegkifil not point out all mistakes.

A complementary solution could be to automaticakyform lexicon looks-up during

the transcription process, and to draw the trabecs attention to possible out-of-
vocabulary words or infrequent forms.

4.2. Alignment algorithm

Three kinds of mistakes are due to the alignmegorahm. First, cases of
agglutination are frequent: the aligner shows arctendency to align on the first of
two words when a letter is missingf.(Figure 5). Second, some typography is not
handled, such as thi& symbol not recognized &, or the digitl identified as being
the letteri (cf. Figure 6). Third, some subtle cases of phonéisatre not taken into
account by the process. This is the case withrigetiumbers or signs that replace
more than one word.

D_t t Facon_J en_ AiPlu__Besoin-DD__c Fo___ PluS__tréssé_..

De toute fagon j'en ai plus besoin:-D Donc faut plus stresser..

Figure 5. False alignments

G besoin_2__partaG___ k kil s tan __a_ ctoi

J'ai besoin de partager quelques instants avec toi

Figure 6. Typography problems
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These errors are due to the fact that the alignmveris without resort to linguistics; it
simply iteratively computes affinities of assoamtibetweenetters and uses them to
gradually improve the character-level alignmentwideer, as recent linguistic studies
showed, phonetic transcriptionsré instead ofserai ‘[I] will be’, kom instead of
comme ‘as’) and phonetic play22l instead ofdemain ‘tomorrow’, k7 instead of
cassette‘tape’) are very frequent in SMS. This could beleited by the alignment,
which could perform its taskhrough a phonetic version of the sequences to be
aligned. Figure 7 gives an example of phoneticnafignt that solves a kind of error
depicted in Figure 6.

SMS text: k___k___ _1_stan__

SMS phonetisation: k___k___ _e-_sta—_ o
Standard phonetisation: k_Elk_@z _ e~_st a~_ _ _
Standard text: qguelques''instants

Figure 7. Phonetic alignment. The phonetic alphabetse is SAMPA.

Of course, here, an important fact must be takenaocount: while a standard written
sentence can be automatically analyzed and unaoiégu phonetised by NLP
applications, it is not the case for an SMS semewndich is difficult to analyze, and
should thus be transcribed as a lattice of posgibtmetisations. The alignment, here,
will thus face another problem: the weight of thesacurrent phonetisations, in order
to choose the best path in all possible phonetinalents.

4.3. Extraction algorithm

The extraction algorithm also showed some limiissthssues are due to the deletion
of characters considered as separators: some aooisigtharacters considered as
separators were lost, while they were used as sfgnsphonetic purposes or
abbreviation ¢f. Figure 8). However, keeping extra punctuation Mfdave generated
too much noise.

Ben viens-chercher-la’ clé usb au -sud . 18-a tout de suite.
Ben viens-chercher-la_ clé USB au _Sud_ 18-A tout de suite.

>>

-sud,sud.N+z1:ms

-sud,sud.A+z1:ms:fs:mp:fp

Figure 8. Punctuation mismatch

The second loss of information is due to the syatemeutralization of the case, as
most upper-case characters were at the beginnirgemtences. Nevertheless, some
upper case letters carried pieces of phonetic imétion that would have been useful
in the reading of dictionary entries.¢ theT in arT for arréteis always upper case).

The third problem related to identical buffers voidletters or numbers. While it was
needed to delete any number or time expression foamdictionary, it was also
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unfortunate to lose all character sequences thaltldeave carried informatiore(g
emoticons).

Actually, all these limitations have a single omigthe extraction algorithm rates a
couple of aligned sentences just as two stringshafracters, and makes arbitrary
choices only based on predefined sets of charaitsrs, punctuations, symbols,
etc.), without taking the context into account. &h®n this observation, we consider
the possibility to provide the algorithm with ant@matic morphosyntactic analysis of
the normalized side of the alignment. This lingaisinalysis should help the algorithm
split the sentence into the right segments, andtaeldght entries to the SSLD.

4.4, False entries

Plays on letters were hardly dealt with by the exystbecause even when both the
alignment and the extraction steps did not genezaters, some sequences did not
correspond to lexical entries and should have befeout of the dictionarydf. Figure

9). Just as the extraction algorithm, false entci@sld be rejected by the system, by
checking their linguistic analysis through an auatimanalyzer.

7 rop b_o_7 idylle k_i 7__ternise

C'est trop beau cette idylle qui s'éternise

Figure 9. False entries

5. Conclusions and prospects

The dictionary built up using this framework is rthaustive at all: it covers neither
all lexical fields, nor the whole lexicon of anyrpeular field. However, it gets credit
for covering an important part of Belgian SMS uséegicon. It might thus be of
interest to have it further examined and compaedtandard dictionaries. Which
proportion of a standard dictionary is really cad? Are there new spellings and new
words in this dictionary — and not in standard orewhich should be included in
them? Sequences lilesap lol, mdr (mort de rire stands fotol in French)admin are
commonly understandable and are not local, or para specific terminology or
register. Could a standard dictionary be inspirgdobr SSLD which is based on
genuine written practices?

Some improvements of our dictionary might be bemiaifi At first, our methodology

will be improved, starting with a special focustbe problems raised in Section 4. But
we will also enhance our lexicon, by applying ouethodology to three new

significant French-speaking corpora, gathered igliga (2009), Switzerland (2009)
and France (2010). Finally, we will improve ouruks by applying a more recent
electronic dictionary. In order to improve the daotary, further studies could also
focus on the use of cases (are capital lettersyalvpdnonetisations?) and specific
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characters (is the absence of schwa, like in thgosifion échang— noun — and
échange- verb —, significant for grammatical desambiguorat®i).

Finally, the SSLD is not only a starting point forguistic studies. This resource is
also fundamental for SMS-based applications, lie-to-speech synthesis applied to
SMS messages. The automatic linguistic analyzdudec in any speech synthesiser
uses lexical resources to both disambiguate andatise the words that must be read
aloud by the system. Faced to SMS messages wifly fimims, an analysis that only
relies on standard lexica will fail, while a spdizied dictionary like the SSLD should
make it easier to find out the standard writtendwoidden behind a given noisy form.
In this context, a reliable SSLD should thus beeal improvement. The Vocalise
project, which provided us with the alignment alton, is based on this assumption.
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Extracting a bilingual transdisciplinary
scientific lexicon
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Abstract

In this paper, we propose a first step leadindgiéodescription of the lexicon of scientific langadzy
extracting a transdisciplinary scientific lexicohSL) in French and English. We consider that the
TSL is domain independent and forms a central &ore of all domains; it is at the center of the
argumentation, the description and the structuprgresses we observe in scientific discourse. In
order to extract the transdisciplinary lexicon, wge natural language processing tools and stafistic
techniques. Our identification method relies on twain ideas, the distribution of the TSL in all
scientific documents and the specificity of the TtBlscientific documents.

Keywords: lexicography, lexicon, scientific discourse, matdanguage processing.

1. Introduction

Most linguistic studies dealing with specializechdaage are interested in subject
specific lexicon or terminology, which leads to engral lack of description of other

types of lexicon contained in specialized corpdrae exception is the work being

done in the area of specialized language teacliegthe studies of Coxhead (1998,
2000); but in most cases, as pointed out by T@Q0T), the lexicon itself is not what

is being studied.

In this paper, we propose a first step leadinght® description of the lexicon of
scientific language by identifying a transdisciplip scientific lexicon (TSL) in
French and English. We consider the TSL to be dorivdependent and to form a
central lexical core of all domains; thus beingheg center of the argumentation, the
description and the structuring processes we obgarscientific discourse. In order to
gather this transdisciplinary lexicon, we use ratlanguage processing tools and
statistical techniques. Our identification methoelies on two main concepts:
specificity anddistribution .

The main idea behind specificity is that we belighat the lexicon we want to
describe is highly characteristic of scientific downts and that it can be isolated

! Observatoire de linguistique Sens-Texte, patrickith@umontreal.ca

Cahiers du Cental, n° 7 (2010), 43-53
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using statistical techniques based on word fregaen©ne could easily argue that the
most specific lexicon of a scientific corpus wi built around the terminology of all
domains represented in the corpus. We tend to agthehe argument and this is the
reason why we combine specificity and distributithre latter being the proportion of
sub-corpora in which a word appears based on tta momber of corpora. Once
again, this clue can be observed in corpora usimple frequency measures.

2. Methodology

Evaluating the specificity of a word for a corpesjuires a point of comparison. For
the current study, we will be using, as a complem&hour scientific corpora,
newspaper corpora as a reference point. All corweadescribed in Section 2.1.
Sections 2.2 and 2.3 explain how specificity aradrifiution are measured.

2.1. Corpora

2.1.1. Scientific corpora

Our study is based on specialized corpora buithfRhD theses and scientific papers;
thus, it is at the moment somehow genre specifig. @rpora are open corpora and
we will include more genres as time passes. SaHarpine subject areas covered by
the corpora are: archaeology, chemistry, geogragtistory, computer science,
engineering, law, physics and psychology.

We rely on comparable corpora totaling approxinyagemillion words in French and
English. All subject areas are evenly representéd mughly 200,000 words from
thesis and 200,000 words from scientific papersh@dlgh the data is not exactly the
same in both languages, we were able to establisalemced bilingual corpus. All
documents included in the corpora were publisheédden 1997 and 2007 since older
documents are harder to find in electronic form. hgéeve that the 10-year time span
is narrow enough to proceed to a synchronic stsdh@one proposed.

Domain Word Count Domain Word Count

Archeaology 233699  Archeaology 254956
Chemistry 213239 Chemistry 191034
Computer Sciences 207445 Computer Sciences 247612
Engineering 238868 Engineering 145252
Geography 227715 Geography 220653
History 245014 History 320267
Law 234784  Law 374830
Physics 214546 Physics 197867
Psychology 245292 Psychology 360473
Total 2060602  Total 2312944

Table 1. French Corpus (Papers / Theses)
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Tables 1 and 2 give further details about the sifiefrrench and English corpora we
build. The left side contains information about gogentific papers while the left side
describes the theses. The total number of wordkenFrench corpus is 4,373,546
while the English corpus is slightly smaller atég(¥59 words.

Domain Word Count Domain Word Count

Archeaology 226470 Archeaology 259264
Chemistry 206616 Chemistry 224647
Computer Science 210649 Computer science 238250
Engineering 224504 Engineering 199606
Geography 227887 Geography 245391
History 222889 History 222241
Law 238867 Law 242857
Physics 215145 Physics 196559
Psychology 242847 Psychology 222070
Total 2015874 Total 2050885

Table 2. English Corpus (Papers / Theses)

The preprocessing of documents of all corpora wafopmed using freely available
tools. The first step in preparing the documents wandled by the TreeTagger
(Schmid 1994), a part-of-speech (POS) tagger. dieroto be able to establish the real
frequency of words contained in our corpora, waditto simplify the tagging done
by TreeTagger and to simply keep the lemma andPB& tag thus discarding the
actual inflected form from the corpus. Using suchsiaplification allows us to
compute frequencies of lemmas instead of multipiie¢ted forms for the same word.

2.1.2. Reference corpora

The bilingual aspect of our study implies that waevdnr a reference corpus for each
language. The French reference corpus is built fedmout 12 million words taken
from articles published in 2002 in the newspaperMonde As far as English is
concerned, we used parts of fBBtish National CorpugBNC) in order to come up
with a corpus comparable to the one we used indirewe divided the BNC into
genres using David Lee’s classification (2001).sTtasearcher has divided the BNC
corpus into 46 genres and 8 super genres:

» academic prose;

* non-printed essays;

« fiction;

o letters;

< broadsheet national newspapers;
« regional and local newspapers;

» tabloid newspapers;

* non-academic prose (non-fiction).
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Since we wanted to build reference corpora of depsoportions, we only considered
super genres that contained over twelve milliondsor

« academic prose, which contains more than 12 milkords;
« fiction, which contains more than 18 million words;
« non-academic prose, which contains more than 1i8milvords.

For our experiment, we decided to use only thestéxat belonged to super genres
broadsheet national newspapgeregional and local newspapesnd non-academic
prose (non-fiction)as they allowed us to gather a reference corpatstlas quite
similar to Le Mondeboth in size and in genre. All corpora were trdadao exactly
twelve million words.

2.2. Specificity Testing

Corpus specificity is evaluated using a statistioalasure proposed by Lafon (1980)

called specificity tes{calcul des spécificitg¢sThis measure allows us to compare the
frequency of a word in a corpus (here our scientiirpora or SC) to the frequency of

the same word in another corpus (our referenceocargr RC).

Corpus | RC SC Total

Frequency of word a b atb
Frequency of other words | ¢ d c+d
Total atc b+d N=a+b+c+d

Table 3. Contingency table used to describe fregesrin corpora
The actual calculation is performed using the feitgy formula (Lafon 1980):

log P(X=b) = log (a+b)! + log (N-(a+b))! + log (b+d! + log (N-

(b+d))! - log N! - log b! - log ((a+b)-b)! - log {+d)-b)! - log (N-(a+b)-

(b+d)+b)!
This technique pinpoints three types of words bagedtheir frequency: positive,
negative or neutral specificities. The first onasédna frequency which is higher than
could be expected in the SC based on a normalildison evaluated from
observations made in the RC, they are thus higbécific. The second ones have a
frequency that is lower than expected and are siyrsficantly absent from the SC.
The last ones have a frequency in the SC thatnsimal range.

2.3. Distribution Testing

There are at least two ways to look at distributidren dealing with corpora like the
ones we use for our experiment. The first approsobld be to create sub-corpora
based on subject matter and to look at the reléteguiency of the words in these sub-
corpora, which might have different sizes but ammbgenous from a content
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perspective. The other method would consist ofdilig the whole scientific corpora
in chunks (heterogeneous content), making surestitacorpora would have the same
size (computed in words) and then comparing thguieacies in the different parts of
the corpus. In this way, we can compare raw fregesnof words across the corpus
without taking into account the size of the subpooa. For the current experiment, we
decided to use theatural division of the scientific corpora and use theimas domain
specific sub-corpora as our unit of measure. Altffodhe size of sub-corpora is
variable, it remains comparable. The variationalseh into account by the statistical
test.

Since words can be highly specific to our speatalizorpora but still be linked
directly to one of the 9 subject areas (in otherdspthey can be terms), we want to
make sure that words retained as potential TSlswan@ distributed in our SC. In order
to be included in our list, a word both needs tpesp in all subject areas of the
specialized sub-corpora and to have a high-spéyifavel.

3. Results and discussion

3.1. Specificity

Since lexical items that are highly characteristiche scientific corpora interest us,
we will focus solely on positive specificity forehdescription of our TSL. Table 4
contains, in decreasing order of specificity, tlp 25 words retrieved from our
English scientific corpus. Although a few of therrfs listed could be highly
polysemic such asystenor processwe can safely say that most data retrieved by the
specificity test could be included in a TSL.

Word Arch. Chem. Law Geo. Hist. CompSci. Eng. Phy. Psy.
model 66 567 230 244 39 786 758 711 623
analysis 339 337 155 392 52 373 419 246 384
function 66 252 73 70 33 324 420 346 489
phase 83 419 40 31 8 127 227 785 291
system 183 489 1454 316 266 742 1132 1121 247
structure 126 469 92 183 59 277 411 341 117
method 59 303 58 80 49 380 377 175 210
state 122 308 912 360 417 379 119 1036 62
design 25 127 109 71 20 364 1016 288 156
interaction 36 173 17 148 13 126 218 253 213
research 378 107 769 498 21 327 283 46 476
surface 205 656 8 131 9 29 462 279 22
order 169 323 420 301 289 347 344 579 363
theory 74 83 186 146 16 165 64 514 290
process 215 412 496 327 167 489 488 266 181

Table 4. Positive Specificities (nouns) taken ftbmEnglish corpus

The presence of polysemic words in the list regtewy the specificity is not
surprising since the test relies solely on freqyeaod such words stand a better
chance of having higher frequencies. Our corpoitabeing semantically tagged, we
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are not able to automatically address the ambigdibe manual description of the
TLS will handle such cases and we will be ableistimuish meanings and discard
non-relevant ones. The table also contains woldsparticle and slave which are
clearly domain related even though they are higiplgcific to our corpus. These will
be handled by the next filtering step if needed.

Since we use the polarity of the specificity tésis important to look at both ends of

the spectrum to see what such a filter is discgrdiiable 5 lists items that have been
isolated by our statistical measure as signifigaatisent from our English scientific

corpus. Once again a look at the table shows tretspecificity test is working as

expected and discarding data that should not Hadad in a TSL since most of the

lexical items listed are either domain specificabwser to items of Basic English

(Ogden 1930).

Word Arch. Chem. Law Geo. Hist. CompSci. Eng. Phy. Psy.
number 365 521 309 310 247 716 350 417 414
year 111 16 133 111 210 6 64 8 64
id 3 1 6 0 1 35 1 2 0
time 570 329 497 424 491 672 822 737 475
cent 8 2 10 91 33 0 7 1 5
subject 39 22 65 40 41 112 83 29 25
medium 16 43 9 9 7 12 57 17 27
government 59 0 826 239 633 16 1 0 2
yesterday 0 0 0 0 2 0 0 0 0
way 240 92 272 320 217 221 126 253 201
week 36 0 5 6 30 7 20 1 28
home 132 1 15 114 89 4 0 1 69
day 102 3 27 65 139 14 10 9 60
game 17 0 10 19 11 116 0 2 72
team 54 3 2 5 2 2 9 1 62
world 85 22 98 183 200 74 27 24 57
company 337 5 135 153 41 2 26 1 13
man 37 2 31 52 109 0 1 0 34
illustration 5 9 10 2 7 4 20 6 8
night 24 1 2 17 54 0 4 2 109
life 137 6 66 194 188 4 23 12 117
today 67 10 40 93 40 15 31 18 19
season 53 0 0 37 8 0 10 1 8
money 86 0 29 30 106 0 9 1 13
city 115 0 27 718 289 1 1 0 3
business 73 1 194 425 115 5 11 0 7

Table 5. Negative Specificities (nouns) taken frioenEnglish corpus

We must then look at the specificity threshold &tedmine what we consider to be a
positive specificity. The last value can be linkieda probability of observing the
frequency in the SC computed taking into accouetftaquency of the same word in
the RC. Tables 6 and 7 show that applying a sp#yifbased filter has an important
impact on the number of lexical items to be congideas potentially part of the LST.
As expected, when using a smaller probability thoés (p=1/1000), the number of
items retrieved is significantly lower than withlarger threshold (p=1/100). The
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reduction is similar in both languages with 34.59%sl items retrieved with the lower
probability for English and 37% for French.

Part of speech Total p=1/100 p=1/1000
Adjectives 49866 2642 1706
Adverbs 3675 587 400
Nouns 91020 4259 2886
Verbs 4735 711 430

Table 6. Specificity filtering on the English cospu

Part of speech Total p=1/100 p=1/100(
Adjectives 2188: 248 1592
Adverbs 1381 362 26¢

Nouns T471¢ 5682 357¢
Verbs 4181: 390% 198¢

Table 7. Specificity filtering on the French corpus

This first step of filtering allows us to identifiords that are very specific to the
content of the corpus described, thus isolating foat subset of candidates for the
description. One large discrepancy between thdtseisuFrench and English is worth
mentioning. It is interesting to note that the wisttion of data is very similar in both
languages for all parts of speech with the exceptib verbs. We believe that the
explanation for this phenomenon lies with the défe tagging schemes used by the
TreeTagger for English and French and our procgssirihe subsets produced by the
tagger. The tagset used for French uses a finar description of the verbs and adds
information about the tense to the lemma, whichosrepresented in the same way in
the English tagset.

3.2. Distribution

In this section, we will describe how we can furtiter the results using the
distribution criterion. As can be seen in Tablesnd 5, although some specific words
are fully distributed throughout the corpuagdel, analysignd function etc.), some
are partially distributeddensity, fig, particle, slave, and temperajueven though
they still appear in quite a few of them. The ithehind our distribution filtering is to
keep solely lexical items that appear in all sulpoea, regardless of areas. While the
specificity test acknowledges the “scientific’ asp@f the TSL, the distribution
filtering step covers the “transdisciplinary” copte

Tables 8 and 9 contain the most specific lexiehi that are fully distributed in the
French and English corpora. Most of the items #dpgtear in the table seem relevant to
our objectives. As can be expected from the sptiffiltering, frequencies in each
sub-corpus are mostly high with just a few excamicExamples of low frequencies
are siécle (History) and parametre (Law and Geography) for French @hase
(History) andsurface(Law and Hisory) for English. For the moment, thé@ems are
considered as part of the LST as they meet bottrifig criteria of specificity and
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distribution. However, one might wonder whether hardt criterion of minimal
frequency in each subcorpus should be added tproagess.

Word Arch. Chem. Law Geo. Hist. Comp. 8. Eng. Phy. Psy.
type 2522 620 246 183 166 707 493 409 57 3
modeéle 658 354 183 282 255 1785 1077 514 551
fonction 502 371 317 262 214 1559 651 893 257
phase 400 730 49 53 43 270 700 672 204
objet 1182 40 377 159 146 1124 110 159 7051
parametre 56 367 5 11 10 207 614 545 20
contexte 528 16 102 159 83 1907 53 32 198
donnée 788 173 83 118 141 919 323 178 160
valeur 478 732 236 255 249 710 962 1133 99 3
élément 1048 143 409 131 172 714 318 319 023
structure 752 571 236 301 111 317 426 317 120
cas 1310 717 865 288 540 974 844 1036 456
profil 1078 106 2 22 45 426 133 148 61
effet 1450 690 989 293 377 440 552 954 548
siecle 2578 16 152 255 1346 10 4 21 118
section 678 19 131 61 10 510 303 250 30

Table 8. French fully distributed nouns with posgitspecificity

Word Arch. Chem. Law Geo. Hist. CompSci. Eng. Phy. Psy.
model 66 567 230 244 39 786 758 711 623
analysis 339 337 155 392 52 373 419 246 384
function 66 252 73 70 33 324 420 346 489
phase 83 419 40 31 8 127 227 785 291
system 183 489 1454 316 266 742 1132 1121 247
structure 126 469 92 183 59 277 411 341 117
method 59 303 58 80 49 380 377 175 210
state 122 308 912 360 417 379 119 1036 2 6
design 25 127 109 71 20 364 1016 288 156
interaction 36 173 17 148 13 126 218 253 213
research 378 107 769 498 21 327 283 46 476
surface 205 656 8 131 9 29 462 279 22
order 169 323 420 301 289 347 344 579 336
theory 74 83 186 146 16 165 64 514 290
process 215 412 496 327 167 489 488 266 118

Table 9. English fully distributed nouns with postspecificity

Applying a second filter to the results obtainednirthe previous specificity filter
(with p=0,001) has a drastic impact on the numlfétemns to be included in the TSL.
Overall, 58% of the items are retained in Englisid about 48% for French when
excluding verbs from the count (see 3.1 for a dismn).

Part of speech p=0,001 Distrib=9
Adjectives 1706 381
Adverbs 400 17C
Nouns 2886 551
Verbs 430 172

Table 10. Distribution filtering on the English qars
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Part of speech p=0,001 Distrib=9
Adjectives 1594 33¢
Adverbs 268 13t
Nouns 3579 612
Verbs 1984 684

Table 11. Distribution filtering on the French corp

3.3. Overall results

What cannot be seen from the previous tables @®xgarison of the final results when
applying the distribution filter and both probatyillevels and the specificity filter.

Parts of speect English French
Adjective 397 354
Adverbs 177 14¢€
Nouns 566 63z
Verbs 184 75C
Total 1324 188:

Table 12. Part-Of-Speech distribution of specidieris (p=0,01)

Parts of speect English French
Adjective 381 33¢
Adverbs 170 13t
Nouns 551 611
Verbs 172 684
Total 1274 176¢

Table 13. Part-Of-Speech distribution of specidigis (p=0,001)

If we compare the results of using a threshold=f,01 (Table 12) compared to one of
p=0,001 (Table 13) for both languages, the amouwuliatd to be validated by our team
with the lower probability is not that much largéve believe that we should start our
description of the TSL using the larger set of lissand manually exclude potential
errors. Lexicographical descriptions are now undeay for both languages and
polysemic forms are being divided into differentrass and described in an XML
structure.

4. Future Work

The first step to be taken in the near future iotik at the data being discarded by
both filtering steps, especially the borderlineadaaving a p=0,01 and a distribution of
8 to see if any items that should be included enTBL is being missed. We also need
to investigate a third filtering step that wouldvatve setting a minimal frequency

threshold in all sub-corpora. As explained in setiB.1, the difference in the tagset
between English and French had an important impadhe extraction of verbs. Verb

tenses for French should be merged or aligned eécdEtiglish tagset in order to see
what this discrepancy implies.
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We are now carefully looking at the results in ortle manually distinguish word
meanings in each language and to add definitionketdI SL. All data is contained in
XML structures and will be published to the Webtire near future. A mapping
mechanism from our format to the Lexical Markup rreavork (LMF) format
(Francopoulcet al. 2006) would be a good way to make sure the datdbeaeused in
natural language processing research and distdlaasily.

Once the language specific analysis and lexicogcapldescriptions are completed,

we will be able to link the two lists together irder to present a bilingual TLS. Tables
8 and 9 already show some similarities betweenuagegs for the top most specific
and distributed words. Data is now being handlgssely in each language to avoid
inter-language interference or influence. Movingnfra monolingual description to a

bilingual description will allow us to compare thesults obtained in both languages.
We expect to see discrepancies between languagesnalysis of these discrepancies
will tell us whether we need to complete the dataohe language or in another
because some lexical items were left out or if ghientific language in English and

French simply behave differently.

5. Conclusion

Based on the analysis and the partial validatiothefdata done to this date, we can
state that the specificity and distribution are gembut effective clues for the
extraction of a transdisciplinary scientific lexico Using more sophisticated
algorithms and natural language processing toafhtiéad to faster and more precise
results but the amount of data retrieved is smadl B, in most cases, relevant. We
believe that dividing forms extracted into varidesical units based on their meaning
is still work that should be taken care of by aidegrapher. Using semantic tagging
right from the start and fixing the output of sutdols might lead to a lengthier
processing than our approach.

Although it could be applied to various areas, work is performed within the study
of language for special purposes. It is our opirittat more applied studies need to be
done on this type of language, especially in retativith terminology descriptions.
The exploration and the description of “lexicaldag’ or “lexical subsets” that can be
found in scientific documents would be benefic@bteas like language teaching and
learning, terminology description and to naturalgiaage processing.
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Specialised lexicographical resources:
a survey of translators’ needs

Isabel Duran-Mufigz
University of Malaga

Abstract

Lexicography is facing new challenges in thé' 2&ntury and therefore, new and more appropriate
applications are being developed to satisfy useeg€ds and adapt to new technologies. But how
satisfied are users with lexicographical resour&®sich level of satisfaction is reached by thisckin
of resource? These questions have already beerestswy different scholars regarding different
types of users, but what happens with translators®r opinion, professional translators have abvay
been pushed into the background and thereforee tisea lack of concrete and useful information
about them as real users.

In this paper, we present a survey carried outmorove the development of lexicography regarding
professional translators’ needs and expectatiormaitabpecialised lexicographical resources. This
project seeks to fill this existing gap by ideniify the real needs of translators with regard to
terminology. More specifically, we present the tesof a recent survey in which translators were
asked which terminological resources they curremsly and what resources they would ideally like to
use, in order to identify their expectations andidierata about their “ideal” terminological resaurc
prior to the development of such a resource. hdped that the identification of users’ needs with
regard to terminology could lead to useful resow®eelopment projects in the future.

Keywords: specialised lexicographical resources, profesdivanslators, survey.

1. Introduction

It is an unfortunate reality that the majority eSources currently available are of little
use to translators, and therefore many are obligedsort to the creation of their own
terminological resources either from comparablgom or from existing translations.
These inadequate resources often pose a probletraf@lators since it is well known

that they usually work under time pressure and tiheyot have the opportunity to
create their own resources. This is the reason tehyinological resources have
considerable importance for them and should meeir trequirements as far as
possible. Unfortunately, these resources are frauef poor quality and do not

adequately satisfy their needs.

In our opinion, this reality is due to the factttipaofessional translators have always
been pushed into the background and their needsifokind of resource have hardly

! The research reported in this paper has beeredastit in the framework of project BBF2003-
04616 (Spanish Ministry of Science and TechnologyERDF).
2 jduran@uma.es
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ever been seriously taken into consideration. Tisisthe reason why most
terminological resources do not fulfill their expations, both regarding quality and
quantity. Therefore, professional translators aeguently obliged to create their own
terminological resources, either frad hoccorpora or translation memories.

Moreover, surveys or research conducted so farlation to lexicographical and
terminological resources seem to have been limiefdreign language or translation
students and their ability to look up definitiomsdictionaries (Bejoint 1981, Roberts
1992, Duva and Laursen 1994, Dancette and Réth&8¥,1Mackintosh 1998,
Varantola 1998, Hartmann 1999, Corpas Pastoal. 2001, Sanchez Ramos 2005,
Bogaards 2005, East 2008) but none of them focosegrofessional translatotdn
this sense, there is a lack of concrete and usefaimation about these users, who
present a number of specific features and needsdiag these resources.

This study set out to investigate how professiomahslators use terminological
resources and which necessities and difficultiey thncounter when they use them.
The intention was to provide some insight into pssional translators’ look-up
processes and to examine their needs and expestats well as to identify the
existing gap between translators’ real needs ambaations and the information
contained in this kind of resource.

2. Previous studies about resources and users’ need

A number of studies and research about termincdbgesources and users’ needs has
been carried out in the last decades, aiming @ dimt either the adequate content for
their potential users or the skills needed to prigpgse these resources. However, in
these studies, to the best of our knowledge, theas no interest in focusing on
professional translators as real users and thesgetivere ignored and not taken into
consideration, although their work is mainly basadhe use of this kind of resourte.

The majority of these previous studies have beaedan foreign language students
or translation students but none of them on pradess translators. In our opinion,
professional translators must be considered aserete and different group of users,
since they need specific terminological resouroesatry out their work and thus, they
require concrete information to satisfy their lagk-needs. In this sense, they should
be considered as real users and therefore, be tatkceaccount during the preparation
phase of a terminological resource and offerediBpeesources.

Previous studies that focus on dictionary use @nl#éssified in two main groups: on
the one hand, those which study appropriate skildictionary use; and on the other
hand, those whose aim is to identify users’ (speadlfy translators’) needs and
expectations on dictionaries.

3In their study, Duvd and Laursen (1994) workechwétgroup of informants who were partly
graduates and professional translators (the lattesunting for 38% of the total).

* The documentary phase (above all consultatiorepfiinological resources) in the translation
process occupies more than half of the time fotrdueslator.
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The first group — studies about dictionary uselski claims it is necessary to teach
certain skills to students in order to improve tee of lexicographical resources.
These studies consider a dictionary as a specizit Hwat, in order to be effectively
used, requires certain abilities to find the infation being sought,e. users need
specific training for the use of these resourcebe Tauthors claim that, used
appropriately, the dictionary can be an invaluatdel for learners of a foreign
language; but without proper skills the dictionaan be as much of a hindrance as an
aid. It seems, however, that many users lack apjatepskills and hardly receive any
dictionary training.

Works related to studying how users perceive amddistionaries have been mainly
focused on learners of second languages (Bejoii,1Blartmann 1999, Bogaards
2005, East 2008), although we can also find sorseareh about trainee translators
(Roberts 1992, Atkins and Varantola 1998, Mackintd998, Varantola 1998,
Sanchez-Ramos 2005).

Regarding studies focused on translation studentsuymber of scholars (Roberts
1992) claims that translators as language userd teeknow how to effectively
consult and use dictionaries in order to complegettanslation process with success.
So, to them, it is essential to further study thlationship between trainee translators
and specialised dictionaries. As a result, theyycaut empirical research on habits of
use, needs and different problems that dictiona@@scause to students.

The second group mentioned above — studies alamdlétors’ needs and expectations
— is closer to our research. As we said abovepiteeious studies carried out regarding
this topic were all focused on translation stud€Bisva and Laursen 1995, Dancette
and Réthoré 1997, Corpatal 2001). Up to now, we have not found any studyuabo

professional translators’ needs and expectationerder to solve this gap, we carried
out our study, which will be described in the feliag sections.

The aim of these previous studies was to identiéyresources that translation students
use when they are translating a text and the nidess®r difficulties that they
encounter during the procese, which information they consult (grammar, definitjo
etc.) and where they look it up, which difficultiésey encounter when they are
consulting a specific term or construction, amotiters.

Our goal is similar but the recipients are difféaraNe intend to find out what and how
professional translators consult terminologicaloteses and which problems or
difficulties they encounter when they do so. We a@s® interested in identifying the
type of information they would like to find in as@urce of this kind.

All the previous studies concluded that translatensithout distinguishing between
students and professionals — require the follovitrigrmation: linguistic information
(e.g definitions), semantic informatione.g. semantic relations), and pragmatic
information €.g.context).

In our study, we will try to find out if these regements are also demanded by
professional translators or if, on the contrargytheed some different data.
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3. The survey: description and results

Terminological works always start from a study attbe potential users of a resource
project, in order to know which needs they haveatwthey expect, and which
information they do (not) require. According to iBt€1984: 4):

Dictionaries are obviously written for their useidle therefore need much more
research on the dictionary user, his needs, his@afons, and his prejudices.

Bergenholtz and Tarp (1995: 77) also point outrtbeessity of carrying out previous

communication with the potential user before starthe terminological work so as to

include, or exclude, specific information.
Lexicographical work often proceeds without anyopknowledge of the potential user
group, and the dictionary may therefore be sailedhe result of the lexicographer’s
own conjectures concerning user needs for lemneatications, sentence examples,
encyclopaedic and linguistic information, etc. Tagaire more precise knowledge, the
lexicographer may make a user survey before stpditual work on the dictionary,
with the aim of uncovering the needs of potentisgrg in relation to the information
categories to be incorporated in the dictionarywa#l as the representation of this
information.

For professional translators, this research islabdyg essential if we take into account
that translators spend a substantial amount of &inteeffort consulting these sources

(Varantola 1998). In other words, professional fators need to be considered as real
users and then, be asked which needs and expest#tiey have.

These studies about users can be carried out byogimgp different empirical
technigues: protocol techniques, which are chariaetd by the fact that informants, at
the same time as they are carrying out a partiadtvity, register exactly what they
are doing (Atkins and Varantola 1998, Duva, G. dralrsen 1995); personal
interviews, which may be applied either on theirmoar in combination with other
methods and consist of personal interviews wittorimiants, who are asked direct
guestions about a previous task or about theirréqpee (Duva and Laursen 1995); or
questionnaires/surveys, by which informants answeme previously defined
guestions about a specific topic, which can be divgrse (multiple choice, yes/no
questions, etc.) (Corpas al 2001).

These three methods present both advantages amdvaigages, and they must be
selected according to the requirements of the rele&Ve preferred to employ the
survey method due to the advantages it presentssadglae other techniques.

The main advantage of this technique is the pdigilwf reaching a very large
population in a very short time, which is not pbssiwith other empirical methods.
Also, it can be administered from remote locatioagg mail, email or telephone; it is
feasible to make more precise measurement by énfouniform and comparable
answers and automatic quantitative analysis. Amdihsic advantage is that filling in
survey questions is less time-consuming than athaguirical methods, which is very
important taking into account that our recipiemteo{essional translators) do not have
a lot of time to waste filling in surveys.
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Nevertheless, it is also important to take the dlisatages into account and try to
minimise their negative effects: lack of interestdaparticipation, and lack of

reliability in answers. These two problems can éduced if the target population is
well established and the channels of distributiom @lso well selected. In our case,
these two disadvantages were to some extent eliedray focusing on professional
translators as the target recipients and by saltpdiie professional associations,
organisations, etc. as the distribution channels.

3.1. Preparation and description of the survey

This survey was designed in line with recent eshbd survey practices (Dillman
2007, Grovest al. 2008) and launched in July 2008 in English, Sgianitalian and
German. It was activated during the following threenths and sent to professional
translators via specialised mailing lists (Corpdtst, The Linguist, Termilat,
Traduccion. among others), and through several nisgions for translators and
interpreters (ACT, AIETI, ASETRAD, ITI, ASTTI, etc.It was also sent out to a
number of translation companies as well as indi@idtanslators. These contacts were
not limited to one country, or several countriegf ko organisations, companies,
translators, etc. around the world.

The survey was addressed to all types of translapmofessionals (translators,
terminologists, project managers, subtitlers, disee Figure 1 below). Its main goal
was to shed light on their opinion about the curtenminological resources and on
their use of these resources and their needs whitslating. Moreover, we aimed to
obtain information about the different terminolaicesources they used and their
preferences regarding content and organisation.

In total, 402 answers were obtained during theogethie survey was open, from which
can be drawn conclusions on the elaboration ofitertmgical resources for translators
in any specialised domain.

During the preparation phase, several importanes$iad to be carefully considered.
For instance: how can one get information on whatusers need and expect? Or how
can the researcher be sure about what participarterstand from the question? In
order to minimise any misunderstanding, ambiguityogs of information due to the
issues above, a pilot study was carried out priothie survey being completely
designed. This previous study was addressed toidenslated expertd,e., experts in
translation and terminology, aiming to enhanceitfiteal version of the survey and to
elaborate a survey which covered the proposed siéiessand goals of this study. To
do so, these experts were contacted through eandilsked to fill in the survey and
give some feedback (comments, recommendationsppatg etc.). Once the feedback
was received, the appropriate changes were madthariithal version was completed.
Hence, a high quality survey was obtained wheretradl relevant questions were
included in a clear, simple and direct way.

5 The survey link was http://clg.wlv.ac.uk/surveysigy.php?sid=29
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The survey consists of 20 questions in total, diassin 4 different sections: 1.
Professional information; 2. Working environment; Berminological resources,
and 4. Assessment of resources used by transtatdriheir views on ‘ideal’ resources.

The first part of the survey (first two sectionsdsvfocused on the characterisation of
participants, so as to obtain information aboutetént aspects of their academic and
professional experience. The informants were askguovide information about their
background (education, profession, experience)admit their working environment
(working languages, domains/genres that they usti@hslate, use of internet). The
second part focused more specifically on varioyeets of terminological resources:
users were asked to identify the terminologicabueses that they use (encyclopedias,
dictionaries, thesauri, parallel corpora/texts,)etihe format of these resources, the
organisation structure they prefer, etc. Finallgens were asked about their own
assessment of the resources. In doing so they ased to consider any problems or
inconveniences they may have experienced, takitogaocount issues of presentation
and information they thought should be presennitideal” terminological resource.

3.2. Results of the survey

In order to briefly illustrate the participants’gfite, we will present some general
information obtained in the first part of the surve

The respondents who declared themselves to bdatarsstotalled 62.55%, 13.67%
were interpreters, 6.67% project managers, 5.24%inelogists, 3.00% subtitlers,
and 8.80% worked in another profession (see Figure

interpreters
14%

project
managers
translators 7%
62%

N terminologists

5%
\ subtitler

3%

Figure 1. Participants

The majority indicated that they held a degree iran§lation and Interpreting
(61.96%), or at least had some studies in this dorfiaanslation Memory courses,
specialised translations, etc.), and only 5.08%onted not having a professional
qualification relevant to their job. Their profemsal experience was more than 10
years in 41.65% of cases, and their working languags mainly English in any type
of specialised domain (32.12%), followed by Span($5.80%), French (15.21%),
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German (9.94%) and ltalian (6.80%)Regarding the most common working
specialised domaihthe volume of translations in the legal domainupies the first
position with a 36.57%, followed by business tratishs (34.82%). Next, we find
translation in the ICT domain (30.35%), humanit{8.11%), and arts, literature or
media with 27.6% (see Figure 2).

Arts
literature
Business
Economics
Engineering
Environment
Humanities
Tourism
Medicine
Marketing
Technology
Computer
Science

Figure 2. Specialised domains with a percentage 2086

The question regarding the specialised-working dosmavas not a restricted one and
translators were able to select several specialigrdains, which gave us an idea
about the number of different domains in which theyk. According to these results,
the average number of different working domainstfanslators is six, although there
are also professionals who only work in one doneaiwho work in more than ten. At
the same time, some professionals work in close ailsn such as business,
mathematics/statistics, economics and marketingj,ottuers work in very different
domainsge.g.law, handwork, geography and ICT.

Having presented the participants’ features, we wmi@scribe their preferences and
their needs regarding terminological resources.

The participants prefer online resources (56.47%)ahy other type (electronic
resources accounted for 24.71% and paper-base@%B.Mainly due to easy and
quick access. This fact indicates that professitmaaislators need high-quality online
terminological resources so as to provide goodltesu their translations. However,
most of the online resources currently availabléaioba very poor qualification
agaigst electronic or paper-based resources indy sarried out to assess this kind of
tool.

® Apart from these four languages, translators vabte to select 36 other languages, among them
Greek, Portuguese, Russian, Chinese, Ukrainian, etc

"The specialized domains included in the surveyewgrken from the British Institute of
Translation and Interpreting (ITI. URL: http://wwiti.org.uk/indexMain.html).

8 The study for the assessment of these resourseslsmbeen carried out within the framework of
the project BBF2003-04616 (Spanish Ministry of &ce and Technology/EU ERDF), but it has not
been published yet.
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Translators prefer bilingual (39.45%) to monolingresources in the target language
(25.56%) and source language (24.12%), and abdvéo ainultilingual resources
(10.88%). This information is relevant to terminaginers, since the most convenient
resources for these users prove to be bilingualuress, or at least monolingual,
rather than multilingual. This is due to the fabgtt users consider multilingual
resources as having lower quality and being lestul their work.

To the question, “Which type of terminological reses do you use most when
translating?,” the participants selected from t&€ included in Table 1.

Bilingual specialised dictionary/glossary 18.94%
Searches in search engin€06gle 16.13%
Terminological databases 8.84%

Monolingual specialised dictionary/glossary (1)  8.63%

\Wikipedia 8.63%

Table 1. “Which type of terminological resourcesydm use more when translating?”

In this table, only the first five resources ar@wh. According to these results, the
preferred resources are specialised bilingual afiaties (18.94%), followed by
searches in search engines lReogle (16.13%). The third position is occupied by
terminological databases (8.84%), followed by momplal dictionaries (L1) (8.63%),
and Wikipedia (8.63%). In the following positionse find other resources, such as
monolingual specialised dictionaries (7.83%) orafial corpora (5.09%), but with a
lower percentage.

Here we observe some unexpected data regardingp®did, since, according to this

information, this resource occupies the fifth positamong the preferred resources by
professional translators. Hence, it must be conslas a common and frequently
used resource by these ustrand therefore, as a new possibility of searching
information, despite the negative criticisms thas tresource has received due to its
doubtful reliability.

With regard to the basic criteria to assess cugremailable terminological resources,
38.71% of the participants indicated that they db use any resource if this is not
reliable, against 33.71%, who considered that itosalways possible to find reliable
resource and 19.11%, who acknowledged that theyndtdcarry out any previous
assessment of the resource.

° The complete list of resources and their percastégigiven in Appendix 1.

1 The percentage obtained by Wikipedia is low (8.5386t here we must take into account that
participants had to choose among a wide rangesoiurees and this is why none of the percentages
are very high. In Appendix 1, the total selectifmrseach resource are shown in the first column.
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In order to identify the most relevant criteria daygd by the participants to
determine the reliability and quality of resourcésey were asked to order seven
different assessment criteria, from 1 to 7, whemgak the most relevant criterion of
selection. The criteria ordered according to tlpeaferences were the following: 1.
Authorship; 2. Specialisation of the website; XHRiess of information; 4. How up to
date it is; 5. Ease of access; 6. External commabtsut the resource, and 7.
Instructions for use. According to these resultsfgssional translators consider
authorship as the most important criterion of kaligy, followed by the specialisation
of the website, and as the least relevant the madteomments about the resource and
the inclusion of instructions for use.

We will now present the results of the key questibthe survey: “What do you think
a good terminological resource for translators &haffer?” The different options
were based on categories included in ISO 12620:1988 results differed somehow
but in general they coincide in the information @hishould be considered essential,
desirable and irrelevant. With these results, teogiaphers of resources for
translators will have a very clear idea about whidbrmation translators need, prefer
and expect and what is irrelevant to them. Alsomieographers can identify the
information that is not considered as essentialtfayslators but which can be
interesting to include in a resource targeted etle. desirable data.

Essential data Desirable data Irrelevant data
Clear a}nq_ concrete A great variety of units (n., v., adv., adj.) E_tymolog_lcal
definitions information

An explanation of each translation

Equivalents Pronunciation

equivalent
Derivatives and A greater variety of examples Syllabification
compounds
Domain specification Grammatical information
Semantic informatioisemantic relation
Examples

frames)

Phraseological
information
A definition in both
languages (if bilingual
(45.11%)
Abbreviations and
acronyms

Pictorial illustrations

A definition in both languages (if
bilingual) (45.38%)

Instructions for use

Table 2. What do you think a good terminologicalowerce for translators should
offer?

From table 2 we can draw some conclusions about phodessional translators need
and expect from a terminological resource. Undaliptethese users require
information that helps them to codify the new megssahat is: on the one hand,
linguistic information (definitions, equivalentspltocations, acronyms, etc.); and on
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the other hand, pragmatic information (domain dfpEtion, context). The rest is
desirable but not essential.e. semantic information, images, grammatical
information, etc.

There is only one option that is repeated bothsasmial and desirable data, which is
“definition in both languages”. The fact that thergentages are so similar (45.11%
and 45.38%, respectively) makes it clear that msifmal translators are not in
agreement on this point. Therefore, it is up totéreninographers to decide to provide
both or just one definition in their terminologigakource for translators.

To conclude, the survey also offered the opponuitgive some feedback through an
open question (“Do you have any other suggestiooutalbhe content of a good
terminological resource for translators?”). Theveers given were very interesting
and the following ones recurred most:

- Exportability (.txt or .tmx)

- Clarifications and examples about use (the tediwsls that should NOT be used
because they are tricky, inconvenient, false cagmaitc.)

- Information on example sources (references, URLcs)
- Cultural differences between source and equivaém, and regional variations
- Links to other resources.

These are options that are not usually includeii;kind of resource but are required
by these specific users. Consequently, it is ctbat professional translators have
hardly ever been taken into account as potentiaisuim the design of terminological
resources.

4. Conclusions

The results obtained in this research clarify theeds and expectations that
professional translators as real users have. Wekmmw more about their opinions
regarding the current terminological resourceslznge given them the opportunity to
describe their “ideal” resource.

Translators are not real experts in the numerodsdififierent domains they work in
and thus, their translation process is mainly basedll the terminological resources
they consult. Hence, they need appropriate ressumzuding adequate information
in order to satisfy their needs and thus, to be ablprovide high quality results in
their translations.

The results obtained from this research differ fithim conclusions drawn in previous
studies (based on trainee translators and secowggidge students), which defended
the needs to include linguistic, pragmatic and s#imanformation in resources for

translators. Here we see that professional trarslatonsider semantic information
(semantic relations, semantic frames or domains) es desirable data but not as
essential dataj.e. they do not see this information as essential only as
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complementary. Consequently, we observe how train@eslators need different
information than professional translators and ttoges it is necessary to know their
specific needs in order to elaborate resourcethéme professionals.

Also, it is relevant to take into consideration theeds of professional translators in
order to provide quick and easy access to infolonai online resources and include
good and concrete definitions together with pragenaiformation (context, tips of
use, information about false friends, etc.) whidh kelp them understand the source
term and correctly translate it.
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Appendix 1:

Monolingual specialised dictionary/glossary (L1) 91 B.63%
Monolingual specialised dictionary/glossary (L2) 717.83%
Bilingual specialised dictionary/glossary 28B3.949
Multilingual specialised dictionary/glossary 42 8%
Monolingual visual dictionary 8| 0.54%
Bilingual visual dictionary 200 1.349
Section Images in a search engine (like Google) 3365%
Searches in search engines (like Google) 241139

Parallel corpora (original texts and their trarislag) || 76 || 5.09%

Comparable corpora (original texts in both langsj® || 4.62%

Terminological database 188.84%
Encyclopaedia 46| 3.08%
Wikipedia 129| 8.63%
Mailing lists 24 || 1.61%
Internet forum 62| 4.159
Thesaurus 48 || 3.21%

Other 15 || 1.00%




DIL: a German-Italian online specialized dictionary
of linguistics

Carolina Flinz2
University of Pisa

Abstract

DIL is a bilingual (German-Italian) online dictioryaof linguistics. It is still under constructiome
contains 240 lemmas belonging to the subfield oerf@an as a Foreign Language”, but other
subfields are in preparation. DIL is an open diudiy; participation of experts from various sulifiel

is welcome. The dictionary is intended for a ugeug with different levels of knowledge, therefire

is a multifunctional dictionary. An analysis of sting dictionaries, either in their online or weitt
form, was essential in order to make importantsiens for the macro- or microstructure of DIL; the
results are discussed. Criteria for the selectibentries and an example of an entry conclude the
article.

Keywords: online dictionary, open dictionary, linguistickjlingual, German-Italian, German as
foreign language.

1. Introduction

This paper describes some selected aspects of lare @derman-Italian specialized
dictionary covering the field of linguistics. Folling the University Reform of 1999,
the need for such a tool in Italy was particulatyong, as no such dictionary existed
either in a printed version or online.

DIL (Deutsch-Italienisches Fachworterbuch der Lingujstka project of the Institute
of Linguistics of the University of Pisa (Foschib&rt and Hepp 2004: 37). In order to
make it available to as many users as possibla# eveated as an online dictionary
with free access via the internet. It was publisiee@008 on the University's server
(http://Iwww.humnet.unipi.it/dott_linggensac/glossdf), and is regularly updated.

DIL is a bilingual dictionary (German-Italian), bittis “monolemmatized” in the
sense that it is one-way: the entries are in Geyrham the equivalents and the
explanations are in Italian.

It is a specialized dictionary covering the fielidlioguistics. At the moment only the
subfield of DaF Deutsch als Fremdsprachee. “German as a foreign language”) is

! carolinaflinz@virgilio.it

Cahiers du Cental, n° 7 (2010), 67-76
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complete, but other subfields (such as morpholdgxicography, etc.) are either in
preparation or planned.

DIL is an open dictionary, so the participationnfrexperts from the various subfields
is welcome. The concept is that of “Wikipedia”, ltheé entries are strictly controlled
and revised by an academic committee before pulditaThe author remains
responsible for the entries and can be contactetéysers.

After stating the specific functions of the dictioy, the needs of the potential user
group and its possible usage (Section 2), an asatfshe existing dictionaries within
this field, both in their written and their onlifierms (Section 3), was carried out.
These analyses were of great importance in orderdate a dictionary that would
combine both the qualities of a print and of anirenldictionary. This helped to
provide guidelines for the composition. The lexiagghic basis and the criteria for the
compilation are also briefly presented (SectionM).example of an entry taken from
the dictionary (Section 5) concludes the article.

2. Dictionary Functions

Dictionary functions are strictly related to théeinded user group (a), its needs (b) and
the potential usage situation (c). All of these everrucial for the design and
preparation of this dictionary.

(a) The identification of the potential user is ookthe primary requirements in
planning a dictionary cf. Barz et al. 2005: 15), but this is a recent interest in
lexicography ¢f. Hartmann 1983) and a real turning poiot 6fgen 1991: 2896).
Usually the lexicographer has a special set ofsuigsemind from the beginning.

Even in the case of LSP dictionaries, which represecategory in its own right as
they are designed for small, homogenous groups wiithilar characteristics, the
potential user group is normally heterogeneous.

Lexicographers therefore need general guidelinethfgr project and recent literature
distinguishes between three main user groups: exmami-experts and laypeoptd. (
Nielsen 1990: 131, Bergenholtz and Kaufmann 198/99).

The intended user group of DIL is a mixture of thélsree categories, with different

levels of knowledge and language competence. lirapasses both the layperson and
the expert (student or teacher from various fietdgh as germanistics, linguistics or
German as a foreign language, authors of bookscdgsaphers or academics in

general), so flexibility is important.

Lexicographers usually have to make a profile o thtended user group. DIL
distinguishes between:

- aprimary user group: users with Italian as thesthmar tongue and German as a
foreign language;
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- a secondary user group: users with German as riratiner tongue and lItalian
as a foreign language;

(b) The needs of the intended user group can besssd in many ways.
Lexicographers usually differentiate between: higtof dictionary user habits, users’
experiences, analyses of the real, concrete ndetie aser group in a particular usage
situation and listing of the hypothetical problenfsthe usef. The results determine
what type of information should be included in thetionary and what can be omitted.

Different methods can also be used (questionriaicdsservation, experiments, using
protocols, interviews etc.) in order to analyze thiferent needs. DIL used written
guestionnaires (sent by e-mail) and interviews.

Every method has a higher or lower level of objgisti while more objective methods
are preferred of. Baunebjerg Hansen 1990: 8), it is also importanintlude the
introspection of the lexicographecf( Barz et al. 2005: 83). Through accurate
analyses, lexicographers can avoid many criticatroents ¢f. Z6fgen 1994: 51). In
order to have a concrete contact with the userstand, to fulfil their needs in the
most effective ways, DIL has chosen to add a qomesdire that the user can read, save
and answer.

(c) In order to have a real idea of the potentiabrugroup and of its needs,
lexicographers recommend defining the possible eisdiyation ¢f. Wiegand 1977:
101; Kihn 1983). Usually, lexicographers chooseafrtavo possible situations:

1. The user needs some specific information anksléar it in the dictionary;

2. The user uses the dictionary in order to solygablem (reception, production or
translation).

DIL will try to fulfil both needs.

Dictionary functions represent a compromise betwbemeeds of the user group and
the information found in a dictionary in order te@et these needsA dictionary can
perform many functions and an LSP Dictionary evemarso, but multifunctionality is
always recommendedf( Bergenholtz 1992: 49). The distinction between enand
less important functions is fundamental and hdigdexicographer in the definition of
the lexicographic basis, the selection of entribs, choice of information following

2 Cf. Wiegand (1977); Kiihn (1983); Hartmann (1983); Bzhjerg Hansen (1990); Zéfgen (1991);
Storrer and Harriehausen (1998); Schaeder and Bleoge (1994); Z6fgen (1994); Baet al. (2005).

3The pros and cons of making use of questionnaiesliacussed in Baet al.(2005: 85), Ripfel
and Wiegand (1988: 493).

“Many authors have investigated function$. Gerba 1982, Hausmann 1977, Kromaginal.
1984, Mugdan 1992), trying to build classificatioasd typologies; we quote only some of them:
communication and knowledge functiore. (Schlaefer 2002); direct or indirect functiords. (Tarp
1994: 230f); active and passive functiont Gerba 1982: 52ff); productive and receptive function
(cf. Welker 2003: 12); “enkodierende und dekodierendekianen” €f. Wiegand 1998); text
dependent and text independent functiafisBergenholtz and Kaufmann 1997: 98-99); L1-L2 or L2
L1 translating functions (Hausmann 1977).
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the entry (Kromanret al. 1984: 167), the determination of the “outside e¥ftand
the construction of the layout and web desiginBarzet al. 2005: 21).

DIL is a multifunctional dictionary and performspaurality of functions, in that it is
both active and passive, but also usable for theymtion and reception of texts. In
addition, it can be used for translating from L1®and from L2 to L1.

On the basis of the intended user group and of faefual and linguistic competences
(both in L1 and L2), the needs that DIL has toif@hd its functions can be summed
up as follows:

- The Italian mother tongue user can use DIL in otdeperform the following
operations: understand an LSP German word; translaberman word; learn
more about an LSP word (the user wishes not onfintbinformation but also
to improve his encyclopaedic knowledge).

- The German mother tongue user will use DIL whemdiating into Italian;
and/or when he/she is producing LSP texts in halia

3. Analyses of the existing dictionaries of linguistics

Two analyses proved to be of great importance d@eroto make decisions about the
macro- and micro-structure of the dictionary: 1¢ #malyses of written monolingual
dictionaries of linguistics; and 2) the analysesoofine monolingual and bilingual

dictionaries covering the field of linguistics.

1) The first important monolingual dictionaries bfiguistics were published in
Germany at the beginning of the 70s and in Italyhat end of the 80s. Before this
period, there were only translations from Frencl &om English. Even if the two
countries had a similar evolution, the lexicograpliork was much more intensive in
Germany. In addition, the number of published diwdiries was higher and nowadays
there are many more dictionaries in Germany (Bufsmbewandoswki, Metzler, etc.)
than in Italy (Beccaria, Cardona). After 1999, veeild not identify any publications
in either country, the one exception being theidtaltranslation from Bulmann
(2007).

Even though monolingual dictionaries differ fronckeother, in the sense that they
have different entries, the given information ig tiee same and the structure of the
entries changes. The analyses of a small corpdictibnaries revealed that a written

dictionary is made of at least the following coments, also called “outside matter”:

a) an introduction; b) a register of the entrigsa dist of abbreviations; d) a guide for

the correct usage of the dictionary; e) a biblipgra

While both German and Italian dictionaries haves¢éheomponents, the major
difference concerns the bibliography: German diwites place a precise bibliography
at the end of each entry, so that the users whio twiknow more about the theme can
find further information; Italian dictionaries havenly a large and detailed
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bibliography at the end of the dictionary. Thisltmgraphy is not of great use for the
layperson or semi-expert user, who will tend tolgst in detail.

2) From the start of the 80s, many dictionariedirgfuistics (both monolingual and
bilingual) have been published onlindf we enter “dictionary of linguistics” in a
search engine lik&oogle Altavistaor Lycosthe results include not only dictionaries
but also lexicons and glossaries. One search rdgytil 2009) includes 24
dictionaries/glossariés17 are monolingual, 5 bilingual and 2 plurilingua

Some general considerations can therefore be made:

a) The term “dictionary” is used often in a geneway, rather than following
lexicographic criteria. The limits between dictiopjaarchive, grammar, databank are
not strict and this can be seen as a typical ckenatic of the online productf. Abel
2006: 52);

b) There is an extensive use of the terms “glossamyd “lexicon”, often
interchangeably;

¢) There are both dictionaries that have been @tplicreated for the online medium
and dictionaries that are adaptations of writteesorWe also found dictionaries that
are added as Word or pdf files;

d) 83% of the published dictionaries have beennfiea by universities or university
institutes; 8% also belong to the academic world,tbey are published privately by
university professors or research groups;

e) Many works were produced as a result of unitieurses, seminars, lessons or
written publications;

f) Some dictionaries are linked to large portals;

g) Most of them have never been modified afterrtipeiblication; updates are not
often seen (only 25% have been updated since 2007);

h) Some dictionaries are still present on geneoalats but the links are no longer
functioning so that they cannot be opened;

i) The copyright for most of them is shown through symbol ©.

The analyses of the “outside matter” have showiffardnt situation when compared
with written dictionaries, since there is much mibeibility in online usage.

5 Compared to the number of dictionaries of the gantmnguage, the number of published
dictionaries of linguistics is very small.

© Only dictionaries of general linguistics have bésted. Specific dictionaries concerning only one
subfield or similar works have been excluded. Iswated that there is a large number of grammatical
dictionaries.
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Figure 1. Results from the analyses of the “outsiddter”

Figure 1 displays the results of our analyses ef‘thutside matter”. It shows that:

- Many dictionaries (85%) have an introduction (butlyo50% have an
introduction that follows lexicographic criteria;ost of them are made up of
only two sentences);

- Only 20% have a usage guide, but it is always wanimal;

- Only 20% have an explanation of the abbreviaticadthdugh usually quite
simplistic);

- Only 50% have bibliographic information;
- Only 50% have a register or index.

We can conclude that there is a significant diffieee between written and online
dictionaries. Written dictionaries are more acadaifly sound, and they have a more
complete macrostructure. Online dictionaries usudl not make use of the most
important technological instruments, like queryiongls, links, etc. About 70% of the

online dictionaries are written dictionaries corgdrinto an online form.

DIL uses as a model the dictionaries of linguistitgheir written form, therefore it
includes an introduction, an index, a list of abions, a guide for the correct usage
of the dictionary, guidelines for the addition oéw entries; and bibliographic
information at the end of the most important estrie

DIL also attempts to use the specific features mifne dictionaries, in that it has
querying tools, links (external to other relatedtidinaries and internal between the
entries). Multimedia facilities are also planned.



DIL: A GERMAN-ITALIAN ONLINE SPECIALIZED DICTIONARY OF LINGUISTICS 73

4. Criteriafor the selection of entriesand lexicographic basis

The function of the dictionary should always be tkiepmind when deciding on the
criteria for the selection of entries. These ineltide user group and the context of use
(cf. Bergenholtz 1989; BeiRenwenger and Kdrkel 2002;nkaonet al. 1984). Even
though an LSP dictionary presents fewer probleras thlanguage dictionary, the risk
of being too subjective is higlkef( Haensch 1991: 2920).

In order to reduce this risk, a lexicographer asort to:
a) Computational analyses;

b) Analyses of the entry list of other dictionarsthe same or similar type (Bagt
al. 2005: 88; Bergenholtz 1989: 774);

c¢) Creation of a corpus of LSP texts and bookslie&ing to the lemmatized field and
can be used as a guideline.

DIL used only b) and c) because a) was not suit@nleur purpose.
In terms of the subfield of DaF, DIL used two tymésources:

1) General printed dictionaries of linguistics aheir list of entries. These sources

have been analysed by identifying terms belonginthé lemmatized subfield. In the
case of a term pertaining to more disciplines, dhly sense belonging to the field of
German as a Foreign Language (DaF) was taken éctmuat.

2) LSP dictionaries and glossaries of applied listiecs. Two types have been
analysed:

- specific LSP dictionaries or glossaries, such dbda (1999) and Homberger
(2005);

- small glossaries, that can usually be found atetie of important books and
compendiums, such as Balboni (1999) (74 entrieiipeCti (1994) (40 entries),
and Frabboni (1992) (51 entries).

A small corpus of LSP texts was created. Generakbmf applied linguistics and
more specific books of D&Rere analysed for key words. These were then irefort
into Excel tables that were consulted for the compilatiorthef final list. The main
criteria for the selection of the entries were @ptoal relevance and frequency;
semantic maps were also of great help.

Lacunae are a typical problem of dictionaries,ibuhe case of online dictionaries, the
gap can easily be filled. In DIL it was decided tmtemmatize the following types of
entries:

7 Cf. Lewandowski (1994), Gliick (2000), BuRmann (20@ccaria (2004), and BuBmann (2007).
8 Cf. Bauschet al. (1995), Ciliberti (1994), Freddi (1994), Hellig al. (2001), Huneke and Steinig
(2005), Ricci Garotti (2004), Roche (2005), R6§1494), Storch (1999), Wierlacher (1980).
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a) terms that overlap with other disciplines;
b) terms which belonged essentially to the prattezching;
¢) terms that are not real LSP words.

In the case of polysemous words, the different nmggnare listed in the explanation
of the entry. In the case of synonyms, all of themre listed as entries, but the
definition itself is located only under the moreduently used term; the others are
linked to this.

5. Conclusion

Two main criteria were used for the selection dfies,i.e. conceptual relevance and
frequency. A small and ad hoc corpus of texts was tcreated consisting of 242
lemmas pertaining to the section of DaF (Germarad®reign language). Some
sections of the dictionary concerning historicahtay, text linguistics, morphology,

language for special purposes and lexicographygamently being prepared, whereas
others have been planned (phonology, syntax etc.).

DIL is an encyclopaedic dictionary which, howevevants to give additional
information to the potential user on the basishef heeds mentioned in Section 2. So
every entry is followed by grammatical informatiabout numbérand genre, the
Italian equivalent or equivalents, the field ofginstics to which the term belongs in
an abbreviated form, the definition and explanatite code corresponding to the
author of the entry, related terms and the bibiphy. Examples and possible
synonyms can also be found.

Figure 2 is an example of an entry taken from ticgahary.

Medien, audiovisuelle
(Plural)

(DaF) Terminz che identifica il materiale e gli strumenti glottodidattici di tipo audiovisivo. Sono
caratterizzati da una strumentazions tecnalogica & un supporto audiovisivo Strumenti tecnologici
utilizzabili sono il televisore | il videoregistratore, il lettore dvd, mentre supporti audiovisivi sono video, dvd
ecc | materiali & gli strumenti audiovisivi hanno un influsso positivo sull apprendimento, in quanto
conferiscono autenticita alla dinamica di classe. Funzioni principali sono’ informazione sul paese
straniero, presentazione di modelli comportamentali sociocomunicativi adeguati alla situazions, stimolo
delle abilita sia ricetlive sia produttive (¢f)
Aiden

BRAMDI, ML — HELMLING, B. (18858) Arbei mif Video am Belspiel von Spielfilmen. Manchen, GUGOLD,
B. (1991} Zu Theorie und Praxis der Arbelf mit Video im Berelich Dewtsch als Fremdsprache. In: info DaF 18,1,
=, 34-39, LONERGAN, J. (1989). Fremdsprachenunterrichf mif Video, Ein Handbuch mif Materialien. |smaning,
SCHWERDTFEGER, 1.C. (1988) Sehen wnd Versiehen Arbelf mif Fimen im Unferrichf Deuwisch als
Fremdsprache. Berlin

Figure 2. Example of an entry of DIL
(http://www.humnet.unipi.it/dott_linggensac/glossavd

°In the case of plural instead of mentioning thicler the user will find the wor@lural. This to
avoid misunderstanding because in German the famaniticle and the plural article are identical.



DIL: A GERMAN-ITALIAN ONLINE SPECIALIZED DICTIONARY OF LINGUISTICS 75

Refer ences

ABEL, A. (2006). Elektronische Worterbliicher: Neue Wegel Tendenzen. In FSaN
VINCENTE (ed.). Akten der Tagung “Lessicografia bilingue e Traduwo metodi,
strumenti e approcci attuali” (Forli, 17.-18.11.28D Polimetrica Publisher (Open Access
Publications): 35-56.

BALBONI, P.E.(1999).Dizionario di GlottodidatticaPerugiaEdizioni Guerra.

BARZ, |., BERGENHOLTZ H. and KORHONEN J. (2005).Schreiben, Verstehen, Ubersetzen,
Lernen. Zu ein- und zweisprachigen Worterblcherh Deiutsch Frankfurt a.M.: Peter
Lang.

BAUNEBJERG HANSEN, G. (1990). Artikelstruktur im zweisprachigen Wdorterbuch.
Uberlegungen zur Darbietung von Ubersetzungsagentah im Warterbuchartikel
Tlbingen: Max Niemeyer Verlad ¢xikographica Series MaipB5).

BeEccAria, G.L. (ed.). (2004)Dizionario di linguistica e di filologia, metricasetorica. 3.
Auflage. Torino: Einaudi.

BEIRWENGER M. and KORKEL, B. (2002).Die Lemmaselektion im De Gruyter Wérterbuch
Deutsch als Fremdsprache. In HWiegand (ed.).Perspektiven der padagogischen
Lexikographie des Deutschen. Untersuchungen anhdesl “De Gruyter Worterbuch
Deutsch als FremdspracheTubingen: Max Niemeyer Verlag: 393-412.

BERGENHOLTZ H. (1989). Probleme der Selektion im allgemeinersgiachigen Worterbuch.
In F.J. Hausmannet al. (eds). Worterblicher: ein internationales Handbuch zur
LexikographieBand 1. Berlin & New York: De Gruyter: 773-779.

BERGENHOLTZ H. (1992). Lemmaselektion im zweisprachigen Wonetb In G.Mederand
A. DérnerWorte, Worter, Worterblcher. Lexikographische Begé zum Essener
Linguistischer Kolloquium Tibingen: Max Niemeyer Verlag.€xikographica. Series
Maior 42).

BERGENHOLTZ H. andKAUFMANN, U. (1997). Terminography and Lexicography. A Critical
Survey of Dictionaries from a Single SpecialiseeldriInHermes18: 91-125.

BurmANN, H. (2002).Lexikon der Sprachwissenscha&t Auflage. Stuttgart: Kroner.

BurMANN, H. (2007).Lessico di Linguistica. Traduzione italiana, adat@nto e revisione
sulla base delle 3° edizione originale, rivista athpliata a cura di Paola Cotticelli
Kurras. Alessandria: Edizioni dell'Orso.

CARDONA, G.R.(1988).Dizionario di linguistica Roma: Armando.
CILIBERTI, A. (1994).Manuale di glottodidatticaFirenze: La Nuova Italia.

FoscHI ALBERT, M. AND HEPR M. (2004). Zum Projekt: Bausteine zu einem deutsch-
italienischen Worterbuch der LinguistiaF Werkstatt4: 43-69.

FrABBONI, F. (1992) Manuale di didattica generalékoma & Bari: Laterza.
GLUCK, H. (2000).Metzler Lexikon Sprach@. Auflage. Heidelberg: Metzler.

HAENSCH, G. (1991). Die mehrsprachigen Worterbiicher und iPmbleme. In F.J.
Hausmann, O. Reichmann, H.E. Wiegand and L. Zdesis).Worterblcher, Dictionaries,
Dictionnaires. Ein internationales Handbuch zur lkegraphie.Handbucher zur Sprach-
und Kommunikationswissenschaft (HSK 5.Brjtter Teilband. Berlin & New York: De
Gruyter: 2909-2937.

HARTMANN, R.R.K. (ed.) (1983)Lexicography: Principles and practickondon: Academic
Press.

HOMBERGER D. (2005).Lexikon SchulpraxisMiinchen: Schneider Verlag.

KROMANN, H.P., RIBER, T. and RosBACH, P. (1984). Uberlegungen zu Grundfragen der
zweisprachigen Lexikographie. In H.E. Wiegand (e&judien zur neuhochdeutschen



76 C.FLiNZ

Lexikograophie VHildesheim & New York & Zirich (Germanistischenlguistik 3-6/84):
159-238.

KUHN, P.(1983). Sprachkritik und Wérterbuchbenutzung. IEHAiegand (ed.)Studien zur
neuhochdeutschen LexikograpHlé Hildesheim & New York: Olms (Germanistische
Linguistik 1-4/82): 157-177.

LEwANDOWSKI, T. (1994). Linguistisches Worterbuchb. Auflage. Heidelberg: Quelle &
Meyer.

NIELSEN, S. (1990). Contrastive Description of Dictionar@svering LSP Communication.
Fachsprache/International Journal of LSBR4: 129-136.

STORRER A. and HARRIEHAUSEN, B. (1998). Hypermedia fur Lexikon und Grammatik.
Tlbingen: Narr.

WIEGAND, H.E. (1977). Fachsprachen im einsprachigen WoértdgrbKritik, Provokationen
und praktisch-pragmatische Vorschlage. In H. Sclolma and B. Leuschner (eds).
Linguistik: Beschreibung deGegenwartssprache. Kongref3berichte der 7. Jahrestag
der Gesellschaft fir Angewandte Linguistik. GAtier 1976 Bd. Il. Stuttgart: 39-65.

WIEGAND, H.E. (1998).Worterbuchforschung. Untersuchungen zur Wérterbanhlkrung,
zur Theorie, Geschichte, Kritik und Automatisierudgr Lexikographie 1 Teilband.
Berlin: De Gruyter.

ZOFGEN E. (1991). Bilingual learner's dictionaries. In F.BHausmannet al. (eds).
Worterblcher/Dictionaries/Dictionnaries. An Intetitnal Encyclopedia Lexicography
(1. Berlin & New York: De Gruyter: 2888-2903.

ZOFGEN, E. (1994). Lernerwdrterbuch in Theorie und Praxis. Ein Beitragur
Metalexikographie mit besonderer Beriicksichtigueg &ranzésischenTlbingen: Max
Niemeyer Verlagl{exikographica Series Maipb9).



Acquiring semantics from structured corpora
to enrich an existing lexicon

Nuria Gald, Véronique Re¥y
Aix-Marseille Universités

Abstract

Lexical and semantic information is crucial for Nb? and large and for building linguistic resources
in particular. However, this kind of informationhard to be obtained be it manually or automagicall
The difficulties come from the very nature of théormation (what do we mean by ‘meaning’? What
is ‘semantics’? How are ‘meanings’ combined andiptd words?) and from the resources (How are
‘meanings’ formally represented and displayed?).this paper we present a methodology for
automatically acquiring semantics from structuredpora (machine-readable dictionaries and free
encyclopaedias on the web). This information isdugeenrich an existing lexical database to build
families of words in modern French.

Keywords: automatic acquisition, semantic information, niarfphonology, lexical database of word
families.

1. Introduction

At the age of digital resources, language learbersefit greatly from a variety of

available applications. For example, in the caseleftronic dictionaries, the learner
may look up information concerning a given word:am@g, etymology, spelling,

pronunciation, grammar (gender, part of speeclggeigoccurrence in a text), etc. In
addition, frequency information has become avadalilgarriff 1996). The learner

may thus find out if the word is common or not iretlanguage or in a particular
specialized sub-language.

The resources used for e-learning tend to be elgctiversions of paper resources:
they present the same information, the only diffeeebeing the way this information
is searched and displayed. Some examples illustiepoint for French: the TLEi
(Trésor de la Langue Francaijseand the DAE (Dictionnaire de I'Académie
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Francaisg, both available online with exactly the same eohtas in the paper
version.

Lexical databases and networks, built to be useanbgins of computers (no paper
versions), are supposed to go further with regémdthe lexical description (due to
storage possibilities, the conceptual organisatibthe information, etc.). Though a
number of projects have arisen, more specificalyrultilingual resources (Papillon
database EuroWordNet, etc.), the learner only obtains mifins and lists of
synonyms when looking for semantic informatiorisihot feasible for such resources
to “navigate” through lexical units sharing semard@omponents in the same family
neither to access a particular lexical unit froreed of ideas carried by the semantic
information (as in flexional languages like Frerbb construction of words is based
on phonological and semantic continuity, it wouldrklevant to navigate in a resource
by exploiting this implicit practice of speakers).

The goal of the work described here is to proposmahod for automatically
enriching with semantic information an existingiéat database of modern French,
Polymots. Adding semantics to the resource wiltéase the number of navigational
paths, that is, the number of ways to access angixed.

The paper is organized as follows. First, in Sectlty we introduce the notion of
morpho-phonological families and we briefly outlithee main features of Polymots. In
Section 3 we present a method for automaticalllecthg semantic information from
structured corpora and we discuss the notion ofimoity and dispersion of meaning
within a family of words. Finally, we present ouonclusions and future work in
Section 4.

2. Morpho-phonological families in modern French

Traditionally, lexical morphology has been diachcoand has focused on the notion
of word families on the basis of word form origifetymology). In morphological
synchronic studies, the focus is rather on segmgntiords in minimal meaningful
units (morphemes). In this approach, the aim idbdudd models of morphological
constructions of the lexicon. However, this tasfaisfrom being trivial.

2.1. Morpho-phonology

While in some cases structural analysis is quitggtitforward,i.e. “bras” @rm) and
“brassard” armband clearly share an element, the stem “brag’in{ which is also
common in both English translations), in otherdsitnot. Questions such as the
following may arise: (1) do “biscuit’cpokig@ and “cuire” (o baké belong to the same
family?; (2) can we group into the same familgofifituré’ (jam) and “défaite”

® http://www.papillon-dictionary.org
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(defeaj? In the first case, we recognize the past patddiorm of the French verb to
bake (“cuit”, baked; in the second, we perceive a link between twiteated forms
(the simple past form (“fit"did) and the past participle (“faittjong) of the same verb
“faire” (to do. In neither of these cases, do we perceive theedarm, but rather one
of many possible ones.

In consequence, and following Kiparsky (1982), gswme that the process of word
construction implies phonological transformatiotizat is, vocalic and consonantic
alternations. As the process takes place withirldkeme, we can talk about morpho-
phonological processes. However, the alternatioesnat systematic. To give an
example, while many words ending in /o/ alternaiih viel/ (“ciseau’chisel| “ciseler”

to chise] “chateau’castle “chéatelain”manor, “appeau’decoy “appel” call) some do
not (“fourreau”sleeve “berceau’cradle, “gateau”cake. In order to take into account
this morphophonemic process, we have annotated atigrthe words of our word
family corpus.

2.2. Semantics

Segmenting words into morphemes raises interesfirggtions concerning meaning,
as well as morphemes and word families as a whole.

2.2.1. Morphemes

Some words in French have been created with melasmgnorphemes (we call them
“opague stems”). To give an example, the word rftéran” has been built following
“cata-maran”, although “maran” is a non-Latin membéss stem. Other examples are
“panta-lon” and “panta-court” which share the stganta”.

In various cases, it is possible to identify a camnstem in a family which does not
have a meaning as a single word in modern Frenehp(td its Latin origin). For
example, “duct” is not a lemma (lexical unit); hoxge, it is part of “con-duct-eur”
(driver), “pro-duct-eur” produce), “intro-duct-ion”, “sé-duct-eur”geducey, etc.

2.2.2. Word Families

The point that we would like to make in this pajsethat words in families may have
common meanings. As explained in Section 1.1., wam grouped into families on
the basis of a common morpho-phonological stemré&fhee, in some families the
segmentation entails the problem of lexical vapiatiTo illustrate this idea: if words
in the previous family share a stem (“duct”), theestion that can be asked is the
following: What is the nature of the (semantic)klibetween all the words in this
family ? This question is implied by our hypothetsiat all the words in a family share
not only a morpho-phonological stem, but also hewme kind of meaning, hence, are
semantically coherent. In some cases, the commamimg is quite straightforward:
“terre” (globe/earth), “territoire” (territory) and “terrasse”térrace share the notion of
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area and surface “gluant” (viscou$, “glutineux” (sticky), “agglutiner” @glutinate
may be said to share the notionsti€ky, adhesive, viscoustc.

Clearly, the degree of semantic cohesion in a faisilvariable. In some cases it is
transparent, in other cases it is much harderdaspmand, as a consequence, it entails
substantial conjectures about the semantic contininua family. That is the point we
wanted to investigate by automatically acquiringnaetic information from structured
corpora €¢f. Section 2). Before describing our method, we byriefitline the features
of the lexical database developed for French wordanized into families.

2.3. Polymots

After manual segmentation of 20,000 French wordgyreziped the words to build a
lexical database of about 2,000 families (Gala &Redy 2008). Subsequent
morphological analysis revealed that one thirdhefm are “opaque stems” and the
other two thirds “transparent stems”. Transpardems are meaningful words in
Frenche.g.“terre” (earth/globg, “glue” (glu), and “boule” ball).

Constructional morphology is very common in Freacll other Romance languages,
the average of words in a family being about tedchd items. However, productivity
varies with the families. Unlike families composetl one or two memberse(g.
“chaise” hair) is the only lexical unit of its family, “choi” ieg the common stem of
“choix” (choicg and “choisir” o choos§), some stems can be found in various
families containing up to seventy or eighty lexideims: “mue/mut” in “commuter”
(to commutg “immuable” jmmutablg, “mutuel” (mutua), “remuer” o shaké, etc..

3. Acquisition of semantic information from structured corpora

At present, Polymots displays only morphologicaloimation which is used by
speech therapists to help patients presentingicelitseasese(g.dyslexia, Alzheimer)
improve vocabulary learning. The need for semaimiormation in this context is
twofold: understand unknown lexical items and ble &t access them.

This being so, we consider that the learner woulsb@bly better understand the
meaning of a lexical item by grasping the semdlirtics connecting words with other
words of the same family (hence the meaning of amknwords likeglueyor glueball
would easier be grasped if we mentiorggde, the ‘baseword’, as it shares with the
target words notions liketickiness, adhesion, viscouyitAs shown by Zock and
Schwab (2008), adding semantics will also help tkeguage producer
(speaker/writer) find the word s/he is looking fby providing some kind of
conceptual input (for exampléle, key, path, fasfielding shortcuj.
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3.1. Related workoncerning semantic acquisition

Automatically acquiring information from digital guora is one of the well studied
tasks in natural language processing (NLP). Howeherconstruction and enrichment
of electronic resources from corpora is far fronmingetrivial, be it only for the
sparseness of available data. Leaving aside manailt resources (extremely time-
consuming), a number of studies have been cartigedusing the web (Grefenstette
2007).

Other approaches have used existing resources agidhictionaries, synonym lists,
ontologies, etc. as information is well structuredailable and easily exploitable.
Dictionary definitions are used for many applicaiocreation of lexical networks (Ide
and Véronis 1990), building of an example databfasesemantic disambiguation
(Brun et al. 2001), acquisition of conceptual links between dgofL’Homme 2003),
building of lexical graphs (Gaunet al. 2007), etc.

3.2. Structured corpora

Concerning word families, reliance on structuredoooa is crucial for being able to
enrich the words being part of a given family. Titlea here is to collect information
from different structured resources to build a t$tsemantic units describing each
word.

One of the difficulties in using structured corpd@aheir availability. For reasons of
copyright, most of the dictionaries with online saftation are not available in an
exploitable format (text format or, better, XML foat). For example, this is the case
for one of the main French dictionaries, the TLFrésor de la Langue Francaise
Informatisé).

In order to diversify our sources, we used the ofeihg lexicographic and
encyclopaedic resources:

- Hachette Multimédia dictionary (in XML format)
- Wiktionnairé® (French version of Wiktionary)
- French Wikipedia

Our aim was to collect the meaningful words preserthe dictionaries’ definitions
and in the introductory paragraph of Wikipedia. ndsiour list of 20,000 words we
collected the different entries by relying on theee mentioned sources.

In the case of Wikis, we retrieved the required \weles, corresponding to our list of
words. From Wikipedia, we only retrieved the intnotbry paragraph of each article.
We skipped other encyclopaedic information as wesittered it irrelevant for our
purpose.

® http://fr.wiktionary.org/wiki/
" http://fr.wikipedia.org/wiki/
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After removing the HTML tags, we obtained text ilas shown in Figures 1 and 2 for
the word “vache” ¢ow), the example used to illustrate our method.

vacheféminin

(Zoologie) Mammifere domestique ruminant, généraletmporteur de
cornes sur le front, appartenant a I'espBos taurusde la famille des
bovidés.

Femelle de cette espéce.

Figure 1. Sample obtained from Wiktionnaire

Vache (Brune Suisse ou Brune des Alpes) vue sofsidacla Sesvenna
dans I'Engadine, en Suisse.

La vache est la femelle dun mammifere domestiquenimant,
généralement porteur de cornes sur le front, appant a I'espéce Bos
taurus de la famille des bovidés. C'est la femdligaureau. Une génisse
est une vache qui n'a pas vélé.

Le poids moyen d'une vache adulte varie en fondfierda race de 500 a
900 kg.

Le mot vache vient probablement du sanscrit Vagagdént une génisse
qui véle pour la premiére fois.

Figure 2. Sample obtained from Wikipédia

3.3. Methodology to obtain semantic units

We tested the hypothesis that each definition éesitaignificant lexical items to
characterize semantically the words of our famili€e this end we grouped the
corpora by headwords and extracted the meaningfudsvafter having removed
stopwords (prepositions, articles), frequent adsedonjunctions and various nouns
such as ‘verb’, ‘synonym’, ‘example’, ‘Latin’, etcSince we are interested in lemmata
rather than its possible flexional variants or fermwe used the Treetagfjéo strip off
the irrelevant morphological information.

For each entry, the Treetagger’'s output was tramsfd into a vector of words as
shown in Figure 3:

*vache* femelle bovin

*vache* manoeuvrer attague sournois

*vache* peau cuir animal

*vache* récipient plier toile plastique analogu#iser campeur

Figure 3. Meaningful lemmatized words of Hachettisfinitions

8 http://iwww.ims.uni-stuttgart.de/projekte/corplerd€ Tagger/
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Note that definitions are kept with their headwomrsthe order of the lexical elements
is needed in order to reveal the word’s relativpantance.

Errors of the Treetagger may have an impact, ealheavith regard to noun/verb
ambiguities, and this may be a weakness of thisaaggh. In the following examples,
nouns have been tagged as verbs: “manoeuvrer” (tmeuover), instead of
“manoeuvre” (maneuver); “corner” (to corner, to kprinstead of “corne” (horn);
“membrer” (~to equip) instead of “membre” (membexs. We are currently trying to
fix this problem by improving the training with th&gger.

3.4. Weighting semantic units

Once the meaningful words, henceforth semanticy8it)), are lemmatized, we try to
evaluate their relative “importance”, that is, wg to determine empirically their
relation with respect to the definition’s headwold. our corpus is made up of three
different sources, we hypothesized that significamits will appear in most of the
definitions and generally at the beginning. Forregke, in the case of “vache” (cow),
“femelle” (female) is more important than “génissgieifer), as “femelle” appears
twice (at the beginning of two definitions), whiigénisse” appears in the middle of a
single definition (or more precisely, the senteatan entry of an encyclopedia). This
being so, the two words present different imporgarcfact that needs to be taken into
account.

To do so we attributed a weight to each word ofdégnition, taking into account the
distance between each one of them and the headWworthally speaking, for each
headword w, we build a list(w) composed of its semantic units u (bag of wards)
Given a semantic unit; in this list, we calculate its weighi(u;)) on the basis of the
distance of uand w by taking into account the total number afrdg n in each
definition (with 0<i < n):

YV u € a(w), ou)=1-in

The relevance of a semantic unijtdecreases proportionally to its distance to the
headword w. If there are four words in the defariti the first one will be assigned 1,
the second 1 -2 /4 = 0.5, the third 1 — 3/ 4/ @tc. (Galat al. 2009).

A final adjustment is necessary for words appeatimgre than once within the
definitions for a given headword. In this case wegheir weights and harmonize this
result by adding all weights (bringing them to aximaal ® = 1 with® being> 0). To
give an example: “femelle” (female) appears twicéhwo =_1; “mammiféere”
(mammal) appears twice with = 0.94 ando = 0.93 which yields the final weight of
0.58. Figure 4 shows the results for the entry heddcow).

As “cow” is a polysemic word in French, the semamntiits within the vector show the
following meanings: “mammifére” (mammal), “cuir” dwhide), “sournois” (rotten,

mean), “toile” (tent). A vector obtained with thimethod may contain synonyms
(embrace and enclose, swallow and go down), hygererimammal and heifer, alarm
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and device) as well as syntagmatic or thematicslifskarm and enemy, swallow and
throat), etc.

[femelle 1.00] [mammifere 0.58] [domestique 0.54Lrhiner 0.50
[porteur 0.45] [espéce 0.43] [corner 0.41] [fron8T [appartenir 0.32]
[adulte 0.31] [manoeuvrer 0.31] [peau 0.31] [réeipi0.31] [véler 0.31]
[zoologie 0.31] [plier 0.27] [varier 0.25] [bos @R[toile 0.22] [attaque
0.21] [cuir 0.21] [poids 0.21] [taurus 0.19] [forart 0.19] [plastique 0.18]
[bovin 0.16] [famille 0.15] [analogue 0.13] [racelB] [animal 0.10|
[moyen 0.10] [sournois 0.10] [bovidés 0.10] [uglis0.09] [mot 0.06]
[campeur 0.04] [taureau 0.04] [génisse 0.02]

Figure 4. Semantic units obtained after weighting

4. Continuity vsdispersion of meaning in a family

Morpho-phonological families are based on two datephonological and semantical.
A closer look at the semantic units of the vectoas led us to make a distinction
between terms, some expressing semantic contiathigrs semantic dispersion.

4.1. Semantic continuity

Semantic continuity is the property of families hg semantic units. To be more
precise, some semantic units are kept within tha@lyaand, in most cases, a recurrent
word (the transparent stem) is present in the veaball the family members. Figure
5 illustrates such families:

terre garth/globg  surface bragfm) membreniembey

territoire territory) surface brassardartmmbangd  brasgrm)

terrassetérrace surface embrasséo embracgbras &rm)
braceletifangle brasdrm)

Figure 5. Semantic continuity

There is an explicit continuity of meaning among thords expressed via a semantic
unit shared by all family members.

4.2. Semantic dispersion

Semantic dispersion is the property of families ®gha common semantic unit is
present only in some of the words of the family.sirch a case, only one, or few
semantic units are shared (between a word in timéyfaand the ‘headword’ or stem)
as shown in Figure 6.
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fil (thread long, continuité, finlgng, continuity, thil
défilé (parade long, continuité

profil (profile) fin

val (glen) aire, descentefea, downhill

vallée alley) aire

avaler gwallow) descente

Figure 6. Semantic dispersion

Recurrent semantic units characterize words in Ilfasniwith meaning being
distributed. Even though these meaningful units fneydifferent, they are all to be
found within the vector characterizing the ‘headwarorresponding to the stem. In
cases where the stem corresponds to a non existirg)in modern French (“opaque
stems”,cf. Section 1.2.1), a number of common semantic @misto be found within
the family, i.e. the notion of dead and dangerous being part offah@ly with the
opague stem “cid” (“accident”, “suicide”, “incidéntacide”, etc.).

5. Conclusion and future work

We presented a method for automatically enrichingegisting lexical database of
French with semantic information. The initial ideas to create a lexical resource of
word families based on word constructions and ke & morphophonemic approach.
As we assumed that words within a given family wioshare certain semantic
features, we gathered this semantic informatiomfstructured corpora to empirically
validate our hypothesis. An analysis of our ressitswed that there are two types of
families, depending on the dispersion or the caiittynof meaning between the words
in a family.

The characteristics of word families in Polymot$eofa new perspective concerning
the study of words as it is based on phonologitains and actual language usage
(synchrony) rather than traditional lemmas lookeéf@m a diachronical perspective.
Hence this resource is based on a new lexicograptapproach, offering new
possibilities for learning French or accessing worly taking phonological and
semantic information into account.
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Customising a general EAP dictionary
to meet learner needs
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Abstract

In this article, we describe theuvain EAP Dictionary(LEAD), a web-based English for Academic
Purposes dictionary-cum-writing aid for non-natweiters. TheLEAD dictionary contains a rich
description of non-technical words that expressfkegtions in academic discourse (such as contrast,
exemplification or cause and effect), with partigsufocus on their phraseology (collocations and
recurrent phrases). The dictionary allows for ls®asiological and onomasiological access. Its main
originality is its customisability: the content @itomatically adapted to users’ needs in terms of
discipline and mother tongue background.

Keywords: academic vocabulary, English for Academic Purppd$english for Specific Purposes,
discipline-specific corpora, phraseology, EFL, fearcorpus.

1. Introduction

As English is incontestably the dominant languageacademia, acquiring good
English academic skills is mandatory for the laggeportion of users for whom
English is a non-native language. More and morearsity students have to write
term papers, reports, or their MA/PhD dissertation&nglish. The number of master
and doctoral programmes taught in English has as@é dramatically over the last
decade. For researchers, the stakes are even laigheappropriate language use is a
major factor in the rejection of articles submittedinternational journals by non-
native writers ¢f. Mungra and Weber 2010). And crucially, a highlyealing
correlation has been found between national outpiutinternational scientific
publications and national English proficiency le(idan et al. 2004).

There is obviously an urgent need to design tdwds meet the needs of non-native
speakers, be they English as a Foreign/Second baeglEFL/ESL) students or young
researchers. In order to help them master the wl&gbneeded in academic settings,
a number of word lists have been compiled. TAeademic Word ListAWL)

(Coxhead 2000), for example, consists of 570 wardilies which have wide range
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and reasonable frequency of occurrence in a lasgaus of academic texts, but are not
among the 2,000 most frequent English words. Hykamd Tse (2007: 238), however,
note considerable differences in the use of acadeotabulary across disciplines and
call into question the very existence of a genacaldemic vocabulary. They argue that
“all disciplines shape words for their own usedidi 240), as demonstrated by their
clear preferences for particular meanings and cations. The nourstrategy for
example, has different preferred associations acmdisciplines €.9. marketing
strategyin business|earning strategyin applied linguistics andoping strategyin
sociology).

While this register variability is a source of d@ifilty for native and non-native writers
alike, non-native writers have a harder time ay tiso tend to transfer into English
words and phrases that are typical of academimdise in their first language (L1).
This tendency induces a wide range of difficultisemantic errorse(g. French
learners’ often wrongly useindeedin the sense ofen effet), lexico-grammatical
errors €.g.French learners will writediscuss aboumapped on Frenchdiscuter dg,
awkward collocationseg(g.put forward a conclusion; a conclusion must be geti),
and rhetorical or stylistic infelicitiese(g. French learners tend to overuse sequences
with 1% person plural imperative Jet us examirie ‘let us take the example’ of
which reflect different rhetorical conventions ireRch academic writing) (see Gilquin
et al.2007; Paquot 2008, 2010; Granger and Paquot 2009b)

In this article, we describe the rationale behindegectronic tool which aims to meet
some of the difficulties that beset EFL writers academic settings. Section 2
describes academic vocabulary and focuses moréuarty on the difficulties it
poses to non-native writers. Section 3 discussé®yalexicographic development
afforded by the electronic mediuig. dictionary customisation. Section 4 introduces
the Louvain EAP Dictionary(LEAD), a web-based EAP dictionary-cum-writing aid
tool for non-native writers and Section 5 concludes

2. Academic vocabulary, phraseology and learner wting

As demonstrated by Howarth’s (1996/1998) study efbov+ noun collocations in a
corpus of social science texts, a large proportidbmon-technical collocations in
academic writing consist of a verb in a figuratsense and an abstract nowng(
adopt + approach, reach + conclusion, obtain + réyuHowarth suggests that these
collocations are an essential part of the proceédureabulary of academic discourse.
The author further argues that it is “not idiomatthearners need for effective
communication” (Howarth 1996: 156), at least ind=raic settings. Learners need the
lexical means that will allow them to conform tchét native stylistic norms for a
particular register”, which “entails not only magirappropriate grammatical and
lexical choices but also selecting conventional lfrword units] to an appropriate
extent” (Howarth 1998: 186). Recent studies havewsh that the highly
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conventionalised nature of academic discourse stargsly from ‘lexical extensions’

of a set of academic words suchamclusion, issue, clairor argue These words
acquire their organisational or rhetorical functianspecific word combinations that
are essentially semantically and syntactically cositipnal €.g.as discussed below,

an example of ... is ..., the aim of this study is, td..has been suggested, final
outcome, direct resylt(e.g. Curado Fuentes 2001; Pecman 2008; Siepmann 2005).
Most of these studies have also highlighted thergxio which there is commonality
across academic genres and disciplines and thérelight support to Gledhill's view
that “there is a shared scientific voice or ‘phasgical accent’ which leads much
technical writing to polarise around a number otktphrases” (Gledhill 2000: 204).

Learner corpus research has shown that therélésvdriation in the way EFL learners
organise their papers and that they make scantfidexico-grammatical patterns
typical of academic discourse. In her study of verboun combinations in German
learner writing, Nesselhauf (2005) notes that ‘timavailability of pragmatic chunks
for the learners (...) appears to be the underlyegson for a number of deviant
collocations which are used to structure the bddy® essay, (to introduce examples,
for instance)” (2005: 141). Chunks suchCisly have a look at, If you have a look at,
Let us have a look at, A first argument | want &mne for thisare good illustrations of
this kind of pragmatic failure. De Cock’s (2003udy of prefabs in learner writing
illustrates another aspect of stylistic deficieneiz. learners’ tendency to overuse a
whole set of informal word sequences suchras so, | thinkandthere are a lot ofhat
confers a speech-like quality to their writing. S$teows that learners are generally
unaware of “the more common, less salient and #etiy used L2 multi-word
building blocks” (De Cock 2003: 65).

Learners’ use of phraseological patterns is alswattierised by erroneous collocations
and first language influence. Nesselhauf (2005), éeample, shows that the most
frequent types of error in verb + noun combinatipraduced by German EFL learners
involve the erroneous choice of verb and in 56%ases, are likely to result from
transfer from the learner's L1. Among the noung #re most often used with deviant
verbs areaction, aim, attitude, problem, question, statemetepand conclusion
which fulfil key rhetorical functions in academidsdourse. De Cock (2003) also
showed that French learners (1) misuse English eseps that have a French
congruent form which may be used differentlyg.on the contrarfau contraire (2)
underuse multi-word units which have no literal ¢dunterparte.g.sort of; and (3)
use L1-induced idiosyncratic combinatioesj.according to me

3. Dictionary customisation

Dictionaries have traditionally been designed asie*size-fits-all packagel[s]”
(Rundell 2007: 50). Learners’ dictionaries, in atar, target a generic learner and
claim to cater for their supposedly similar negdise of the reasons behind this format
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is purely economic: it stems from the wish to reffol widest possible market with
one single product and thereby maximise profitss Plosition is no longer defensible
today. Recent research has illustrated the clezgsséy to adapt dictionaries to users’
needs and technological advances have simultanepuslthis development within
the reach of dictionary producers. For many spistsalcustomisation is one of the
main challenges of present-day lexicography. Ta@09a: 25), for example, points
out that “lexicographic needs are not abstract sigledt are always related to specific
types of users who find themselves in a specifigetyf social situation”. Put
differently, “users in general never need informatin general” (Tarp 2009b: 46).
One way of implementing customisation is to repl#ite static data in electronic
dictionaries “by articles containing dynamic dathieh are, so to say, unique for each
search related to a specific type of user in aifipeype of user situation” (Tarp
(2009a: 29). It must be admitted, however, thateheave been but few concrete
achievements to date in spite of the fact thatidiea of dictionary customisation has
been around for quite some tinef. Atkins 2002; Varantola 2002; De Schryver 2003).
As noted by Sobkowiak (2002), only superficial etents of customisation have been
integrated:
[O]nly the rather superficial customizing optione affered, such as, for example: (a)
ignoring certain elements of the entry (micro)stuoe for screen displaye(g. phonetic
transcription) or in full-text searche.g. example sentences), (b) hiding certain word
categories€.g.compounds), (c) changing font size, style and wslo(d) manipulating
toolbars, and the like. (Sobkowiak 2002)
As the difficulties posed by academic English hpr@ved to vary according to users’
profile and context of use, in particular their hmt tongue background and the
discipline they write in, it is a field that woulgteatly benefit from customisation. It
was this that prompted us to embark on the devedopmf a customisable EAP
dictionary which will be briefly outlined in the lowing section.

4. The Louvain EAP Dictionary

TheLouvain EAP DictionanfLEAD) is a corpus-based tool: it is based on the aisalys
of ¢. 900 academic words and phrases in a largeusoof academic texts.€. the
academic component of the British National Corpssavall as a number of home-
made discipline-specific corpora) and EFL learnanpora representing a wide range
of L1 populations. As shown in Figure 1, the dintioy contains a rich description of
academic words, with particular focus on their gbrdogy (collocations and recurrent
phrases). Its main originality is its customisdhilithe content is automatically
adapted to users’ needs in termgaitipline andmother tongue background The
dictionary relies on a relational MySQL databadee technical characteristics of
which make it possible to exploit linguistic infoation as a ‘multifunctional
lexicographical databasei,e. a “modularly designed dictionary database targetin
several kinds of users in many different user sibna” (Pajzs 2009: 326).
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q [4 The Louvain EAP dictionary
I

Word search Search by function Search by translation Corpus search

example (i) Phrases

x_nmple of
a typical member of a group of things: ': e:na;xpallennl:fl;‘;i‘x(
Salisbury Cathedral is a classic example of English Gothic Collocations

architecture.

a way of showing someone how something is used to help
them understand:
The following examples show how this equation works in

. |demonsirate, illustrate, include,
practice.

indicate, show, suggest

In practice, the credit multiplier in the United Kingdom is
not as large as the above example suggests because of
leakages.

Figure 1. The Louvain EAP dictionary

A key feature of th& EAD is that it makes full use of the capabilities afied by the
electronic medium in terms of multiplicity of aceemodes (Sobkowiak 2002; Tarp
2009). The dictionary can be used as batkerasiologicalictionary (from lexeme to
meaning) and annomasiologicaldictionary (from meaning/concept to lexeme) via a
list of typical rhetorical or organisational furmtis in academic discoursef.(Pecman
2008). It is also aemi-bilingual dictionary (cf. Laufer and Levitzky-Aviad 2006) as
users who have selected a particular mother tomguground can search lexical
entries via their translations into that language.

Before using the dictionary, users select a donfainrently business, medicine,
linguistics, or general EAP for users working ihet disciplines) and specify their L1
background (currently Frenchgf( Figure 2). This stage conforms to Tarp’s (2009b:
48) suggestion “to prepare a preliminary interactimase where the lexicographic tool
helps the users to identify and specify their ceteeneeds before being guided to the
corresponding data”. Discipline-oriented custoniisats currently being implemented
in the selection oéxamplesof collocations and phrases. The characteristiogoofd
dictionary examples have been clearly identifiedAtkins and Rundell (2008: 458):
they should be (1) natural and typical, (2) infotivey and (3) intelligible. However,
these are not intrinsic properties and they needbeocustomised to the type of
dictionary and the needs of its users. IntE&AD, the collocatiorcause + distresss
illustrated by example (1) when the user has ssebusiness as the target discipline
and example (2) when medicine is the target, theaelhering to Moon’s (2008: 333)
recommendation that particular attention be paidthe function of phraseological
information in relation to the needs and interestihe target users”.

1. Rivals may not be able to bear initial lossekictv would causefinancial distress
rather than lead to balanced growth.

2. Severe hypoglycaemic attadeuse distresfor diabetics and their families.
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As shown in Figure 1, clicking on a specific colite or phrases(g.suggestdisplays
a discipline-specific example of the phraseologipattern &s the above example
suggestsin a box at the bottom of the lexical entry.

@ 7X49\" The Louvain EAP dictionary

[EAP dictionary ___ [RSSRNTRUR e — T
‘What is your mother tongue? French |+
o
Spanish

Other

Figure 2. Customising the Louvain EAP dictionary

namely (ad.)
used to go into more detail about or identify something vou have just mentioned:

e By the early 10th century, England still only had two universities, the same
two which had been there since the thirteenth century, namely Oxford and
Cambridge.

¢ The D-Day beaches in Normandy are still known by the code names given to
them during wartime, namely Utah, Omaha, Gold, Juno and Sword.

« As the early universities took shape, an important distinguishing feature
started to emerge, namely the manner and extent to which the institution
would engage in teaching the professions, as opposed to the liberal arts.

Don't use namely to introduce examples. Use such as:

e Such a situation is due to the fact that people prefer easier entertainment,
such as watching television or playing computer games.

Figure 3. An example of a generic error note

One of the purposes of L1-background identificatoto givefeedbackon errors and

problems that a specific L1 population typicallyceanters. When the dictionary is
used as a semi-bilingual dictionary, warnings almmummon translation mistakes are
also included, such as the erroneous translaticheofrench ‘prétendre’ by its false
friend ‘pretend’ in English. We are currently foaugon French as an L1 background
but are planning to include more languages in tharé. To create both the generic
usage notes and the L1-specific notes, we makeolisige International Corpus of
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Learner English(Grangeret al. 2009) as well as of th¥arieties of English for
Specific Purposes dAtabaféESPA, a new learner corpus, currently being developed
at the Centre for English Corpus Linguistics inlalobration with several international
partners. The corpus contains L2 texts from a wéagie of L1 backgrounds (currently
French, Spanish, Swedish, and Polish), discipl{firguistics, business, engineering,
sociology, etc), genres (papers, reports, MA diatiens) and degrees of writer
expertise in academic settings (from first-yeardstis to PhD students) (see
http://cecl.fltr.ucl.ac.be/VESPA.html for furtheetdils). Errors and difficulties found
in the writing of a wide range of learner populasoare dealt with in generic error
notes that are displayed irrespective of the Llkgamind selected by the usef.(
Figure 3). Errors found exclusively in the writin§ French learners are described in
notes that only show up if French is selected abddkground. Thus, the lexical entry
for “according to” includes an error note that dsatwench users’ attention to the
erroneous translation of French “selon moi” by Esfgl'according to me”.

Onomasiologicalaccess to the dictionary is via a list of 18 rhietd functions that we
have identified as being particularly prominentaizademic discourse,g.comparing
and contrasting, expressing cause and effectduatiog a concession (Figure 4).

Add information -

Add information

Compare and contrast Describing similarities

T T —rerey
onclude

Condition

Express cause and effect Cause escribing differences

Express cause and effect: Effect

Express cause and effect Linking cause and effect Adverbs Conjunctions |Prepositions

Introduce a concession

Introduce a topic: Intraduce the main topic DV comparison whereas by comparison with

Introduce a topic: Introduce related ideas bv contrast while contrary to

Introduce atopic: Change topic ) tonversely in comparison with

List and sequence: Introducing the firstitem . h comparison in contrast to

List and sequence: Introducing the second and following items ~ ro——) I

List and sequence: Introducing the lastitem in contrast w

List and sequence: Leaving the list unfinished pn the other hand unlike

Summarize Versus
Quoting and reporting

Referto infarmation in other parts of the text (chapter, section and paragraph)

Referto tables, figures and graphs

Give examples

Explain

Define terms

Reformulate: Paraphrase and clarify

Express possibility and certainty

Express personal opinion

Figure 4. Onomasiological access

Selecting one of these functions provides the wgigh a list of lexical items,

categorised according to part-of-speech (nouns,bsyeradjectives, adverbs,
conjunctions and prepositions), typically usedeovs this function in academic texts.
One of the main advantages of this access modaatsitt suggests alternatives and
thereby helps users enlarge their academic repertéords are currently sorted
alphabetically but they could be sorted by freqyeofcoccurrence in the discipline-
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specific corpora. Each word is clickable and usens get access to its full lexical
entry.

The LEAD dictionary is designed as an integrated tool whieeeactual dictionary part
is linked up to other language resources (in paic discipline-specific corpora and a
corpus handling tool). In the future, we want tmttheLEAD into a dictionary-cum-
CALL resource (Abel this volume) by adding exersigargeting learners’ attested
difficulties.

5. Conclusion

Recent research on written academic skills has idersbly improved our
understanding of the challenges faced by non-nasipeakers when they write
academic texts in English. In particular, it hasawered the role played by non-
technical academic words to express key academictiins such as contrasting or
reporting. Corpus-based analyses have demonstudtégh degree of commonality in
the use of these words by expert writers from diffié disciplines but have also
highlighted a number of discipline-specific pattethat need to be described. At the
same time, learner corpus research has identlfiegarticular types of difficulty that
these words pose to non-native writers and demetestithe important role played by
transfer from the learner’s mother tongue. Paratiethese findings, recent research
has put needs analysis at the heart of both EAPsealesign and teaching.g.Jordan
1997; Hyland 2002) and lexicography (Tarp 2008) Lhuvain EAP Dictionarys an
attempt to implement these findings in a custoniésateb-based tool. While the
current version of the tool is restricted to somisciglines and mother tongue
backgrounds, its flexible architecture allows farther customisation (other L1
background populations, other disciplines, othemgieges). The dictionary is
currently a stand-alone product but it could — aleally should — be integrated into a
general dictionary and/or a suite of teaching &aalring tools.
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Abstract

In this paper we describe the processes for colg&asque specialized corpora in different domains
from the Internet and subsequently extracting teofoigy out of them, using automatic tools in both
cases. We evaluate the results of corpus comgligterm extraction by making use of a specialized
dictionary recently updated by experts. We alsomame the results of the automatically collected web
corpus with those of a traditionally collected agspin order to analyze the usefulness of the reter
as a reliable source of information for terminolaggks.

Keywords: web as corpus, automatic term extraction, Basque.

1. Motivation

The traditional process for building corpora — ofitprinted texts, following some
selection criteria, linguistically tagged and inddx etc. — is a very laborious and
costly one, so corpora built in this way are notaage or abundant as we would like
them to be, and even less so in specialized dom&msn recent years the web has
been used increasingly for linguistic researchhvia tools like WebCorp (Kehoe and
Renouf 2002) or CorpEus (Letuid al. 2007a) that query search engines directly and
show concordances, or via tools that use the lateas a source of texts for building
corpora to be used in the classic way, after lisijutagging and indexation (Ferraresi
et al.2008).

Although the use of the web as a source for buildinguistic corpora has its
detractors, this approach offers undeniable adgastgKilgarriff and Grefenstette
2004):

' R&D department, Elhuyar Foundation, {a.gurrutxabgiuria,e.pociello,x.saralegi,i.sanvicente}
@elhuyar.com
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* The corpora that can be obtained are much larger.
* The cost of the automatic building processes istmaumealler.

« The web is constantly up to date.

On the other hand, the development of terminoldgiesources is essential for any
language that aims to be a communication tool incation, industry, etc. The
automation of the term extraction process is a itimmdfor this task to be carried out
at a reasonable cost taking large samples of extd as a data source (Ahmad and
Rogers 2001).

If all this is true for any language, it is evenma®o in the case of a less-resourced
language like Basque, so the automation of corpapdation and terminology
extraction processes is very attractive indeed.

2. Corpus collection

The compilation of specialized corpora from theeinet is performed by using an
automatic tool (Leturigt al. 2008) that gathers the documents via the standatdod
of search engine queries (Baroni and Bernardin4200

The system is fed with a sample mini-corpus of deents that covers as many sub-
areas of the domain as possible — 10 to 20 smalirdents can be enough, depending
on the domain. A list of seed terms is automatycaktracted from it, which can be
manually edited and improved if necessary. Thenlinations of these seed words
are sent to a search engine, using morphologicatygexpansion and language-
filtering words to obtain better results for Basdqueturiaet al. 2007b), and the pages
returned are downloaded.

Boilerplate is stripped off the downloaded pagewdfgi and Leturia 2007) which are
then passed through various filters:

« Size filtering (Fletcher 2004)

» Paragraph-level language filtering

* Near-duplicate filtering (Broder 2000)

» Containment filtering (Broder 1997)
A final topic-filtering stage is also added, usitig initial sample mini-corpus as a
reference and using document similarity techniq@esalegi and Alegria 2007) based

on keyword frequencies (Sebastiani 2002). A maewaluation of this tool showed
that it could obtain a topic precision of over 90%.
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3. Terminology extraction

Term extraction is carried out using Erauztermaatomatic terminology extraction
tool for Basque (Alegriat al. 2004a), which combines both linguistic and sttt
methods.

First, a lemmatizer and POS tagger for Basque (&detral. 1996) is applied to the
corpus. Then the most usual Noun Phrase strucforeBasque terms are detected
(Alegria et al. 2004b) to obtain a list of term candidates. Teamants are linked to
each other by applying some rules at syntagmatic pwadigmatic level. After this
normalization step, statistical measures are agpplieorder to rank the candidates.
Multiword terms are ranked according to their degoé association or unithood using
Log Likelihood Ratio or LLR (Dunning 1994). Singleord terms are ranked
according to their termhood or divergence with eesgo a general domain corpus,
also using LLR. Then those candidates that reattireshold are chosen. A manual
evaluation of the tool reported a precision of 6ff% multiword terms and 75% for
single word terms for the first 2,000 candidates.

The tool also offers a graphical interface whictowt the user, if necessary, to
explore, edit and export the extracted terminology.

4. Experiments and evaluation

4.1. Experiments

We used the tools and systems described abovédl¢atahree specialized corpora and
to obtain term lists from them, and we evaluatedrésults.

The domains chosen were Computer Science, Biotémima@nd Atomic & Particle
Physics. The collection of the corpora from thesitnét did not have a target size,
because the Internet in Basque is not as big asnttwéher languages, and the number
of pages we would want to collect for a particuidmain might not exist. So we
simply launched the collecting processes and stbipem when the growing speed of
the corpora fell to almost zero, thus obtainingpooa that were as large as possible.
Then we applied the terminology extraction prodesthe corpora and obtained three
term candidate lists. These lists were automayicalllidated against a recently
compiled specialized dictionaryBasic Dictionary of Science and Technology
(http://zthiztegia.elhuyar.org), which contains ®H) terms. The best ranked ones of
the remaining candidates were manually evaluatedxperts to decide if they were
terms or not.

Table 1 shows the size of the corpora obtainedntimber of terms extracted and the
number of terms validated manually or by the diwiy, for each of the three
domains.
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Corpus paticle Prysics|  Science | Blotechnology
Sample corpus size 32 docs, 33 docs, 55 docs,
26,164 words | 34,266 words| 41,496 words
Obtained corpus size 320,212 2,514,290 578,86
Extracted term list size 46,972 163,698 34,910
Dictionary validated 6,432 8,137 6,524
Manually evaluated 1,147 905 628
Terms 887 513 432
Not terms 260 392 196

Table 1. Corpus and term list sizes obtained faheaf the three domains

4.2. Evaluation

We evaluated the domain precision of the lists iobth from the Internet, by

analyzing the distribution of the terms acrossdbenains, taking the domains of the
specialized dictionary as a reference. The resfiltisis evaluation are shown in Figure
1, where we can observe that all three lists sheakp in or around their respective
domains, which proves that the corpora are indgedialized and that the term lists

automatically extracted belong mainly to the desadlemains.
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Figure 1. Domain distribution of the extracted telists
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The precision of the extracted term lists, thathig, percentage of the extracted terms
that really belonged to the desired domain, was elsmluated. Figure 2 shows the
evolution of this precision as the number of caatbdterms grows. Here we can
observe that the results are different for eacth@fdomains. As a general rule, we can
say that pure sciences perform better than techresdp which might indicate that
these domains are more “terminologically densehaalgh we cannot be sure about
this, because it could also be due to the differatire — extension, diversity,
production — of the domains. Besides, we beliewa the seed document selection
might also affect the quality of the resulting cangpand term lists.

\*Atomic and Particle Physics ----- Computer Science --- Biotechnology\

0.9

0.1 SN

1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000

Also, the size of the collected corpora does netrsso important as far as the term
extraction task is concerned: the Atomic and PlartRhysics corpus achieves better
results than the Biotechnology one, the former dp@ilmost half the size of the latter
(Table 1). As we have already pointed out, the neatfithe domain is more important.

We also compared the extracted term lists with liees on the domains of a

specialized dictionary compiled and recently upddig experts, and look at the recall,
that is, the percentage of the dictionary achievet the number of new terms
extracted that were not in the dictionary. These fieces of data are shown in
Figures 3 and 4. By looking at the recall, we calraw the conclusion that the corpus
building process is not good enough for compilirguality dictionary, but we will see

later that a traditional corpus does not do betEwe use of corpora lacking

representativeness could be put forward as a refasdhat flaw. But another possible
explanation for this fact could lie in the curresitiation of Basque terminology and
text production. Although Basque began to be useScience and Technology thirty
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years ago, it cannot be denied that there is angamount of highly specialized
terminology that is publisheelx novoin dictionaries, with little document support if
any. That could be the reason why several termserhby experts and published in
the dictionary do not occur in either of the twopmmra. However, we can see in Figure
5 that many new terms appear, so the process mdpssdefinitely interesting for
enriching or updating already existing specialidedionaries.

‘*Atomic and particle physics -+ Computer science - -- Biotechnology‘
1
0.9
0.8 1
0.7 1
0.6
0.5
““r— I i P R
0.3
0.2 /
4L —_—eeeoe —
odo=-
O O O O O O O O O O O O O O O O O O O O O O O O O O O o O O O
O O O O O O O O O O O O O O O O 0O 0O O O O O O O O O O O o O
O O O O 0O 0O OO0 0000000000000 oo o oo o o o o
dN M FW O NGBS AdNOGFWONB®DO ANOF W O NN OO S
o e 1 e e NN NN NN NN NN NMm
Figure 3. Recall of the extracted term lists congubwith the dictionary
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Figure 5. Domain distribution of the extracted telists

Finally, we compared the term list extracted froncaapus automatically collected
from the web with the term list extracted from asdlical corpus. So a sub-corpus of
the Computer Science domain was extracted froraditional corpus, the ZT Corpus
(Aretaet al. 2007; http://www.ztcorpusa.net), and terminologgsvextracted with the
same method used with the Computer Science webusoffphen both lists were
compared. Table 2 shows data on these two corparéhair respective term lists.

Corpus Computer Science Comzp_:_throi)chnce—

Sample corpus size 33 docs, 34,266 words -
Obtained corpus size 2,514,290 332,745
Extracted term list size 163,698 24,283
Dictionary validated 8,137 3,389
Manually evaluated 905 1,022

Positive 513 479

Negative 392 543

Table 2. Corpus and term list sizes obtained ferwleb and traditional corpora
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Figure 7. Recall of the extracted term lists congaawith the dictionary

Figures 5, 6, 7 and 8 show, respectively, the dondatribution, domain precision,
recall compared with the dictionary and new terheg tvere not in the dictionary of
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the two extracted term lists. They prove that we @btain similar or, in some aspects,
even better results with the automatic corpus ctila process. As the cost is much
lower, we believe that the process proposed imptper is valid and very interesting
for terminological tasks.
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Figure 8. New terms in the extracted term listd thare not in the dictionary

5. Conclusions

The distribution and domain precision graphs prthet the corpora and term lists
obtained are indeed specialized on the desired idsnaad lead us to believe that the
automatic corpus collection and term extractioncpss can be valid for terminology
tasks.

The evaluation also shows that results almost ad @s from a traditional corpus can
be obtained regarding precision or new terms, &ed better in the case of recall.

Overall, the evaluation results are encouragingiaditate that acceptable results can
be obtained with much less work than by meansaaimapletely manual process.
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Elliptical arguments:
a problem in relating meaning to use

Patrick Hanks
Charles University in Prague

Abstract

Corpus lexicographers working in the tradition ohd Sinclair (of whom the present author is one)
argue that electronic dictionaries of the futurd have a duty to pay close attention to phraseplog
and to phraseological meaning in text. To do thisy will need to make a distinction between normal
patterns of use of words and exploitations of nomsas, such as freshly coined metaphors, used for
rhetorical and other effects. Electronic dictioparwill report the norms of phraseology associated
with phraseological patterns instead of or as aslivord meaning in isolation. The foundations for
this approach to lexical analysis are exploredhimm Theory of Norms and Exploitations (Hanks, in
press). The present paper starts by discussingethgonship between valency and collocation and
goes on to discuss a particular problem in coliooal and valency analysis, namely the effect on
clause meaning of omitted arguments. For exampke verb ‘fire’, with a human subject, has two
main meanings: “to discharge a projectile from eedim” and “to dismiss a person from
employment”. However, if the direct object is omdf only the first sense of the verb can be aatat
not the second. The paper investigates some chigmed examples of elliptical arguments and
discusses their semantic implications.

Keywords: phraseology, patterns, valency, collocations, s¢imgpes, norms, exploitations, ellipsis.

1. Introduction: dictionaries and phraseology

Electronic dictionaries of the future will be muah demand — for computational,
pedagogical, and other applications — if they canubed as resources for mapping
word meaning systematically onto word use. Researcbhmputational linguistics has
shown that algorithms using electronic versioncafrent dictionaries designed for
human users cannot achieve this goal (see, for gearnde and Wilks 2006, Hanks
2008). Nor are results using hierarchical ontolsgiach as WordNet any better (see
Nirenburg 2007). Such resources are plausible @nfarghuman users, but they fail to
meet the challenges of mapping meaning systemigticato words in use in free text
for computation. One reason for this is that reseaguestions have often been
formulated on false assumptions. Fillmore (1975)nsagainst ‘checklist’ theories of
meaning. The notion that a word represents a fisenses that can be disambiguated

YInstitute of Formal and Applied Linguistics (UFAL)Charles University in Prague,
patrick.w.hanks@gmail.com
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by some procedure or other is a dangerously crwderglization, encouraged by
superficial inspection of traditional dictionariasad WordNet synsets. Fillmore was
one of the very first linguists to draw attentianan alternative theory, namely that
meanings, like certain other linguistic phenomenate best interpreted

probabilistically, in terms of best match to a ptgpe, rather than by satisfaction of
sets of necessary and sufficient conditions.

Meanings are associated with patterns (Hunston Fnagicis 2000), constructions
(Goldberg 1995, 2006), or ‘phrasemes’ (Mak 1988), as well as with words. Corpus
analysis, using tools such as the Sketch EnginkgdKiff et al. 2004), shows that

usage is both variable and highly patterned. THioeational preferences of lexical

items within a phraseme must be analysed statisti€ainclair 1966, 1987, 1991,

Church and Hanks 1990; Kilgarriét al. 2004), if the meaning potential of the lexical
item is to be understood. In the theory of nornd exploitations, ‘TNE’ (Hanks 1994

and in press), | propose that some variations heanselves norms, known as
‘alternations’. Others are rule-governed exploitasi of norms.

In this paper, | explore the idea that a meaniny i@ associated, not only with
particular patterns and pattern elements (valenai®$ collocations), but also, in
certain circumstances, with the absence of a pdatipattern element.

2. What is a norm? What is a pattern?

Normally, each content word used by a speaker lahguage to make a meaning is
used in conformity to one or other of the patternedms in the language for using
that word. However, occasionally speakers and verig&ploit norms.

A norm, in the sense denoted here, is a use ofrd Wt conforms to any one of
several semantically motivated syntagmatic pattewith which that word is
associated — or, to borrow Michael Hoey’s (2005)nte'primed’. These syntagmatic
patterns can be discovered by corpus analysis)diuiy introspection or the invention
of evidence. Invented evidence distdrts.

For verbs, a pattern consists of the verb itsajetber with its arguments, the latter

being populated by lexical sets. A lexical set graup of semantically related content
words — synonyms, antonyms, hyponyms, etc. — treafand in the same valency

relation to a collocate — the verb — in a sentetimwords of a lexical set activate the
same meaning of the collocate. The words in a &€et share some semantic feature,
in most cases, this is their semantic type.

A lexical set may consist of just a single wordr example, the meaning of the
idiomatic expressiorgrasp the nettle ‘to deal resolutely with a difficult issue’,

2The role of intuitions is a subject that has edtitnuch controversy in both lexicography and
linguistics. The view taken here is that of courgeitions are absolutely necessary for interpgetin
data, but that it is neither necessary nor desrtbinvent examples. An exception to this strietisr
the invention of contrastive examples for explanapurposes, as in examples 9a-9c below.
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depends for successful realization on the presehtiee particular lexical itemettle

in colligation with a verb of seizing. No other wowill do: you cannot, for example,
realize the same meaning by talking about ‘grasgiirgpoison ivy’ or ‘grasping the
scorpion’. At the other extreme, a lexical set nieeyhuge and indeed open-ended.
Thus, the semantic type [[Human]] comprises an imseeand indeed in principle
infinite number of lexical items. This is a lexicegt that is found as the subject of
most sentences and very often in the object andrh@l slots, too — for much if not
most human discourse is about who did what to whissna general rule, the smaller
the lexical set, the more precise its effect onniganing of the pattern. Again, it must
be emphasized that lexical sets are part of theesysf the language, to be discovered
by empirical corpus analysis. A person cannotdiestide to invent a new lexical set at
will.

Some lexical sets alternate in given contexts witier, more salient lexical sets: for
example, in the subject slot for verbs denotingnitige procedures, the semantic type
[[Human Institution]] regularly alternates with thgrototypical type [[Human]]. In
actual fact, it is humans who think and say thirgs, it is also very normal to find
sentences in which a government or other humaitutish is said to say or think
something.

3. Exploitations of norms

A few utterances may be described as exploitatminaorms. These are the truly
creative utterances in a language. There is no lfioomdary between the category of
exploitations and the category of alternations. e categories shade imperceptibly
into each other. A sentence that, for the uttésemerely an alternation or a domain-
specific norm may strike some hearers or readets particularly creative piece of
phraseology.

In doing corpus analysis of a word, most corpusdinan be classified as realizations
of a particular pattern; others are alternation$éeva are exploitations. As a rule of

thumb, a corpus analysis in which more than ab6ét df the uses of the word being

analysed are classed as exploitations is worthxaeaming to see whether some

secondary norm or alternation has been missed.

An example may help to clarify what has just beaid.sThe English verbazardhas
two patterns:

A. [[Human]] hazard {guess}
B. [[Human]] hazard [[Entity = Valued]]

Sentence 1 below illustrates the most normal usthe@fverbhazard (in the more
common of the two patterns); sentence 2 illustratesnple alternation of the norm, in
which other terms denoting speech acts or propositidescription, definition) are
used in place of the prototypical direct objegtiess and sentence 3 illustrates an
exploitation, which will be discussed in more detaivards the end of this paper.
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1. | can only hazard a guess at what it must have bkerio sail in a typical
convoy®

Could you hazard a description or definition of it

| hazarded various Stuartesque destinations lilke@idd, Bali, Crete and
Western Turkey.

All this implies that use of the words of a nateadguage is rule-governed, but not by
a single rule system; rather, there is a ‘doubléchef two interacting rule systems:
rules for using words normally, and rules for exihg norms. It is necessary to move
away from ‘Lego-set’ theories of meaning in langelaig which words are thought to
be put together like children's toy bricks in ordermake meaningful propositions.
Such theories are simplistic and lack descriptideqaacy. If we adopt a more
sophisticated approach, in which meanings are &dedc with patterns or
constructions, as well as with words in isolatitine semantic interaction between
conventional phraseological nhorms and creative agitgilons of those norms will be
seen to play a crucial role.

A problem for linguists attempting to break awagnir Lego-set theories of language
is: what to replace it by? It is now clear from o¥eo decades of work in corpus
linguistics that natural languages are probahilisyistems in which patterns are clearly
present but highly variable. In order to descrigattern, some degree of idealization
is inevitable and difficult choices must be mader. €&xample, should the direct object
of hazard be represented as the single lexical item {gueas}in A above? This
particular lexical item is highly prototypical, Ibgi found as the direct object in more
than 50% of all uses of this verb. Alternativelosld it be represented more
generally, as the semantic type [[Speech Act]]? Titer would admit not only
guesses, conjectures, definitions, and descriptions also all sorts of other speech
acts, some of which are highly unlikely: for exampl command is a speech act, but
you do not normallyhazard a command. The traditional lexicographical solutio
‘something’, is not actually wrong, but it is ofuuse severely underspecified.

4. Valency and semantic types

If meanings are to be associated with patterngierathan merely with words in
isolation, then detailed corpus analysis is neddediscover the patterns with which
each word is associated and the strength of theeiasion.

Each content word of a language is used in oneaoe walency structures, as has been
described for English in considerable detail by bdeet al. (2005). In many cases,
different valencies are associated with differamses. For example, consider the verb
shower.If you shower(intransitive), the meaning is that you wash yoadyp— and,

%In this paper, examples are taken from the Brititional Corpus (BNC), unless otherwise
stated. Authentic uses of words (taken from corpme other texts) are printed in roman, while
invented examples (used mainly for contrastive pseg) are in italics.
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usually, your hair — by standing under a device ¢mits a spray of water, thus getting
wet all over. On the other hand, if yalhowersomeone with something, then the
default assumption is of a completely different eypf action, and there is no
implication that anyone gets wet.

If the verb shower is intransitive, water may assumed by default — it is quite
unnecessary to state that you showith water. Showering with watés vanishingly
rare phraseologically. There are no examples sféRpression in the BNC, and | was
able to find only a couple of examples by surfingoGle, for example, 4 — a caption to
a photograph, where the point is that the waterotsdoing what water in a shower
normally doesi.e. coming out of a showerhead in a bathroom.

4. Carlos Rodriguez, 28, enjoys a shower with watening from a public stream.

What about transitive uses of this verb? Normadky,soon as you introduce a direct
object —showering someone you commit yourself to an adverbial as well: you
shower someonwith somethingsuch as gifts or abuse. A transitive use withaut a
adverbial, for exampldanet showered her childreis possible in English, and it is
perfectly grammatical but it is not normal. In félcis exceedingly rare — so rare that |
have been reduced to inventing an example, bechuseld not find one in the
corpora | am studying. The implicature, of coutisethat Janet washed the children,
not that she gave them a lot of gifts, praise busa.

To give a fully adequate account of the semantia#itinct patterns in whickhower
as a verb, participates, together with their megsitit is necessary to go beyond the
valency structure and specify the semantic typat ¢dast some of the arguments.

5. Boris showered the woman with presents.

6. Lauren Bacall, Bianca Jagger, Claire Bloom, LinderfBon and Lionel Blair
were among the stars who showered him with praise.

300 yobs showered police with broken bottles atmckbr

Mount Pinatubo erupted ..., showering Manila ... withaqtities of ash and
grit.

The verbshowerhas identical valency structures in 5-8, and i6,%nd 7 the semantic
type of both subject and object is [[Human]]. Howevin 5, the semantic type of the
prepositional object is [[Gift]], with the resulhat the verb must be interpreted as a
Giving event, whereas in 6 it is a Speech-Act examtt in 7 it is a Throwing event.
Finally, if the semantic type of the subject is ¢§J¥ano]] or [[Explosion]], as in 8,
rather than [[Human]], the event typestfoweris likewise Throwing.

Many verbs are likeshower the meaning is strongly influenced by the coltesa
Other verbs, likeorganize are more terminological. The meaning of this vesb
something like ‘to put into good order’, and theeet type denoted is much less
dependent on the collocates than in the case disvike shower Typically, a
[[Human]] organizes almost anything, ranging from [fEvent]] such as a birthday
party to a mass of [[Physical Object]]s such asieaqgf papers on a desk top. And then
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there are machines and procedures that organirgsesegroups of entities, still with
much the same meaning.e. much the same event type.

5. Focusing on ellipsis

We can now turn to one particular problem in corpatern analysis, nhamely ellipsis
or omission —i.e. patterns and exploitations in which an expectegument is not
explicitly realized. Consider the veflvse. Over a dozen different patterns of normal
use of this verb can be distinguished. They arelywadl transitive, but one of them
has an intransitive alternation. Some of theseepagtactivate similar meanings; others
activate quite different meanings. In the most bgsattern, illustrated here by
sentence 9, the meaning is ‘cause a firearm tchdige a projectile’. This contrasts
with other patterns of the same verb, activatingebtmeanings, namely in 10 ‘to
stimulate or excite’, in 11 ‘to expose to heat ikib’, and in 12 ‘to dismiss from
employment’.

9. lwas in a place once when a man fired a gun aamad did not like it at all.
10. Active citizenship has already fired the imaginata many people.

11. Fashioning and firing a pot does not affect thg clamposition.

12. General Avril fired four lieutenant-colonels.

In these examples, the semantic types of the angisnaetivate different senses of the
verb. In 9 the direct object is [[Firearm]], in 10is [[Mental Activity]], in 11 it is
[[Ceramic]] and in 12 it is another [[Human]]. Eaohthese direct objects correlates
with certain dependencies and the semantic typeshefr arguments; for example, in
9 and 12 there is a correlation with the subjef¢iufnan]], but 9, unlike 12, also
correlates with an adverbial of direction — ‘at m&he direct object in 10 typically
governs a dependent possessive — here, ‘of manglgee and correlates with a
subject of semantic type [[Abstract Entity]].

It would be very convenient if natural language @& behaved in the way suggested
by these carefully selected contrastive examplesveyer, it does not. In ordinary
language use, there are some circumstances in vemichrgument can be omitted,
while in other cases it cannot. These omissionslyabother human readers and
hearers, because the speaker or writer correctigejs the omitted item to be
‘obvious’. Only obvious arguments can be elidede Eftided argument is taken to be
common knowledge and therefore does not need $telted. Electronic dictionaries of
the future, however, must account for the circumsta under which ellipsis (optional
omission) is possible.

With 9, both the direct object and the adverbiadiogction are optional. One can say:
9a.l was in a place once when a man fired at me atid hot like it at all

or:
9b.l was in a place once when a man fired a gun adid hot like it at all.
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In 9a the [[Firearm]] is omitted and in 9b the [f@at]] is omitted. In an appropriate
context, one can even omit both arguments, saying:

9c. He fired.

Here, the meaning mubk that he fired a gun. 9c is quite unambiguousnehough
the verb is polysemous and there appears to bésamtdiguating context. If a verb is
polysemous, ellipsis is an alternation found onlthvene or more of the most literal
pattern(s). Any computational linguistic procedseeking to assign a meaning or a
translation tdire by analysis of context must look for a direct @bjand, not finding
one, can conclude that there is a very high degfg@obability that the meaning is
‘discharge a projectile from a firearm towards rayéd.

True to the Gricean maxim of quantity, speakersarnrs generally do not say more
than is necessary. Omission of words — ellipsis a very common phenomenon in
ordinary language use. This can lead to violatamfnstrict principles of syntactic well-
formedness, although it is consistent with the @ple of textual well-formedness
(Sinclair 1984). As a result, a sentence takersatation from the context in which it
is embedded may seem to be very ambiguous. Conk8jex sentence that has been
artificially isolated by being taken out of context

13. Later that morning he changed.

The interpretation othangedin this sentence is dramatically affected, notthg
complementation, but by the wider context. To $#& fmagine that 13 has preceding
context as in 13a, then imagine 13b, and then ineagy8c.

13a At breakfast he was still wearing a black tie ardmpled dinner jacket
from the night beford.ater that morning he changed.

13h At breakfast he greeted us with a cheerful grid aeemed not to have a
care in the worldLater that morning he changed.

13c He got on at Kéln thinking that it was a throutghin to Berlin, but the
ticket inspector told him that it would terminaté Hannover Later that
morning he changed.

The meaning oEhangeis completely different in each of these threeesa¥Vhatever
the interpretation, which depends on the contetetbéished in the text leading up to
the clause containing the vedhanged sentence 13 exemplifies the very common
‘null-object alternation’, also called theobject-drop alternation’ or ‘unexpressed
object alternation’. A writer can reasonably expect that a reader iloceed
sequentially through a text and therefore thatréia@ler can predict what the expected
direct object is, which in turns means that theerriloes not need to state it explicitly.

Other examples of object ellipsis from BNC are $4-1

14. This suggests that many small farmers, unable Itivate successfully, turned
to the sale or renting of land. — (BNC) Tessa Quhi®88.Latin American
Society
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Cultivate is normally a transitive verb, but in 13 the dirediject is left unstated,
presumably because the writer considers it obvibas what farmers cultivate is the
land.

A similar example is 15, from a description of teffect that W. P. Nicholson, a
Northern Irish fundamentalist Protestant preachad in the University of Oxford
when he was invited there as a missionary in tta949

15. In Holy Trinity Church Nicholson abounded in anetsdp vulgarity, rudeness,
emotional appeals, a dogmatism so dogmatic asightén. More and more
people went to hear this phenomenon in a universitythe crudest
fundamentalism, which horrified some of the dons aascaricature of
Christianity. People who could not bear it walked. o

(BNC) Owen Chadwick, 199Michael Ramsey: a Life

Frighten is normally a transitive verb: it requires a direbject. When the direct
object is omitted, the reader or hearer is leftutnderstand’ a default direct object,
namely anything with the semantic type [[Animatéjlit in this context restricted to a
subset of animates — human beings who happenee @hhbstians in Oxford in 1925
and who heard Nicholson’s sermons.

In 16, there are two elliptical alternations inirgée sentence.

16. We punish too much — and in particular, we imprismmmuch.
(BNC) J. Dignan, 199he Penal System

Punish andimprison are normally transitive verbs, taking both a sabgnd a direct
object with the semantic type [[Human]]. The usfmdus is on the person being
punished. There is generally also a prepositiforaphrase saying what he or she had
done that was punishment-worthy — and if it is aotually present, it is certainly
implicit. Sometimes, there is alsot@phrase saying what penalty or retribution was
meted out. But in 16, there is no direct object,pnepositional phrase saying what
anyone is punished for, and no mention of a pen@ltiis alternation, with the absence
of the expected direct object and adverbial, haseffect of generalizing the sense of
the verb. In this context, who is being punished &r what is deliberately left
unstated, and the focus instead is on the genetraf @unishing.

Another example is the vertbeclinein 17. What did the Englishman decline? The
sentence does not tell us explicitly, but we casure that the answer is somewhere in
the preceding context. In 17, it is the antecedétihe pronourone— a cigarette, as it
happens.

17. He offered one to Estabrook, who declined.
Sinclair (1991) comments on this verb:

Whatever is reported as having been declined haadt been named, mentioned, or
indicated with sufficient clarity; so that the readarriving at the wordeclined need
be in no doubt about what would be a suitable d¢lgemfinitive clause.
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6. Ellipsis of adverbials

It is not only the direct objects of verbs that aardergo omission as an elliptical
alternation.

In the case of many verbs that take a completitensive particlee.g.calm (down)
the particle is optional. This type of alternatisnfound with many verbs denoting
processes. Omission of the particle can be regaetedn elliptical alternation;
alternatively, its inclusion may be regarded ateamastic alternation.

Another kind of ellipsis involves dropping an advief under certain conditions,
which seem to be verb-specific. This is not to loefased with cases where an
adverbial adjunct is entirely optional.

The adverbial valency of verbs in English is thbjecat of much confusion. This is not
surprising, because the facts of the language thleassin particular are confused and
confusing. Some adverbials are obligatory; otheesaptional; and to make matters
worse, some obligatory adverbials can be elided @tnfusion is made even worse
by differences of terminology in competing gramrmalti traditions. Here, | will
attempt to describe the salient facts briefly, watkamples — but only insofar as is
necessary for effective corpus analysis of theclaxi— using terminology taken
eclectically from at least three major traditiohshall not attempt a full summary of
the role of adverbials in these traditions.

First, let us look at a case where an adverbialraemt is obligatory. The venut is
such a verb. Consider 18 and 19.

18. He put the painting on the floor.
19. Put the light here.

Put is one of many verbs in English which, for gramicstand semantic well-
formedness, require a valency of three clause raesnd it — the person doing the
putting, the thing that is put, and the place iniclhit is put. Standard American
dictionaries, which subcategoripeit merely as a transitive verb, with no mention of
the adverbial, fail to tell the full story. Usingich a dictionary for NLP or language
learning must be like trying to run with only oreg] for with this verb ellipsis of the
adverbial is impossible. You cannot saut the lightor *Put the painting Such an
utterance would be both syntactically and textualformed in all imaginable
circumstances, lying well beyond the grey area efmpssible alternations and
exploitations.

Now consider, by way of contrast, the veabstain Here, there is considerable
variation as regards the presence or absence daddsarbial argument. It is an
intransitive verb which, in its canonical form, éskafrom phrase as an adverbial
argument, in which the governed noun phrase dem@otfgActivity]], as in 20.

20. | will abstain from discussing these aspects here.



118 P.HANKS

If, as in the case of the first two direct objeat@bstainin 21, the adverbial argument
contains a governed noun phrase denoting a [[Palysibject]], the [[Physical
Object]] is coerced to having the value of an [[iity]] most typically.

21. | have kept myself fit all my life, avoiding inféohs, abstaining from drink,
tobacco and hazardous pursuits.

Drink here means ‘ingesting alcoholic beverage’ totfthccomeans ‘smoking’. The
mechanisms of such semantic coercions are descirbetbre detail in Pustejovsky
(1995).

The most common use of this verb is not, howeweda with discussions, drinking,
smoking, or hazardous pursuits, but rather in jgalittontexts with reference to a vote
— if you are entitled to vote, you can abstain frasting. This sense is so common that
a second normal pattern of use has developed withowadverbial. If there is no
adverbial, the default meaning is ‘to deliberatedy vote’, as in 22.

22. The National People’s Congress voted 1,767 to h7/Aavour of building the
dam, but 664 abstained.

Thus, there are two patterns of normal usage figruerb, associated with different
meanings:

A. [[Human]] abstain {from [[Activity]]}

= [[Human]] deliberately does not do [[Actiyjt
B. [[Human]] abstain [NO OBJ]

= [[Human)]] deliberately does not vote

Unfortunately for linguistic analysis, however, abse of an adverbial does not
necessarilyactivate sense B. This is the default meaningefe is no adverbial, but

pattern A can also participate in a null-adverbigdrnation, as in 23, where both the
default implicature and the wider context — not tgdohere — make it clear that the
speaker is talking about abstaining from drinkitephol, not abstaining from a vote.

23. The longest period I'vabstainedwas two-and-a-half months.

Many other verbs commonly govern prepositional pbsabut these are optional, not
obligatory. Typical isdie, which is often cited in the linguistics literagduas an
example of a verb that has only one argument -stitgect or ‘external argumerit’.
This is correct, even thougilie almost always governs one or more prepositional
phrases — as in 24, where there are three of tegpnessing cause, date, and location.
The point is that even thougtie rarely occurs without one or more adverbials oéll
the adverbials are structurally optional in respdd¢he meaning of the verb.

24. Bob Fitzsimmonslied of pneumonia on 22 October 1917, in Chicago,dlkn

“ “external” because it is not governed by the verb.
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With this verb we encounter a minor theoreticalplax. As a general rule, the whole
point of using the verldie is to mention the date on which someone died pthee
where they died, the cause of death, and/or thealsophysical, or financial
circumstances affecting them when they died — rertely to state that the event took
place. All such information is expressed in adwagbi But, as already noted, even
though one or more adverbials are almost alwaysidowith this verb, it is not
obligatory to have oneHe died is not an ill-formed sentence of English in there
way as He put, and it is not a case of contextually licenselipsis, like abstainin
23, because there is no implicit understanding it the missing adverbial might
be.

7. Clausal ellipsis

Another kind of regular ellipsis is the droppingao$ubordinate clause that is normally
required by a verb — a ‘sentential complement’the terminology of generative
linguistics. We saw in example 17 that the dirdgjeot of the verldecline may be
dropped in contexts where the meaning is cleartieranormal pattern of this verb is
that it takes do-infinitive instead of a direct object and thispta@an be dropped in
appropriate circumstances, as in 25.

25. ‘Take your clothes off whenever you want to,’” sustgehe doorman. ‘You'll
feel more comfortable that way.’ Sardéclines and we head downstairs.

The meaning, of course, is that Sarah declineefzsed) to take her clothes off. The
to-infinitive has been elided, no doubt on groundsimfiousness.

Another example of clausal ellipsis is 26, where $elf-evident clausal complement
‘to steal the thing displayed’ is not explicitlyalezed.

26. Never display anything that mégmpt a thief.

8. Ellipsis as exploitation of a norm

In ordinary discourse, writers and speakers oftait @ word when it is obvious what

word or semantic type is intended (an alternati®a)far in this paper, | have adduced
examples illustrating the conditions under whicis #iternation is possible, and | have
shown that it is not always possible. Howeversitdo early to propose a generalized
account of the exploitation rule that governs tliermmenon. More corpus-driven

research into the phenomenon is needed.

In other cases, 27 for example, the omission ctatiathe focus or the meaning of the
whole sentence or, indeed, the whole discourse.

27. Stirling divided them up into eight patrols of thrgeps each, with orders to
keep up the pressure. He then returned to EightmyAHeadquarters,
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accompanied by Mike Sadler. A-Squadron certainty ldtep up the pressure
and achieved the desired result, mining and amhgsherrily.
(BNC) Anthony Kemp, 199IThe SAS at war 1941-1945

Normal use of the verambushrequires a direct object. The effect of omittibdgpére

is to suggest that it does not matter who or wheg ambushed — obviously, it was the
enemy. By omitting the direct object, Kemp focusesthe act of ambushing, not on
the victims of the action. Who was ambushed? Isda® matter. Maybe it was enemy
infantry, columns of enemy tanks — or anyone ortleing that happened to come
along. Whoever and whatever they were, A-Squadrambugshed them. This
interpretation is reinforced by the advenerrily, which would normally be regarded
as inappropriate in the context of warfare. Ambgsiewartime are very far from
‘merry’ events: they involve fighting, destructioand death. The effect ofierrily is

to suggest heroic nonchalance on the part of thiqular group of soldiers, as they
went about their business of dealing out death @estruction and risking death
themselves.

The reason for classifying 27 as an exploitatigcgheathan as an alternation is based
on relative frequency and (lack of) conformity tbasic syntagmatic norm. Even in a
comparatively small corpus of 100 million tokerfses(BNC), several examples each of
cultivate, frighten andpunish dropping their direct objects can be found. Ondtiesr
hand, | found no other examples ahbushdropping its direct object. Insofar as an
exploitation is rare but successful, the rhetorigféct is stronger. It is not yet clear
what the conditions are that permit some abnormakuo be rhetorically effective,
while others are simply mistakes or ungrammatitaleems that the details need to be
worked out word by word: an immense and dauntisg.ta

The distinction between alternation and exploitatis mainly one of frequency. If
omission of a particular argument is a regular aence with a given verb, it is an
alternation, especially if there is little or ncscérnible effect on the meaning of the
clause as a whole. On the other hand, if, as int& pmission is unusual and has a
discernible effect on the interpretation, it isexploitation of the norm.

9. Non-obvious ellipsis

Now, let us return to example sentence 3, on whigtomised further comment. For
convenience, it is repeated here as 28.

28. | hazarded various Stuartesque destinations likeida, Bali, Crete and
Western Turkey.

It is not immediately obvious that 28 is a caseslipsis — but it is. Some readers —
especially computational linguists and other peeyta a logical orientation — coming
to this sentence out of context judge it to be wrameaningless, unidiomatic, ill-
formed, or uninterpretable. But this fact merelyderines the unnatural nature of
what linguists and logicians do in general and wdmpus linguists do in particular.
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No normal reader takes a sentence from the midddetext and pores over it, without
reference to what has gone before. Texts have mrirg, a middle, and an end.
Example 28 comes from Julian Barnes’ 1991 ndwking it over Barnes is a writer
admired for his stylistic eleganceThe Complete Revigvior example, in a review of
this novel called him “a very fine stylist” — soyaproblems with interpreting this
sentence are unlikely to be due to infelicity ardgance of the language on the part of
the writer. In fact, when the sentence is put hatk context, it makes unremarkable
good sense, in a way that can only be explaine@rims of exploitations of norms.
The extended context is given in 28a.

28a. Stuart needlessly scraped a fetid plastic covals his cranium. ‘Where
are you going? You know, just in case | need toigdbuch.’ ‘State secret.
Even Gillie doesn’'t know. Just told her to takehtigclothes.” He was still

smirking, so | presumed that some juvenile guesgamge was required of me.
| hazarded various Stuartesque destinations like Florida,i,B@rete and

Western Turkey, each of which was greeted by a smd) of negativity.

| essayed all the Disneylands of the world andlactien of tarmacked spice
islands; | patronised him with Marbella, applaudeéch with Zanzibar, tried

aiming straight with Santorini. | got nowhere.

Various kinds of linguistic exploitation are pres@ere. The one we are interested in
is ellipsis. “I hazarded various Stuartesque datitns” is elliptical for “I hazarded a
guessat various Stuartesque destinations.” Having jusntioned “some juvenile
guessing game”, the writer does not need to refmatword guess. A similar
exploitation occurs in five subsequent clausesedanh of which a noun denoting a
location or type of location (Disneylands, spidarnisls, Marbella, Zanzibar, Santorini)
is — in its particular context — elliptical for peech act referring to a location. Finally,
there is an exploitation of considerable complexijypu aim a gun straight at
something, you aim — or fire — a question at soraegau don’t aim at a destination. It
is noteworthy, however, that, once the scenario Ib@sn set up, these stylistic
complexities do not distract from the comprehetigjtof the text. No ordinary human
reader puzzles over what was being hazarded, eksaryaimed at. You either get it or
you don't, but in either case an ordinary readevesaswiftly on.

10. Conclusion: norms and exploitations

The interpretation of data offered here is in kivith the work of continental European
dependency grammarians of the 1970s, for exampleeliti Bondzio (1977, 1978),

who proposed the notion of ‘logical valency’ to eovamong other things, what | am
here calling elliptical arguments. It is also, libee, compatible with frame semantics,
in particular the famous paper by Fillmore and A&i(1992), which demonstrates
that, for a proper understanding of the concéglt, it is necessary to take account of
at least five frame elements — the agent, the mctie valued object that is put at risk,
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a possible bad outcome of the action, and the gba desired benefit. No single
sentence is ever uttered containing all five elemen

This paper has attempted to show that one of theyrmpaoblems confronting tasks
such as phraseological analysis and mapping woahimg systematically onto word
use is the implied presence of arguments that aerexplicitly realized in text. If all
these implied arguments of a verb were always neaghdicit, texts would become
hopelessly overloaded and indeed unreadable. Howeree contribution that a
pattern dictionary can make to the interpretatibwards in text is to go at least some
way towards realizing explicitly the implicit argemis in patterns of word use.

Ellipsis is only one of several kinds of rule-gaved linguistic exploitations of normal
phraseology in natural language. The details renmaibe more fully researched
through detailed analysis of corpus data.
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Valency information online —
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Abstract

Since valency (or complementation) is an importamirce of errors for foreign learners of English,
valency patterns of verbs, adjectives and nounsmiienportant aspect of EFL lexicography. English
learners’ dictionaries have used a number of systemincluding this type of information, ranging
from Hornby's verb patterns in the early OALD tarsparent coding systems or pattern illustrations
in the current generation of these dictionariese Phper outlines the basic principles of the valenc
description provided in a special valency dictignsuich as the Valency Dictionary of English (VDE)
and the key features of the Erlangen Valency Rditerk, an on-line research tool based on the VDE.
Since the Patternbank can be regarded as a fagttstvards an electronic valency dictionary for
learners of English, a number of changes to ma&ertformation more immediately accessible and
interpretable are discussed that may seem appteprith respect to creating a pedagogic valency e-
dictionary.

Keywords: valency, dictionary, pattern, complementationarter lexicography, pedagogic
dictionaries, learners’ dictionaries.

1. Valency as an error-prone area

If one imagines — as an increasing number of listguseem to do — that a language is
(at least partly based on) a network of links betwevords or word forms with other
words or word forms and perhaps more abstract ngiiins, then the analysis of
collocation and valency can be regarded as twoskdwareas of a continutmBoth
are extremely important with respect to foreignglaage learning and teaching and
thus also to foreign language lexicography sineg toncern item-specific knowledge
about individual words. Up to a point, there maysieenantic reasons to explain why
certain combinations can occur or not, but thers wa way of “knowing” that the

! {thomas.herbst,peter.uhrig}@angl.phil.uni-erlangten

2 This would mean expanding Sinclair's (2004: 138}esnent that “many, if not most, meanings
require the presence of more than one word for fbanal realization” to combinations of words and
particular valency or complementation patterns.sThs in line with the treatment of valency
phenomena as phrasemefsGranger and Paquot (2008: 43).
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following utterances — taken from the Internatior@brpus of Learner English
(Grangeret al. 2009) — are unacceptable for the learners whoywedi thent.

(1) ... if wewantthat also our children or our nephews will sedug Isky (and not
only a grey one!) ... (ICLE-IT-BER-0001.2)

(2)  Just because some studamninagegetting more than three distinctiodses
not mean “One can, all can” (ICLE-TS-NOUN-0462.1)

(3) Man hassucceededo come out of the Dark Agetuie to his imagination and
dreams; (ICLE-BG-SUN-0076.1)

2. Coverage of valency in works of reference

That valency is a lexico-grammatical phenomenoa slows in the way it is covered
in works of reference. Grammars such asGbenprehensive Grammar of the English
Language(1985) by Quirk, Greenbaum, Leech and Svartik caenmplementation
phenomena at a first level by classifying verbs iotasses such as intransitive,
monotransitive or ditransitive, which are basedraditional categories such as direct
or indirect object. Apart from the fact that suetegories often involve a considerable
amount of gradience because the prototypes are lmassemantic and formal criteria
which do not always coincide (Herbst and Schiillled® 167-172) they are by far
too general to serve learners’ needs in languagguption. Secondly, the sections that
contain the formal patterns in the kind of detetjuired usually contain long lists of
examples of words occurring in a particular patterhich is an indication of the fact
that valency phenomena cannot be covered entiagisfactorily by general rules but
entail an element of item-specificity which alsquies a lexicographical treatment.

Thus it is not surprising that the representatidncomplementation should have
received considerable attention in lexicography:dmumber of languages there are
specialized dictionaries that devote themselvethéoarea of valency. Such valency
dictionaries as, for example, thorterbuch zur Distribution und Valenz deutscher
Verben(1969) by Helbig and Schenkel, the French valericticshary by Busse and
Dubost £1983),VALBU — Valenzwoérterbuch deutscher Verlf2804) or thevalency
Dictionary of English(VDE) (2004) were explicitly created in a foreiganjuage
teaching context.

Furthermore, and probably more importantly, it imeoof the outstanding
characteristics of learners’ dictionaries that theypntain information on

% Such errors can also be found with nouaisility at flying or adjectives dapable to finj, cf.
Herbst (1985). The unpredictability of valency pats can be illustrated by the fact that sematyical
similar verbs very often can be used to expressdhge semantic relations but do so in quite differe
ways. Thus a participant pattern suchA@&ENT — AFFECTED — PREDICATIVE can be realised by a
number of formal valency patterns but not all cfsta valency patterns occur with all verbs showing
this participant structuref. Herbst (2009a, 2009b) and Schiiller (forthcoming).

* See also Meyer (2009).
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complementation in a very systematic form: whilethe first editions of th&®xford
Advanced Learner’s Dictionarg pattern system similar to that of Hornby's (1954
Guide to Patterns and Usage in Englistas used, théd.ongman Dictionary of
Contemporary Englis{*1978) introduced a coding system which was desigmed
mnemotechnic principles. The current editions af fnglish learners’ dictionaries
either make use of transparent coding systems lmssimple grammatical categories
(V N to INF in OALD?7) or of verbalized pattern ibtrations Wwant sb to do stlin
LDOCE4 orwant sh/sth to do stim MEDALZ2). Although the latter may at first sight
appear to be the more user-friendly approach, utccbe argued that the use of the
dynamic verbdo actually makes it more difficult to realize thaetMEDAL pattern
illustration also covers sentences suclBaswe want them to be accessibl§BNC)

or Most people do not want other people to know they are using a dictionarfsaid
by Hilary Nesi in her plenary at the eLex2009 coefiee) than is the case with the
abstract grammatical codes used in OALD7, for exambut it may well depend on
the individual users and their educational backgdowhich system they prefer.

3. Valency dictionaries and learners’ dictionaries

It is obvious that specialized valency dictionadé$er in design and purpose from the
coverage of valency patterns in general learneistioiaries. The main aim of
including valency information in a general learneatistionary is to make it a useful
tool for language production. As far as coverageoiscerned, it is sufficient for the
most frequent or at least established patterneXpressing a particular meaning to be
listed, but it is of prime importance that it shdbble presented in a way that is easy for
users to understand. In specialized valency diaties the aspect of user-friendliness
is perhaps not quite so important because greamiliérity with, for example,
grammatical terminology and categories of lingaigtescription can be expected of
the users of such dictionaries. On the other haakincy dictionaries provide much
more sophisticated descriptions of valency phen@npartly because they are based
on a linguistic model that focuses on complementatind partly because they are
specialized dictionaries.

In fact, most differences between the treatmentcomplementation in general
learners’ dictionaries and that in a valency diwdity such as VDE are due to the fact
that a specialized dictionary is not subject to thme constraints of space as general
dictionaries are. There exists one major differeircdinguistic analysis, however,
where the valency approach results in a differént lof classification from that
provided in grammars such as CGEL: valency theakgs a more lexical perspective

® For a more detailed analysis of the verb pattgsiesns used in different editions of English
learners’ dictionaries see Aarts (1999), Herbst ldludz (2003) and Herbst (2009b, 2009c). See also
Klotz (2001). Note that the more recent versionshef coding systems used in learners’ dictionaries
do not use the functional category O (ftnjec) any more. Compare, however, the survey carrie¢d ou
by Dziemianko (2006: 148-149). For a detailed aotaf the history of learners’ dictionaries see
Cowie (2009).
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of verb complementation and regards all of the diml elements in (4a-c) as
complements of one vedecide

(4a)pe Hedecidedon roast chicken and vegetables
(4b)enc Shedecidedto take a look at the harbour.
(4cknc Shehaddecidedthat she wanted to go to London.

Grammars such as CGEL tend to analyse cases su(apss an instance of a
category prepositional verb, which can then be seefitting into a monotransitive
pattern of some kind.The concept of prepositional verbs has a detrilesifect
when applied to lexicography since classifydegride onas a prepositional verb often
means that complementation patterns@tidewith on-phrases are given in a different
place from those with &-infinitive or athatclause’ Furthermore, dictionaries such
as MEDALZ2 treat cases suchaecide oror refer toin the same way as combinations
with shiftable particles such dsok up although only the latter are referred to as
phrasal verbs in CGEL. Interestinggycceed iris not categorised as a phrasal verb in
LDOCES5, OALD7 or MEDAL2. Treating elements such @s roast chicken and
vegetablesn (4a) as a particular type of complement, whielm occur with verbs,
nouns or adjectives, not only results in a theoa#lii more adequate account of
valency phenomena but also in greater user-frinadt.

A detailed valency description also entails a dpeation of complements as
obligatory, contextually-optional or optional. Thilie fact that a sentence such as

(5)vpe How could | possibly forget?

can only be used in a situation in which the rafed the second participant fafrget
can be identified is made clear in the VDE by magkihe corresponding valency slot
as “cont(extually optional)” and adding a label Hpoiif clear from context” to the
examples — which in this explicitness could notdmme systematically in general
learners’ dictionaries.

The same holds for an indication of the meaningdiféérent valency patterns and the
semantic and/or lexical restrictions for particutmmplements. Although it could be
argued that “ideally” a valency description showgecify each valency slot
semantically in terms of general semantic rolesmare specific participant roles

® Interestingly, Quirk, Greenbaum, Leech and SvRr€GEL 16.5) classify such cases as
prepositional verbs type |: according to CGEL (}6/foun phrases such asast chickenin (4a)
would be described as the complement of the préposind not as the object of a prepositional verb
decide onin CGEL (16.28)decide onis included under the heading of “variants of ntoaesitive
complementation”.

" There is a considerable amount of inconsistendyetobserved: for example, in LDOCHS&cide
on/uponis given as a subentry décide butdecide againsanddecide in favour oére included under
decide Note that the rejection of the notion of preposidl verbs within a valency framework only
concerns prepositional verbs in the sense as defmEGEL and not phrasal verbs. Thus cases such
asdecide + onNP are distinguished in VDE from idiomatic phragatbs such a®ok up which are
treated as multi-word lexical units.
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(Herbst and Schuller 2008: 126-134) or in termdrafme elements (Fillmore 2007),
such roles are only of limited value for lexicognappurposes. VDE thus makes use
of a more flexible way of describing such semanticand also collocational —
properties of patterns in the form of notes like tbllowing (2004: 585):

A person or something such as an argument or Zéacpersuade a person

(i) to do somethingi.e. make them do it.

(i) that something is the casg.e. make them believe that it is true.

(iii) into or out of something or doing somethingi.e. make them do or stop doing it.
(iv) of the need, advantage, benefit, etc. of sth.e. make them believe in it.

A further fundamental difference between generatrlers’ dictionaries and valency
dictionaries is that the latter should aim at coshgnsive coverage of all the valency
patterns that can be found for a particular lemniipessible, with an indication of
their frequency. This is particularly important itespect to the function of valency
dictionaries as research dictionaries that can $ed ufor developing pedagogic
material and as marking dictionaries for non-natiwachers of the language, which
have to contain rare patterns so that they do ebthtarked wrong and to indicate
highly frequent patterns whose use ought to be waged’

The character of specialized dictionaries has itgpbrepercussions as to their overall
purpose: while a dictionary such as VDE can cegabe used as a production

dictionary by learners, it would be unrealisticste this as its prime purpose — given
its price, size and the relatively small humbetexical items covered. However, the
clash arising from this conflict between the lexiacameters of user-friendliness and
depth of description is particularly apparent ia ttase of traditional print dictionaries

— simply because users cannot easily be made ¢oegnformation that is irrelevant to

their current needs.

It is obvious that the electronic media open up pessibilities in this respect in that
the same database can be used to serve differats &f “concrete”® user needs. The
consequence must be to develop flexible accesststes along the principles realized
for example by Bergenholtz and his colleague®©mbogen over Faste Vendinger
where users are asked to specify their needs veispect to such parameters as
decoding or encoding and are accordingly providél different types of information

— in other words, what is needed is customizedssct®the information provided in a
valency dictionary.

8 Achieving this aim is subject to obvious restoas caused by factors such as limitations of the
corpora used, oversight and the fact that the cem@ht/adjunct distinction can be subject to
gradience.

? Compare Engelberg and Lemnitzer (2008: 224): “elimez Segmente der Mikrostruktur von
Worterbuchartikeln sollten ausgeblendet werden &dhn[“It should be possible to hide specific
elements of dictionary entries.”]

% For the concreteness of user needs and diffeypastof user needs see Tarp (2009: 46-48).
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4. The Erlangen Valency Patternbank

The options opened up by the electronic medium ajobkyond those related to
offering customized types of information since ttadgo allow different access routes
to the data presented. A first attempt at providimjjine access to the VDE data is
presented by the Erlangen Valency Patternbank,wdoatains the patterns of the 511
verbs, 544 adjectives and 274 nouns covered in/iie.'! Although the number of
lemmata may seem rather small, we estimate thatehes contained in the VDE can
account for more than two thirds of all verb useshie BNC, which means that token
coverage will not increase dramatically by inclglimew verbs, which we are
nevertheless planning to do.

The Patternbank has been designed entirely foarelsgurposes. Its main advantage
is that it provides a completely new access stractsome features of which will be
outlined below. Users can choose between searchesling

« lists of all active and passive verb patterns, @je patterns and noun patterns
occurring with the lemmata of the VDE (search fattgrn — see Figure 1),

« lists of all patterns containing a particular coempént (search for pattern
element) and

« lists of all patterns occurring with a particulaong (lexical search).

The patterns are presented in a very similar fosmnaVDE, in terms of a formal
specification of the complements in terms of thgetyf phrase or clause realizing a
particular valency slot,e. by symbols such as [NP], [that_CL] or [to_INF].€fk are
two exceptions to this: in verb patterns, a disiincis made between patterns taking
impersonal [it] or impersonal [there] as subjeatd éhe code SCU, which stands for
subject complement units that can be realized lopwun phrase or possibly further
elements? The verbal head complex — VHC ke. that part of the predicate that
contains the governing verb and auxiliaries preugdi, is specified with respect to
active and passive voi¢é The patterns can be accessed according to diffeceting
principles:

- arranged in terms of the number of lexemes or &xiems in which the
patterns occur in the Patternbank,

- strictly alphabetically or

- alphabetically according to the first complemen¢iathe verb.

™ For copyright reasons, the present version oPtiigernbank does not include the examples and
the notes on meaning given in the VDE. In the adsgolysemous words, however, the Patternbank
includes an indication of the corresponding senséDE. Furthermore, a mouseover system shows
the corresponding pattern numbers in VDE to fat#ithe search for examples in the dictionary.

2 More detailed information of the possibility ofmdIP subjects can be retrieved in the “detailed
subject view”, if required. It has to be pointed,dwwever, that this type of information reliesgly
on native speaker intuition in VDE.

13 See Herbst and Schiiller (2008) for a more detaitedunt of this.
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Erlangen Valency Pattern Bank

umert struct.

List patterns Active verb patterns (1324 hits) Switch 1o detailed subject wiew

= active vetb patterns

= passive erb pattemns Sott patterns by WDE lexeme count jand show guantitative valency j Submit

= adjective patierns

= noun paftemns patterns lexemes lexical units
Find a word 2 |SCU.... VHCact NP A7 (incl. 1 spec.) [ 1173 (incl. 1 spec.)
2 SCU . WHCagt.... 358 (incl. 4 spec.) | 577 (incl. & spec.)
Type in a word or
browse through our 2 |S0U. . YHCam that_CL 1389 (incl. 1 spec.) | 165 (incl 1 spec)
wordiel g SCU . WHCazt MNP ADY 137 (incl. 4 spec.) [ 267 (incl. 5 spec.)
3 |scuU WHCact MNP, to_NP 134 (incl 1 spec) | 201 (incl 1 spec.)
Search
3 |8CU. WHCact.... NP.....for NP 124 155
Find a pattern 2 |scuU WHCact ALY 17 266
element
2 |SCU. . WHCqgt...... for NP "z 167
Enter a pattem element 3 |SCU. WHCact.... NP.....with NP 116 156
{such as to_/F) or
take a look at the list of 2 sCU WHCact to_IMNF 108 (incl. 1 spec.) [ 129 (incl. 1 spec.)
patlem elements 3 |SCU_ . WHCact....... SENTENCE 104 (incl. 1 spec.) | 113 (incl. 1 spec.)
IPV|SCU. . WHCact...... up......NP 104 246
Search
3 |scuU WHCact MNP, as_MP 103 124
IPY | SCU WHCact P up 102 9
IPY | SCU WHC aet ot NP m 201
IPV | SCU . WHCagt....... NP.......out 100 202
2 |scU WHCact an_NP a7 124
2 |scu WHC aet cL 93 IRE]

Figure 1. Top of the list of active verb patternghe Erlangen Valency Patternbank.

The Patternbank then provides a variety of diffexéewing options:

« Clicking on a particular pattern yields a list diflaxical units occurring in this
pattern — verbs that take a corresponding passitterp are marked in colour.

e Clicking on a word in such a list leads to an ineey of all patterns of this
word, thus allowing a lexical perspective (whiclhdze accessed directly in a
lexical search).

The Patternbank tries to provide a descriptionaéncy patterns that is not restricted
to one particular theory of language and thus dinlse as neutral in its descriptive
categories as possible. This is also reflectechénpresentation of cases where there
might be differences of opinion as to the exactepatstatus. For this reason, the
notions of lexically specified patterns was introed to cover cases such dp
dead which can either be seen as instances of veddjective phrase or as idiomatic
combinations. In a similar way, the category of teatually specified patterns
contains elements such atsa loss what to davhere the wh_to_INF can be seen as a
pattern ofat a lossrather than the noupnssas such. In the long run, it might be more
appropriate to treat such cases in terms of mutidwalency carriers.
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Through the various access modes the Patternbasksopp new perspectives for
research: thus it becomes relatively easy to compdrich patterns occur with the
same or a similar range of lexical items, whichnsmportant instrument for linguistic
research and in fact also for discovering incopsisies in pattern coverage in our own
data. The lists provided by the Patternbank cao s¢sve to carry out research of a
more theoretical interest such as whether all icgta of a valency pattern can also be
seen as expressing the same semantic rokesas representing the same valency
construction (Herbst and Schiller 2008), which ddug important with respect to the
status of argument structure constructions in oerfeameworks of construction
grammar (Goldberg 2008§.By making the Patternbank freely available — bdirity
aware of shortcomings concerning completeness ef data and a number of
classificatory problems — we hope to provide a ttml a range of purposes in
theoretical and applied linguisti¢3.

5. Towards a pedagogic valency dictionary

Apart from being a research tool for linguists, Eangen Valency Patternbank can
be seen as a first step towards an electronic ewldictionary. As pointed out above,
such a dictionary should be designed in such athatythe same database can be used
to serve three main functions:

« language production (quite obviously for learndrditierent levels)
* marking (for non-native teachers of the language)

« research (for empirical research in theoreticayuistics or applied linguistic
purposes)

With the exception of the number of patterns shewwhere there is an important
difference between what is required for languagelpction on the one hand and the
other two purposes on the other — the type of méiion required seems to be very
much the same for all three of these purposesetiagy different user groups and
different user needs is thus not so much a quesfiarhich information to provide but
in which form and in which order this informationaaild be provided®

Customization of information could concern a numbkeaspects of VDE-online. For
example, customized electronic access may congritubvercoming the clumsiness
of a printed VDE entry, where some users may fihd tross-reference system
between patterns, examples and meaning notesrtieeso

4 For such uses of the Patternbank see Herbst (2009d

®The Patternbank can be accessed at www.patternivsgklangen.de, where a feedback
function can be used to send in suggestions fordugment.

% For certain user groups, one might consider innfucn option containing simplified corpus-
based examples that can easily be related to thesponding patterns.
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Language learners using the database for produptioposes are likely to look for
uses of a particular word. They should then be tbtshoose the appropriate meaning
of that word and be given a list of established svafyexpressing a particular meaning.
Particularly frequent patterns could be highlighte@ncourage their use; rare patterns
will not be indicated at all — provided there arereestablished patterns expressing
that particular meaning; otherwise they will bewhdut marked as “rare”.

It would be highly desirable for production purpsde have a search option that not
only provides the established valency patternsefléxical unit the user has asked for
but also shows further ways of expressing similaanings involving other headwords
— i.e. to have a thesaurus-like search tool providing dgample the patterns of
resemble, similaas well agesemblanceOne could also imagine searches based on
collocates or meaning elements.

In any case, in the production mode it is also se@ey that examples be shown
immediately after the pattern and that the meamotes of VDE, which provide
information on semantic roles and collocationatriesons, could be made to appear
at the same time.

For the language teacher wanting to check whethmarticular valency pattern exists
at all, the starting point of the search is thagratlist. If one wants to find out whether
a particular verb occurs in a particular pattertheg the verb list given for the pattern
or the pattern list given for the verb can be usefdo_INF] does not occur in the list
of active patterns — as it would not fuwcceegdfor example — then ideally this can be
taken as an indication of the fact that this pat@wes not exist; only if it does occur
are examples and meaning notes needed t all.

Customization could also affect the presentationthe patterns as such. While
linguists may see the value of theory-related symboch SCU or VHC and be happy
to familiarize themselves with terms such as “cehtally-optional complement”,
many users are bound to prefer more establishediamaler terms. Again, one could
imagine offering different ways of pattern repraséion — but it is important to
remember that there are no easy solutions. For ghearexperience has shown that a
symbol such as N(marking noun phrases that can function as th@subf passives

in VDE) is easily misinterpreted to stand for nqahrase. One solution is to use more
explicit subscripts such aspNs.sus; another to list active and passive verb patterns
separately. This, however, results in a greater baunof patterns, which may be
equally confusing for users. Furthermore, listictj\ee and passive patterns separately
causes the lexicographical problem that it mayaheays be possible to find suitable
examples of every passive use in the corpus.

7 strictly speaking, the fact that an active pattiermot listed in the Patternbank for a particular
verb only means that it was not identified as sirclthe process of the compilation of the VDE.
Information on passive patterns has to be treaiélu gveater caution since the VDE descriptions on
which the Patternbank relies at the moment arelynbased on active patterns.
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What may be even more important is the questiontedther N or NP should be used
to represent the category of noun phrase. Fronmguiktic point of view, NP may
seem more adequate — in fact, it could be argustdthie importance of the level of the
phrase is regrettably underrated in many textbobigs that is also why many users
may find NP disturbing rather than helpful. Theeaiftive chosen in learners’
dictionaries such as LDOCE and MEDAL, to use pattiustrations of thevant to do
sth type, has the obvious disadvantages of being palignmisleading semantically
and of not being easily applicable to the more dempatterns to be covered in a
valency dictionary. Nevertheless, this could beoption for the production mode for
not very advanced learners. In any case, the questf symbols becomes less
problematic in the electronic medium if a mouserofienction is installed that
contains an explicit explanation of the symbolsdusedescribe a pattern.

6. Conclusion

It is obvious that the possibilities created byeridography are enormous, also as far
as the representation of valency information is ceoned. An online valency
dictionary could overcome many of the weaknessegsinfed valency dictionaries and
bridge the gap to learners’ dictionaries — eitreeaaeparate electronic tool or as one
component of an electronic lexicographical and gratical information devic& The
main advantage of the medium is that it makes ssjtade to provide information that
serves users’ needs more directly and more immeddisihan is possible in printed
dictionaries by interactive access structures afigwa high degree of customization.
In order not to throw out the baby with the electcobathwater it is important to
remember that customization only makes sense iethee customers — customers in
the sense of language learners and language teasherare aware that the product
exists, how to use it and that it serves their sdesl users who know what their needs
are. Fascinating electronic research tools thatigeousers easy access to valency
patterns, collocations and other features of laggwaill only be a success if there is a
sufficiently large number of people around who ustind the idiosyncratic and
collocational aspects of language for which Simqa991, 2004) introduced the term
idiom principle The development of such tools must thus go hanttaind with
preparing the ground for their use in foreign laengg teaching, which means that we
have got to make sure that “[cloncepts such as wgrammar, colligations,
collostructions and patterns” in future do “ranky&ighly on teachers’ priority lists”
(Granger and Meunier 2008: 248).

8 This could take the form of a plug-in feature &ectronic learners’ dictionaries (similar to the
native-language add-ons suggested by Leech and(h#39: 300)), which could even be designed to
allow the authors of the plug-in to override théewmay information in the existing dictionary.
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Automated collection of Japanese word usage
examples from a parallel and a monolingual corpus

Kristina Hmeljak SangawaTomaZ Erjaves Yoshiko Kawamura
University of Ljubljana, Jozef Stefan Institute,Kjo International University

Abstract

Examples are an important source of informationvomd usage for language learners, but existing
reference sources for Japanese as a second largyealgmited. This paper describes two projects for
the automated collection of word usage exampleanikes extracted from an ad-hoc Japanese-
Slovene parallel corpus were included into jaSloJapanese-Slovene learners’ dictionary, and
examples extracted from a monolingual web-harved@@ million word corpus of Japanese were
selected to be used as supplementary exampleshtdgaCa multilingualized dictionary for learners of
Japanese as a second language.

Keywords: example, word usage, corpus example, Japanesecovphs, Japanese-Slovene parallel
corpus, readability.

1. Introduction

Examples are an excellent source of semantic, syoitanorphological, collocational
and pragmatic information for dictionary users, ezsally for those who are not
familiar with lexicographic metalanguage and preifigierring (or guessing) word
usage from examples rather than from definitionssymbols. However, although
many examples can be included into electronic alietiies where space is not as
limited as in paper dictionaries, good examplesicivishould be typical, natural and
surrounded by typical context (Fox 1987: 37, Atkersd Rundell 2008: 330), are
costly to produce (Rychhgt al 2008: 425). This is especially crucial in theecas$
voluntary-based or low-budget academic lexicograpgriojects with limited human
and financial resources.

For learners and teachers of Japanese as a secundtie, examples of word usage
can be found in existing dictionaries, textbookd aarpora, but each of these sources
has some limitations. Starting with tHeictionary of basic Japanese usage for
foreigners (Bunkachd 1971), a number of monolingual, bilingaad bilingualized

dictionaries for learners of Japanese as a searedfh language have been produced
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in the last three decades, and all of them cont@age examples. However,
dictionaries covering at least 10,000 headwords the vocabulary considered to be
needed by intermediate to advanced learners ohdapaf. Tamamura (1984), Japan
Foundation (2004)) such as theformative Japanese dictionarfNihongo no Kkai
1995) with 11,000 headwords, dfodansha’s Communicative English-Japanese
Dictionary (Sharpe 2006) with 22,000 entries usually do nééromore than 2-3
examples per headword. On the other hand, thostinorg more examples per
headword such as the monolinguapanese dictionary: learning language the fun
way (Takano 2004) with 750 headwords, the dictiondrjuactional wordsNihongo
bunkei jiten(Group Jamashii 1998) with 3000 entries, the filil Kodansha’s Basic
English-Japanese DictionaryMakino et al. 1999) with 4500 headwords, or the
Effective Japanese Usage Gui¢irose & Shoji 1994) with 708 headwords, do not
cover all the vocabulary needed by intermediateditanced learners of Japanese.

There is a very large number of monolingual andhdilal dictionaries for native
speakers of Japanese, which also contain examplesiever, Japanese large
monolingual dictionaries for native speakers, sashKdjien (Shinmura 2008) or
Daijirin (Matsumura 2006), are generally too difficult foreign learners, especially
those based on historical principles, which coneaiamples of archaic language, such
as Kojien. The very numerous monolingual dictionaries for edatary-school
children, such afkeikai shégaku kokugo jitefTajika 2009),Shégaku shin kokugo
jiten (Kai 2002) orChallenge shdgaku kokugo jit€llinato 2008), or for high-school
native speakers, such Beikyd kokugo jiter{Kitahara 2002) oShin meikai kokugo
jiten (Yamada 2005), which do contain easier exampléls phonetic script, do not
usually contain more than 2-3 examples per word.ti@nother hand, examples in
bilingual dictionaries for Japanese native speakeesusually targeted at explaining
and translating idiomatic examples in the foreignguage. The Japanese translations
in these dictionaries do not always exemplify thesttypical usages of Japanese
words, but rather collocations and phrases whietdéficult to translate.

Another obvious source of examples is corpora. Sdapanese corpora have been
made available in the last few years. A 39 millword demo version of the Balanced
Corpus of Contemporary Written Japanese (BCCWJX)gbeompiled at the National
Institute for Japanese Language (Maekawa 2008), madge available on the
institute’'s portal in March 2009. Examples from tlapanese Web as Corpus
(JpwaC), a 400 million word corpus of web text @rdvic Erjavecet al 2008), can
be looked up via the Sketch Engine (Kilgareff al. 2004). Search engines such as
Google or Yahoo can also be used as a source g& ws@amples, although the lists of
search results given in such engines are neitmguiktically representative nor
sortable by linguistic criteria. However, resulterfi such corpora searches can be
overwhelming for language learners with limitedglistic ability.

We therefore decided to create an intermediate wduth would give the users
(especially language learners) more examples thatoreventional dictionary or
textbook, but which would be less overwhelming tharpora or search engine results.
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Having limited human and financial resources, viedtto make the best possible use
of available resources.

In the following sections we present two projectbeve usage examples were
automatically collected to be included in two elentc dictionaries for learners of
Japanese. Both dictionaries are being compileccadeanic projects with the help of
volunteer editors and progressively published ewkb.

2. Examples from a parallel corpus

Bilingual usage examples were collected for jafgayecet al. 2006), a Japanese-
Slovene dictionary for Slovene learners of Japgnebéch is being compiled at the
University of Ljubljana and has been gradually mh#d at http://nl.ijs.si/jaslo/ since
2001. The dictionary’s latest edition (2006) had@,000 Japanese headwords and c.
25,000 Slovene translational equivalents, but @0 usage examples. We therefore
decided to use an existing collection of parakets, augment it and structure it into a
parallel corpus to use it as a source of examples.

2.1. Parallel corpus compilation

Due to a lack of competent translators for the lmgg pair Japanese-Slovene, hardly
any translation had been produced between these languages before the
establishment of the Japanese studies prograne dfrifversity of Ljubljana in 1995.
However, since its establishment, a small collectibparallel texts in electronic form
accumulated at the department, consisting of lect@ndouts (academic texts on the
history, literature, geography and society of Jagaepared in Japanese by visiting
lecturers and translated into Slovene by univetiyf), and student coursework (texts
on the Japanese society translated from Japanes&liovene and texts on tourism
translated from Slovene to Japanese, in both caseslated by students and
thoroughly revised by the teacher in charge of tthaslation course). Given their
availability in electronic form, we decided to ubem as sources of examples for our
Japanese-Slovene dictionary. However, since mass$ teere quite challenging for
language learners, we decided to add some morabikatkxts, from which examples
for intermediate students could be obtained. Weetbee digitized parts of 6
contemporary Japanese novels which were translatedSlovene in the last decade
and the only novel that has been translated frommeBle into Japanese up to now, by
scanning them and manually correcting OCR output.

Lastly, in order to obtain a larger corpus, we skeed the web for translated pages in
Japanese and Slovene. We searched for pages medapscript within the domain .si
(Slovenia), and found 150 pages, of which only 4ewelevant translations, while the
others were either brief Japanese summaries okfoBtpvene texts or poor quality
machine translation products. We also searchegdges written in Slovene in the .jp
domain, using Google’s advanced search functidimtid the target language, which
yielded a few hundred pages, but only two of thesnesfound to be relevant, while all
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the others were wrongly identified as Slovene aothialy written in some other
Slavic language. We carried out searches for thedsv8Japanese” and “Slovene”
without specifying their internet domain and foyrabes, mostly in English, localized
into many languages including Japanese and Slowehere the names of the two
languages appeared in a menu for language sele@iah indirect translations are
certainly not ideal sources of dictionary examplbsf given the lack of direct
translations, we decided to include them, afterua#iy checking them and removing
all segments with unreliable or missing translagion

All texts were normalized into plain text files asdntence-aligned using Wordfast
PlusTools (www.wordfast.net). Alignment was manyalblidated, and paragraphs
with missing or mistaken translations were removéte complete corpus was
lemmatized using Chasen (Matsumetoal 2007) for the Japanese part and “totale”
(Erjavecet al 2005) for the Slovene part. Combining all avd#aparallel texts, we
obtained a parallel corpus of 7,914 translationsusientence pairs), corresponding to
226,220 Japanese morphemes and 171,261 Slovenes,wamd composed of the
following subcorpora: translated lecture handoli&%%), revised student translations
(24.5%), literary fiction (15.7%), and multilinguakeb pages (46.3%).

2.2. Extraction of examples from the parallel carpu

All Japanese headwords in the dictionary were &eardor in the corpus, yielding
examples for 4,648 lemmase. approximately half the dictionary entries. Whearen
than 6 examples were found, only the shortest & wetained, since short sentences
tend to be syntactically simpler. Lexical complgxitas not taken into account at this
stage, but all sentences are accompanied by aldtiansinto the user’s native
language, and therefore presumably understandable.

Examples were appended to the dictionary entried, graphically separated from
existing examples, as can be seen in Figure 1. \idrision of the dictionary was
published at http://nl.ijs.si/jaslo/cgi/jaslo-eg.pl

Each corpus example is followed by a link (in tbeni of an arrow), which leads to a
page with information on the title, place and daft@ublication or URL of the source

text and translated text, source language andttingguage, author’s and translator’s
name when available, thus indicating in what sbgemre the word can be found.

2.3. Evaluation of extracted examples

Automatically extracted corpus examples did not tgoough the usual editorial
process of dictionary entriese. analysis of a corpus of examples, synthesis of the
dictionary entry and editing of appropriate exaraplé cannot therefore be expected,
especially given the very small size of our corptlgt automatically extracted
examples should cover all senses of a word or gilvéis most typical syntactic and
collocational patterns. We evaluated a sample déB0nas of intermediate difficulty,
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randomly chosen from the Japanese Language Prufici€est specifications (Japan
Foundation 2004) to test coverage of word sensgsisefulness.

(kayow) 22X LS )] (VSintrans. ) [ L ET ko T. . Ebhkv]
voziti se/hoditi (redno) v sluzbo, solo. na delo

o HH (TAL %) TS (BPLLR) ~ll>TWET,

V sluzbo se vozim z vlakom.

o WlE (Fx 9 vA) ~1EM (Lwida) o,

En teden sem obiskoval bolnisnico (sem se redno vozil v bolnisnico).

= 1. letnik, lekcija 38
NIVO 3
Korpus:

o Z LT, #id0E DEDNV free] €75,
Zvonéek naju je zblizal, —=
‘_JSU305IFcMuonI\ght
RO LIEH & HEHIZZ RIZ SV free] ZERBEICESTORPLRVELADDE
Dot
Sobote in nedelje, ki jih je preZivel v telovadnici so kmalu postale eden njegovih redkih uZitkov. —=

o Efx, UROBRBEOMIEHEL LT, BEVLEORIC GBI /V.free] Fll:
1B DRI o 7,
Takratni model plemiske poroke je bila poliginija in obi¢ajno je bilo, da so moski obiskovali Zenske
na njihovih domovih. =

Figure 1. Example of a jaSlo dictionary entry witbrpus examples

We found that for 51% of these lemmas, all sensesveovered, while for the
remaining half of the lemmas some senses did nuaapn any of the examples. This
indicates the need for a larger corpus to achiestéeb coverage. For 10% of the
lemmas, new translational equivalents were fountthivhad not yet been included in
the latest version of the dictionary: 2% were crhtiependent or unnecessarily liberal
translations which were not deemed useful, but ashnas 8% were useful additions
to the dictionary. Moreover, corpus examples for 4%the sampled headwords
contained idiomatic expressions, collocations odtimord units which were not
present in the original dictionary, and therefoseful additions to it.

Given the fact that the dictionary was compiledabymall team of contributors with
little lexicographic experience and that there @ Japanese-Slovene contrastive
studies or other reference materials, it is nopising that the dictionary still needs
improvement. These corpus examples are therefong ¢go be useful not only for the
general users, but also for the editors of thdatiary during future revisions.

Regrettably, 8% of the examples were assignedeavitiong dictionary entry because
of lemmatization errors in Chasen’s morphologiagadlgsis. This indicates the need
for a future manual validation of example selectiwhile for the time being users are
warned that corpus examples were extracted autcatigtand may contain errors.

In the future, we plan to augment the parallel uerfp achieve better coverage, and to
enhance the example selection procedure to incteddability criteria (including
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vocabulary coverage, syntactic patterns and conited&pendence) and typicality
criteria (including collocational, morphosyntacgied stylistic patterns).

3. Examples from a monolingual corpus

In a similar pilot study, a corpus of usage exammlas collected to be combined with
Chuta (Kawamura and Kaneniwa 2006, published atp:/lthuta.jp/), a
multilingualized Japanese learners’ dictionary ek sense divisions, definitions and
usage examples are first prepared by a team ohdapanative speakers, teachers of
Japanese as a second language, and subsequertlgted into different languages by
an international team of editors (Viethamese, RusskEnglish, Turkish, Bulgarian,
Korean, Chinese, Portuguese, Spanish, German, Cadalay, Kirghiz, Marathi,
Slovak, Thai, French, Italian, Finnish, Nahuatlp\@nian, Indonesian, Hungarian,
Tagalog, Arabic and Romanian, in decreasing ordemumber of edited lemmas).
8,721 Japanese entries have been published ahpregeéle bilingual entries are still
being edited. To increase the number of examplegyémeral users and also help
editors of bilingual entries, examples were extdctfrom a web-harvested,
lemmatized and PoS tagged 400 million word cordudapanese, JpWaC (Srdanovi
et al. 2008).

3.1. Compilation of JpWaC-L2, a monolingual corpfigxample sentences

A 100 million word sample of the JpWaC corpus wataeted, starting from the
beginning of the corpus until the required size whtined. As the corpus texts are
sorted according to the URL, and the start of tiRilis essentially random, this does
not unduly bias the corpus composition. The coipu®mposed of texts, each marked
by its source URL, and these, in turn, composedeotences, each annotated by the
sequential number of the sentence in the textwallds in the corpus were annotated
with their difficulty level according to the Japaee Language Proficiency Test
specifications, ranging from 4 (easiest words) tohardest words). Words not
appearing in the JLPT list were assigned level 8ichEsentence was furthermore
annotated with quantitative information for the rhen of tokens in the sentence,
words by levels, punctuation symbols and numerals.

Single sentences were extracted from this sampfrusdo create a corpus of example
sentences, JpWaC-L2, according to the followingedda. We retained sentences
which:

a. are not duplicate (only the first occurrence of ldigte sentences is
retained);

b. are between 5 and 25 tokens in length (to exclusly ghort sentences,
which are usually only sentence fragments, and l@rg sentences, which
are difficult to understand);
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c. contain less than 20% of punctuation marks or nafedto retain only text
rich sentences);

d. contain at most 20% of level 0 words (to excludeteseces with a high
proportion of difficult or foreign words);

e. do not contain words written with non-Japanese aittars (to exclude
strings such as URLs, e-mail addresses or texhierdanguages);

f. do not contain any opening or closing quotes oréeses (to avoid
segmenting errors);

g. do not start with punctuation (to exclude impropeggmented fragments);

w

h. end in the kuten character, “, the Japanese equivalent of a full stop or
period (to include full sentences);

i. contain at least one predicate — verb or adje¢tigain, to exclude sentence
fragments).

The intention of the above filters, obtained by @ioal testing and evaluation, is to
retain only well-formed, text-rich and relativelyrgple sentences.

Five subcorpora of different difficulty levels wigethen extracted from this collection
of sentences, by selecting — for each subcorpudy-sentences with at least 10% of
words belonging to the subcorpus difficulty leveahd no words from a more difficult
level. The size of the subcorpora is shown in FegirSince both corpus and example
collection were automated, relatively little manulabour was required to obtain a
sizeable collection of examples.

Corpus Sentences Words % jpWaCS-L2
jpWaCs 3,225,572 100,001,186

jpWaCS-L2 859,416 13,395,667 100.00
jpWaCsS-L2_0 351,935 5,536,969 40.95
jpWaCSs-L2_1 34,777 403,470 4.05
jpWwaCs-L2_2 96,161 1,172,911 11.19
jpWwaCs-L2_3 26,894 264,979 3.13
jpWaCsS-L2_4 9,830 79,473 1.14

Figure 2. JpWaC-L2 corpus and subcorpora contents

The corpora are available for Web concordancingtigt//nl.ijs.si/jaslo/cqp/ through
the search interface shown in Figure 3.

Users can choose to search the complete JpWaCH+p2<sor only one subcorpus of
the desired difficulty level. The “simple searchxcan be used to search for any
string (one or more words), while the “tabular sk&rsection allows for combinations
of searches of specific word forms, any form okdaain lemma, any word of a certain
level, or any occurrence of a certain part of she@be search result is a concordance
where each line (sentence) is linked to its widemtext within the original JpWaC
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corpus, so that users can see the paragraph dogt#ire sentence by clicking on the
word. Concordances can be sorted on the left dit igntext, to investigate frequent
collocational patterns and — in the case of venbd adjectives — also flectional
patterns. By selecting the option “Show: Word / €eiLemma / Analysis” the user
can choose to see the difficulty level, lemma amglt-pf-speech tag assigned by
Chasen to each word in each concordance line ezsisd-igure 4.

On-line Concordances over jpWaC-L2

Search Interface

Help
mm [ Complete jpWaC-L2 Corpus e
Show ™ Word [ Level O Lemma [ Analysis
Display © Word List
® KWIC Sort @ None O Keyword O Left Context O Right Context

Simple Search (Search) |7

Tabular Search (wisearch)  Token 1 Token 2 Token 3
word:
level:
lemma:
ana:
(Reset)

Figure 3. JpWaC-L2 corpus search interface

word i S - L9 |8 2 .
1 lemma i N = 4 b9 |Eas &
ana N.Pron.g P.c.g P.bind Adv.g| V.free Aux|Sym.p
level 4 4 4 4 g 4
word ||Kv WERIC b Fus|Hh & |25 % s 5
b lemma| . JEEE I 4 Fol|#Ehs ~ |25 7 DI
ana Aifree N.g P.c.gP.bind Adv.g | V.free Aux|N.bnd.Adv Aux P.ConjSym.p
level |1 4 4 4 3 3 4 4 4 3
word CHEFEIIL B Hh £ |& w9y = 5
5| lemma ZOEF/IC b Bz | w5 #H
ana Adn N.VsP.c.gP.bind| V.free Aux|P.c.r V.free N.bnd.g Sym.p
level 4 3 4 4 3 4 4 4 3

Figure 4. JpWaC-L2 concordance for the verb formargta”
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3.2. Evaluation of extracted examples

A sample of 10 lemmas for each level (4 to 0),&dotal of 50 lemmas, was randomly
extracted to evaluate the quantity and qualityxafneples in the corpus.

The average number of examples for these lemmag Wasxamples when searching
through the whole JpWaC-L2 corpus, 497 examplékerievel O subcorpus, 80 in the
level 1 subcorpus, 278 in the level 2 subcorpud,it3he level 3 subcorpus, and 73 in
the level 4 subcorpus, indicating that a sufficiamount of examples was found in
each subcorpus.

Evaluating the grammaticality and acceptabilityeafracted sentences, it was found
that less than 5% of the sentences were ungranahétizntaining garbled content or
evident mistakes). A small percent of sentencesweund to be assigned to the
wrong lemma, due to Chasen’s lemmatization ernad, @nsequently sometimes also
to the wrong difficulty level. The vast majority tfie sentences, however, were well
formed. The difficulty level assigned to the sewots) as measured according to the
vocabulary contained, generally reflected theirdeddlity and comprehensibility.
Shorter sentences were sometimes found not to hyeiv®rmative without a wider
context, while longer sentences, even if contairinty basic vocabulary, sometimes
contained challenging multi-word idiomatic express and syntactic structures.
Although context for short sentences can be retdewith a click, the criteria which
define sentence length need further investigation.

4. Conclusion and further work

Two projects for the extraction of word usage examsmpfrom a parallel and a
monolingual corpus were presented. In both caseéstirgg resources and automated
processes were used to produce a collection of geanmvith relatively little manual
labor. Plans for further work include a usabilitydy, parallel corpus enlargement,
and an enhancement of the selection procedureyfagpdriteria proposed by Mizuno
et al 2008 and Nishina and Yoshihashi 2007) and thesoreament of example
typicality, which has not yet been addressed byipus research on Japanese
dictionary example selection, both in terms of \mdary (collocations) and in terms
of structure (morphological and syntactic patterns)
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Cultural values in a learner’s dictionary:
in search of a model

Olga Karpova Mikhail Gorbuno¥
Ivanovo State University

Abstract

The given paper presents the dictionary of a neplasatory-encyclopedic type addressed to guides
and tourists. The main features of the dictionamy ¢heir implementation are described. Also the
peculiarities of its electronic basis are specifiede given reference book is proposed as a model f
building similar dictionaries.

Keywords: explanatory-encyclopedic, dictionary of a neweyprlorence, electronic, guides and
tourists, user profile.

1. Introduction

The modern lexicographic scene of thé' 2&ntury is characterized by a great variety
of dictionary types. Such diversity can be expldibg users’ needs and demands. As
the user profile has changed due to population atimr in the world, the “native
speaker” concept has also changed and now incluglesnly indigenous people but
also a considerable number of immigrants (Karpowhkartashkova 2009: 169-180).

Due to the changes in language situation and, coestly, the change of user profile,
applied lexicography has extended its sphere aragl thened into a science of

compiling different types of reference works thate belonged neither to linguistic

nor encyclopedic dictionaries. There also appearedher group of reference books —
indices, calendars, and other resources and miatediese compilation demanded the
use of lexicographic experience. Thus, thé 2éntury lexicography may be called
“reference science”. It combines both the theoryeafcography and the practice of
compiling paper and electronic dictionaries of eliéint types.

A lot of cultural notions demand explanation andieot additional information
(Karpova and Kartashkova 2007: 68-75). Considerimggdern users’ inclination for
receiving encyclopedic knowledge in one volumeharg of general and specialized
dictionaries of modern English register in wordist significant number of toponyms
and personal proper names from the most varied afdenowledge.

! olga.m.karpova@gmail.com
2 mvg85@ya.ru
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The aim of many specialized dictionaries is to stagi and describe certain groups of
words such as borrowings, proper names, termsioDaties which register proper
names are of special interest as they play an iapbrole in cross-cultural studies. It
is common knowledge that semantically proper nawues viewed as a unity of
linguistic and extralinguistic information.

In word-lists of such dictionaries users can findfedent thematic categories of
toponyms, acquainting themselves with the authoreative works and the time he
lived in. The culturological aspect in this type dittionary is therefore essential
(Karpova and Kartashkova 2009: 28-43).

Proper names are not only included in wordlists gidssaries, there are also
dictionaries of characters and place names. Tlis tf reference source led to the
idea of combining the characteristics of differgmes of dictionariese(g. glossaries,
encyclopedia, dictionaries of characters and ptecees, Wikipedia-like projects) in a
new explanatory-encyclopedic dictionary addresseamigpecific user group.

The lexical meanings of the entries are combineith whcyclopedic definition and
multimedia contents connected with the realitiesscdbed. Such integrated
lexicographic work would satisfy the requirementsrmdern users and the increased
cultural requirements of our epoch.

2. A new type of dictionary

The dictionary project “Florence in the Works of r&pean Writers and Atrtists.
Encyclopedic Dictionary for Guides and Touridt& an example of such a combined
dictionary (Karpova 2009: 20). It is addressed tmacrete user group of guides and
tourists who want to obtain in-depth knowledge lafrénce. Taking into consideration
the possibilities and popularity of the Internetcany modern users the dictionary is
internet-based.

Taking this into consideration, the main charastes of the dictionary are the
following:

- open and dynamic character of dictionary informatio
- the system of hyper references;

- the possibility to observe the information of thetidnary not as a formal stock
of facts, but as a communicative fruitful systemickhmakes the user of the
dictionary a member of the whole process by giviimg or her the possibility
to extract knowledge from the suggested information

%In cooperation with the Romualdo Del Bianco Fouiutg international students’ workshops
“Florence in the Works of European Writers and Artists: Bobjof Encyclopedic Dictionary for
Guides and Tourists” are organized every year sipcag 2008.
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This dictionary is structured according to theaatirules accepted in applied
lexicography (Bejoint 2000) and includes the foliogvsteps:

- Choosing a city as an object of cultural analysis;

- Specifying the sources of the dictionary (encyctiige, dictionaries,
biographies, guide books, etc.);

- Gathering data for the dictionary corpus;
- Designing the entry structure with special refeeetwits metalanguage;
- Creating hypertext links;

- Adding personal attitude to the entry describeé @htry author describes his
or her own impressions about the object definetthénentry, if he or she saw it
personally);

- Creating a forum, where all the users and authamspcopose their ideas about
improving the dictionary.

The sources for this reference book are the foligwthe author’s works and criticism

of them, the author’s biography from various prihéad electronic encyclopedias and
other reference sources, his notes and memoirsmimoirs of his friends and

relatives, the author’s correspondence, etc.

The macrostructure of the dictionary consists atplnames and biographical data of
famous people from this region. Every entry wor@rgvided with hyperlinks to other
internet resources containing essential informataout this person or object
(museums, places, countries, cities, people andwloeks, books).

The dictionary microstructure consists of four gewt: Biography, Creative Works,
Florentine Influence, Learn more.

The entry includes the following information catege: graphic illustration (a photo,

a picture, a portrait, etc.), chronological labile(date of birth of the author and/or
date of creation of piece of art), encyclopedidrdgbn; verbal illustrative examples

(quotations, statements, sayings, etc).

Figure 1 illustrates the enumerated categories.

3. Characteristics of an electronic version of thdictionary

Each entry represents an unfolded hypertext cantpineferences to dictionaries,
encyclopedias and other reference resources dealthgcertain places, writers and
their works.

Multimedia features of the dictionary provide theeu with additional possibilities
(e.g.visual features such as a film, a picture or ae®jcand audio features such as a
piece of music or song). The user can listen tdeaepof music or watch a video
presentation of the museum with the help of a fmiftash player plugin.
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William Shakespeare
(1564-1616)

Biography
William Shakespeare was an English
post and playwright widely regarded
as the greatest writer in the English
language and the world's prominent
dramatist. He is often called English
national poet and the “Bard of Avor’.
Shakespears was borm and raised in
Stratford-upon-Aven. At the age of 18,
he martried Anne Hathaway, who bore
him three children: Susanna, and twins
Hamnet and Judith. Between 1585 and
1592, he began a successiul career
in London as an actor, writer. and part
owner of a playing company called the
Lerd Chamberlain's Men, later known
as the King's Men. He appears to have
retired to Stratford around 1613, where

he died three years later.

Creative Works

His plays have been translated into every majer living language
and are performed more often than those of any other playwright.
Shakespeare's surviving works consist of 36 plays, 154 sonnets, two
long narrative poems, and several other poems. He produced most of
his known works between 1590 and 1613. His early plays were mainly
comedies and histories, genres he raised to the peak of sophistication
and artistry by the end of the XVI century. He then wrote mainly
ragedies until about 1608, including Hamiet, King Lear, and Macbeth,
considered the finest works in the English language. In his last phase,
he wrote tragicomedies, also known as romances, and collaborated
with ather playwrights.

Horentine Infiuence

Shakespeare's creative work was connected with Florence.

The Oxford Companion to Shakespears. R. A Foakes 2005
contains the fellowing article on Florence:

Florence, the capital of Tuscany. figures in All's Well That Ends
Well (Flarence is the setting of 3.5 and successive scenes). Flarencs
is also mentioned in The Taming of the Shrew (1.1.14 and 4.2.91)
and 'Florentings' (people from Flarence) in Much Ado About Nothing
(1.1.10}) and Othelle (1.1.18 and 3.1.33).

Who's Who in Shakespeare. A Dictionary of Characters and Proper
names. F. G. Stokes, 1924 (2007} has the following entrigs:

Florence. Capital of Tuscany. For 'Duke of Rorence” All's Well, i, 2.
Mitd., . i, 2; v, 3(2); v 3 (2). Vincentio's son, brought up in FL' (Tam.
Sh. I, 1) 'l have bills . . . by exchange from FL.' (ib. iv, 2). 'Marcus
Luecicos .. .in FL.'{Ofh. [, 3).

Florentine. (g) A native of Florence. The Fs and Senoys' (All's
el i, 21 'a troop of F.g' (i il €): mtd., ib. v, 3 (2): (Claudic) 'a young
F' (M. Ado, 1.1);'some F.' (Tam. Sh.1, 1); (Cassio)'aF.' (Oth.i, 1).'a R
[not lago]' (ib. iil, 1}).

() Duke of Florence. All's Well, 1, 2; iv. 1, 3.

Learn more...

Figure 1. William Shakespeare, by Margarita Kulagitvanovo State University
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The electronic medium offers new opportunities $géryver 2003):
- simpler query interface;
- multiple layouts and new presentation formats;
- corpus-based data provision;
- new access possibilities;
- different multimedia device®(g.audio, video).

Such informational categories and multimedia fezguwill provide the user with the
necessary information about the given country asdulture, that is why the given
reference book has some features of learner'odiaties.

Such features give users possibilities in obtairdngreat amount of information. A
user-friendly interface will make the users’ worksf and effective, giving pop-up
prompts and additional data in the hints. Desifna microstructure impliesiser
friendliness both in using and compiling the dintoy.

3.1. Customisable styles/colours

The styles system of the dictionary allows the appece to be configureck.§.
colour, font, surrounding punctuation of each figida dictionary). In the electronic
dictionary, preconfigured “sets” of styles, or “wig” of the data, may also be prepared
for the end-user to choose betweeng(“advanced” or “novice” views). Different
fields may also be visible or hidden in differemtws. This provides for potentially
highly flexible presentation of content based od-ageer preference.

Special fontsand colour designations are used in the entries. Tes tof the works
are indicated in italics. The bold font is usedtites of the entry sections. This
visually divides thematic blocks from each otherd amelps to speed up users’
information search. All information on Florencenmarked with red colour that draws
users’ attention and makes the reading processreasi

3.2. Customisable popup help

Each field — type of information — in the dictiogamay optionally be linked to a
popup “help screen” that is displayed to the ushkenvclicking on that field. This
behaviour is scriptable using the scripting languhgilt into the dictionary allowing
the popup help screen to exhibit some “intelligéneeg. different information can be
displayed depending on the type of field clicked amwell as the value of a particular
field.

3.3. User-friendly design: article preview

One of the primary design goals behind the devetgrhas been to produce a user-
friendly tool: the software should be easy to leandl as intuitive as possible to use.
One of the underlying principles for this goalhat lexicographers should not need to
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have a high level of computer literacy in orderprform the day-to-day tasks of
compiling a dictionary. The level of abstractioregented to the lexicographer should
be that of a dictionary article, and not that oflatabase. The generic input/output
architecture supports this idea by ‘hiding’, wherepossible, the technical details of
how the dictionary is stored. A WYSIWYG editor isad for making the editing
process simpler and quicker.

3.4. Customisable searching.

The ability to configure a search script using ltdt-in scripting language allows the
search behaviour to be potentially customised fangliage-specific search
functionality, if desired.

3.5. Full dictionary searches

A text search function allows the entire dictionany be searched quickly for a
particular piece of text. This includes options tsuas case-sensitivity, whole-
word/partial-word matching, and support for reg@gpressions.

3.6. Extendible input/output architecture

The input/output (I/O) architecture of the dictiopas designed to support multiple
types of data storage mechanisms. The primarysddatage type for networked multi-
user use is a relational database system, suchy&QMor Microsoft SQL. This is
implemented internally using Object Database Cotivigc (ODBC) and Structured
Query Language (SQL). Some of the export — outpdbrmats supported in the
dictionary are static HTML — with or without stykheets — and Rich Text Format
(RTF) for producing print output in word process@sch as Microsoft Word,
OpenOffice and Corel WordPerfect. The I/O architexthas been genericised, which
allows additional interfaces for different typesdzfta sources to be developed in the
form of add-ons or plugins. This allows for the gibgity of custom importers to be
created in cases where there may be existing dayodata developed in another
system. Add-on modules may also be created in aodgupport other output formats.

3.7. Localisation and dynamic metalanguage cusiatioiz

The entire interface of the dictionary can be tiaesl to, and made available in, any
language. The default language may also be chafged, for example, the interface
of a bilingual German-English dictionary could beaiable in both German and

English, with German being the default. Instan@afséme” switching of the language

allows the interface language to be changed byetfteuser without even re-opening
the page. Taking localisation further, the metalege of the dictionary content may
also be localised. The end-user may opt to sedslapevords in cross-references, in
the language of their choice.
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The data in the dictionary bank is assembled bgadinated international group of
students and academics at numerous higher sclgtdlgshere are some crucial issues
to be solved:

- whether there should be a corpus for such a diatigrif yes, then
- what type of corpus it should be,
- how it is going to be collected and what tools@eeded.

The answers to these questions will form the themlebase for the new type of
reference sources.

This dictionary has a unique feature which makesd#sible to reflect in the dictionary
personal impressions and associations providetidogmtries’ authors (participants of
student’s workshops in Florence). It contributegnoss-cultural learning experiences
of the users and facilitates the educational pdessed on the study of foreign
literature, arts and music.

4. Conclusion

The new type of reference resource described heze @lso Karpova 2009) is
characterized by the following innovative featufefs Karpova 2008: 272-273):

- electronic corpora and Internet reference facijtie

- technical innovations and challenging design;

- integration of several lexicographic forms in ormdune;

- new approaches to description of key-words;

- changing of users’ profile and their new needs amahds.

It can serve as a model for creating analogouseaeée sources for any city and
country regardless of the language, religion otucal
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On the combination of automated information
and lexicographically interpreted information
in two German online dictionaries

Annette Klosa
Institut fir Deutsche Sprache, Mannheim

Abstract

This paper discusses the advantages and disadeartghe combination of automated information
and lexicographically interpreted information inline dictionaries, namelelexikg a hypertext
dictionary and lexical data information system afniemporary German (http://www.owid.de/
elexiko_/index.html), and DWDS, a digital dictiopasf 20" century German (http://www.dwds.de).
Examples of automatically derived informatior.d. automatically extracted citations from the
underlying corpus, lists on paradigmatic relatioas)l lexicographically compiled informatioe.g.
information on paradigmatic partners) are provided evaluated, reflecting on the need to develop
guidelines as to how computerised information axicbgraphically interpreted information may be
combined profitably in online reference works.

Keywords: online dictionary, German, automated informatiolexicographically interpreted
information.

1. Introduction

The availability of large electronic corpora haswhed the work of lexicographers in
more ways than one. By applying corpus-driven aarpus-based approached. (
Tognini-Bonelli 2001), thus exploiting large elawniic text corpora, modern
monolingual and bilingual dictionaries are devetbhp&he ways in which this has
affected the process of compiling a dictionary hdeen described for specific
dictionary projectsdf. Baugh, Harley and Jellis 1996; Sinclair 1987) eaftected on
in a broader approach in various publicatiocfs Klosa 2007; Teubert 1999; Euralex
Bibliography of Lexicography: http://euralex.pbwitom/Corpus+Lexicography,
and OBELEX: http://hypermedia.ids-mannheim.de/pigublic/bib_en.ansicht;
keyword=corpus-based lexicography).

But data from large corpora is not only interprebsdlexicographers: it is also the
basis for computer linguistic tools and their apgions such as collocation analysis.
Computational linguists have developed procedufies dased on statistical methods

! kKlosa@ids-mannheim.de
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and designed to calculate frequency and signifieaoc for part-of-speech tagging.
They have contributed, for example, to the developnof lexical-semantic resources
(e.g. ontologies, cf. Monnich and Kuhnberger 2008), or automatic sense
disambiguation ¢f. Agirre and Edmonds 2006). Computational lexicpgeas, in
particular, have been concerned with questionouf to build a lexicondf. Boguraev
1993).

Within this context, the idea of automating andusthpossibly accelerating the
compilation of dictionaries has emerged. In thet,pasrking on a dictionary was an
exclusively human task. Nowadays, it is a comboratof applying computer and
corpus tools together with the lexicographer’s listic competence. In printed
dictionaries, this mainly leads to an improvememtthe quality of lexicographic
information but not necessarily to new types ofidegraphic information. In
electronic dictionaries, this can (and maybe evieoukl) be different. Electronic
dictionaries and online dictionaries, in particulare not subjected to limitations of
space. As well as the classic inventory of gramragtimorphological, orthographic,
semantic, and pragmatic information, electronicidi@aries are able to offer more
detailed information and new types of linguistidadle They may also present data in
non-traditional ways, for example in graphs or bing other media, such as video or
audio files.

In this situation, lexicographers have to assesatvdomputational linguistics can
offer. They have to decide which information in dhietionary must still be manually
compiled é.g. the paraphrase of the headword) and which infaomamight be
automatically extractede(g. information on part of speech or inflection). The
advantages and disadvantages of the combinatioautdmated information and
lexicographically interpreted information in onlimkctionaries are discussed here by
looking at two German dictionarieslexikq a hypertext dictionary and lexical data
information system of contemporary German (httpsWwowid.de/elexiko_/index.
html), and DWDS, a digital dictionary of @entury German (http://www.dwds.de).

2. elexiko

elexikois a lexicological-lexicographic project based la tnstitute for the German
Language (IDS) at Mannheinef( HaR 2005; Klosaet al 2006; Storjohann 2005b).
The aim of this project is to compile a referene@ky specifically designed for online
publication, that explains and documents contemgoerman. The primary and
exclusive basis for lexicographic interpretatiomisextensive German corpus. Filling
elexiko in modules is (besides the corpus-based approawct)of the two main
lexicographic methods for the dictionaglexikois compiled not in alphabetical order
but by analysing the semantic, syntactic, or molgiioal features of the lexicon
systematically in batches. Thus, a complete woads;lan entire word family, or a
semantic field can be described systematically semwhrately. Furthermore, modules
are also defined according to levels of frequenag distribution of lexemes in the
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elexiko corpus. Right now, complex and comprehensive im&ion on a module
called “Dictionary on Public Discourse” is beingnepiled. It contains approximately
2,800 entries selected mainly according to thegh(hfrequency in thelexikocorpus.

Along with publishing the list of headwords (takemclusively from theelexiko
corpus) on the Internet in 2003, thleexiko dictionary was filled with sense-
independent information for each headword generadatbmatically from the
underlying corpus. This concerns 300,000 singlegwamtries comprising details on
spelling, spelling variation, and syllabication. eTtorthographic information in
particular was checked manually, because mistakes &re usually not tolerated by
users. Since then, the project has been workingroiching as many entries as
possible with further information generated autaoadity, e.g. automatically chosen
citations (see Figure 1).

Choosing citations from the corpus is not carried strictly according to rules of
statistical concurrence, but by applying certaiiteda, which help to improve the
quality of the citations. For example, they havééofound in at least three different
sources and come from at least three differentsyedsers may find these quotations
helpful when they look up the meaning of a wordatidition to these text clippings,
information on the coverage of the headword in #exiko corpus is given. By
showing the number of sources and years in whieth#adword occurs in the corpus,
the user may get an idea of the distribution ofwioed.

Orthografie

Mormgerechte Schreibung: Wirterbuch
YWarttrennung: YWitlterlbuch

Belege (automatisch ausgewahlt) [i]

Die funfte Klasse van Helfich-Rall hat es inzwischen fast geschafft, auf ein einheitliches Niveau zu kommen, auch in Deutsch.
"Jetzt hat die Reform richtigen Wettkampfcharakter bekommen", erzahlt die Lehrerin lachelnd. Den Kleinen bereite es eine
digbische Freude, sie beim Falschschreiben an der Tafel zu erwischen. Sowohl Helfrich-Rall als auch Vater missen durchaus
noch das Wirterbuch bermihen. Denn selbst, “wenn wir uns bei ein paar Dingen wie dem Doppel-3 problemlos umgestellt
haben", meint Yater, "gibt es doch anderes, was der Gewdhnung bedarf." (MI8/MAL3IZEET Mannheimer Maorgen, 12.05.1998,
Ressont: Welt und Wissen; Kaum hat man alles kapiert, beginnt das Urnlermen von neuerm)

“ich firchte, daf mir hier meine Ehre genommen werden soll®. kanne "verwerflich” fir den Juristen etwas anderes sein als fir den
Laien? nein - "verwerflich" bedeute auch und gerade fir den Juristen: ruchlos. Grimms Warterbueh nennt als Beispiel den
"verwerflichen Richter", der das Recht beugt: "und dieser Werwerlichkeit will man uns zeihen. (H35/FZ1.156814 Die Zeit,
26.01.1985, 5. 05; WWas heifét hier werwerflich?)

Erist der Porsche unter den elektranischen Sprachencomputern: der neue Aftaché von Hexaglot. Ausgestattet mit
Sprachausgabe, SD-Card-Technologie, Lemnsystem und Trainingsmodul fihrt die neueste Entwicklung der Langenscheidt-Tochter
mit Sitz in der Sportallee 41 in zwei Sprachen (Deutsch, Englisch) sowie mit einem gastranomischen Spezialwortschatz in finf
Sprachen wortgewandt durch Reisen rund um den Globus. Insgesamt verfigt der Attaché dber mehr als 5.1 Mio. Eintrage. Mit
Hilfe van SD-Cards kann das kleine Allround-Talent jederzeit um diverse Warterbiicher und YWaortschatze erganzt werden. Preis
27990 Euro, (HMPO?/MAR. 01453 Hamburger Morgenpost, 13.03.2007, Beilage S. 7, Premiere fiir das Sprachgenie)

Dieses Stichwort gehdn i efexiko-Korpus der Frequenzschicht VI (1.001-5.000 mal belegt] an. Es ist in 15 verschiedenen
Zeitungen oder Zeitschriften aus 21 Jahrgangen belegt.

Weitere Informationen:
Automatisch ermitteltes Kookkurrenzprofil von Warterbuch in der CCDB
Grarmmatische Informationen (2.8, Angabe der Wortant, Flexionstabellen) unter canoo.net.

Figure 1. Automated information in elexiko on tleatword “Wérterbuch”
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Additionally in elexikq there are hyperlinks to other online sources,revlusers may
look up automatically compiled information on calidions (hyperlink to
“Kookkurrenzdatenbank CCDB” developed at the IDSJ an grammar (hyperlink to
canoo.net, where information on flexion and wordrfation is given). A direct link
from dictionary entries to the underlying corpuss haot yet been implemented,
because many of the corpus texts are not openkysaitde due to copyright. In the
near future glexikowill offer automatically compiled information onond formation
with the headword. Words stemming from one headwdldbe given as hyperlinks,
thus joining entries with lexicographically and @utatically compiled information.

In elexikq automated information is employed carefully; ascmof this information
as possible is checked manually in order to imptheequality. This has the negative
effect of slowing down the process of publicatio éncreasing the cost.

3. DWDS - Digital Dictionary of contemporary German

DWDS, a digital dictionary of contemporary Germanblshed at the Berlin-
Brandenburg Academy of Science since 2004, wamptadlifferently from the start
(cf. Klein and Geyken 2000, 2001; Geyken 2005). Thigigat aims at creating a
“digital lexical system”, that is easy to expandcorrect and may be used for many
different academic or non-academic purposes. DWDBbines a digitalised print
dictionary with a word profile giving automated anfation on collocations, citations
from an extensive corpus on German between 1900884, and a thesaurus. In the
beta version of DWDS, which is shown here, on fingt §creen after looking up a
word, all this information is combined (see Fig@je

OpenThesaurus

Warter |buch synenyme Wortgruppen far Werterbuch
Aussprache; P Lexikan, Verzeichnis, Warterbuch

Grammatik: das Oberbegriff. Kompendium, Nachschlagewerk
meist alphabetisch geordnetes Verzsichnis von Wartern, die Klappe alles auf

nach bestimmten Gesichtspunkten ausgewshlt und erklart sind

Eintrag: Worter |buch Ziussammensetzungen | Eintrag | Zitate | Beispizle | | Dpenthesaurus DB Wersion 2009-07-21 DOipenthesaurus Webseite

ke ofil

Treffer 54 2 |[|[a][>+1 | Wortprofil for Worterbuch 3ls NN Frequerz 1603
1 tJahren auch Des Teufels Warterbuch | eing Sarnmlung von Misan

2 der sich laut Kinischern Warterbuch darin uBer, "dak man si Ausgahs Auto I'EI'IpDI'tI'ét

3 ..waohl. DerWelt graftes Waorterbuch als Brockhochhaus anzupre.

4 Eine Toolbox und ein Warterbuch helfen beim Forschen, und Gegenwa rtsspraChe Pa rtnerVerIag

5 zubemihen sie ein ganzes Worterbuch modischer Untemehmenshber Philasaphie Soziclogie Sprache TexXtauszug Unmensch
8 -2 Eingang finden wird ing Worterbuch des Unmenschen: der "Eirrw...

7 hit, und was imrmer uns das Warerbuch dazu sagt, es bedeutet, d . . .

g gand: - Kieines Thiringer Warerbuch - Reclam-Verlag, Leipzig; el nSPraCh 10 grimmesch kuturpoitisch phitosophisen

g pafk. Nehenhei gibt dag Warlerbuch Einblick in die vorwiegen.
10 ment das Klaine Thiringer Warerbuch . Davon abgesenan, dak.

\ersion akademisch bestimmen bieten|iiber digital

v
O0C-fery | Darstelungsoptionen | Suchfilter | | Wortart: NN - Zeige Tags Tabellenansicht

Figure 2. Information in DWDS on the headword “W&itiuch”
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The “Dictionary of Contemporary German” (WDG) waigithlised for DWDS, but
was published in the 1960s and 70s in the Germanoddgatic Republic and has been
written on the basis of a paper archive of citatioRor the online version, the
possibility of presenting only part of the infornwat in the entry has been
implemented, and information on pronunciation wilbn be added.

The thesaurus incorporated is not developed by DWIDSOpenThesaurus maintains
its own domain, where anybody may contribute to dreionary. Its information is
built into the DWDS site, but not hyperlinked witither information. Synonyms
given, for example, are not hyperlinked to entiiethe WDG dictionary.

The citations quoted come from the DWDS corpora aral chosen automatically.
Usually 10 KWICs are given, but full contexts andrm KWICs may be opened.
Although the DWDS corpora were planned carefulig guality of the citations given
is not always convincing, as with any automatiesgbn. But even more important is
that the DWDS corpora were not the basis for theGAdictionary.

The word profile gives words and phrases collocgtiith the headword in the DWDS
corpora in a word cloud. The word cloud shows tlestifrequent words co-occurring
with the headword, but in many cases those worgsar part of the WDG dictionary
entry itself and vice versa. This is of course ¢thee because the DWDS corpora are
not the basis for the WDG dictionary. Here, aut@danformation from one source
and lexicographically written information from ahet source do not really
harmonise, but at least they complement each other.

4. Conclusion

Two online reference works for German approach mhatter of incorporating
automated and lexicographically compiled informatimn words completely
differently. While DWDS has compiled a lot of infoation on German from different
sources in quite a short time and presents it enuser interface without tagging each
kind of information,elexikohas less information, but hyperlinks to other aapions.
Automatically compiled information is checked lexggaphically inelexikoas much
as possible, slowing down the process of publicathutomated information is also
labelled as such. In addition to this, new corpased, complex and comprehensive
information on very frequent entries is being cdegbin elexika

When contrasting information on paradigmatic relagi in DWDS andelexikqg the
huge difference in quality and quantity between omated information and
lexicographically compiled information becomes app& The OpenThesaurus in
DWDS gives the following synonyms (single words andlti-word units) for the
headwordAids (http://beta.dwds.de/?qu=Aids&view=1Acquired Immune Deficiency
Syndrome AIDS erworbenes Immunschwéche-Syndrdite. ‘acquired immune
deficiency syndrome’), and it recortisfektionskrankheifi.e. ‘infectious disease’) as a
hypernym. In its word profile, DWDS names the cofltesArmut (i.e. ‘poverty’),
Malaria (i.e. ‘malaria’), Tuberkulose(i.e. ‘tuberculosis’) andsterben an(i.e. ‘to die
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of’). Three of these collocates would probably lzssified as paradigmatic partners in
elexikg the verbal phrasan Aids sterber(i.e. ‘to die of Aids’) would appear as
typical usage.

In  the elexiko entry for Aids (http://www.owid.de/pls/db/p4_anzeige.les-
art?v_id=302141&v_lesart=Krankheit) synonyms givare Immunschwache(i.e.
‘immune deficiency’) and Immunschwéchekrankheiti.e. ‘immune deficiency
disease’), hypernyms arEpidemie (i.e. ‘epidemic’), Erkrankung (i.e. ‘disease’),
Krankheit(i.e. ‘iliness’), Infektionskrankheifi.e. ‘infectious disease’) an8euchdi.e.
‘epidemic’). There are also three thematically defi groups of incompatible.d.
cohyponym) partner wordsArmut (i.e. ‘poverty’) and Hunger (i.e. ‘hunger’),
Geschlechtskrankheft.e. ‘veneral disease’) andIV-Infektion (i.e. ‘HIV infection’),
Alkohol (i.e. ‘alcohol’) and Droge (i.e. ‘drug’). Each paradigmatic partner is
accompanied by a citation illustrating the relat{oh Storjohann 2005a). In addition,
information on each type of paradigmatic relatian be opened.

It is not for lexicographers to decide which waytasbe preferred, but for the users.
We do not yet know whether users would like to bée &o rate the reliability of
lexical information in online dictionaries. We dmtneven know how users will
respond to automated information in a dictionargémeral. Will users appreciate the
comprehensive description of paradigmatic relatiomselexiko or will automated
information as in DWDS satisfy them in specific tansces of dictionary use?
Lexicographers can only assess the possibiliti@spetational linguistics offers, and
test new ways of enriching electronic dictionameth lexicographically compiled and
automated information, linking them in a fruitfubw Only extensive usage research,
as intended for thelexikoproject, will help to find answers to these quasdi
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Making a dictionary without words:
lemmatization problems in a sign language dictionar

Jette Hedegaard Kristofferseifhomas Troelsgatd
Centre for Sign Language, University College Cdp@penhagen

Abstract

This paper addresses some of the particular prableomnected with lemma representation and
lemmatization in a sign language dictionary. Theegpais mainly based on the authors’ work
experience from the Danish Sign Language Dictiormgject. In a sign language dictionary sign
representation constitutes a problem, as theratdeast for Danish Sign Language — no conventiona
notation used by native signers and the variousrasign user groups. We look into the different
possibilities of representing signs and presenstiation that we chose for the Danish Sign Languag
Dictionary.

Defining the criteria for lemmatization is anottemea where sign language dictionaries differ from
written language dictionaries. The criteria shoali/iously include the manual expression of the
signs, but a sign’s manual expression has feafuves several categorieg.¢ handshape, place of
articulation and movement). Also non-manual elesieotch as mouth movement could be taken into
consideration when defining the lemmatization cateAs we defined the lemmatization criteria for
the Danish Sign Language Dictionary we aimed fagolution that would result in relatively few
homonyms, but that at the same time would not teagry large polysemous entries. We also tried to
define the criteria so that the resulting entriesuld reflect the lexicon of Danish Sign Language
rather than resembling a Danish dictionary.

Keywords: Danish Sign Language, sign language lexicogragipn language dictionary, lemma
representation, lemmatization.

1. Introduction

The Danish Sign Language Dictionary project wasive fyear project that was
concluded in 2008 with the publication of a dictoy with approximately 2,000 sign
entries. The entries cover about 3,000 meanings @00 Danish equivalents and
3,500 usage examples. The dictionary is freelyssibke online at www.tegnsprog.dk.

The main element of sign language is obviouslyrtiaual expression — the actual
signs, but sign languages also comprise a seriasreimanual features such as facial
expression, mouth movement, eye-gaze, eye-blinknaodement of the upper body.
Danish Sign Language (DTS) is in many ways inflgehby Danish, but it is a full,
independent language, with its own lexicon, morpgyg| syntax, etc.

! {jehk,ttro}@ucc.dk
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2. Sign language notation

For a spoken and written language like English aniBh there are norms for spelling,
and although some word-forms have competing vajanbst words have a spelling
and a base form, which the majority of the languaggrs agree on.

For DTS, and probably for many other sign languatigs is not the case. There is no
standard notation system adopted by the nativeesigiThis causes trouble for the
lexicographer, who of course would like to workhwé fixed unique representation of
the lemma that can easily be read.

2.1. Existing notation systems for signed languages

There exist several formal notation systems fon danguages. In the following we
will show three of these, using the DTS sign f@aniperature’ as an example (see
Figure 1).

Figure 1. DTS sign for ‘temperature’

The first system used for ordering a dictionary waseloped by William Stokoe in
the mid 28" century and used in the “Dictionary of AmericamrsiLanguage” from
1965. This system has three sets of symbols désgrilocation, handshape and
movement. For an example of the Stokoe systemfFgpee 2 which represents the
entry for ‘temperature’ (same sign as in Figureidi)the 1965 American Sign
Language (ASL) dictionary (Stoka al 1965).

GAQ G<’)\(l
(imit.; tab may be B, ) \ temperature.

Figure 2. Entry fortemperaturein the 1965 ASL dictionary
A newer system is The Hamburg Notation System (Ha8y¥) developed at the

Hamburg University. This system is based on theesaminciples as the Stokoe
system, but it allows for more details and is mfbegible. For a description of the
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system, seee.g Prillwitz et al (1989). Figure 3 shows the example sign for
‘temperature’ written in HamNoSys.

. X[t
é[<o,¢A0]l]2 [( J*Q]—I—
Figure 3. The DTS sign f&tlemperaturewritten in HamNoSys

This system is used not only at Hamburg Univerdityt also among sign language
learners, teachers and researchers in many pladess however never been adapted
either by the deaf community, or by other usersigh language as an everyday tool
for reading and writing.

Another approach is used by the SignWriting systiaveloped by Valerie Sutton in
the 1970s, originally based on a system for damtation. SignWriting renders signs
as stylized pictogram-like drawings. Figure 4 shote example sign for
‘temperature’ in  SignWriting. For more informatioron SignWriting, see

Www.signwriting.org.

Figure 4. The DTS sign fétlemperaturewritten in SignWriting

With some exercise you can read and write SignWéitHowever, the system has one
great disadvantage in a digital context — in opjpmsito the Stokoe and Hamburg
systems, it is not linear. A digital representatarSignWriting is a series of graphic
elements that cannot be searched and ordered awdal the individual manual
elements that constitute the signs.

2.2. Other ways of rendering signs

Another way of representing signs is through a drgwor photo, potentially with
arrows showing the sign movemef. (Figure 1), or through several drawings and
photos, showing the different sequences of the. sigher possibilities of rendering
signs are video recordings, textual descriptionghefsign production, and glosses —
equivalents from written language, usually writterupper case.

2.3. Sign representation in the Danish Sign Langu2igtionary

Among DTS learners and teachers there is some uS&goWriting, but the most
common way to write signs is glosses. These glassenot standardised, but made up
along the way, based on meaning of the sign inestntNone of the existing sign
notation systems can easily be read and writteallbgf the very diverse user groups
of the Danish Sign Language Dictionary. As a resule chose to present the
headwords as videos, that is, to use a direct remgdef the signs. In comparison with
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the existing notation systems this is the most mteltand informative rendering of the
signs and it demands no particular qualificationthe users.

The video solution works well in the sign entry teaut in the search result list,
where several signs are shown together, and iatgins where sign references are
surrounded by texte.g. in example sentences, cross-references, etc.,oitldw
obviously be quite confusing to use moving viddpsl Therefore, we render signs as
photographs and/or glosses in the entry body. énethtry head, on the other hand,
both a photograph, a gloss, and a video clip isl Use rendering the lemmacf(
Figure 5).

TEMPERATUR
- Variznrer: - - """'

Grundform af; TEMPERATUR,

Figure 5. Entry for DTS sign fotemperature’
in the Danish Sign Language Dictionary

3. Searching and ordering a sign language dictiongr

So far, we have discussed how to present the heddwahe user. Another problem is
connected to the search function of the dictiondnythe Danish Sign Language
Dictionary it should be possible to look up thensigknowing only their manual form.
It would also be expected that the signs in a $eaesult list could be ordered
according to their manual expression — that is Hahetically”, not by words and
letters, but by the signs themselves. We thereffiaigk to add information about the
basic phonological features of each sign and its&amts in our dictionary database.
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These data are used by the searching and ordenegidns in the dictionary, but are
not shown in the actual entries.

4. Phonological features as lemmatization criteria

Lemmatization in the Danish Sign Language Dictigriarbased partly on phonology,
partly on semantics. A sign is traditionally deBed as a simultaneous unit of items
from four different parameters: shape of the hamigntation of the hand, location of
the hand and movement of the hand. This way ofyaima signs was introduced by
several researchers in the late 19#g.Klima and Bellugi 1979).

Within the framework of auto-segmental phonologydsll and Johnson (1987)
developed a model for phonological descriptionighs based on the notion that signs
have a segmental structure. Figure 6 shows how sigahconsists of at least one start
position described by four parameters, one movermedtone end position described
by four parameters.

Hold DMovement Hold Movement Hold

| | N
Handshape Handshape i Handshape i
Place Place i Place i
Orientation Orientation i Orlentation |
Non-manual Non-manual i Non-manual i

Figure 6. A segmental sign description model

A sign can have more than one movement and thereddditional hand shapes,
orientations, places of articulation and non-marieatures as indicated by the right-
hand part of Figure 6. Furthermore, a sign canrbeutated with two hands, which
results in a two tiers in the description. All tedgatures are taken into consideration
when we do the lemmatization part based on the glbgital features. Liddell and
Johnson (1987) also included non-manual featurel as facial expressions in the
Hold-part.

Only a few signs in DTS have facial expressionye gaze as a lexicalized part. Most
facial expressions, eye gaze and body movementsuprasegmental units on phrase
level and parts of the grammar. Every sign, howevas movement of the mouth as a
lexical property, and the question for us has bebather to treat mouth movements
as part of the phonology — like the manual partthef signs — or to treat mouth

movements as a part of the semantic description.

4.1. Mouth movements

Some signs have different mouth patterns due tdabethat DTS and Danish have
different ways to separate concepts in real lifee Tmnanual part of the sign HUS
‘house’ has many possible mouthings — that is,nsilenitations of the visible
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articulation of a Danish equivalent: /hus/ (‘hoyse/ejendom/ (‘home’), Nvilla/
(‘villa"), /hal/ (‘hall’), /hytte/ (‘cottage’) and/klinik/ (‘clinic’). Mouth movements are
not solely silent imitations of spoken Danish. Dao has oral components not
related to the surrounding spoken language, thahdsth movements that do not
reflect Danish words, but are particular to DT Sigkaffersen and Niemala 2008).

The sign MASSER-AF, meaning ‘lots of, ‘many’ anchow many’ can be
accompanied by four of the five Danish equivalegigen in the Danish Sign
Language Dictionary and by the three mouth gesthesn in Figures 7, 8 and 9.

Figure 7. Mouth gesture [i]

Figure 8. Mouth gesture <Blowing>

Figure 9. Mouth gesture <vibrating lips>

If mouth patterns were described as a part of thenplogical description, the sign
HUS would be split into six different lemmas ane tsign MASSER-AF would be
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split into seven different lemmas. If, however, nfopatterns were described at the
meaning level, HUS and MASSER-AF would be treatetiv signs.

To split the signs into six and seven differenhségtries seemed contra-intuitive both
to the 25 naive native signers (of a total popotatf 4,000 native signers) in our
group of consultants, and to the two native sigremd trained linguists in our

lexicographic staff.

We decided to locate the description of mouth pasteat the meaning level, thus
obtaining the possibility of describing these withbeing forced to add new entries to
the dictionary in cases like HUS and MASSER-AF. €mquently, an entry is
phonologically established solely by the headwond&ual expression, that is with no
reference to oral (or other non-manual) features.

Some signs cannot be accompanied by all their baeiguivalents as mouth
movements. For example, the manual part of the Hig6 ‘house' may be translated
into eight Danish synonyms, but the sign can oelyabcompanied by the mouthing of
seven of these. The Danish Sign Language Dictioméms to show which Danish
mouthings the individual signs can be accompaniedBvyery Danish equivalent is
marked in case the imitation of the equivalent i8 acceptable mouthing
accompanying the sign. Additionally, oral composetttat are not mouthings of
Danish equivalents are shown in the entry.

4.2. Variant or synonym?

As already mentioned, there is no standard notatigstem adopted by the native
signers, and being a language with no written r&tion results in a lot of
variation. We have no scientific based knowledgelkwophonic rules, phonotactics or
free variation of the language so far. In orderdtaw an — almost — clear border
between synonyms and variants, we chose to tregas siith the same semantic
content and variation in only one of the four pagtens (hand shape, orientation,
primary movement or place of articulation) as wvatsa Signs with two or more
differences in form are treated as synonyms. Thgodiary aims to be as descriptive
as possible and therefore competing variants awrsiside by side in the dictionary’s
entries.

5. Semantic features as lemmatization criteria

Lemmatizing is based only on phonology and semanii¢ée decided to leave out
etymology, as no research has been done on theoktyynof DTS. We allow only
meanings that are semantically closely related feosynchronous point of view (as
well as their transparent figurative uses) to o¢ogether in one entry. Thus, strongly
polysemous signs are often formally described asdwmore homophone signs. For
example, DTS expresses the meanings ‘red’ and dBothrough one manual
expression, but the sign has two separate entriggeidictionary because the semantic
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relation, although it might easily be explained cti@nically, is considered
synchronically opaque.

Some signs have the same phonological form dudosely related equivalents in
Danish, e.g. the signs PRAEMIE ‘reward’ and PREMIERE ‘openinghti with the
Danish equivalentpraemieand premierewhich are almost homophones. Due to the
semantic criteria each sign gets an entry in tiegatiary. In all cases of homonymy,
cross-references are given to the relevant homanmies. Keeping a rather strict line
of lemmatizing from semantic features contributestie purpose of keeping the
dictionary independent of the target language (E@niThis approach requires a
thorough semantic analysis of every sign.

6. Concluding remarks

In the Danish Sign Language Dictionary we choserdpresent sign lemmas by
glosses, photos and video clips in order to males ifast and easy as possible for all
the potential users to read the sign headwords.t@rpurpose of searching and
ordering the signs, their phonological featuresehbeen provided in the dictionary
data, but this information is not shown expliciibythe user.

We lemmatize by the manual features of the sigaisnfand do not include mouth
movements — in order to prevent an adoption of tdmget language’'s way of
separating concepts in real life, and in order tevent that polysemous signs with
many possible mouth movements appear in the datjoas large homonym groups.

We lemmatize by semantics in a way that only alleemantically closely related
meanings in the same entry, in order to keep tti@odiary as independent of the target
language as possible when dealing with two langsiageich are — although quite
different even in media — sociolinguistically verlpsely related, due to the fact that
the speakers share a common political, social aitdral environment.
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Free online dictionaries: why and how?
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Abstract

New players in the field of online dictionaries,damore generally speaking, the specificities of the
digital paradigm are challenging how publishersteyrshape, label and market dictionaries. For long
the question of the business model, distorted bwiti to approach the web with products designed
for print sales, has diverted publishers from tleugne advantages of lexicographical content to
attract massive online audience. Moreover, the afssearch engines in various languages by
worldwide users is driving online dictionary pubiisg toward simultaneously a wider and a more
accurate use of lexicography.

Keywords: free online dictionary, dictionary content, sémengine optimization, ‘pure players’, local
market, bilingual content, web traffic analysisltoo

1. Introduction

Free online dictionaries are very popular with aserho welcome the range of new
possibilities they offer, among which multiple asseroutes, hyperlinking to other
sites and incorporation of sounds. Campoy 2002). For dictionary makers, however,
the situation is very different. As pointed out Bgan (2005), “the dictionary market,
thanks to the internet and the proliferation of koocomputing, is facing the biggest
challenge yet to its previously untouched statlifiis “seismic shift in the availability
of dictionary content” has begun to affect the sal&printed editions, a phenomenon
which Kilgarriff (2010) describes as follows: “pugiiers who pay people (journalists,
or lexicographers) to create content are losingtoutthers who recycle and re-use
content, and make it available for free, underngniine publishers’ income stream”.
As pointed out by Hutchins (2009: 15) in connectigith online machine translation
(MT) systems, “we know very little (indeed almosgitining) about who uses online
MT and what for”. This report aims at filling thggp in relation to online dictionary
use in general. Making use of powerful web trafficalysis tools such as Google
Analytics, we investigate users’ queries with awi® optimizing publishers’ online
dictionaries.

! lannoy@idm.fr

Cahiers du Cental, n° 7 (2010), 173-181



174 V. LANNOY

2. Why free is a leading model for online dictionaes?

Dictionary books have built a genuine identity otlex years: lexicographers work for
renowned publishers according to specific rules gnogess; distribution channels are
well organized and efficient, delivering for eduoatl or public markets. The
breakthrough of new actors, exclusively focusedteweb, is a major upheaval as
they deliver large corpora to a worldwide audientlose “pure players” are now
dominating the online dictionary market not onlyterms of audience but also by
establishing their brands, capable of competing) Wahg-existing “brick and mortar”
publishing houses.

We — as a technology provider — have entered thikket to provide publishers with
the means to compete with the most successfulviedsites: well indexed content
delivered fast, search engine optimized pages,idindual interfaces and extreme
attention given to the data.

Those free online grounds offer a real opportufatycopyright owners, in control of
their markets, that publishers are. Our experiebedt by managing daily several
major free online dictionary websites for Englishbfishers, demonstrates the strong
attraction power of dictionary content. A monoliafjuree dictionary website is
approximately 400,000 pages to be indexed by seamgimes. Such a website, once
properly optimized for search engines, is accegsedthly by 120,000 different
keywords typed in search engines. In other worgsrbbracing a very large spectrum
of the language and making it available for freglmInternet, a dictionary website is
accessed by very diverse means, expressing diff@rtarests for the language and
levels of expectations in terms of product deliderélow can aclosed Premium
website with a maximum of 50 free marketing padésr@ comparable visibility?

Quality of the content and publishers’ care ovaads playing a key role in building
user loyalty and depth of visit on the website. &mrage, in a language learning
context, we experience a visit to last between & amages, providing the publisher
with the opportunity to be in contact with users $everal pages. The question now is
to do what?Most of the dictionary websites are dead-endsttier moment: a user
enters for one or several definitions and leavdwabh his needs or interests can be
much deeper: course books, vocabulary lists orceses for learners, novels, reference
content, targeted news for advanced users, etdiafitin models help propose not
only the publisher's own content but complementeoptents, products or services
coming from partners. We are currently successfedgeriencing with a partner the
efficiency of the up-sales model based on fredatiery entries. Dictionary content is
not only an efficient attraction point but playsathe role of aiser qualification filter
for targeted up-salesdictionary is an intermediary between a query anthrgeted
product.

This selling function is to be duplicated and sitbened by targeting local markets.
The most successful free dictionary websites imserof audience are currently
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proposing bilingual contents. This offer plays & kele on many markets, logically
much wider than the English speaking sphere.

Now that we have quickly illustrated some spedifisi of the online dictionary
market, let’s detail the opportunities it offerstivo areas:

Search Engine Optimization (SEO): why dictionarptemt is a marvellous material to
answer a wide range of users’ queries in searcmeaguch as Google, Bing, Yandex
or Baidu?

Local markets approach through bilingual content.

3. Why care so much about SEG?

In most cases today, browsing the Internet considtsving a look at one’s favourite
websites (newspaper, e-mailing, social network) seatching for anything else into a
search engine. To illustrate how prominent thisgesia, consider the figure reported
by a Hitwise survey:Google Search was accounted to be 30% of the titaiveb
traffic in May 2008.

A search in Google.com to know what a dictionaryyislds nearly two hundred
thousand results among which, more than the fustdhed results — it is difficult to
assess accurately afterwards — provide free dimtjonontenf. Now, if one amends
this query — [english dictionary], [online dictiowg [free dictionary], [dictionary],
[spanish dictionary] — the result lists are chaggipromoting websites in a different
order.

The selection of pages and the order in which #meysorted out depend exclusively
on each search engine algorithm. The capacity ol ezebsite to promote its own

pages for a given search query (nankegiword hereafter) over the competition is
named Search Engine Optimization or SEO. Many r@itespecific to the dictionary

world, are extraordinarily interesting.

3.1. Dictionary is porous to a large number ofiest$

Let's take the example of a monolingual Englishtiditary of approximately 40,000
entries. Over a month, users enter the website ugrying for 100,000 different
keywords in search engines such as Google, Yahag, Barying from very generic —
[dictionary] for instance or the product brand nani® accurate phrases and resulting
in users landing on 35,000 different pages.

2 The language used in this section for the cagiiestiis mainly English as a convenient means to
share examples.

% Read abstract here: http://www.hitwise.com/newad@805.html

* http:/Iwww.google.com/search?hl=en&g=dictionary

® The figures given in this section come from aftradinalysis tool (Google Analytics) monitoring
the activity of a free dictionary website under teehnical responsibility and from Google Webmaster
Tools.
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This figure can be compared with an educationaimRmn website launched by the
same publisher. Over the same period of time, thebsite is accessed by
approximately 500 different keywords in search eagj making visitors land on 35
different pages.

Crossing those figures illustrates a strong charastic: content written for marketing
purposes — like the free pages describing a Prenpitoduct — is very efficient to
attract targeted traffic but cannot compete with dimazing acquisition capacities of a
free dictionary, capable of addressing a wide raoigéhe language used in search
engine queries.

3.2. Dictionary content to prospect onfne

Queries typed in search engines and leading téréleedictionary website can be split
in two categories:

Branded queries, such as the website name or thiésiper's brand name spelled in
many ways;

Unbranded queries: any other queries like “dictighar “definition of something”.
Figure 1 illustrates the number of visits comingnfrsearch engines to a monolingual

English dictionary, broken down in those two catéggover a period of time where
SEO has been progressively enhanced.

Impact of SEO Improvements on Search Engine Traffic
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Figure 1: Impact of SEO Improvements on Traffic
Three main releases reflect different targets:

Month 1 = £'release. Communication is focused on the websiteepagei.e. on the
brand to be established online. There is no stiomprtance given to pages behind

® The figures given in this section come from aftradnalysis tool (Google Analytics) monitoring
the activity of a free dictionary website under technical responsibility, taken as a reference.
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the home. Consequently, only the branded traffieaés the website to end-users,
meaning that those users already know the brane@ néns an already brand-sensitive
audience coming to the website.

Month 2 = 29 release. Second level of SEO to help search endirmvsing the entry
pages. More and more users enter the website bghseg accurate language queries.
The unbranded queries traffic is progressivelydatgan the branded one: the website
is more and more visible on the web, via more andengueries landing on more and
more pages. SEO is now helping prospecting newovssi

Month 5 = 3 release. A major SEO release targeted on optimidifinitions and
phrasesi.e. the dictionary content rather than the brand narhe.unbranded traffic is
soaring, driving up the total website traffic arebulting also in an increase of the
unbranded traffic. SEO shapes a virtuous circlere/libranded reputation ends with
a better visibility of the brand.

Over the period, the share of new visitors comimgnf search engines has risen from
25% to more than 70%. SEO is definitely a powel to@rospect new users.

It is a quality of a free dictionary website to dlde to generate such a large incoming
traffic from unbranded queries. The capacity of pablisher to address the use of the
language in its publishing and SEO policies shdtgamline visibility and popularity.

3.3. Interest for phrases, an opportunity for mh#rs

In the previous section, we have demonstrateddteeaf unbranded queries to drive
traffic to a free website. But what are those cggerin particular when applied to a
dictionary?

Some of the unbranded queries very logically conttie standard keywords
dictionary or English However, early players on the free dictionary ketihave a
stronghold at the top of the search engines réstdtfor such standard queries.

Now, searches for English phrases likeghed with a howling succéds§see to the
children’s breakfadt or [humanitarian grounds definitignfor instance, yield very
different result lists, leaving room for websitesthva smaller audience but with
carefully edited and search engine optimized dhtathe free dictionary website
benchmark index we use in this presentation, 90%efisits generated by unbranded
queries are phrase centric instead of being wordsalind genericdictionary
keywords. Howeverit is important to underline that we cannot idgntifemand for
single word definitions (like [flower definition])pur benchmark index being too
largely outscored by pure players.

Searching for phrases is a huge demand of the marke learners in particular.
Moreover, phrases — by requiring specific lingaisand editing skills — help

" The figures given in this section come from aftradnalysis tool (Google Analytics) monitoring
the activity of a free dictionary website under tachnical responsibility.
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differentiate publishers’ content on the market.isltworth investigating ways of
providing users with phrases and optimizing thedleixing by search engines.

3.4. SEO for dictionaries is a specific know-how

Figure 2 compares total traffic of the website withmber of visits brought by search
engines. The SEO activity detailed in section 3gkes the total traffic grow. In other
words, growth of the total website audience diseddpends on the success of SEO.

Share of Search Engines in Total Visits

Visits
{Index)

Total Search Engine Traffic

Menthl  Month2  Month 3 Month4  Months  Month g

Figure 2: How SEO Feeds Traffic Growth

Search Engine Optimization work is to be thoughtt dane in two distinct rounds:
On data first: what elements to value for search?

On the end-user application them, the website pages: how to position each page to
provide clarity to end-users?

4. Local languages and local markets

To learn a language different from one’s mothemgten or to understand a foreign
language, people need good bilingual content to tfoeir own translation capacities.
This capacity to bridge the gap between two difietanguages is of major interest.
And again Internet both strengthens and reveadséd. Let's ponder to what extent.

4.1. Nativevs English: diversity, not suprematy

Internet users search more and more in their nddimguage. This statement may
sound either obvious or debatable, but it can bentas a fact based on statistical data.

8In the current section and the followings, we uskoogle Insights for Search
(http://google.com/insights/search/#). This toolkewm it possible to compare volume of searches for
given search queries over time, worldwide or oeael countries.
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Figure 3: Comparison of volume of searches in Brai[english dictionary] and
[dicionario de ingles]

Figure 3 compares the number of times ‘dicionamoingles’ has been searched in
Google from Brazil (upper line) with the numbersafarches for ‘english dictionary’,
in Brazil too (lower line), from 2004 to 2009. Otlding appears clearly: Brazilian
Internet users are searching more and more fosdhge information by typing it in
Portuguese rather than in English.

We take here the example of the Brazilian markeéthmi same statement can be made,
with only discrepancies in volumes but not in trendn other markets such as Japan,
Italy, France or Spain. It is the case in China it more balanced, but not in
Germany. Such a statement invites us to considgr garket on its own, which is
exactly what publishers have done for years withted editions!

The stake for a publisher is to make their contsible in several targeted languages,
even if the considered content is written in anotheguage. Basically, to translate the
gate towards its content.

4.2. To grow, provide bilinguals!

Another major result is that users are searchimdiongual content and this demand
is increasing quickly.

In Figure 4, contrary to Figure 3, the line charyes not graph volumes of searches but
growth rate of the search queries, relative to ghewth rate of a given Google
category of queries. In this case, we position tuw queries within the Google
category reference which contains all the referewoeks. The dark middle line
represents the average growth rate of searchesnwitte reference category. The
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upper line stands for the ‘hindi english’ query whihe lower line stands for the
‘english dictionary’ one. Those two queries mustdsd against the reference line.

Web Search Interest: hindi english, english dictionary
India, 2004 - present UHELS
All Categories > Reference h‘m:' ehng‘hslh 42 -
. - . . - english dictionary I
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Figure 4: Comparison of searches growth rate inidgnidetween [hindi english]
and [english dictionary]

The conclusion we can draw from this graph is cleemand for Hindi English
bilingual content is growing fast while perspecsivef demand for monolingual
English content are flat. As for the previous s@ttthis statement does not only apply
for India but for many other markets.

5. Conclusion: localize the approach

Crossing the two previous statements leads to dhee sconclusionusers search for
bilingual content in their native languagAnd this statement can be taken for granted,
at least on identified markets. Figure 5 uses #mesgrowth rate comparison feature
of Google Insights for Search.

According to the graph, in rough volumes, which asgble in the Totals panel (top
right corner of the screenshot), demand for SpaBigilish bilingual content, queried
in English, is still much higher than queried ina8ish — index of 58 versus index of 3
on the whole period 2004-2009. However, if we cdesigrowth rates instead of
volumes, demand for bilingual content queried iar8gh is growing very fast.

The logical conclusion that can be drawn is thédrimet strategy needs to be designed
market by market and be prepared to localize thprogeh by a) providing bilingual
content and b) translating the interfaces to maze@nBEO efficiency. This is not
entirely new: some actors are already enteringethosal markets. But it is good to
confirm the validity of choices and so many combiras are offered that there is
room for many players.



FREE ONLINE DICTIONARIES WHY AND HOW? 181

Web Search Interest: espanol ingles, spanish english

Worldwide, 2004 - present Totals @
All Categories > Reference espanol ingles B3

h english E———
Subcategories: Language Study & Translation Spanish engis o

Interest over time W Forecast [T @

Interest level  Growth relative to the Reference category

Z100%
A\ _
PN S \fﬁ__ _ . R +0%]
7 — N —_—— T . ==
1 1 I 1 1 i I i i i 1 i i 1 1 i I i 1 i 1 1 1 ' a7
2004 2005 2006 2007 2008 2009 2010
| Forecast values are based exclusively on the extrapolation of past values. Learn more

New! [ Gougle New! Embed this chart

Figure 5: Comparison of searches growth rate worttvbetween [espanol ingles]
and [spanish english] queries
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The Hub&Spoke Model put into practice

Report on the semi-automatic extraction of a pre-ueion of
a Finnish-Danish dictionary
from a multilingual interlinkable database

Godelieve Laureys
Ghent University

Abstract

This paper deals with the results of a semi-aut@ngadtraction of a Finnish-Danish dictionary from

two existing bilingual contrastive databaser, Dutch-Danish and Dutch-Finnish. The process of
linking and merging in line with the Hub&Spoke Maddkeveloped by Martin (2001) is described on
the basis of an experiment and illustrated withngplas. The possibilities of this semi-automatic
extraction are discussed both from a practicalatitboretical point of view.

Keywords: bilingual lexicography, semi-automatic extractibtub&Spoke.

1. Introduction

In the period 1998-2009 two lexicographical praget#ading to the Dutch-Danish
(Laureys 2004) and the Dutch-Finnish/Finnish-Dut¢haureys and Moisio
forthcoming) bilingual dictionaries were succesbiveonducted at the Department of
Nordic Studies at Ghent University. Within the franork of these projects two
electronic contrastive lexical databases have lanorated, which the dictionaries
are derived from. These databases contain, beldasml data from the languages
concerned, grammatical.€. morphological, categorial and relational) speaifiens
and register-relatedi.€. stylistic, geographical and pragmatic) information the
lexical entries and their examples. These spetifica reach far beyond the scope of
the graphic or even the electronic dictionaries dnel annotated databases can
therefore be exploited for further (contrastivedearch.

Both the Dutch-Danish and the Dutch-Finnish diciignrely on a corpus-based
annotated Dutch lexical database, named Referestizhd Nederlands (RBN). The
RBN was commissioned by the Nederlandse Taalufliee-Dutch Language Union —
and elaborated by an inter-university-consortiurdarthe aegis of the Committee for
Lexicographical Interlingual Resources (CLVV). THRBN is a shell database
designed for the making of bilingual dictionarieshaADutch as a source language. It is
a generic tool, which is not specifically orientedvards a particular target language.

Cahiers du Cental, n° 7 (2010), 183-191



184 G.LAUREYS

Two concepts are vital for the understanding ofdtrecture of the RBN: ‘form unit’
(FU) and ‘lexical unit’ (LU). Form units are strigt defined by categorial and
morphological criteria and correspond to the orthpic representation of a given
word. They make up the macrostructure. Lexicaluniéfer to a specific semantic
meaning denoted by a form unit. Each LU is markeé lsemantic discriminator and
the database also contains a short definition sporeding to the definition in a
medium-sized monolingual dictionary. These defims on the level of LU are not
only an invaluable help for the editors, but theg also a guarantee for a univocal
interpretation of the different readings of a Dutettry. The microstructure of the
RBN also comprises both canonical and contextuaigte units (EUS).

For the processing of the above-mentioned dictierawe made use of the editor
OMBI, which is tailor-made for RNB. OMBI is a quitadvanced software tool,
commissioned by the CLVV, which establishes traimtalinks between lexical units
in L1 and L2. Bilingual dictionaries are to be pgesed by translating each LU into the
target language. In the case of monosemy therevigual overlap between FU and
LU, but in the case of polysemous entries this iegpthat the translation equivalents
will be linked in the database on the level of ldndcal units. OMBI is also equipped
with a reversal function on the level of lexicalitsnwhich means that the reversing
takes place at the level of meaning rather tham faith regard to polysemous form
units this procedure implies that each meaningessprted by a lexical unit is linked to
a distinct lexical unit in the target language (MxDO7: 259-274).

For the Dutch-Danish dictionary project a lot ainéi and work was invested in
establishing the Dutch macro- and microstructuiet raking an appropriate selection
of the RBN examples. Actually, about 20% of theakgiroject budget was spent on
adjusting the RBN to our needs and purposes. Irrotd get a better return on
investment it was decided to re-use this versiothefRBN for future projects. For the
Dutch-Finnish dictionary the RBN version elaborafi@dthe Dutch-Danish dictionary,
including the selections, modifications and addisionade by the editorial team, was
greatly re-used. This adapted version of RBN wainported into the OMBI editor
and formed the Dutch basis for the new project.sThieans that the databases
underlying the two dictionaries show a parallelsture as to the macro- and the
micro-structure,i.e. distinction of meanings in polysemous words, gratical and
stylistic annotation and selection of examples.

2. The Hub&Spoke Model

The decision to re-use the RBN version was not omdyle for reasons of efficiency
and cost savings. There was also an underlying-hagi@ographical vision as to the
possibility of establishing a multilingual lexicalatabase on the basis of several
bilingual databases. The result of this workingceaure is that we now have an
excellent material, which allows us to put into gitee the so-called Hub&Spoke
model developed by Martin (2001, 2003, 2004). Assttated in Figure 1 this model
bears on the creation of an interlinkable multilinbdatabase by merging two or more
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compatible contrastive lexical databases which thké& starting point in one and the
same source language, the so-called “hub languag#thin such a multilingual
database new links can be established betweeresrtitthe L2-to-Ln-databases, the
so-called “spoke languages”, in order to estabdistaw version of a bi-directional
contrastive lexical database that could underlibilngual dictionary for a new
language paire.g Finnish and Danish. The linking of entities in-t®2Ln (spokes)
relies on the fact that the respective entitiediaked to a L1 (hub)-entry in a univocal
way. In our case, the link that should be estabtishetween a Finnish and a Danish
LU in the merged database is traceable througtcdnemon link of both these LUs
with a given Dutch LU. Therefore these links caridentified automatically.

Hub-Database Spokes Merging of spokes

Danish in RBN/OMBI format

Danish-Finnish in REN/OMBI format ‘

Finnish in RBN/OMBI format

Finnish-Greek in REN/OMRBI format ‘

RBN Dutch in OMBI format Greek in RBN/OMBI format

Greek-Polish in RENJOMEI format ‘

Polish in RBN/OMBI format

Polish-Portuguese in RBN/OMBI format |

Portuguese in RBN/OMBI

Figure 1: The Hub&Spoke Model

This model has been tested on an experimental bgsiserging parts of the Dutch-
Danish and the Dutch-Finnish database. By linkirapiBh and Finnish lexical units
through their univocal and specified relation watiDutch lexical unit, it was possible
to extract an experimental draft of a Finnish-Danifictionary. The semi-automatic
linking of the two spoke-languages via the Dutcb Kields a workable pre-dictionary
version, although it goes without saying that pexditing is necessary. In the following
the experiment will be demonstrated with some exaspllustrating the benefits of
the procedure as well as its limitations.

The Dutch-Finnish database is innovative in thesedhat it has been elaborated as an
integrated bi-directional database. The procedmgiés that we have elaborated an
integrated contrastive bi-directional databasemfshich both the Dutch-Finnish and
Finnish-Dutch volumes can be derived. To this ehdranslation relations in the
database have been marked according to their idinedity status:
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1. bi-directional if the translation is univocal, adequate andvah in both
directions;

2. unidirectional Du—Fi, if the Finnish item only figures as a translatignit, but
does not qualify as a LU or a EU in the Finnish-dhuwolume;

3. unidirectional Fi—Du, if the Dutch item shall be represented only as a
translation unit in the Finnish-Dutch volume andpvehibited from appearing
in the Dutch-Finnish direction.

This implies that all items in the database faibithree categories:

1. Dutch and Finnish items that should appear botthénFinnish-Dutch and in
Dutch-Finnish volumes;

2. Finnish items that are coded to appear only irxtheh-Finnish volume. These
items are marked with <500>;

3. Dutch items that are coded to appear only in tm@iBh-Dutch volume. These
items are also marked with <500>.

3. Examples

The procedure can be demonstrated in the simplagtby selecting a monosemous
Dutch word, which shows a one-to-one relationshii s translation equivalents. In
this case the Danish and the Finnish translatiorbealinked to each other without any
further complication, since they are linked to @mel the same Dutch lexical unit. The
example in Figure 2 shows how the Dutch &gkel1. [Erinaceus europaeus] functions
as a hub and the Danish and Finnish translatioivelgmts are the spokes.

Du-Dand Dan-Du Du-Fir/ Fin-Du
1 pindsvin 1o siili

/

Fin-Dan

iiliopindsyi

Figure 2: Monosemous one to one relationship.

In Figure 3, the monosemous Finnish workttaja‘teacher’, which is linked to the
Dutch LU ‘leraar’ in the sense of “a person whoctess”, is linked to two different
translation equivalents (FUs) in Danish. In the geerdatabase it appears thpettaja

is translated by botleerer andunderviser since both words are linked to the Dutch
LU ‘leraar’: [10.] <NOUN> 1. [opetusta antava hdiik leerer, underviser
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Duy-Dat/ Dan-Du Du-Fin/ Fin-Du
leraar — l@®rer, underviser leraar — opettaja
Ein:Dan

opettaja — l®rer, underviser

Figure 3: Monosemous one to two relationship.

A more complex issue is the linking of polysemousnish FUs with polysemous
Danish FUs, especially when the matching involvesenthan one FU in the source or
target language. In the example below we can seetl® five meanings of the Danish
word bglgecorrespond to two Finnish wordslto andlaine and how the lexical units
of bglge are redistributed as translation equivalentsato andlaine. It should be
kept in mind that the Finnish examples marked wlin code <500> are just shown
here to illustrate the procedure. They should heréd out from a Finnish-Danish
dictionary, since they were judged not to qualidy the microstructure of Finnish as a
source language as mentioned above. Thereforeatieegrossed out below.

aalto [101.] [I] <NOUN>

1. [veden pinnan kohoumajplgea. (560)-aalleth. (560 kerkeaaakta. korkeat aallot
hgje bglgerd. {500-raivoavat-aallete. keinua aalloillaride pa bglgernd. vaipua
aaltoihinforsvinde i bglgerne

2. [varéahdysliike] (fys)bglgea. pitkat aallotlangbglgeb. lyhyet aallotkortbglgec.
lahettad lyhyilla aalloillaNIHIL

3. [kuv: aallon kaltainen ilmidpglgea. uusi aaltoNIHIL b. vihred aaltaren bglgec.
kuumat aallohedetur

aalto: English translation

1. [elevation on the surface of water]: waae<500>b. <500> c. high wavesd.
<500>e.ride on the waves sink beneath the waves

2. [vibratory motion]: wave. long waveb. short wavec. broadcast on short waves
3. [fig..]: wavea. the New Wavé. phased traffic lights/signats hot flashes

laine [48.] <NOUN>

1. [aalto] bglgea. valaa 6ljya laineillegyde olie pa vandene
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2. [aalto muistuttava kuvio bglge a. {560)-jorkun—hivkset-ovattaineilldn. (500)
kammatalaineita-hiuksiic. muotoilla hiukset laineilléave bglger i haret
laine: English translation
1. [elevation on the surface of water]: waepour oil on troubled waters

2. [pattern resembling a wave]: waae<600> b. <500> c. have one’s hair set/water-
waved

The most complex instance is the case where agmlyss Finnish word is linked to
LUs belonging to several polysemous Danish wordsthat case the discrepancy
between the lexical structures of the two langudgest its utmost apart from the
cases where no translation equivalent can be gisielce a given meaning is not
lexicalised in the L2. In the example below therfsh nounkello can be split up in
three different lexical units, respectively dengtia time measuring devicétlock), a
point of time(time), a ringing devicgbell). These lexical units of one Finnish word
(FU) correspond to three different words (FUs) eni3h:ur, time, klokke.

kello [101.] <NOUN>

1. [aikaa mittaava laitelir a. katsoa kellose pa ureb. kello lyo yksitoistaklokken
slar ellevec. kello edistaa/on edelliret er forand. kello jatattaa/on jaljessiret er
bagude. kelloni jatattad/edistdd kaksi minuuttiat ur er to minutter bagefter/foran
f. kello seisoauret er gaet i st@g—{500 kello-onpysdhtynyh. vetaa kellotraekke
uret opi. siirtdé kelloa eteenpa®iHIL j. asettaa kello oikeaan aikastille uretk-

) | e ) kel :

2. [ajankohtaltimea. kysya kelloaNIHIL b. paljonko/mitéa kello onMvad er klokken?
c. {500-voitteko-sanoa;—paljenkekelloon? (500-kello-on-yksie. kello on viisi
klokken er fenf. kello viideltd klokken femg. tasan kello kaksitoist&lIHIL h.
nukkua kellon ymparsove i tolv timer

3. [soittolaite] klokke a. soittaa (klrkon)keIIOJmnge med (kirke)klokkernb. kellot
soivat NIHIL c. soittaa (ow)kelloarlnge pa d. {500 —secittaa—kelloastemme
derklokkersom-leg. keIIo soidet ringer pa dﬂrerh {500-hanelie-tuli-toinen-aani

bnnyt on toinen &ani
kellossanu far piben en anden Iy|d ei vahinko tule kello kaulassen ulykke kan
ske hurtigt, det kan pludseligt ga galt

kello: English translation

1. [time measuring deviceflocka. look at (consult) one’s watdh. the clock strikes
elevenc. the clock is fastl. the clock is slove. my watch is two minutes slow/fakt
the clock has stoppegl <500> h. wind [up] the clocki. put the clock forward. set
the clockk. <500> I. <500>

2. [point of time]:timea. ask the timé. what time is itZ. <500> d. <500> e. <500>
f. it is five o'clockg. at five o'clockh. at twelve o’clock sharp. <500> j. sleep
(a)round the clock
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3. [ringing device]bell a. toll the [church] bellsh. the bells are ringing/tolling. ring
the doorbelld. <500> e. the bell is ringing. <500> g. <500> h. change one’s tune,
sing a different tune accident’s will happen, accidents easily happen

Another example is the Finnish wordrta, which has no less than five different
lexical units, some of which correspond to the petpwous Danish worstram while
others have different translation equivalents imiBka.

virta [9.] [K] <NOUN>

1.
2.

[levea joki]flod

[virtaava nestebtrama. kyynelten virtaNIHIL b. valua virtanaarstrgmme i store
maengder

[virtaus] strgm a. siella on kova virtader er steerk strgnb. virta vei veneen
mukanaamNIHIL c. uida virtaa vastaasvgmme imod strammdnmenné/ajelehtia
virran mukandglge med strammen

[séhkosté]strama. (500-tuessajehdessakulkeevitha kytked virtateende for,
starte, seette igang katkaista virtaslukke ford. virta on poikkistremmen er gaet,
der er stramafbrydelse. kuluttaa paljon virtadoruge meget strgm, sluge strgm

<informal> f. (500 syéda-paljon-virtaa-(informal)

[koko ajan eteneva joukkdtram, tilstremninga. autoja kulki jatkuvana virtana
der var en lind strgm af bildr. (500 uteliaiden-virta

virta: English translation

1. [broad riveri]: river, stream

2. [flowing liquid]: stream, flowa. flood of tears. pour down, flow in streams

3. [current]: current. there is a strong curreit the boat was swept away by the
currentc. swim against the curredt swim with the stream

4. [electricity]: currenta. <500>b. switch on the current. switch off the current.
the power is ofe.consume a lot of energy

5. [flow constantly moving forwards]: stream, floflpod a. cars were running as a
constant stream

From these instances of a Finnish-Danish pre-vensi® can easily see that quite a lot
of the translations are generated automaticallyhieysystem, both at the level of the
lexical units and that of the example units. In ttases where no translation was
available in the system NIHIL is filled out. Forede examples the underlying Dutch
translation does not function as a hub, since é@sdoot appear in the Dutch-Danish
database. This can either be due to the fact lttesetexamples have been altered or
that they have been inserted by the Finnish editdien establishing the Finnish
microstructure after the reversion of Dutch-Finnishfact not all translated example
units, however correct they might be as translatiohDutch examples, suit as entries
in the microstructure of Finnish headwords, seeamfrthe source language
perspective.
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4. Evaluation

When we look at the outcome of the semi-automatiraetion we may conclude that

no or only marginal post-editing is needed in a benof cases. First of all, as could
be expected, this applies to the case of monosemords. One should remember that
this amounts in fact to c. 60% of the macrostrietiBecondly, the results are also
optimal in the case of multi-word expressions agidrms, provided that there is a
matching degree of lexicalization in both languaggsrdly, the translation units of

canonical examples can in many cases be linkedutithny further manual editing.

Some additional post-editing is needed in the cagmlysemous nouns and verbs and
especially in the case of adjectives, since thedatlate to the semantic and pragmatic
features of the nouns they can define. Moreovestmbthe contextual examples need
some post-editing because of their semantic sp#gifind syntactic complexity.

Rather poor results are obtained in the case &f tieguency nouns and especially in
the case of verbs with a high degree of polyseny @me might ask the question
whether a semi-automatic extraction is worth whllkis is of course also true in the
case of function words.

There remain a number of problems of a more systerdlaaracter that need a further
investigation. Actually, it cannot be excluded thext strings in the spokes are to a
certain extent biased by the hub. Contextual exasngie a case in point and the bias
might either concern the very selection of the exanor the exact wording. During
the post-editing vigilance should be exercisedht point. In spite of the frequent use
of corpora and of the internet during the transkatprocess it should also be kept in
mind that the examples in the spokes are not gehuaorpus-based, but are the result
of editorial translation.

Finally, a monitoring device is needed in orderstreen the material as to the
contrastive relevance of both the entries and #aameles with respect to each new
language pair. At the same time omissions muselected and repaired.

5. Conclusion

On the basis of this experiment we may conclude tiwe derivation of a Finnish-
Danish dictionary out of the Dutch-Danish and thatdd-Finnish database is a
feasible enterprise. This merged Finnish-Danishalsige could subsequently be
reversed in order to derive a Danish-Finnish pmsiea. Since both the Danish and
the Finnish databases are conceived as bi-diredtioesources, all relevant
grammatical ice. morphological) information as well as all styilisand pragmatic
labels are already in place for both spoke-langsiaglee semi-automatic linking of the
two spoke-languages via the Dutch hub thus yieldsenthan a raw pre-dictionary
version. It goes without saying that post-editisgnecessary, but still the amount of
labour can be reduced drastically and the re-ugestfurces yields a good return on
investment.
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These experiments are interesting on the one hatetms of practical lexicography,
since they provide us with information about how dptimise lexicographical

processes and on the other hand in terms of mee@gFaphy, since they show which
parts of the lexical database are best suited dtonaatic linking and yield the most
operational results. Finally, these simulations sy shed new light on lexicalisation
processes in different languages with regard todgjogrammatical and pragmatic
collocations and idiomatic expressions.

References

LAUREYS, G. (2004). Hollandsk-Dansk ordbag Copenhagen: Gyldendals forlag (also
published asPrisma Groot Woordenboek Nederlands-Deéitsecht: Het Spectrum).

LAUREYS, G. and Mvisio, M. (forthcoming).Prisma Groot Woordenboek Nederlands-Fins
en Fins-NederlandUtrecht: Het Spectrum.

MARTIN, W. (2001). Linkability, the Hub-and-Spoke Model and tfgemi-)automatic
derivation of a German-French Dictionary. In H.E.iegand (ed.). Studien zur
zweisprachigen Lexikographie VI, Germanistischeguistik 16. Hildesheim: Olms: 67-
91.

MARTIN, W. (2003).Lexicography, Lexicology, Linking and the Hub-angeRe Model. In
W. Botha (ed.)Festschrift D. Van Schalkwijstellenbosch: Buro van die WAT: 237-249.

MARTIN, W. (2004). SIMULLDA, the Hub-and-Spoke Model and Frameddow to Make
the Best of Three Worldd@ternational Journal of lexicographiL.7(2): 175-187.

MaXx, . (2007). OMBI: The Practice of Reversing Dictiies. International Journal of
Lexicography20: 259-274.






Entry menus in bilingual electronic dictionaries

Robert Lew, Patryk Tokarek
Adam Mickiewicz University, Poznia

Abstract

The study undertakes to assess the efficiencyto§ emenus in bilingual dictionaries in the electiion
format. An experimental dictionary interface istéesfor performance in terms of access speed and
task success. The task underlying dictionary usguided Polish-to-English translation, performed
under three conditions by 90 Polish learners ofliEhgThe first version of the dictionary displags
complete polysemous entry immediately after anyeistrselected. In the second version the user is
presented with a menu of senses; once the usks dit the sense of choice, the full entry is shown,
scrolled to the selected sense. The third versiadentical to the second, but, in addition, thgeda
sense is highlighted. Our results indicate thabmlination of menu-guided sense access and target
sense highlighting is effective in terms of botleeg and task success, at both user levels investiga

In contrast, the menu alone is not significantlyreneffective than presenting the full entry at once

Keywords: bilingual dictionaries, dictionary access, entayigation, sense-facilitating devices, entry
menu, sublemmatic addressing.

1. Background

1.1. Access in electronic dictionaries

Efficient access to lexicographic data is one ambare electronic dictionaries are
expected to excel compared to traditional papetiatiaries (de Schryver 2003). For
access to be efficient, users have to be ablentbjfist the information they need (as
long as the relevant data are in the dictionanyyl they have to be able to complete
the search quickly enough for it to be worth thvetiile.

1.2. Problems with accessing dictionary senses

All too often, users fail to locate information dictionaries even when the relevant
lexicographic data is actually there (Nesi and H&002). One particularly

problematic step in dictionary consultation is gedection of the relevant sense in
polysemous entries. Studies indicate that langleamers will often stop at the first

! Department of Lexicology and Lexicography, SchobEnglish, Adam Mickiewicz University,
rlew@amu.edu.pl
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sense unless there is a clear indicator that #nisesis not appropriate (Tono 1984,
Lew 2004).

2. Sublemmatic access facilitators

To remedy the above problem and facilitate quictt accurate access to the relevant
sense, highly polysemous entries can be enrichédemiry-internal (or sublemmatic)
access facilitatoravhich would guide the user to the likely sense alance. Two
types of such devices have become rather well knfrarm the recent editions of
English monolingual learners’ dictionaries, whicivl, one by one, started providing
them in longer, highly polysemous entries.

2.1. Signposts

The first of these is a system of sense indicajorsn at the beginning of each sense.
Depending on the dictionary publisher, they areioumsly referred to asignposts
guidewords shortcuts or mini-definitions (Tono 1997; Bogaards 1998; Lew and
Pajkowska 2007).

2.2. Menus

The signpost system is based on brief sense imdgcaistributed across the specific
senses; a distinct alternative is the entry menereHhe idea is to gather sense
indicators in a single block at the top of the prmiroper, creating a kind of “table of
contents” of the dictionary entry. An early examglem a large Polish-French
dictionary published in Poland in 198Grand dictionnaire polonais-francgais. Wielki
stownik polsko-francuskis shown in Figure 1.

cztowiek m. (V. czlowieku a. czlowiecze,
pl.N. ludzie)

1. istota ludzka — 2. jednostka etyczna — 3. l
w wolaczu — 4. w funkcji zaimka osobowe-
go lub nieokreélonego — 5. pot. pracownik

6. I sluzacy

1. (istota ludzka) homme m.; étre m. hu-
main; créature f. humaine; (pot.) type m.;
individu m.; antr. ~ bialy homme de race
blanche; ~ ezynu homme d’action; dobry
{przyzwoity, porzadny, uczciwy, zacny)
~ homme bon {honnéte, de bien); ~ go-
tebiego serca o gol¢bim sercu) homme

Figure 1. Example entry menu from a Polish-Frenithichary

As seen in the example, entry menus in this dietigmre entirely in Polish and appear
to be specifically addressed to the Polish useraged in foreign language text
production or L® L2 translation. The menu presents a list of sensebers followed

by semantic or grammatical function indicatorshie source language, and also some
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domain, register and currency labels. Note, howetat the menu does not provide
any target language equivalents, and this appedre & good decision if we consider
the dangers of the user stopping the consultatitimeamenu itself, and never going to
the full entry. In contrast, menus in a companioenEh-Polish volume mostly consist
of translation equivalents. In this section of thetionary the target language is Polish,
so the overarching principle seems to be to prasenus in the native language of the
typical user. This makes sense: a menu is for siggnand it is obviously easier to
scan text in your native language. The dangerssefsugrabbing Polish equivalents
from the menu itself and never reading the fulatneent are less severe in decoding
than they are in encoding.

2.3. Are entry menus effective?

The use of entry menus to facilitate entry naviyativas suggested by Yukio Tono
(1984). In a follow-up study (Tono 1992; updatedsi@n in Tono 2001, Chapter 10),
Tono tested the idea on Japanese learners of Eraglid found the menu helpful in

assisting the process of sense selection for lemuatethe level of junior high school,

but observed no such effect for the more advancedpgof college students. Tono
concluded that the difference was due to pooresreeice skills in the junior group.

English-Japanese entries were used with inventadwerds; the outcome measure
was the accuracy of sense selection. Access spekttanslation accuracy were not
measured.

Apart from Tono’s study, there have been a smathlmer of studies looking at the role
of signposts for access speed and accuracy (Tofd; I®ogaards 1998; Lew and
Pajkowska 2007), but their results are not entimgsistent and their relevance for
menu-equipped entries is rather indirect, so wd sbasummarize them here.

2.4. Entry menus in electronic dictionaries

The idea of entry menus in electronic dictionagas be traced back to their paper
ancestry. For example, thdacmillan English Dictionaryknown for its principled
application of entry menus since its first editigtundell 2002), has carried over the
system to both the PC and onfinersions. The same is true of electronic versians
the Longman Dictionary of Contemporary Engli@flayor 2009).

But, quite apart from the lexicographic traditidghe concept of a menu as such is a
very familiar one in IT: the average computer usesis be expected to be fairly
accustomed to using menu-driven interfaces to firedr way through collections of
options that would be hard to take in if presenédidat once. Similar rationale
compelled Hulstijn and Atkins (1998: 16) to contraise following access routes
(I leave out the third alternative here):

2 http://www.macmillandictionary.com/
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1. The whole entry is simultaneously available (asisitin a normal paper
dictionary).

2. The information in the entry is presented in vasi@hases. At each step, users
are given two or more options to choose from, arathus led towards the
information they will finally select (whether coateor incorrect), without seeing
all the rest of the information which the entry tans.

Hulstijn and Atkins do not use the womieny and if we were to follow option 2, then
senses other than the one thought to be relevantdwactually be suppressed.
However, this is not what typically happens in tgdae-dictionaries and it is

interesting to consider the reasons. These mightlgeeombination of the following: a

desire to maintain a degree of continuity in legi@aphy; a lack of confidence in the
user being able to competently select what theylyrageed; a realization that

dictionary senses are not in fact discrete entiied the entry is a cohesive text of
sorts; not least, inertia and technical difficuttyght play a role.

The entry menu may be always-oMED) or invoked by request onlyLDOCE).
Typically, senses on the menu are clickable anddisplay will ideally scroll to
position the target sense at the top of the windblewever, depending on the
particular combination of sense position, page Uaywindow size and magnification,
the display may not scroll reliably. For exampfethie target sense is found towards
the bottom of the browser page and the dictionaryiewed in a maximized window
on a large display, our sense may not make itaddp of the window.

3. The study

3.1. Purpose

Given the scarcity of experimental studies of emgnus in general, and a complete
lack of such studies in electronic dictionaries,wamnted to test the usefulness of entry
menus as sublemmatic access facilitators in ofditiegual dictionaries. In addition,
we elected to compare a new presentation devicgdaffi by modern advances in
information technology: the highlighting of the dat sense, in the hope that such
highlighting would help users locate the target seenmore quickly and more
accurately. Finally, we wished to see whether suibpvel or entry length made any
difference.

3.2. Instruments and subjects

In order to meet our objectives, we created an raxeatal electronic Polish-English
dictionary interface in HTML and PHPin three versions. In this implementation a list
of headwords was presented as an alphabeticabristhe left, as is common in

% We wish to thank Mr Michat Katulski for his helgttv designing the interface.
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electronic dictionaries. But when one of the Polsadwords was selected with the
mouse, the three versions of the dictionary behaféerently:

1. the complete entry is presented at once (the NO MEbhdition);

2. aclickable entry menu was displayed, and uporkidgon a specific sense, the
complete entry was displayed, scrolled to the setesense (the MENU
condition);

3. an entry was displayed exactly as in 2. above; wheruser selected a sense,
the complete entry was displayed, again scrollethéoselected sense, but in
addition the selected sense was highlighted (theNMEHIGHLIGHTING
condition).

The experimental dictionary featured twenty entrielevant to the task, ten nouns,
nine verbs and one adjective, all fairly common dgorbut here used in the less
common and less obvious senses. The entries wagteatdfrom a leading Polish-
English dictionary (Linde-Usiekniewicz 2002). Thegried in length between four
and twelve senses each.

Our subjects were 90 Polish learners of Englistddggtween 16 and 19, at two levels
of secondary schooliceun corresponding to two proficiency levels which wél
here refer to akowerandHigher for convenience:

1. 1% grade students (pre-intermediate, or A2 accortbriipe Common European
Framework of Reference (CEFR));

2. 3% grade students (intermediate, or B1 accordingecdEFR).

All subjects were computer literate.

3.3. Procedure

Before the experiment proper, the complete proedwas piloted on five
intermediate-level students other than experimestbjects. The pilot study revealed
a few minor (mainly technical) problems which wecerrected for the main
experiment.

Subjects completed the experimental task indiviguat the office of one of the
researchers. They all used the same computer an@plera 9 browser. They were
assigned a guided Polish-to-English translatiok tasbe completed on paper. The
task consisted of twenty partially translated secgs with gaps at problematic lexical
items. Students were instructed in Polish to useotfline dictionary to look up those
items and complete the translations. The dictionargion was assigned randomly.

3.4. Data analysis

All of the subjects’ consultation activity was lagyin files, including time stamps
accurate to within 1ms. Their translations wereerlaxamined and translation
accuracy scores were calculated on that basis.
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A 3-way ANOVA was computed on sense access timeb teanslation accuracy
scores, with proficiency level and dictionary versias between-subjects factors, and
entry length as a within-subject factor. Where eghlfor, post-hoc analysis was
conducted using the Tukey Honest Significant Défere formula.

4. Results

Figure 2 presents the mean per-entry access tioveeatch of the three dictionary
versions. It will be seen that subjects using teesion with target sense highlighting
took the least time, 25.6 seconds on average, @asa@4.1 seconds in the no menu
version, and 33.2 seconds for those using the nbemwith no highlighting. This
difference is highly significant (f1505758.4, p<0.001). Post-hoc analysis reveals that
access times are significantly shorter in the maitln highlighting dictionary version
than for each of the other two versions.

40+
35
30
254
20
15

No Menu Menu Highlight

Figure 2. Mean sense access time (in seconds pe#) éor the three dictionary
versions

Next, let us examine how the three dictionary \@siserve the two proficiency
levels. Figure 3 presents the interaction of versind level on mean access time.

For the lower-level students there is a neat stepwrogression from the no-menu
version, which takes the longest (37.7 secondsverage), through the menu version
(33.3 sec), to the menu with highlighting, whichihie fastest (28.0 sec). In the higher-
level group the menu-with-highlighting version gain the fastest (23.1 sec), but here
the bare menu performs worse than the no-menu orersComparing the two

proficiency levels using the same interfaces, hidéeel students get to their senses
faster than lower level students when working wfith no-menu version as well as the
menu-with-highlighting version, but with the baremu there is no difference between
the higher- and lower-level users. It looks therifake higher-level students — but
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not the lower-level ones — somehow get confusedhieybare menu version. One
possible explanation for this somewhat paradoxéfféct might be that our third-
graders are already in possession of establishigitlbbreference routines, and these
are thwarted when facing a not-too-familiar elemémd entry menu. In contrast, their
younger counterparts may be less set in their wahyen it comes to dictionary use.
We have to stress, though, that even if this ieason for the higher-level users
performing worse with menus, such an undesirabfkcefs fully compensated by the
addition of target sense highlighting. It seemsnththat you cannot lose with
highlighting.

ONo Menu
Menu
— Highlig

N
Q
R

;

Lower Higher

Figure 3. Mean sense access time by version arfitjgacy level

No Menu Menu Highlight

Figure 4. Mean sense access time by dictionaryisme@nd entry length



200 R.LEW, P.TOKAREK

Next, let us examine the effect of entry length lookup time. Recall that our
dictionary entries consisted of between four anelte senses. We classified entries of
between four and six senses as short, those ofi sexemore senses as long. With this
distinction in mind, refer to Figure 4, which plateean sense access time for the three
dictionary versions, broken down by entry length.

For all three dictionary versions, longer entriaket longer to consult, as would be
reasonable to expect. But it is striking just hdabte this difference is across the three
dictionary versions. Clearly, it makes no differenghich version you use: a longer
entry just takes a fraction longer to process. Thakes good sense: even if you
include entry menus, the menus themselves musirget for the longer entries. The
interaction of dictionary version and entry lengthnot significant (two-way ANOVA,
F(1’10)20.041, p:0.8, n.S.).

Finally, let us examine the task-related variatiiat is translation error rates for users
working with the three dictionary versions, againoken down into the two
proficiency levels. The respective rates are preseim Figure 5.

50+ 7% OLower ||

|| 4,0% _ _ @ Higher
4% 3% :
3%t |

| 2,0% 2,0%
2% -
1% 17 |
00/0"_

No Menu Menu Highlight

Figure 5. Task error rate by version and level

The error rate for the highlighting-equipped emtrie halved compared to the other
two interfaces. The effect of dictionary versioredaot reach significance at the 5%
level (one-way ANOVA, bg772.6, p=0.08), but the power of the test appearseto
somewhat compromised due to a floor effect. Howewer should note that reducing
the error rate by half would clearly represent aked improvement, and thus not a
trivial finding, even if statistically marginal. loking at the two less successful
versions, we may note that whereas the higher-leugdents predictably perform
better on the translation task than the first-gradehen working with the no-menu
interface, their advantage just about evaporateswising the bare menu. Here again,
we see a problem with the third-grade studentsaotig with the menu.



ENTRY MENUS IN BILINGUAL ELECTRONIC DICTIONARIES 201

5. Discussion and conclusion

Our results indicate that the advantage in acqessdscomes from sense highlighting
rather than the presence of an entry menu aloneveker, when the level of

proficiency is factored in, bare menus appear ftilifate access for lower-level

students, but hinder higher-level users. In cottmagnus with highlighting seem to
assist users at both levels in equal measure.

Translation error rates are largely unaffectedhgy gresence of menus alone, but are
reduced by half when highlighting is added.

Thus, we can conclude that in online bilingual idicaries (used in guided production
tasks) target sense highlighting is an effectivdhmégue, offering significant benefits
beyond the bare menu, both in speed and accuradyseems to work well for both

levels examined. In contrast, the menu alone isvaoy helpful, and is actually

counterproductive to higher level students in ample.

The recommendation that follows from our studyhiatttarget sense highlighting is a
navigation device worth including for polysemoustries, as it assists users in
reaching the relevant sense more quickly, and v¥ather errors. Before electronic
dictionaries get intelligent enough to “guess” whaense is actually needed, they can
help users navigate the entry better with sendaigiging, thus contributing to a more
user-friendly interface.
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Designing specialized dictionaries
with natural language processing

Examples of applications in the fields
of computing and climate change

Marie-Claude L'Hommé
OLST, Université de Montréal

Abstract

This article examines some of the changes brougbtitaby the introduction of natural language
processing (NLP) technologies in terminology wobkuring the last decades, terminology projects
have changed drastically due mostly to the intridocof computer applications and the availability
of corpora in electronic form. The basic tasksteglao specialized dictionary compilation are liste

and examined from the point of view of their poksiAutomation. Examples of applications to the
special subject fields of computing and climateng&in English and in French serve to illustrage th
process of dictionary compilation with NLP techrgi&s.

Keywords: specialized dictionaries, terminology, naturalgaage processing.

1. Introduction

During the last decades, terminology work has chdrdyastically due mostly to the
introduction of computer applications and the alality of corpora in electronic
form. Although the main steps of the methodologyeheemained basically the same,
the way in which the data is handled is completiffierent.

This article describes how natural language praegs@\NLP) technologies can be
integrated in terminology work, especially in sgdizied dictionary compilatiohand
shows how they can help terminologists extracboate the data required for this kind
of work.

! Observatoire de linguistique Sens-Texte (OLST),jversité de Montréal, C.P. 6128, succ.
Centre-ville, Montréal (Québec), H3C 3J7. mc.lhor@uenontreal.ca

2 Other terminology projects involve the design angiopulation of ontologies. | will not mention
these projects as such, but most of what is sa&lrhalso applies to ontology projects.

Cahiers du Cental, n° 7 (2010), 203-215
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2. Tasks in Specialized Dictionary Compilation

In order to compile dictionaries in special subjiéelds, terminologists must carry out
a number of tasks. These can differ slightly if tilietionary is monolingual or
bilingual. In monolingual projects, the main tasks be divided as follows:

1. Build a specialized corpus;
Find relevant linguistic units.e. terms;
Handle term variants;

Find relevant contexts;

o~ 0w DN

Locate semantically-related terms throughout thrpus
6. Encode data in a (sometimes highly) structuredrenwent.

In bilingual terminology projects, tasks 1 and 2ncdiffer in the sense that
terminologists might want to build bilingual corpofaligned or comparable) and align
equivalents from these corpora rather than extiststof terms independently in each
language. These differences will be mentioned whppicable.

3. Automating the Compilation of Specialized Dictnaries

This section examines how the first five tasksetisin Section 2 can be automated.
I will focus on these since they can be partly eated with NLP technologies.
Examples are taken from two separate projects milyrecarried out at the
Observatoire de linguistigue Sens-Texte (OLST):aljerminological database on
computing and the Internet; 2) a terminologicabtiase on climate change.

3.1. Build specialized corpora

Each time a new terminology project starts, thigally implies that a specialized
corpus be built. In addition, the quality of resudtf other subsequent tasks depends
heavily on the contents of the corpus. Hence, testlogists spend a considerable
amount of time designing corpora for specific pctge

In order to help them locate relevant texts.(texts that are likely to be useful for
terminology work), a number of criteria have beesfimkd and are listed in the
literature ¢f. Bowker and Person 2002, among others). Thesariarinclude (but are
not limited to): texts should be written by expetexts should address specific topics
(rather than general ones); texts should be umte; dexts should come from various
sources. The ideal size of a specialized corpusairegman unsolved issue among
terminologists, but it is a fact that specializentpora are much most reduced in size
than general reference corpora (used for lexicdgrapork).

For the past decade or so, the challenge has beapply these criteria to texts in
electronic form. A first basic strategy would catsin browsing the Web using key
words (or seed terms) that are representativeeo$tiject field targeted by a specific
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terminology project and enter them in a searchrendgror example, for a dictionary
project on climate change, seed terms suchliasate changeand global warming
could serve as a basis to extract texts. By applythis simple technique,
terminologists can locate relevant documents, thgtalso likely that this will generate
a lot of noise.

To find relevant documents and reduce the amoumntoide, Agbago and Barriére
(2005) developed a technique based on an analfsiesnoe of the characteristics of
documents found on the w&he main feature the system looks for is the presef
linguistic markers (also callekhowledge patternsMeyer 2001,cf. Subsection 3.4)
that indicate metalinguistic information (definiti®, such ass defined asrefers tq or
semantic relations (hyperonymy, suchisaa type af meronymy, such as a part oj.
The method by Agbago and Barriére is based on dkenaption that documents that
contain targeted linguistic markers are likely ®rhore useful for terminology work
than documents that do not. Terminologists entexd skerms, then the system
automatically applies the list of markers, looksdocuments that contain instances of
terms and markers and ranks them according toahsity of markers.

In bilingual projects, terminologists can build twigferent kinds of bilingual corpora,
namely comparable corpora (that contain texts waigy written in each of the
languages described, but addressing the same tapitsomplying with the same
criteria) or translated and aligned corpora (thattain source texts in one language
and translated texts in the other). The use obtaé®d corpora remains a controversial
issue in some terminology circles. According to saaithors, translated texts are not
as authentic as non-translated texts since theg wetr written by experts in a given
subject field.

3.2. Find relevant linguistic units

Once the corpus has been built and deemed satisfache next step consists in
identifying relevant linguistic units contained the documents. These units, called
terms are likely to be those that will appear as headwn dictionary articles.

This task is extremely difficult to automate. Firfie definition of “term” can vary
from one project to the other, since the notioritefm” depends heavily — although
not exclusively — on a specific application. Sedgnen NLP technique will need to
distinguish, among all linguistic units that app@arunning text, those that comply
with this specific definition of “term” from thoséhat do not. The short extract
reproduced in Figure 1 will serve to illustrate tbemplexity of this task. Most
terminologists and experts would probably agreet thaits appearing in bold
characters correspond to terms and should be fiehtat this stage of any
terminology project. However, other units will ir&ably lead to discussiorci. units
appearing in bold italics in Figure 1). Typical gtiens to be raised at this point are:

®The technique was implemented in a system calledmihoWeb that includes other
functionalities designed to assist terminologists {erm extraction and search for useful contexts).
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Should we consider multi-word units onlg.¢ global warming or also include
single-word terms g.g warming? Should we consider nouns onlg.d global

warming warming global cooling or also include other parts of speeely(to warm

to coo).

What is the difference betweclimate changt andglobal warming?

Climate change refers to generakhifts in climate, including temperature,
precipitation, winds, and other factors. This may vary fraegion to region. On
the other handglobal warming (as well agylobal cooling refers specifically to
any changein the global averagesurface temperature In other wordsglobal
warming or cooling is one type ofplanetary scale climate change Global
warming is often misunderstood to imply that the worldlwiarm uniformly. In
fact, anincreasein averagelobal temperature will also cause theirculation of
the atmosphereto change resulting in somareasof theworld warming more,
while otherareaswarming less than the average. Someeas can evencool
(chang_6canadaqfp.enxt

Figure 1. Terms in a short extract on climate chang

Since the beginning of the 90s, several technidpae® been developed to automate,
albeit partly, the identification of terms. Autoritaterm extraction produces lists of
units, calledcandidate termshat are then analyzed by terminologists who sellect
those candidates that are valié.(that are useful for a specific project).

I will present a single example of a technique tha$ been used at the OLST. The
technigue consists in comparing the frequenciesurofs that appear in different
corpora. The technique itself was not designeddomninology applications as such,
but Drouin (2003) applied it to term extraction antplemented it in a tool called
TermoStat The assumption on which the technique is basetthdts units that are
proportionately more frequent in a specialized aerg.g a corpus on computing)
than in a reference corpus.g.a newspaper article corpus) are likely to be terbhe
technique can be applied to single-word terms dbagemulti-word terms and to all
parts of speech. Appendices 1 and 2 show sometsethdt we obtained when
comparing corpora in English and in French.

In bilingual terminology projects, terminologistsarc try to identify potential
equivalents of candidate terms right away instdagktracting terms from each corpus
independently. They can be assisted in this taskexkigal or terminological aligners.
Aligning candidates combine the problems of ternrastion (distinguishing terms
from other linguistic units in running text) withe problems of lexical alignmeper
se(finding equivalent words in sentences in which gnder of words is not the same,
for example), which is not a trivial task. Equivdlderms themselves may display
differences that will further complicate the taskrecognizing them automatically:
different structures (Encomputer-assisted terminolagyr. terminotique En. to
bookmark Fr. mettre en signgt different parts of speech (Flimatique En. climate

Fr. informatique (adj.); En.compute); more than one equivalent in a corpus (Fr.
anthropique En.anthropogenichuman-induced
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One possible way to automate this task consistsoimbining two tools: a term
extractor (TermoStat, Drouin 2003) and a lexicayradr (Alinea, Kraifet al. 2004)
that was not designed for term alignment only. Vderied out an experiment (Le
Serrecet al. 2010, forthcoming) that shows the benefits of tumbination. Appendix
3 illustrates the ordering of terms when extraddgdTermoStat separately from an
English corpus on climate change and the correspgrietench corpus. Appendix 4,
on the other hand, shows the results of the autoraiggnment performed by Alinea
when fed with the French candidate terms. Many rimgeproblems are corrected and
more than one possible equivalent was found by algner for some French
candidates.

3.3. Handle term variants

When identifying terms in running text, and espigiawhen trying to extract them

automatically, terminologists inevitably run intdet problem of handling term

variants,i.e. different linguistic expressions that refer to the@me concept or that
convey the same meaning. Various typologies ofandsiare available in the literature,
and | reproduce one of them below (each type damawill be handled differently by

an automatic process and some are obviously manglea to handle then others):

» Graphical variantshlogueur blogger, bloggueur carbon dioxydeCO2
* Inflected formschangevs.changeswarm warmed warming

* Morphological and morphosyntactic variant¥crypter vs. crypter, climate
changevs.the climate is changinglimate changes.climatic change

» "Light" syntactic variants and syntactic varianes ge:imprimante a lasews.
imprimante laserglobal warming or cooling= global warming global cooling

e Synonymsareavs.region; courriel vs. malil
From the point of view of term extraction, variardasse two different problems:

1. Variants can appear in very different parts of &t bf candidate terms and
terminologists will need to group them manually.r Example, in a list of
candidate terms sorted by descending order of &ty the variants aflimate
changeandwarm will appear as follows (imagining that other catates will
appear between them as well):

climate change (50)
\.A./.arm (12)

\.A./:arms (6),

change in climate (5)
warmed (5)

(.:.I.imatic change (3)
warming (2)
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2. Even worse still, depending on the rules definedhi& term extractor, some
occurrences of terms might be missed. For exampie,the following
coordination,climate and weather changeterm extractors might be able to
catchweather changebut notclimate changesince the headhangeappears
only once.

Different methods exist for handling specific kinafserm variants. Graphical variants
and inflected forms are now processed with stanzatidn and lemmatization in most
term extractors. The addition of a good lemmatirathethod to a term extractor gives
a much more accurate picture of the frequency rofigenstead of giving the separate
frequencies of each of their inflected forms. Paaraple, a list of term candidates will
state that the vertwvarm appears 15 times in a corpus instead of statiagwharmed
has a frequency of &yarming a frequency of 2, anstarmsa frequency of 2, etc.

Morphological variants must be handled with morglssticated methods. Daille
(2001) developed a method that groups terms treresthe same head but in which
the madifier differs: in the first term, the modifiis a nound.g, climate changg in
the second one, the modifier is a relational atjectlerived from this noune(g,
climatic chang®® The method identifies potential relational adjeesi in extracted
multi-word terms based on morphological rules ahentfinds terms that contain
nouns from which these adjectives are derived. thaich is made, then terms are
grouped and presented as variants to the user.

Syntactic variants can be handled by sets of thigisallow components of multi-word
terms to be inverted, split, etc. Efficient methadsre devised by Jacquemin (2001)
and Ville-Ometzet al. (2007), among others.

3.4. Find relevant contexts

Much of the information that can help terminologibetter understand the meaning of
selected terms or identify relationships betweemcepts in the subject field is found
in the corpus. Once the list of terms is definezlven if provisionally — terminologists
go back to the corpus with the objective of findicmntexts that contain this kind of
information. Looking for relevant contexts in largerpora can be a very time-
consuming task, since a basic concordancer wilviiakly extract all sorts of
sentences, some of which will be useful, but mafywbich will not contain
information for which terminologists are looking.

Terminologists are confronted with two basic praoide First, useful contexts (for
terminology) must be distinguished from others ttemninologists will discard. For
example, only the first of the two following sentes is interesting for a terminologist
who seeks information about “climate change”.

* The method was originally developed for Frenclhich this transformation is very frequent in
specialized corpora.
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Climate change refers to general shifts in climateluding temperature, precipitation,
winds, and other factors.

The sixth environment action programme identifiesirf priorities: climate change,
nature and biodiversity, environment and healtld, gumality of life.

Secondly, terminologists might want to locate cgt#ehat express a specific kind of
information while ignoring others. For example, fivat context below is interesting
in the sense that it expresses a cause-effeciorel#tte second is also interesting since
it gives a potential hyperonym farlimate changge the third one would not be
considered as a useful context in terminology work.

Climate change causes extreme weather events

Climate change is one of the greatest environmesaial and economic threats facing
the planet. During the 20th century

Climate change is a complex issue

One well documented strategy to locate useful ctsiteonsists in exploiting linguistic
markers that appear in metalinguistic contextdhat express a specific relation. Over
the years, lists of markers have been compilediféerent languages. Below are a few
examples of such markers for English based onpisteided in Hearst (1992), Ahmad
et al. (1994), Barriére (2004), Meyer (2001), Auger aradri2re (2008), etc.

* Markers for definitional contextX is defined as Y, Y is called Y
» Markers for hyperonymyX is a type of Y, X and other Ys

« Markers for meronymyX is a part of Y, Y consists of. X

« Markers for cause-effeck causes Y, X impacts.Y

« Markers for antonymyX differs from Y, X is different from Y

These markers can be used in two different wayst, Rerminologists can enter a list
of markers (say for hyperonymy) along with a giterm in a concordancer and have
the concordancer extract those contexts that comit@ term and an occurrence of a
marker. Secondly, markers can be implemented iysgem designed for terminology
work (as was done in TerminoWeb, Barriere 2004)erglenter a term or a list of
terms and a search for these terms in contextshinohamarkers appear is performed
automatically. Below is an example of the kindsesfults that could be obtained using
a character string approach. In this example, stst®r microprocessoiare sought.
The first two sentences express meronymic relataors the next two hyperonymic
relations. The last two contamicroprocessors well as markers but the relation does
not concern the term itself: these latter errors loa avoided if a syntactic analysis is
superimposed to the character recognition.

In some embodiments of the systemniieroprocessor is part ofa microcontroller
If the microprocessor is part ofan irrigation controller, the microprocessor

A microprocessor is a type ofintegrated circuit or chip and is the heart of rgve
computer.
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A microprocessor is a type oklectronic device that provides intelligence
Study ofMicroprocessor is a part ofthe most Engineering Curriculums.
CMOS,is a type ofIC which includesnicroprocessor, microcontroller

3.5. Locate semantically related terms throughlegitciorpus

The methods described in the previous subsectisanas that relationships between
terms are expressed in the same vicini. (n the same sentence). However, many
relationships exist between terms that can appeaery different parts of the corpus
(in different sentences, in different paragraph®wen in different texts). This is the
case for relationships between synonyresy.(region vs. area; email vs. mail),
between antonyms or contrastive termg (nstall vs. uninstalt analogvs. digital), or
other types of paradigmatic relationshipgg(changement climatique, refroidissement,
réchauffement

To locate pairs of terms sharing these relatiorsstdgferent methods were developed.
Two examples are presented in this subsection fifdteone consists in using a list of
multi-word terms extracted from a corpus, locatesthcandidates that have the same
components and reorganize the candidates on this. Gde method was implemented
in a number of term extraction systems. It is basedhe assumption that terms that
share formal components also share semantic fsatBaurigault (1994) presents a
version of the method with an additional constraihe components must share the
same syntactic function. Figure 2 shows terms @oiniga change(as a head or as a
modifier) that were reorganized in order to bettisplay their similarities. Of course,
any other component can lead to another serigsajfpears in more than one multi-
word term.

climate changs

land-use change

temperature change action
change activity
change adaptation

climatic change

environmental change

global change

initial change

technical change

technological change in  composition
change of climate

Figure 2. Terms sharing the same head or modifier

Another method, developed by Claveau and L’Homm@0%2, consists in finding
single-word terms that are morphologically related a list of extracted term
candidates. In addition to grouping them, the metlsuggests labels for the
relationships. The method is divided into the faflog steps:
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» Look for pairs of terms that appear in a pre-emgstilictionary of computing:
(the terms must contain a common character stramiver — activable

« Extract the semantic relationship between the terhde, (lexical functiort
that means basically the adjective that means timate verb-ed").

¢ Infer rules for pairs: Ablgwl) = w2 if wl -suf “er” +suf “able” = w2 (this
rules states that, in order to obtain an Abildationship between word 1 and
word 2 — that have a given morphological distancéhe suffix -er must be
removed from word 1 and the suffimble must be added to word 1).

« Apply these rules to a list of extracted terms: thkes are applied using a
technique callechnalogy (Lepage 2003; A is to B what C is to D): the rule
inferred for the relationships betweantiver and activableis valid for other
pairs of terms, namelgompilerandcompilable.

Figure 3 shows some results that can be obtainedy ukis technique for terms
belonging to thecompil family. The analysis was carried out for Frenemts. The
English equivalents are given for information pug®. In these results, the only
invalid links are those found betweeompiler -> compilation and recompiler ->
recompilation).

compiler

to compile e —

SEVO0lSres ble2

compilation compilable
compilation compilable

S0Ante

Sagent [Sinstrument [Facti [Labrealij

r Sres/ VO SagentySOLabrealij}SOFacti
De_nouveau recompilation Sinstrument
- recompilation
A2 Sinstrument

recompilé compilateur
recompiled compiler

Figure 3. Morphological relationships between tenpestaining to thecompil family
(Claveau and L'Homme 2005)

précompilé
precompiled

®In the dictionary, semantic relationships are espnted using the system of lexical functions
(Mel'¢uk et al. 1995).
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4. Concluding remarks

In this article, | gave a very brief account of oMLP methods that are or that can be
used in terminology work to alleviate some of tagks terminologists must carry out.
The combined use of these methods gives termirgitogiifferent views on the data
contained in specialized corpora.

Methods were presented for what they are and bediely avoided addressing one
very important question for practitioners who usen in everyday work: do these

technologies really improve terminology work? Simome of the techniques presented
above produces perfect results, some questionukefulness.

Advocates of the incorporation of NLP methods irmi@ology work argue that they

are extremely useful to process large corpora inugh more systematic way. They
can also help terminologists handle different sétdata separately instead of having
to browse running text and having to make decisabmut many different problems at
the same time. Other practitioners wonder whethielP Kechniques can really help
them work faster. For example, considering thaféctl term extractor generates a lot
of noise (invalid candidates) and misses some lLssius, a lot of time must be spent
on browsing the list and removing erroneous cand&aln addition, missed terms
must be extracted manuafly.

Of course, many other NLP techniques currently iperl can be applied to
terminology work. Here is a list of some currentvelepments than could help
alleviate other tasks in terminology: extensioreqtiivalent alignment to comparable
corpora instead of being limited to aligned corpaetension of variant recognition
and semantic relationship identification to biliadjicorpora; collocation extraction;
automatic identification of the argument structaféerms along with the labelling of
the semantic roles of arguments; building of semacdkasses of terms based on
distributional analysis, etc.

Even if practitioners disagree on the usefulnesBlld? technologies in general or in
relation to some specific tasks, all accept the ttaat NLP and resources in electronic
form have completely changed the way data in cerp®ranalyzed. They also made
terminologists consider types of data they overbmbkefore. The tendency now is not
to question the presence of NLP tools (it is noketafor granted), but rather how
terminologists can interact with them in orderaoifitate some of their tasks.
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Appendix 1: First candidate terms obtained when comaring an English specialized
corpus on climate change and the British National @rpus.

Single-word terms and nouns, verbs, adjectives awtrbs were considered. Erroneous or
guestionable candidates are in bold.

TOKEN PART OF |FREQUENCY WEIGHT
SPEECH

Climate Nour 52(C 235,0826658406¢
Chang: Nour 425¢€ 188,6918710335(
Emissior Nour 304¢ 182,8029369947¢
Globa IAdjective |1667 128,6522176507¢
[Temperatur Nour 173: 126,2666190962¢
Model Nour 166¢ 117,5733413846¢
Scenari Nour 122¢ 114,4488449065:
Carbon: Nour 126¢ 114,0777961519¢
Greenhous Nour 129¢ 113,2565932311

Gas Nour 165¢ 111,8322141295¢
% Noun 117: 111,3208821993¢
Concentratio  [Nour 108¢ 102,5969813732:
Oceal Nour 1041 101,0¢07714549

Impact Noun 121° 98,62949399338¢
JAtmospher Nour 1017 94,90083166171¢
Warming Nour 852 94,18214054060¢

Appendix 2: First candidate terms obtained when comparing a French specialized
corpus on computing and the newspaper Le Monde.

Single-word terms and all parts of speech were idensd. Erroneous or questionable
candidates are in bold.

TOKEN PART OF|FREQUENCY WEIGHT
SPEECH

Fichier SBC 395¢ 360.82!
[Command SBC 1902 201.74¢
Optior SBC 148¢ 182.33¢
Serveu SBC 116¢€ 180.47
Utilisateul SBC 1117 167.30°
Configuratior  |SBC 84E 162.8:
Utiliser VB 199¢ 161.78¢
Répertoir SBC 100: 153.66¢
System SBC 269¢ 152,97¢
Disquettt SBC 60¢ 148.43:
Windows SBF 612 124.41.

otre DT 136 124.36:
Disque SBC 109¢ 120.16°
Résea SBC 1511 119.16°
Imprimantt SBC 537 117.29:
Mémoire SBC 124( 112.4:




Appendix 3: English and French candidate terms exticted from two corpora
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Ordering problems start at the fourth position.

Appendix 4: French candidate terms

with Alinea

French candida| Rank in| Rank in| English candida
the list | the list

Climatique 1 1 Climate

Changemel 2 2 Chang

Emissior 3 3 Emissior

[Températur 4 4 Global

Carbone 5 5 ‘Temperatur

Climat 6 6 Mode

Serre 7 7 Scenarit

Ga: 8 8 Carbor

Réchauffeme 9 9 Greenhous

Forcage 1C 10 |Gas

Coz 11 11 %

JAtmospher 12 12 |Concentraion

French candida| Rank in the lis | Rank in the lis English
candidate
Climatique 1 1 Climate
52 climatic
Changemel 2 2 Chang
Emissior 3 3 emissiol
Température 4 5 temperatur
Carbont 5 8 Carbor
27/130 co2
Climat 6 1 climate
Serre 6 Greenhous
413/438 |GHG/GHGs
Ga: 8 1C Gas
413/438 |GHG/GHGs
Réchauffemel 9 1€ \Warming
161 \Warm (to)
1745 warmer

215

aligned automatally with English equivalents






Word frequency distribution
for electronic learner’s dictionaries

Hanhong L}
City University of Hong Kong

Abstract

Word frequency information has been an indispersphltt of electronic dictionaries for learners of
English. A review of the current five major electio learner’s dictionariesLDOCES OALD?7,
CALD3 MED2, COBUILDY shows that word frequency information is mainlgseéd on raw
frequency without considering distributed frequencyoss different genres. Our research explores the
distributed frequency in 14 reorganized genres (@em, 5 spoken) of the British National Corpus
XML Edition (BNC XML 2007). Statistics show thatcmre vocabulary for EFL learners selected by
distributed frequency achieves higher cumulativeecage than a core vocabulary selected by raw
frequency alone. An electroniEnglish Frequency Dictionanhas been developed to display
distributed frequency across genres as a histogrhis.software helps EFL learners to understand the
register and cultural implication of English wordsd to identify some subtle distinctions between
synonyms. This enhancement is proposed for futledrenic learner’s dictionaries.

Keywords: distributed frequency, genre, core vocabularyCBRequency dictionary.

1. Word frequency in electronic learner’s dictionaies

Word frequency information has been indispensablduilding electronic English
learner’s dictionaries, and has been used to shlmtlwords, order senses, identify
collocations, and even define core vocabulary ffmitions. In the current five major
electronic learner’s dictionaried JOCE5S OALD7, CALD3 MED2, COBUILDY
word frequency information is mainly based on raegfiency (or total frequency)
without considering the distributed frequency irfifefient genres. Although corpora
have been widely used for dictionary compilatiomgBards (2008) pointed out that
the current learner’s dictionaries mainly focuswvaritten data without revealing the
proportion of the spoken language used in theipaa. His comparison between the
data presented in the five major learner’'s dicti@saeven cast some doubt on the
reliability of their frequency indication. Two am@aches to frequency marking will be
summed up here after the review of ttismgman Dictionary of Contemporary English
5" Edition (LDOCEY, the Cambridge Advanced Learner’s Dictionary® Edition
(CALDJ, the Macmillan English Dictionary # Edition (MED2), the Collins

! Department of Chinese, Translation and Linguisjisnlihanhong@yahoo.com.cn
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COBUILD Dictionary on CD-ROM 200§COBUILD5 and theOxford Advanced
Learner’s Dictionary 7th EditiofOALD7).

1.1. Raw frequency

The frequency marking in current dictionaries isdzhonly on the counts of tokens in
large corpora, viz. raw frequency. As summed ufable 1,CALD3 presents three
levels of frequency: 1) essential level, which @adés a common, useful and
important word to know; 2) improver level, whichfess to words to help users
improve beyond basic English; 3) advanced levelicivhiescribes those words that
make your English sound advanceWlED2 designates three groups of word
frequency: very high, high and quite high accordimgheir commonnes€OBUILD5
shows three word frequency bands with diamond sysnfitne most frequent words
have three diamonds, the next most frequent waade two diamonds, and those with
lower frequency have one diamond.

Electronic Frequency Frequency Indication

Learner's Symbol

Dictionary
w1 W1: Most frequent 1000 written wor
w2 W2: Between 1001 and 2000 most frequent writterdaor
w3 W3: Between 2001 and 3000 most frequent writterdaor

LDOCES S1 S1: Most frequent 1000 spoken words

S2 S2: Between 1001 and 2000 most frequent spokensword
S3 S3: Between 2001 and 3000 most frequent spokensword

Words in Oxford 3000 which are frequent acrossngeaof

OALD7 O-wr different types of texts

E Essential: a common, useful and important wordntovk
CALD3 o Improver: a word to help you improve beyond basiglish

(4] Advanced: a word to make your English sound adwénce

¥k k 3-star: the 2500 most common and basic English svord
MED2 * %k 2-star: very common words

* 1-star: fairly common words

L2 44 The most frequent words have three diamonds, tkemest
CCD5 L 2 4 frequent two, and the ones which are less fregham one

'S diamond

Table 1. Frequency marking of headwords in curedattronic learner’s dictionaries

1.2. Frequency in range level

Besides the primitive raw frequency informationmsolearner’'s dictionaries have
employed frequency with range information. In freqay counting, range refers to the
number of text categories or samples in which adwarcurs (Juilland and Chang-
Rodriguez 1964). Thorndike and Lorge (1944) considethe range credit in the
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vocabulary control movement. Kera and Francis (1967) and Hofland and Johansson
(1982) introduced range statistics of different teategories in their wordlists. Range
has been an influential factor for frequency eviaduna Kilgarriff (1997) demonstrated
that the marking of range statistics in dictionsugeuld present more information than
those without this data. Based on the range of apaind written English,DOCES5
progressed to mark the 3000 most frequent spokdn3800 most frequent written
words (named the Longman Communication 3000). Woilsthe Longman
Communication 3000 have to be widely distributedoss a wide range of sources
(Bullon and Leech 20070ALD7 also considered the range factor when it selected
words for its core word list titled the Oxford 3000Dhis core vocabulary list only
includes those words which are frequent acrossgeraf different text types.

1.3. Frequency for defining vocabulary

Frequency information is not only found in the fneqcy marking of headwords in
these five learner’s dictionaries but also in tesign of their defining vocabulary. The
concept of defining vocabulary was first introdudeg West (1935) and made its
debut inThe New Method English DictionafZowie 1999).LDOCES OALD7 and
MED2 have developed their own defining vocabularies.rd§oin the defining
vocabulary ofLDOCES “are made up of very frequent words” (Bullon andeth
2007: 6) and are “constantly being researched aedked to make sure that they are
frequent in the Longman Corpus Network” (26). Thedfiming vocabulary oMED2
contains the most common and basic words in Englighthey have been chosen by
examining the word frequency information from huedl of millions of words of
English MED2). The defining vocabulary i©@ALD7 is named the Oxford 3000 and
only includes those words which are frequent aceossnge of different text types.
Generally speaking, the major selecting criteriadefining vocabularies are divided
into two categories: 1) raw frequency (frequentarge corporak.g. LDOCES and
MDEZ2; and 2) distributed frequency (frequent acrossaiage of text typesg.g.
OALD?.

1.4. Frequency problem

Although distributed frequency in different texpgs has been adopted ®ALD7 to
establish its core vocabulary, the Oxford 3000, di&tributed frequency has been
indicated for headwords in electronic learner’stiditaries. Moreover, the current
electronic learner’s dictionaries never expliciéhate the following details: What is the
definition of their text types? How many and whextttypes have they used? How
many types of texts should a word occur in befdrésiselected for frequency
marking? How large are the sub-corpora for eachtigpe? Is the variety of written
and spoken texts enough? Are they balanced? Witllist kind of detailed
information, some scholarse.f. Bogaards 2008) have started to challenge the
reliability of the frequency bands.
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Genres in BNC

Super-genres

Token Size

D

W_ac_humanities_arts (academic prose: humanities)

W_ac_medicine (academic prose: medicine)

W_ac_nat_ science (academic prose: natural sciences

W_ac_soc_science (academic prose: social & behali
sciences)

o] )
w_academic

W_ac_tech_engin (academic prose: technology, cdmpy

engineering)

t

W_ac_polit_law_edu (academic prose:
education)

politics,

laws,

1012585

W_non_ac_humanities_arts
humanities)

(non-academic/non-fict

ion:

W_non_ac_medicine
matters)

(non-academic:

medical/he

alth

W_non_ac_nat_science (non-academic: natural s@gnce

W_non_ac_soc_  science social

behavioural sciences)

(non-academic:

w&nonAcademid

W_non_ac_tech_engin technol

computing, engineering)

(non-academic:

Dgy,

W_non_ac_polit_law_edu (hon-academic:
education)

politics, I

aw

1050676

W_religion (religious texts, excluding philosophy)

w_religion

1014956

W_pop_lore (popular magazines)

W_pop

102467

W_fict_prose (novels & short stories)

w_fict_pros

012716

W_newsp_brdsht_nat_report (broadsheet nati

newspapers: home & foreign news reportage)

onal

W_newsp_other_report (regional and local newspaper

home & foreign news reportage)

Wg_newsp_repori

1012637

W_biography (biographies/autobiographies)

w_biogyap

1004618

W_commerce (commerce & finance, economics)

w_coroener

1021022

W_admin (administrative and regulatory texts, s
use)

W_hansard (Hansard/parliamentary proceedings)

w_public

W_linstitut_doc (official/govermental documents/less,
company annual reports, etc.; excludes Hansard)

1001948

S_demg_daily conversation (face-to-face spontan
conversations)

eQuUS .
S_conversation

1039168

S_cg_Educational/Informative

s_education

100178

S _cg_Business

s_business

1004478

S_cg_Public/Institutional (political, public, reian)

s_public

1022673

S _cg_Leisure

s_leisure

1000289

TOTAL

14224221

Table 2. Corpus of balanced super-genres
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2. Frequency Distribution in Various Text Genres

What kind of frequency information will be more pkll for learners: raw frequency
or distributed frequency in different text typesitiWthe further development of
modern corpora and studies in text genres, a nesiorviof word frequency
information is available for our dictionary usemsord frequency distribution in
different genres.

2.1. Purpose

This study explores the application of distribufeglquency in various genres of a
large corpus. We aim to 1) explore the strengthdisfributed frequency when
selecting defining vocabulary or core vocabulafyr@mpile an electronic dictionary
with frequency distributed in different text gennebich could provide more helpful
information than current electronic learner’s diotries, with a view to advocating
this kind of distributed frequency technique fotuiwe learner’s dictionaries.

2.2. Genre Corpus

In order to obtain the distributed frequency igacorpora, we have to set up a corpus
containing various text genres. The British Natld@arpus XML (BNC XML 2007)
comprises 100 million words. The spoken componefitthee BNC contains
approximately 10 million words and the written campnt 90 million words. This
corpus has been tagged with 70 genres,24 spoken genres and 46 written genres
(Lee 2001). By reorganizing and combining somehef ¢urrent genres, we created 9
written super-genres (academic prose, non-acadproge, biography, fiction, news,
public, religion, popular magazines, and commeraeyl 5 spoken super-genres
(conversation, education, business, public, ansute). Then we selected around 1
million word units for each of the aforementionegper-genres and established a
balanced genre corpus of 14 genres to explore tird fvequency distribution across
them (see Table 2).

2.3. A statistical method for distributed word foeqcy in different genres

In order to calculate the distributed frequencyiffierent genres, we adopt Carroll's
(1970) statistical method. Carroll's usage coedfitj Um, in the following formula is
used to calculate the distributed frequency valudlifferent text categories of a
corpus:

F = the total frequency of the given word in the emp
N = the total number of tokens in the corpus
n = the number of categories
i = the sub-frequency of a given word-type in catggdgy~ 1, 2, ..., n)
S = the number of tokens in categgry
N =S = the total number of tokens in the corpus
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p; = fj /S = the proportion of tokens in categgrthat are instances of the given word-
type
P =z pi (P may take any positive value; it is not in genealal to unity.)

J
Then:
> p,logp,
H= IogP—’f pjlog pj:Ofor pj:O)

D, = H/log n = the index of dispersion

fmin= (Z:SJ f j)/N
Um = (1,000,000N) [FDo+ (1-Do)fminl

With the above formula, we can calculate then value for each word-type in the
genre corpus established in 28nis the usage coefficient and can be used to itelica
the frequency value which considers the frequelstyibluted in different text genres.

2.4. Comparison of core vocabulary lists

In order to evaluate the different effects betweaw frequency and distributed
frequency, we compared the cumulative coverage dmitwwo core vocabulary lists
which selected words by two different criteria: rafnequency vs. distributed
frequency.

Since defining vocabulary has been regarded asdad{i core vocabulary in previous
research (Lee 2001), we adopted the Longman Definfiocabulary (LDV) in
LDOCES5as a core vocabulary. As stated in Section 188wtbrd selection criteria of
the LDV mainly depend on raw frequency. The LDVoaiscludes 30 affixes which
can combine with the existing words in the LDV teate more possible words for its
defining purpose. The possible derivatives in ti®/Lshould be considered so as to
evaluate the power of the LDV (Herbst 1986). Weduge advanced search function
in the electronicLDOCES to search for all the used derivatives in the Lmag
definitions. Phrases were not considered at thagest Finally, we obtained 2,751
words from the LDV (see Table 3).

Core Vocabulary Word Criteria Cumulative Coverage
Number in Genre Corpus (%)

Longman Defining 2751 Frequent (raw frequency 83.55

Vocabulary (LDV)

Genre Core 2751 Frequent in various genres 90.88

Vocabulary(GCV) (distributed frequency)

Table 3. Contrast of raw frequency and distribuftedjuency in core vocabulary
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Then we created the other core vocabulary list wa@®enre Core Vocabulary (GCV)
by selecting the same number of words as in the K@% the word list of the genre
corpus described in Section 2.2. First, we compaledordlist of the genre corpus and
calculated the distributed frequendynf) for each word with the formula given in
Section 2.3. Second, we sorted the value of thérildised frequency Um) in
descending order and selected the first 2,751 wotdsh represent the most frequent
and best distributed words among the 14 genrdicdrpus.

2.5. Data analysis

Table 3 shows that the core vocabulary list setebtedistributed frequency produces
better cumulative coverage than the core vocabuisryselected by raw frequency.
Words with high frequency and even distributiondifferent text genres should be
more reliably rated as core words than those whrehonly frequent in terms of raw
frequency ¢f. Carter 1998, Stubbs 2001).

3. Electronic frequency dictionary for learners

With the data in Section 2.3, we compiled an etetgtrEnglish Frequency Dictionary
to further explore the function of distributed fuemcy for learners.

3.1. Cultural implication and register

In translating the Chinese senterif8& &%+ (which literally means “he is a
well-behaved child”) into English, learners mayntio a Chinese-English dictionary.
There they will findgood well-behavedr obedientfor the translation offe. Without
much thought, they may just select any of thegestagions. However, if they compare
the respective frequency in Figure 1 and Figures2peduced by our electronic
frequency dictionary, they can see thggtod is much more widely distributed in
various genres thaobedient Furthermore, they will find thaibedientis much more
frequent in the genre of religion due to the infloe of Christianity in Britain.
However, this kind of difference is not mentioned inost electronic learner’'s
dictionaries. OniLDOCE5mentions the difference as follows:

REGISTER
In everyday English, people usually say that adcisijood rather tharobedient
= The children were all very good

3.2. Synonyms

There are many synonyms in English. Is there affgrédnce between them? This is
what users really want to know. Figures 3 and 4wskize difference between the
synonymous adjectivegaughtyandmischievousFigure 3 tells us thataughtyoccurs

more frequently in the genre of daily conversatiather than other context-governed
spoken genres or any written genres. It is theeeftiormal. On the other hand, Figure
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4 shows thatmischievousoccurs more frequently in written than spoken genr
However, this type of information is not includedény of the current five electronic
learners’ dictionaries. Oni@ALD7 indicates that they are synonyms.
# English Frequency Dictionary B@I@'
|obedient | [ fna | Raw Frequency = 43 Coverags - 0.0003% Dispersion Index = 0.6949
!_?\E.J .,| Raric = 10645 Range =9 Usage Efficiency = 2.1665
mn [0 2] max [0 = [ Set Scale
| hwe pos w_fict w_bio w_pop w_news w_ac
» - 4 5 I3 [ 4
< | >
frequency In \wiriting - In Speaking

miie LI L.a. &

nonfc =c news conv  lei edu busi  pub

Figure 1. Frequency of obedient

nonAc: non-Academic prose ac: academic proge bmlogy fict: fiction
news: news report pop: popular magazines ekgion com: commerce
pub: public conv: conversation lei: leisure eeducation busi: business

*# English Frequency Dictionary
|good | [Lfira ] Raw Frequency = 22288 Coverage =0.1567%  Dispersion Index = 0.9786
[ADJ =] Rank = 68 Range = 14 Usage Efficiency = 1535.8010
mn 0 3 max [18 =) [] Set Scale
| e pos w_fict w_bio w_pop W_news w_ac
» B - 1681 1245 12015 2122 la33
< | 3
frequency - In \wiriting - In Speaking
2543

1198 1188

pub  conv lei edu  busi pub

nonfc ac bio fict news pop rel com

Figure 2. Frequency of good
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*# English Frequency Dictionary

=1

|naughty | [fna ] Raw Frequency - 84 Coverage = D.0D06%  Dispersion Index = 0. 6662
T Rark = 7684 Range = 11 Usage Efficiency = 4.0758
min [0 5] mac [18 =) ] Set Scale
| b pos w_fict w_bio w_pop w_news w_ac
< | > 1
frequency

B o veiting

fict news pop

rel

Il '~ Seeskine

com pub  conw

le

$
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Figure 3. Frequency of naughty

# English Frequency Dictionary

|mischisvous | [ fd ] Raw Frequency = 19 Coverage = 0.0001%  Dispersion Index = 06723
i’;m ~| Rank = 15569 Range =7 Usage Efficiency = 0.9366
min [0 =] = |41 ] Set Scale
[ tow pos w_fict w_bio w_pop w_news W_ac
< | ks
frequency - In Writing - In Speaking
2 5 2
2 1 2 1
nendc ac bic fict news pop  rel com pub conv lei edu  busi  pub

Figure 4. Frequency of mischievous
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4. Conclusion

When we select words for defining vocabulary orecgpocabulary, the criterion of

distributed frequency in different text genres eahieve better coverage than raw
frequency. Moreover, with interactive graphs oftritisited frequency in a variety of

text genres, English learners can infer and unaedstthe register and cultural

implications of English words, and even gain adratinderstanding of the differences
between English synonyms.
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Building an OLIF-based lexical database
for representing constructions

Marc Luder
University of Zurich

Abstract

This paper demonstrates the implementation of dl smanolingual lexical database for German —
currently 7,000 entries — for the purpose of marumal automated lexical queries. The lexicon is part
of a web based text analysis application that setveanalyze systematically clients’ narrativesrfro
psychotherapy sessions. The narratives, small estoffom everyday life, are conceived as
dramaturgically constructed and performed lingaigtiroductions (Boothe 2004). The specific
function of the lexicon in this context is to prdei the means for the lexical coding of the story
vocabulary, which is an important step in the rtareaanalysis. The lexical database is implemented
in the OLIF format; the lexicon entries are coneéias constructions based on a rich set of linguist
and extralinguistic features.

Keywords: multi word expression, construction, patternratwve analysis, spoken language, corpora.

1. Introduction

The JAKOB lexicon is a monolingual lexical database for Gammand contains
currently about 7,000 entries, mainly verb entriéhen the project started in 2002,
the dictionary was designed for single word entrles2007, the entry format was
adapted for the representation of multi word exgices (MWES); the data structure
was adapted to the Open Lexicon Interchange Fof@1df)?, an open source lexicon
structure (McCormick 2005; McCormiclet al 2004) in XML format. Our
implementation maps the XML structure onto a MyS@aitabase and is optimized for
manual and automated queries.

The background of the lexicon project is a compméer narrative and text analysis
application for coding text with predefined catager called Narrative Analysis
JAKOB’ (Boothe 2004). The application allows for a sysitim psycho-dynamically
oriented analysis of everyday stories, based arstripts of psychotherapy sessions.
The narratives, small stories from everyday lifee aonceived as dramaturgically
constructed and performed linguistic productionsde 2004). In this context, the

! JAKOB is an acronym for “Aktionen und Objekte” fans and objects).
? hitp://www.olif.net
% Erzéhlanalyse JAKOB: http://www.jakob.uzh.ch
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specific function of the lexicon is to provide theeans for the lexical coding of the
vocabulary as used in the stories, which is an mapb step in the narrative analysis.
Our interdisciplinary lexicon project is locatedtire field of psychology, but involves
likewise linguistics, corpus linguistics, lexicoghy, interactional linguistics and
conversation analysis. The narrative analysis nsergpproaches from text and
discourse analysis with psychoanalytic concepte Tdrmal steps of the analysis
investigate discourse patterns, lexical choice atdry dramaturgy, whereas
subsequent interpretation steps seek underlyinflictostructures represented by the
psychoanalytic concepts of wish, fear and defefiseNarrative Analysis JAKOBs a
tool for diagnostic and psychotherapy process rekea

Stories are compact episodic presentations of patsxperience; they display facets
of inner conflicts. A short example of an everydayry:
Story “Typisch Frau” Typically woman-

1 ich habe ihm dann spéter &h noch gesagt.
later | said to him

2 ah er habe mich dann schaurig verletzt mit diBeenerkung.
that he was hurting me with this remark.
3 und dann fand er dann aber auch sehr wie meter dach.

and he then found (said) as did my father before

4 also was ich jetzt fur ein Zeug mache.
thus what I'm making a fuss

5 und das sei typisch Frau, solches Zeugs imnms&imanderzubeinen und
zu analysieren, oder.
and it is typically woman to always debone and gmalthose things.

6 und schon hatten wir nattrlich wieder Krach m#aeder, oder.
and yet again we had a tiff together

1.1. The computer assisted text analysis applieatio

The procedure of the narrative analysis is as \fidloAfter extracting the story from
the transcript, the text is manually segmented;dudps mark the end of a segment.
An NLP-tool does POS tagging, morphological analysnd lemmatization for each
word in the input string. Afterwards a very shallparsing/chunking is done; the often
fragmented utterances from spoken language dollost a deeper syntactic parsing.
A simple valency pattern with four slots is assigiie each segment, answering the
question “who does what how?”, or displaying thé&gra ‘subject, predicator, object,
complement/adverbial’. The actants of the storgubject and object position and the
actions fullfilled by them are most important ftietnarrative analysis. Following the
segmentation and the allocation of slots, the stogabulary is automatically coded,
based on the codings stored in the lexicon.
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2. The JAKOB lexicon

The lexical database in the OLIF format allowstfeg entry of single words as well as
multi word units. We customize slightly the annmtatof lexical entries to support a
Construction Gramma(Croft 2001; Goldberg 1995) approach with fullyitalized
constructions, providing as much as possible syictasemantic and pragmatic
information (Luderet al. 2008). Constructionsare single or multi word units,
including idioms, metaphors and other phraseoldgical collocational patterns of
different types (Granger and Paquot 2008; Villanie et al. 2005), according to the
language use in the transcripts — Spoken langu@geman with regional dialect
characteristics —. The goal of the project is ttatdssh a prototypical lexicon for
constructions as pairings of form and meaning \aittich set of linguistic features to
disambiguate the query results. Aside from theibattes provided by the OLIF
structure, we use data from different dictionargesl lexical resources in order to
enrich the lexicographic description of the entrig&e lexicon entries include a
conceptual category “JAKOB code”, selected from oarrative analysis coding
system. The main emphasis lies on the actionsatottperformed by the narratae.
on the coding of actants, verbs and verbal contstng’ For this reason, we are
especially interested in semantic and pragmati®d \aassifications of German, as
described and proposed by various authdrslq et al. 2008; Fellbaum 2007;
Fellbaumet al.2006; Hankst al.2006).

One intention of our project is to integrate theioed perspectives ofonversation
analysisandinteractionallinguistics with perspectives ofonstructiongrammarand
corpus linguistics Speakers use a big inventory of prefabricatedepet for their
utterances, ranging from entirely fixed units toder phraseological constructs (Moon
2008). As put by Hanks, “human beings store inrth@ains not just words in
isolation, but also sets of stereotypical syntaggmpgtterns associated with each
word” (Hanks 2004: 245). The data background of kxeicon is therefore the
language as used in our corpus of therapy convensat

2.1. Data and methods for lexicon building

The lexical entries are based on spoken languagst]yrfrom psychotherapy sessions.
The examples mentioned in this paper come frometlwe@pora representing three
different clients, a total of 450 hours of convéisa— the corpora cover the whole
sessions, not only the narratives. The therapymesare video or audio recorded and
transcribed, and interesting discourse phenomermag-the usage of multi word

expressions, with focus on the notionaaihstruction— are investigated by methods
derived from conversation and discourse analys@o@®in and Heritage 1990). Our
attention is focused on a functional perspectitiearathan on linguistic characteristics.
After analyzing a construction in several contettis, findings are verified and further

* For example, the coding system for verbs coneis®8 a priori defined verb categories.
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refined by means of a corpus query tool (sketchinerfigorpus architett We search
for further quotation examples in alternative cogpde.g. internet documents) to
approve or refute our hypotheses about the measfitige construction and to build
the new lexicon entry.

2.2. Basic assumptions for lexicon entries

The following assumptions constitute the conceptoatkground of the JAKOB
lexicon structure:

- Lexicon entries are single words ANDulti word expressionsThe focus lies
on MWEs.

- A lexicon entry is aconstruction i.e. a pairing of form and meaning, as
postulated by the theories obnstruction grammarThe OLIF categories are
slightly customized for this purpose.

- Lexicon entries argrototypes hence, variationse(g word order, optional
complements, and extensions) are permitted.

- Lexicon entries are derived fromormal usagein the underlying corpora.
Normal usageefers to the relative frequency of a MWE or wpstdtern, while
rare and novel patterns are classified as expioitsiof norms, according to the
theory ofnorms and exploitation§Hanks 2004; Hanks and Pustejowsky 2005).

3. The lexicon entry

The most important properties of a lexicon entrysed in our project are presented in
Table 1. Several OLIF properties.g.for morphology, translation, administration, are
omitted for the sake of clarity.

3.1. Properties for the lexicon entry “ein Zeug he?®

Basic properties include tlwanonical form‘machen ein Zeug” — to make a fuss — and
the propertyheadfor multi word expressions, generally the verb doverbal phrasé.
There is a convention to put the head of the MWEant of the entry string, “machen
ein Zeug”. MWEs have phraseTypee.g.“multi word”, “set phrase”, “collocation”,
“idiom”. The orthographic variantis an element of the entry (“machen ein Zeugs”),
whereagross-referenceare links to associated entries and characteliyduhk types

like “synonym”, “near-synonym”, “antonym”, “near tomym”, “cause” etc

The syntactic properties include part of speech MWEs the part of speech of the
head), the syntactic type (for verlesg. reflexive, modal, function verb), the
transitivity type, verb part and type of auxiliarfhe OLIF values of the property

5 http://ca.sketchengine.co.uk/
® JAKOB lexicon online: http://www.jakob.uzh.ch/Iéin/
" See McCormick (2005) for more details on OLIF mies.
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synFrame (verbs only) are not appropriate for German, @mdteve use the

subcategorization patterns (Satzmuster) from them@e dictionary “Der Kleine

Wabhrig” (Wahrig 2007). Wahrig (2007) offers 76 @ifént sentence patterns,
represented by a three-digit number. Examples are:

pattern 505: (verb) + acc. object + prepositionbject (“sie befragt ihn Uber den
Vorfall”; she is asking him about the eyent

pattern 513: (verb) + acc. object + adverbial/m@tke Kalte macht den Aufenthalt
ungemitlich” the coldness makes the stay uncomforjable

pattern 601: (verb) + subject “es” (it) + dativgeati (“es reicht mir”I've had if).

OLIF Property

Value

Description

Aufregung produzieren

canForm machen ein Zeuge-make| canonical form
a fuss
orthVariant machen ein Zeugs orthographic variant
crossRef e.g. machen ein Theater |-eross-references with types.g.
near-synonym synonym, antonymnetc.
ptOfSpeech verb part of speech — head of MWE
head machen head of MWE
phraseType idiom type of MWE
synFrame 500 — verb + AkkO “Satzmuster” (Wahrig 200
synType function verb syntactic behavior
semType act — unspecified activity semantic tygaLH
definition sich kompliziert verhaltenfree text definition

*pattern (CPA)

[[Human]]

Zeug | ein Zeugs} 2008)

machen {eincorpus basederb pattern(Hanks

subjField general — therapy discourse domain, genvhole discourse

*text type €.9. narrative, description,internal, linguistic properties -
argumentation) discourse unit

*register €.9. formal, informal,| style, social situation - local
humorous, ironic) patterns

*topic (e.g. medicine, cooking,local discourse topic - local
job, sports) patterns

Table 1. Sample lexicon entry — most importanitaites

8 Properties marked with an asterisk (*) are addél@xtensions of the original OLIF properties.
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An OLIF entry has a valudefinition (a free text input field for semantic description)
and different given semantic type categories fatbsenouns, and adjectivestc.
Values for verbs includachievementunspecified activityemotion event mentat
activity, perceptive process andsense Crucial for the text analysis application is the
semantic typing of nouns, especially for the appade coding of nouns and the
respective pronouns. Examples abstract animate human animate aspective
concreteinformation locative andmeasure.

As a second approach to semantic and pragmatiastadding, we use an adaption of
the verb patterns as introduced by the Englighorpus Pattern Analysi§CPA,; cf.
Hanks 2008). Thus the verb pattern for “ein Zeugtmea” would be:

[[Human]] machen {ein Zeug | ein Zeugs}

The CPA ontology(Pustejovsky, Hanks, and Rumshisky 2004) provaesmantic
type structure for nouns; the verb patterns allovintegrate the semantic context of a
lexicon entry and thereby to specify the meaningddgctional restrictions.

Further semantic information is collected unsysticaly from “Der deutsche
Wortschatz nach Sachgruppen” (Dornseiff 2004), “Ddeine Wahrig” (Wabhrig
2007), Duden 11 (Scholze-Stubenrecht and Wermk&)200ALBU (Schumacheet
al. 2004), and FrameNet (Fillmow al. 2003), if appropriate. The properhfAKOB
code refers to the categories of the JAKOB coding systas in the following
example.

Example:JAKOB coddor “ein Zeug machen(to make a fussj DAR-KAM®

The OLIF propertysubjectFieldrepresents the knowledge domain to which the &xic
entry is assigned, according to the language usdiferent domainsg.g.agriculture,
audiovisual, aviation, botany and zoology, budgatd accountingAs the property
subjectFielddoes not cover the required spectrum of pragnukscription suited for
disambiguating polysemous expressions, we exteed QhlF structure with the
pragmatic/functional propertiggxt type register andtopic. The propertysubjField
marks the larger context (external, nonlinguistiitecia), whereas thdext type
(discourse type, communication type) representsriiad, linguistic criteria like
“narrative”, “description”, “argumentation” (Ostmar2005). The values faegister
relate to local patterns of style and social sitmgie.g.“formal”, “informal”, “ironic”,
“humorous” (Lee 2001). Finally, the values ftmpic are very important for local
meaning constitution. They denote the subject @ ¢hrrent discourse unit with

heterogeneous items like “cooking”, “job”, “sportsls collected by the analysis of the
transcripts?’

° This MWE is represented by a combination of twale DAR is the code for the category
Darstellen (to presentKAM represents the categoiampfen (to fight)

©puring the analytic process, the®pic values provide ample indications for meaning
disambiguation.
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3.2. Building lexicon entries from corpora: Constians with “Dampf” and
“explodieren”

As an example of the impact of corpus frequendiable 2 displays some frequencies
for constructions with the expressions “Dampf addad (to let off steam) and
“explodieren” (to explode). It aims to illustratkeet theory ofNorms & Exploitations
(Hanks 2004; Hanks and Pustejowsky 2005). Normerré&d “normal” usage of
constructionsj.e. the expression is frequent and possibly documeinteiictionaries.
By contrast, exploitations illustrate a new andatxe use of MWE components
created in the interaction; the conventional usthefcomponents is still recognizable,
but the hearer must infer the meaning. For exantpke,speaker could replace the
noun in the metaphoric expression “Dampf ablassey” another noun. The
lexicographer has to decide whether these expressiave to be lexicalized, whether
they are instances of an abstract constructiomeative exploitations.

Expression clientl client2 client3 norm/expl.
(fast) verjagen (vor Wut) 21 0 0 n

(to burst with anger)

explodierento explode) 38 13 0 n
Kragen platzen 0 2 1 n

(“that was the last straw”)

Dampf(steam) 9 6 4 n
Dampf ablassen 6 4 2 n

(to let off steam)

Dampf machen 2 *1 0 n
(to put under pressure)

seinen Dampf loswerden *1 0 0 e
(to get rid of so. steam)

Dampf aufladen 1 0 0 e
(to put under pressure)

Uberdruck ablassen 1 0 0 e
(to discharge pressure)

Frust ablassen 1 0 0 e
(to discharge frustration)

Table 2. Constructions with "Dampf" and "explodiete

1 Data from three corpora: 4.5 million tokens, Gemraad Swiss German.
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4. Problems and future work

A first issue is the representation of partly fixamhstructions in the canonical form of
the lexical entry, as in the example constructitivaben zu [+ verb, infinitive]” (to
have to [+ infinitive]) or “das Zeug zu [Anythindjaben” (to have what it takes),
which could be represented as suggested herelveithetriable part of the construction
in square brackets. For an automated dictionaryygnethe fieldcanonical form the
content of the square brackets must be skippedsildessemantic fillers of the
variable slot are defined by tlverb pattern This signifies a step in the direction of a
dictionary of constructions.

Another important question is whether we can deireenthe meaning of words and
expressions a priori in a dictionary. There areesgypositions arguing against such an
assumption. Interactional linguists advocate thestitution of meaning as emergent;
accordingly, speakers create it interactively ie finocess of discourse (Deppermann
and Spranz-Fogasy 2006; Gunthner 2007). Meaningerdep therefore on
communicative and situational conditions. For eximine single word “Zeug” (stuff)

is an expression for arbitrary things and concegtgh are not exactly defined, the
word sense differs in various contexts. An invesgtmn of the use of constructions
including the word “Zeug” over the period of a leteym psychotherag§ shows
evidence of the fact that the specific meaningheké constructions is emerging in the
course of time and becomes more and more fixed tiwer. Evidence suggests that
the therapist is apt to adopt the meaning of thestraction from the client (Luder
2009). Meaning can nevertheless not only emergalijoand ad hoc; there is a basic
or core semantics that can be lexicalized. Theckssnantics is vague and denotes the
core meaning. It is complemented during interacteord in the context of the
discourse situation by local semantics (Deppern2006: 167; Imo 2007: 13-14). To
a certain extent, this view is also supported lgyttreory ofnorms and exploitations
as mentioned before (Hanks 2004; Hanks and Pustkjo2005).

Hoey (2005) is postulating in his theoryla#xical Priming that words and collocation
patterns get their individual meaning by freques# in specific contexts: “Every word
is primed for use in discourse as a result of thaudative effectives of an individual's
encounters with the word” (Hoey 2005: 13). Language in interaction with others
results in shared meaning constitution. The hagdtihthe emergence phenomenon
and the question of how to integrate it in a lerizepresents an interesting problem
for further studies.

5. Conclusion

There are several tasks and questions to dealiwithe further development of the
JAKOB lexicon, and just as many in the developnaithe computerized analysis
application.

2 There are 446 constructions with “Zeug” in thisme.
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Verb Pattern{CPA) must be explored further and the formal etenust be adapted

for German. Verb patterns should help to disamhb&gugeanings of expressions in the
sentence context, in interaction with syntacticemaly information and semantic

properties.

The extended pragmatic categormshject field, text type, registeand topic were
implemented only recently; future practice will shevhich of them are useful and
whether the concept of four different pragmaticpamies is suitable.

We must find an appropriate representation fordaeonical formof constructions
with variable elementse.g. “haben zu [V.INF]” (to have to + INF). Should the
propertycanFormcontain variable elements in square brackets ouldhthe formal
description of the construction be placed in a sspgroperty “construction”?

An advanced challenge for an NLP application isghestion of how toepresent the
current topic/local contexbf discourse, how to store it temporally, and lowadapt it
to the changing context conditions of the runnifggaurse. This mechanism would be
a step forward to integratlynamic meaningonstitutioninto the analyzing process.
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Automatic lexical acquisition from corpora:
some limitations and tentative solutions
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Abstract

This paper deals with lexical acquisition. We takether look at some experiments we have recently
carried out on the automatic acquisition of lexicegources from French corpora. We describe the
architecture of our system for lexical acquisitidle formulate the hypothesis that some of the
limitations of the current system are mainly dueat@oor representation of the constraints used.
Finally, we show how a better representation ofstaints would yield better results.

Keywords: lexical acquisition from corpora, syntactic lexiceubcategorization frames.

1. Introduction

Natural Language Processing (NLP) aims at devegptanhniques to process natural
language texts using computers. In order to yieldueate results, NLP requires

voluminous resources containing various informatfeiy subcategorization frames —

thereafter SCF, semantic roles, restriction of tele, etc.). Unfortunately, such

resources are not available for most languagestlaay are very costly to develop

manually. This is the reason why a lot of receseagch has been devoted to the
automatic acquisition of resources from corpora.

Automatic lexical acquisition is an engineering ktagiming at providing
comprehensive — even if not fully accurate — resesifor NLP. As natural languages
are complex, lexical acquisition needs to take attoount a wide range of parameters
and constraintsc{. mainly the kind of information detailed in the pi®us paragraph
along with frequency information) However, surprgly, in the acquisition
community, relatively few investigations have beemducted on the structure of the
linguistic constraints themselves.

In this paper, we want to take another look at s@xgeriments we have recently
carried out on the automatic acquisition of lexiesdources from French corpora. The
task consists, from a surface form, in trying todfian abstract lexical-conceptual
structure that justifies the surface constructi@kifig into account the relevant set of

! CNRS and Université Paris 13, cedric.messiant@liia-paris13.fr
2 CNRS and Ecole Normale Supérieure, thierry.poitgeams. fr
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constraints for the given language). Here, in otdeget a tractable model, we limit

ourselves to the acquisition of subcategorizatimmes from corpora. The task is
challenging since surface form incorporates advembdifiers, interpolated clauses

and some flexibility in the order of appearancéhef arguments that, of course, should
not affect the analysis of the underlying lexicakceptual structure.

Most approaches, including ours, are based on sirfifiering techniques. If a

complement appears very rarely associated withvangpredicate, the acquisition
process will assume that this is an incidental codarence that should be left out.
However, as we will see, even if this techniquefficient for high frequency items, it

leaves a lot of phenomena aside.

2. Previous Work in Lexical acquisition from corpora

Large corpora and efficient parsers are now widelgilable for a growing number of
languages. So, even though lexical resources areala@ys available, it is now
possible to acquire large lexicons directly frone thbservation of word usage in
corpora, based on the output of surface parsersedter, using automatic acquisition
techniques makes it possible to get frequency imédion associated with lexical
entries, which is not possible simply using a maaparoach.

Several systems have been built using this apprdackeveral languages; see, among
others, Brent (1993), Manning (1993), Briscoe ardr@l (1997), Korhonen (2002),
Schulte im Walde (2002), Messiant (2008) and Medgstal (2008). The acquisition
process is made of three different steps:

1. all the occurrences of the different verbs are peoltogether, along with their
complements;

2. tentative constructions for each verb are idertjf@ong with their respective
productivity (we call these “tentative construcsbrsince they may contain
modifiers, and not only arguments; tentative cartdions need to be filtered to
give birth to actual subcategorization frames);

3. rare constructions are filtered out, taking as yomothesis the fact that too few
occurrences of a construction is probably the sigan error in the analysis (or
a sign that the construction includes an adjunct).

All the systems are based on these hypotheses, thwagh they differ as for their
parsing model or filtering strategy.

3. A Lexical Acquisition System for French

3.1. Pre-processing: Morpho-syntactic tagging imdagtic analysis

Our system first tags and lemmatizes corpus data tise TreeTagger and then parses
it using Syntex (Bourigaukt al 2005). Syntex is a shallow parser for Frenchsés a
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combination of heuristics and statistics to fingpgledency relations between tokens in
a sentence. It is a relatively accurate parsey,it obtained the best precision and F-
measure for written French text in the recent EAS¥luation campaigh.

Below is an example that illustrates the dependealgtions detected by Syntex (2)
for the input sentence in (1):

(1) La sécheresse s'abattit sur le Sahel en 1972-1973.
(The drought came down on Sahel in 1972-1973.

(2) DetFS|le|La|1|DET;2|
NomFS|sécheresse|sécheresse|2|SUJ;4|DET;1
Pro|se|s’|3|REF;4|
VCONJS|abattre|abattit|4|SUJ;2,REF;3,PREP;5,PREP;8
Prep|sur|sur|5|PREP;4INOMPREP;7
DetMS]|le|le|6|DET;7|
NomMS|sahel|Sahel|7INOMPREP;5|DET;6
Prep|en|en|8|PREP;4|NOMPREP;9
NomXXDate|1972-1973|1972-1973|9|]NOMPREP;8|
Typol.|.|10]]

Syntex does not make a distinction between argwnant adjuncts; rather, each
dependency of a verb is attached to the verb.

3.2. Pattern extractor

The pattern extractor collects the dependenciesxdoby the parser for each
occurrence of a target verb. Some cases receidaspeatment in this module. For
example, if the reflexive pronoun “se” is one of thependencies of a verb, the system
considers this verb like a new one. In (1), theguatwill correspond to “s’abattre” and
not to “abattre”. If a preposition is the head ofeoof the dependencies, the module
explores the syntactic analysis to find if it idldaved by a noun phrase-$N) or an
infinitive verb ¢SINF).

Example (3) shows the output of the pattern extrafctr the input in (1).

(3) VCONJS|s'abattre :
Prep+SN|sur|PREP Prep+SN|en|PREP

3.3. The Subcategorization Frame builder

The SCF builder extracts SCF candidates for eadh fvrem the output of the pattern
extractor and calculates the number of corpus oenues for each SCF and verb
combination. The syntactic constituents used fddmg the SCFs are the following:

®The scores and ranks of Syntex at this evaluat@mmpaign are available at http://w3.univ-
tise2.frlerss/textes/pagespersos/bourigault/symtiekteasy
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1. SNfor nominal phrases;
2. SINF for infinitive clauses;

3. SP[prep+SN] for prepositional phrases where the preposition is
followed by a noun phrase (prep is the prepositibead);

4, SP[prep+SINF]  for prepositional phrases where the preposition is
followed by an infinitive verb (prep is the preptomnal head);

5. SAfor adjectival phrases;

6. COMPIlfor subordinate clauses.
When a verb has no dependency, its SCF is considgasiB TRANS
Example (4) shows the output of the SCF builder(1yr

(4) S'ABATTRE+s’abattre ;;; SP[sur+SN] SP[en+SN]

3.4. The Subcategorization Frame Filter

Each step of the process is fully automatic, sodiput of the SCF builder is noisy
due to tagging, parsing or other processing errbrés also noisy because of the
difficulty of the argument-adjunct distinction. Tledter is difficult even for humans.

Many criteria are not usable because they eithpemtt on lexical information which

the parser cannot make use of (since our task acdmire this information) or on

semantic information which even the best parsermaayet learn reliably. Our

approach is based on the assumption that true ampsntend to occur more regularly
and more frequently after the verb than adjunctausTmany frequent SCFs in the
system output are correct.

We therefore filter low frequency entries from tBEF builder output. We currently
do this using Maximum Likehood Estimates (Korhon@orrell and McCarthy 2000).

This simple method involves calculating the relativequency of each SCF (for a
verb) and comparing it to an empirically determinlecgeshold. The relative frequency
of the SCH with the verlj is calculated as follows:

|scf, verh)|
rel _ freq(scf verb) =————
verh|

Iscf, verl| is the number of occurrences of the SQ#th the verbj and yerh| is the
total number of occurrences of the veib the corpus.

If, for example, the frequency of the SGP[sur+SN] SP[en+SN] is less than
the empirically defined threshold, the SCF is rigdcby the filter. The Maximum
Likehood Estimates filter is not perfect becauss ltased on rejecting low frequency
SCFs, which leads to sometimes reject frames thatiredeed correct. Our filter
incorporates specific heuristics for cases wheise dhsumption tends to generate too
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many errors. With prepositional SCFs involving gmepositional phrase (PP) or
more, the filter determines which one is the lesgdent PP. It then re-assigns the
associated frequency to the same SCF without this P

For example, SP[sur+SN] SP[en+SN] could be split into two SCFs:
SP[sur+SN] andSP[en+SN] . In our exampleSP[en+SN] is the less frequent
prepositional phrase and the final SCF for theesare (1) is (5).

(5)  SP[sur+SN]

Note thatSP[en+SN] is an adjunct here.

4. Some difficulties with this kind of approach

This approach is very efficient to deal with largerpora. However, some issues
remain. As the approach is based on automatic {@sisecially parsers) that are far
from perfect, the obtained resources always corgaiors and have to be manually
validated. Moreover, the system needs to get sefficexamples to be able to infer
relevant information. Therefore, there is generalliack of information for a lot of
low productivity items (the famousparse probler).

More fundamentally, some constructions are difficid acquire and characterise
automatically. On the one hand, idioms are notgeised as such by most acquisition
systems. On the other hand, some adjuncts appegueintly with certain verbe g
verbs likedormir ‘to sleep’ frequently appear with location compéarts). The system
then assumes that these complements are arguméraieas linguistic theory would
say without any doubt that these are adjuncts.ly,astirface cues are sometimes
insufficient to recognize ambiguous constructiarfs.(.manger une glace & vanille

‘to eat a vanilla ice-creanvs manger une glace & terrasse d'un caféo eat an ice-
cream outside the café’).

5. Some solutions

These issues do not mean that automatic methodfaaved, but that they have a
number of drawbacks that should be addressed. ddugisition process, based on an
analysis of co-occurrences of the verb with its mdmte complements (along with
filtering techniques), makes the approach highhcfional. It is a good approximation
of the problem. However, this model does not talte account external constraints.

5.1. Idioms and light verb constructions

The fact that some phrasal complements (with aifipéead noun) frequently co-
occur with a given verb is most of the time usedsipecially to identify idioms (Fabre
and Bourigault 2008), colligations (Firth 1968) alght verb constructions (Butt
2003). On the other hand, the fact that a givempgsitional phrase appears with a
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large number of verbs may indicate that the prejposintroduces an adjunct rather
than an argument.

So, instead of simply capturing the co-occurrerafes verb with its complements, we
have a number of important features which are aluksl

— indicator of the dispersion of the prepositionatgges (PPs) depending on the
prepositional head (if a PP with a given prepositppears with a wide range
of different verbs, it is more likely to be a madi;

- indicator of the probability for a given PP to appas an argument rather than
as an adjunct (some PPs are rarely argumermggime or location phrases);

— indicator of the co-occurrence of the nominal hehdn argument (NP or PP)
with a verb (if a verb appears frequently with faene nominal head, it is more
likely to form a semi-idiomatic expression);

— indicator of the complexity of the sentence to becpssed (if a sentence is
complex, its analysis is less reliable). We carwate a “confidence measure”
of the syntactic analysis of a sentence and thukeoSyntactic frame extracted
from this sentence;

- lastly, semantic typing of the arguments, to dgtish two similar SCFs if they
differ only from a semantic point of view.

To be able to do this, the pattern extractor hdsetonodified in order to keep most of
the information that was previously rejected asrat#vant. We then need to calculate
these indicators so that they can be taken intowattc

All these constraints can be evaluated separatelthat we obtain for each of them an
ideal evaluation of the parameter. There are twgsved doing this:

1) by automatically inferring the different weiglitem a set of annotated data
or
2) by estimating the results of various manuallfjresal weights.

We are currently using the second method since dateotation is very costly.
However, the first approach would certainly leadrtore accurate results. The weight
and the ranking of the different constraints mhsntbe examined. A linear model can
provide a first approximation but there are suflwditer ways to integrate the different
constraints. Some studies may provide some cuesédustill need to evaluate them in
our framework (Blache and Prost 2008).

This is the reason why we are interested in coimésranodels. We assume that
language can be represented using a set of carsfrahemselves modelled as
“dynamic forces”. The same idea has been developgdrious theoriese(g. Shieber
1992; Blache 2001). However, it seems that it ketbeen fully developed in the case
of acquisition processes.
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5.2. Manual Validation

The approach requires manual validation. Rathan teaving the validation process

apart for further tedious examination by a linguise propose to integrate it in the

acquisition process itself. Taking into considematthe number of examples and the
complexity of the sentences used for trainingsipossible to associate confidence
scores with the different constructions of a giwesb: the linguist is then able to

quickly focus on the most problematic cases. &l# possible to propose tentative
constructions to the linguist, when not enough ammnces are available for training.

Lastly, when too few examples are available, theguist can provide relevant
information to the machine. However, a well-des@yjaed dynamic validation process
makes it possible to decrease by one order of madmithe time spent on validating
the data (Figure 1 presents an overview of theegydtterface).

Choisir un schéma da sous-catégonisation : | SLISN_OBISN_P-0B):SP [pour+Sh] {8,116 3|~ | vorr les iferrmations | ) Afficher las analysas da syntax
CADFRE DE | Nomene FREQUENCE
VERBE :
SOUS-CATEGOREATION | D'OCCURENCES | RELATIVE
SUJSN_OBJ:SN_P-
remercier 2 = = 145 a8
OB S P[pours 5M] - |
Vne Chirac La remércie pour \a nebilisatian des agefits et das services da 1@ Etat

Cans le salon d* honneur de 1 séroport . M, Bédid o remercié le général Eyadéna pour = L' affection qu’ il lui a ténolgnée = lars de sen
séjour & Lond

t & duater la guerre ot 1' m masuré de partoger a=s précccupations
U Watican . qui a recu le 23 janvier la répanse du président irakien &
e de 1' guverture des hastilites

Eaddan Hussein , de =on cate , " @ rensreis le pape podr ses sppels
concernant la justice et la paix " . & déelaré jeudi 1= porte-parsle
1la lettre gue Jean paul ii lui aveit adressée le 15 janvier & la ue:

résidence da la Comnunautd surapdenne 3w pranier semestra 1981

I1 a renercié le grand-duché pour le rile darisif qu' il a joué pendant sa
on Glabarant la dacusent qui allait sarvir de hass aus accards de Maastric

Le ministre tchsdien a également * rensruié la Libye pour L assistsnce sccordee @ son pays ° et souhaité © le renforcenent des relations
bilatérsles * smrre les doux pays

Figure 1. An overview of the interface of the syste
http://www-lipn.univ-paris13.fr/~messiant/lexschibtml|

6. Conclusion

This paper introduced LexSchem — a large-scaleadaborization frame lexicon for
French verbs. The lexicon has been automaticallyieed from a large corpus and
currently contains 10,928 lexical entries for 5,2Bfench verbs. The lexicon is
provided with a graphical interface and is madelfrevailable to the community via
a web page. Future work will include improvementtbé filtering module €.g
experimenting with SCF-specific thresholds or srhowf using semantic back-off
estimates), automatic acquisition of subcategadmarames for other French word
classesd€.g nouns), and automatic classification of verbsigishe subcategorization
frames as features (Levin 1993).
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Processing collocations in a terminological databas
based on a cross-disciplinary study of scientificekts

Mojca Pecmali, Claudie Juilliard, Natalie Kuibler, Alexandra
Volanschi
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Abstract

This paper presents an ongoing research aimingitd & terminological and phraseological database
that would serve for the design of a dictionaryetypol for scientists and translators. This rede&c
carried out at Paris Diderot — Paris 7 University & group of researchers working on corpus
linguistics and LSP within the ESIDIS-ARTES projg@tude des Spécificités et Invariants des
Discours Scientifigues en vue de I'Aide a la Rédectde TExtes Scientifiqgues). The project is
oriented towards multi-disciplinary discourse asayof invariants and variations in scientific
language with the purpose of designing tools faistance in scientific writing and translation. The
paper discusses the various problems arising fl@rptocessing of collocations in a terminological
database. We first present the general methodadwogly principles for encoding collocations in a
terminological database. We then discuss the adgestof establishing multiple relations between
collocations and show how to encode semantic greéer and prosody, and to work towards a more
meaning-oriented classification of collocations.

Keywords: phraseology, collocations, terminology, databasepantic preference, semantic prosody,
corpus linguistics, assistance in scientific wgtitranslation, non-native speakers.

1. Introduction

The present communication illustrates the pring@ad methodology of processing
collocations in a terminological database, devedopégthin the ESIDIS-ARTES

project. The ESIDIS-ARTES project is carried outPatris Diderot University by a
group of researchers working on corpus linguistioed Language for Specific
Purposes (LSP). The project is oriented towardgi+didciplinary discourse analysis
of invariants and variations cross scientific damsawith the purpose of designing
tools for assistance in scientific writing and skion. The main objective of this
project is the design of a methodology for investiigg scientific cross-disciplinary
phraseology through a corpus-based study leaditfgetareation of reusable linguistic
resources. The project involves among others thdests working on their Masters

' mpecman@eila.univ-paris-diderot.fr
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Degree in Language Engineering and Specialisedskréon® who use a predesigned
database for encoding terminological and collocetionformation through a corpus-
based study in a variety of domairs. (Kibler 2003, forthcoming). Our ultimate
objective is to make this database accessible @rtinorder to facilitate the editing
process and to allow an easy access to encodedaion for language users.

The encoding of collocations in a terminologicatatiease can provide useful lexical
information on the conventionalities of languagew ®pecific purposes. Such
resources can be immensely useful to translatemsguiage learners or even to
advanced non-native speakers who need to writelegtor other text types within the
scope of their discipline. Our aim is thus to dasggterminological database which
provides not only the terminology of a specificestific field, but also the most

frequent collocational patterns in which this terology appears.

The project aims thus at developing two distinct, tlosely linked applications: (1) a
comparable French/English corpus containing kegrsific documents in different
domains (namely earth and planetary sciences, megdichemistry, biology, and
informatics), and (2) a database intended to rectie linguistic resources, with the
possibility of developing a dictionary based taml the assistance in scientific writing.
Both applications serve as bases for enhancindmaledge on languages functions
and features within scientific discourse.

Pursuing this objective, we discuss in this arttble various problems arising from the
processing of collocations in a terminological tate. Several extensive in-depth
studies on the lexicographical treatment of collioces may be quoted: Benset al.
(1997); Fontenelle (1994; 1997); Hausmann (1979); Heid 2}98leid and Freilbott
(1991); L'Homme (1997; 2007); L'Homme and MeynartP$8); Maniez (2001);
Meynard (1997); Pavel (1993); Pecman (2004; 20@®82, Siepmann (2006), and
Volanschi (2008). Nevertheless the problems thaseafrom the encoding of
collocations and the design of collocational dictides are not yet solved and the
processing of collocations remains a challengisgeas

Bearing in mind our objective of conceiving a prdgee for systematically processing
collocations in a database, we will discuss a nunalbéexicographical problems that
arise from such a project. We discuss the prinsifig@ encoding collocations in a
terminological database and the advantages of lesstimiy multiple relations between
collocations. We also discuss how to encode semprgference and prosody, and the
possibilities for more meaning-oriented classifmatof collocations.

% Masters studies at the department of Etudes nterelles de Langues Appliquées (EILA),
Paris Diderot — Paris 7 University.
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2. General framework

2.1. The role of phraseology in scientific commuatiicn

There is an increasing number of scientists whothse& second language in their
scientific communications, as nowadays scientifierdture is almost exclusively
written in English. The terminology of a specifielfi of knowledge is generally well
known by domain specialists in both their nativegiaage and second language. When
students reach the Master’'s level, they start aicguithe specialised terminology
rather quickly. It is highly likely that the necégsto read the literature directly in a
second language accelerates the cross-languagdetrari specific concepts. On the
other hand, the combinatory properties of terms isecond language are often less
obvious. All lexical items, including terms, havgesific collocational profiles which
cannot be literally transferred form the sourceglage to the target language.
Nevertheless, this codified phraseology plays @emsal role in scientific discourse.
We think that designing a terminological databadeictv provides not only the
terminology of a specific scientific field, but aldhe most frequent collocational
patterns in which this terminology appears, coukl &n efficient response to
communicative needs of non-native speakers.

In order to ensure this efficiency, the ESIDIS-ARS Hatabase is entirely corpus-
based.

2.2. Building corpus-based language resources

The database should provide us with an authorgadiescription of the terminology
and phraseology of scientific language. The dateedtin the database should thus be
thoroughly corpus-based. With the ARTES projectaiwa to build a corpus with an
online concordancer that would respond to the ptogxpectations of objectivity,
accuracy, and reliability. We plan to annotate ¢hepus texts according to TElI XML
format which would allow for more complex searcirethe corpus.

At this stage of the project, we use the Web Aedidtanguage Learning (WALL)
concordancer which is an experimental tool allowirsgto interrogate data using Perl
regular expressions (Kubler and Foucou 1999). Aiglhowe have set rigorous criteria
for text selection, we are nevertheless confrortiedwell known difficulties in
specialised corpus design: the relative absencsciehtific literature in the French
language and the overwhelming amount of literaturiégten by non-native speakers.
Each text is thus examined thoroughly before bémntuded into the corpus and all
necessary measures are taken in order to ensora@acable English-French corpus.

For the purposes of this study, we have interrabaterough WALL several
subcorpora representing a number of disciplinesath and planetary sciences,
namely volcanology, seismology, plate tectonicscigllogy and orogeny. These

' http://wall.eila.univ-paris-diderot.fr
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corpora contain approximately 32 million words ¢b8lion in English and 14 million
in French). Nevertheless, with this experimentall,t@n even distribution of texts
across disciplines could not be guaranteed.

A set of principles have been followed in designihg database and the overall
methodology for collecting collocational resources.

3. Principles for encoding collocations

3.1. Simultaneous compilation of phraseological #mohinological resources

By compiling simultaneously both resources, terrdgizal and phraseological, we
can ensure the completeness of data.

In view of the goals of the ESIDIS-ARTES projedtwiould be limiting to separate
these two resources for two reasons. First, the affespecific phraseology is
generally linked to specific terms. The organisatid phraseological data within the
database is thus more systematic if the phrased®gtored in relation to terms.
Second, the language users we target with our et need information on both
types of linguistic units.

We have developed an experimental database usngdtess database management
system. In this experimental database, each cdidwcés associated to a term that
plays the role of headword in the database.

For instance, the following collocations in the domof earth and planetary sciences,
and more precisely in the domain of glaciology, aitgrocessed under the headword
ice sheets a part of its terminological record:

Term:ice sheet

Collocations:beneath the ice sheet, migration of the ice shetgtat of the ice sheet, to
be overridden by the ice sheet, ice sheet flowsshieet melts, ice sheet slides, ice sheet
spreads

The same collocations can be linked to other témtbhe database. For example, the
collocationice sheet meltsould appear in the terminological record of thegbvto
melt together with its other potential collocations:

Term:to melt
Collocationsice sheet melts, rock melts, crust melts, plumémel

The ascription of a same collocation to two différerms is handled manually.

3.2. Design of a relational database scheme

Not only is each collocation associated with a ténat plays the role of headword in
the database, but each collocation is also prodessa distinct secondary entry. This
implies, from the point of view of database arattiee, that terms and collocations
are separated in two distinct tables (as shownigare 1). The connection between



terms and collocations is provided by the seconllayfield (id_term) which is added
to the table of collocations. Each collocationdsarded in a separate entry and can be
processed independently of a headword term to wihishinked. In that way, we can
link collocations together and regroup them acceaydo their various semantic values:
we can, for example, indicate which collocations synonyms or which collocations
are equivalent when working form a bilingual petpe (see part 4). The recording
of multiple cross-relations between collocationsuldo be impossible if all the
collocations associated to the same headword vgteel in the same record (as shown

in Figure 2).
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3.3. Normalization of resources

By the term ‘normalization of resources’ we imphetnecessity for systemizing the
encoding procedure for all collocations. Colloca#ib resources recorded in the
database have to be lemmatised and encoded ugingpaipte abbreviations.

The following abbreviations have been used sostér:sb, sb’s, to do sth, doing sith
English; gch, gn, faire gchin French. They enable us to extract collocatiforen
discourse and to turn them into abstractions tlat loe easily inserted into a new
context.
1. “We largely discount the potential, and speadatinfluence ofsupersonic
transmission velocities, because even though thid BBvaves might have originated

as shock waves (i.e., [23] and [30]), reasonabledts would decay to sonic speeds
within a few kilometers of the sourte.

Example 1 illustrates the importance of normalisiegources. The first line: “We
largely discount the potential, and speculateduanfce of...”, offers interesting word
combinations:to discount the potential influence of sth (on stiw) discount the

speculated influence of sth (on sth), to largescdunt sthOnce they are lemmatised
and correctly encoded, these collocations can Mieiesftly integrated into new

contexts by language users.

Tahble_collocations Table_grammatical constructions
id | collocations d_term | id_gram 1l | grammatical constiction
| | beneath the ice sheet 1 [ 1 | vh +term
2 | migration of the ice sheet 1 3 7 | term + v
3 | retreat of the ice sheat 1 3 3 | & +prep +term
4 | to be overrididen by the ice sheet 1 7 4 | &+ term
5 | ice sheat flows 1 2 5 | adi +term
6 | ica shaet malis 1 2 6 | prap + term
7 | ice sheet shides 1 2 7 |tobevb pp) by + term
% | ice sheet spreads 1 2
9 | ire chest melis 1 2 Tahle_link type
10| ice sheet melts 2 2 | link type
11 | reck meits 2 2 1 | equvalence
12 | crust melts 2 2 2 | dertvation
153 | plume meits 2 2 3 | synonyomy
14 | retrait de I calotte gleciaire 3 3 4 | antonymy
15 | extersion de la calotte glacizire 3 3 i i
16 | digrckie de by calotie glaciaire 3 i Table__ cn]lncatwns_l_].nk
17 | fonke de la de Ia calotie glaciaire 3 | Id|id _colloc_1|1d_colloc_2 | link type | note
1% | amincissement de Iz calboite glaciaire R 3 14 1
19 | creuser kz calotte gliciaire 3 |2 f 41 L
20 | calotte glaciaire 5 Btend 3 |3 8 20 1
21 | calotte glaciaire fond 3 |4 16 40 4
5 17 21 2

Figure 3. View of the tables designed for storiniacations
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4. Establishing the relations between collocations

The ARTES project aims at encoding multiple relasidoetween collocations in order
to ensure multiple usages of the data stored ird#tabase. Figure 3 shows the tables
which were designed for storing collocations and recording the information on
their grammatical structure and their various sdinaalations.

4.1. Intra-linguistic relations

Within a particular language, we intend to encod@rimation on the grammatical
structure of collocations, on their derivationapaeities, on synonymy and antonymy,
as illustrated in Figure 4.

Apart from grammatical structure, the linguisticfonmation that we provide on
collocations derive essentially from our capaciyprocess collocations as separate
entries and to link them together according torthafious semantic values (see 3.2.).

GRAMMATICAL COMPOSITION

ex. term + vb. ice sheet flows, ice sheet melts, ice sheet
slides, ice sheet spreads

ex. n + prep. + termmigration of the ice sheet, retreat of
the ice sheet

DERIVATIONAL CAPACITIES
ex.ice sheet melts> melting of the ice sheet
ex. calotte glaciaire fond <> fonte de la calotte glagie

SYNONYMY
ex.beneath the ice sheet <> under the ice sheet

ANTONYMY
ex. beneath the ice sheet <> above the ice sheetcen i
sheet surface

Figure 4. Linguistic information in relation witholocations provided in the database

4.2. Cross-linguistic relations

The cross-linguistic relations that are recordedour database are translational
equivalences (Figure 5). Like terms, collocatioms grocessed as language units
which assure the transfer of meaning from sounecguage to target language.
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beneath the ice sheet retrait de la calotte glaciaire
migration of the ice s;eet/ extension de la calotte glaciaire
retreat of the ice she étendue de la calotte glaciaire

to be overridden by the ice sheet fonte de la de la calotte glaciaire

ice sheet flows amincissement de la calotte glaciaire

ice sheet melt creuser la calotte glaciaire
ice sheet inde:>< calotte glaciaire s’étend
ice sheet spreads calotte glaciaire fond

Figure 5. Establishing cross-linguistic equivaleadeetween collocations

In order to avoid too many cross-references whealirtg with synonymous
collocations, we have recently adopted a more stipated scheme which consists in
first assigning collocations which bear the sameamrgy to a set, and then linking
equivalent sets across languages. Regrouping sealfntrelated collocations in
synsetsis inspired by the WordNet approach to synonymmsapproach which has
been, for instance, successfully integrated in Ehetionnaire d’Apprentissage du
Francais Langue Etrangére ou Seconde (DAFLES) &®¢lal 2002).

5. How to encode semantic preference and prosody?

Semantic preference is often defined as a collocatietween a word and a set of
semantically related words. It is thus challengiiogattempt to encode semantic
preference in our database. Similarly, semantisqug can be an interesting property
of collocations to look at, as it allows us to bfith a relation between a lexical item
and a set of words which bear negative or positimenotation ¢f. Kiibler et al. in
print).

The advantages of encoding semantic preferencespesgbdies lie in encoding
simultaneously a series of lexical items which comabwith the same node.
Nevertheless, the difficulty of such an approachrguistic data is that all data has to
be categorised beforehand according to semantations of hyperonymy and
hyponymy or, in the case of semantic prosody, abiogr to their potential

connotations, which is a very difficult analysisdonduct systematically on all data.
Consequently, we find it preferable to develop adeiowhich can be applied
selectively whenever it is necessary to encode seenareference and prosody.

Examples 2 to 6 establish the semantic preferehtgeoverbto accommodatevhich
has a tendency to combine with nouns designatinmes@eneral geological
phenomenon, such asovement, motion, extension, shortening, deformatietc.

2. “Volcanoes can cause earthquakes by making &odfierock accommodate the
movementof magma.”

3. “Earthquake-derived strain rates are low alohg tNootka Transform, which
accommodategelativemotion between the Juan de Fuca and North American plates
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4. “The zone of maximum convergence rates is wettinof the surface trace of the
HFF system, whictaccommodatesmuch of the geologishortening of the last few
million years. "

5. “Analysis of olivine LPO in naturally deformeapdotites shows that upper mantle
deformation is generallyaccommodatedby slip on both (010)[100] and (001)[100]
systems, with dominance of the former. ”

6. “At later stages of convergence, as shown in Elg the centre of the orogen is
characterised by maximum exhumation due to eroafmhthe activity of normal faults,
which accommodatelateralextension”

Examples 7 to 10 corroborate Stubbs’s (1996: 118Jlyson the involvement of
strongly negative semantic prosodies in causatiod0,000 examples of the lemma
cause Stubbs reports that its most characteristic calles areaccident, concern,
damage, deathndtrouble In earth and planetary sciences, the terbauseseems to
have the same profile as its usual collocates eaghquake, landslide, debris flow,
collapse, flood, damagetc.

7. “Volcanoes carcause earthquakesby making bodies of rock accommodate the
movement of magma.”

8. “However, such a large-release scenaaoseswidespread, unconfineflooding
(even if the initiation point is moved downslopealahe fluid-loss rate is increased up to
1.5 mm/s) that is not consistent with the obsempattiern of flow based on where bright
sediment deposition actually occurred.”

9. “In larger craters, however, gravitpusesthe initially steep crater walls wllapse
downward and inward, forming a complex structurthwai central peak or peak ring and
a shallower depth compared to diameter (1:10 t6)1'2

10. “What arelandslides and debris flows, and whatausesthem? Some landslides

move slowly and cause damage gradually, whereasothove so rapidly that they can

destroy property and take lives suddenly and unztepéy.”
As Sinclair (1996: 75) already demonstrated in emtion with semantic prosody,
there is a clear link between semantic prosodiéspaeferences on the one hand and
their role in determining units of meaning on thikes. We therefore find it important
to design within the ARTES project a model thabwt for efficient encoding of
semantic preference and prosody in our databasexample of a very simple model
for encoding such a type of linguistic informatisnthe use of a specific typographic
sign, such as a specific type of brackets (Figyre 6

ex. to accommodategeological phenomenore.g. movement, motion,
extension, shortening, deformatior

ex. to cause<negative phenomenon: egarthquake, landslide, debris
flow, collapse, flood, damages..

Figure 6. Model for encoding semantic preferenasd prosodies
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A more sophisticated solution, which we have adbptecently, consists in
considering semantic preference and semantic pyoasda possible type of intra-
linguistic semantic relation between collocatiofitie collocations are thus simply
assigned a posteriori to one or several sets whidup collocations revealing
semantic preference (prefset) or semantic prospaséet).

6. Meaning-oriented classification of collocations

As partially illustrated with the processing of satic prosodies and preferences, the
objective of the ARTES project is to go beyond fivenal description of collocations
and to propose a more meaning-oriented classificaif collocations. Such approach
is particularly interesting when processing coltamas belonging to general scientific
discourse (Pecman 2007). In scientific articles,dbllocations which are not domain-
specific are very frequent. They support the dissaluargumentation which is
typically coded in scientific communication (cf.&ger and Paquot, this volume).

Examples 11, 12 and 13, also extracted from WAILHgws instances of collocations
belonging to general scientific discourse.
11. “Inundated areagredicted by the modelare generally in good agreement with

observations. However, the distal lobe morpholpggdicted by the modelis not in
good agreement withthe observed lobe morphology.”

12. “Field studies ofmodern ice sheets and glaciers on Earth have sfiewn that
basal shear stress values lie between 0.5 and ars [bhlye, 1952a, 1952bja
surprisingly narrow range considering the spatial variability of observedsdla
conditions, including gradients in temperature, tmater content, basal debris, till
rheology, and other variables.”

13. “This application was chosen because it enalbdgd® make relatively accurate
predictions aboutthe ice margins and the bed topography underrikatite due to the
radial symmetry of impact craters.”
Discourse-semantics functions shared by variouengic disciplines can be
identified through a detailed semantic analysisalfocational resources (Figure 7).

Domain-free collocations can provide useful infotima on the lexico-grammatical
profile of scientific language. From the point dew of our database architecture,
however, there is a necessity for differential paming of terminological collocations
belonging to a specific scientific field as oppostml collocations which are
characteristic of a more general scientific disseuiThe former are necessarily linked
to terms, while the latter are associated to oneanre predefined discourse-semantic
functions, as illustrated in Figure 8.
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COMPARISON
ex.in good agreement with
ex.in poor agreement with

HYPOTHESIS

ex. predicted by

ex.to make predictions about sth
ex. accurate predictions

METHODS
ex.field studies

EVALUATION

ex. surprisingly narrow range
ex.accurate predictions
ex.relatively accurate

Figure 7. Model for encoding domain-free collocato
according to discourse-semantic functions

B ff_collocations_rhetoriques. g@g‘
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Note : ‘ Langue:  [EN £

Fonction thétorique | Contestas | Aligner les collocations
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evpression de |a comparaison

revoi aus tables, mraphiques, elc
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i

Enr: (1) < | IR EER

Figure 8. Form for encoding domain-free collocagon
according to various discourse-semantic functions

7. Conclusion

The database scheme developed within the ESIDISESRProject for encoding
collocations in a terminological database pointhimportance of encoding multiple
information on collocations in order to ensure mplét usages of created resources.
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We have shown the possibilities within our datatfaseroviding the information on
their syntactic structure (ex. vb. + ternto image microdamage, to detect
microdamaggnom + preposition + ternaccumulation of microdamage, detection of
microdamage.etc.), on their derivational capacities.d.to formulate a hypothesis,
formulation of a hypothegison equivalent paire(g.hypothése de travai> working
hypothesiy on synonymous pairsey. to advance a hypothesis, to formulate a
hypothesis, to put forward a hypothdsisr on antonymic pairse(g. to consolidate a
hypothesisss. to invalidate a hypothesis, to refute a hypothesifie ESIDIS-ARTES
project explores the possibilities for going furtle data description. The objective of
the project is to go beyond formal description oliacations and to propose a more
meaning-oriented classification of collocations,ilasstrated with the processing of
semantic prosodies and preferences, on the one haddf collocations belonging to
general scientific discourse on the other. The ipditg of providing information on
the meaning of collocations is expected to fadditthe presentation and hence the
comprehension of the collocational structure ofléxécon.
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Creating a corpus-driven frequency dictionary
of verb phrase constructions for Hungarian

Balint Sasy Julia Pajzs
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Abstract

We present a method for creating a special monadihdictionary. It is a corpus-driven frequency
dictionary whose entries averb phrase constructior®PCs), not words. It does not contain explicit
definitions but corpus examples. A significant pafrthe process igutomatic we use not only natural
language processing tools to analyse a text batsgscific algorithms which take over some of the
typical tasks of the lexicographer, that is, weatgehe raw entries fully automatically. As a resthle
manual lexicographic work is reduced, and the alry can be created with a low budget. We are
creating a Hungarian dictionary but the core metkangly islanguage independerithe methodology
can be applied for other languages as well. Thigl kif dictionary can be useful both in language
teaching and natural language processing.

Keywords: semi-automatic dictionary writing, automatic entrgation, verb phrase constructions.

1. Introduction

At the beginning of the 2century one of the burning issues of lexicograjshy find
ways of automating the process of dictionary comatiThis process is notoriously
costly and labour intensive but by using today'ghhiperformance computers,
significant progress has been made in many ardaguistic data can be collected
from large corpora and can be analysed by usingcardancers and different
collocation analysis tools. The technical aspeétemiry writing are automated by
dictionary writing systems (DWSs) which formallydastructurally verify the content
of the dictionary during the dictionary creatinggess. But the tasks that require real
intelligence — such as identifying senses or wgitip definitions — still remain human
tasks.

The use of corpora as the main source of lingudéita has become commonplace
since the Cobuild dictionary (COBUILD 1987). Onepiontant observation in corpus-
driven lexicography is that the word is not thetlstarting point to grasp the meaning,
because the meaning is usually realized by a catibmof certain words. Multiword
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units such as collocations and idioms have a druola in language understanding
and language generation. They must therefore beesepted in the dictionaries in
much more detail.

In this study, we present a dictionary creatinghudoblogy and its application for a
special dictionary. Our methodology is in accordamgth the two major trends
described above. It uses natural language techydtms extensively, not only for
traditional language analysis but also for gutomationof certain lexicographic sub-
tasks. It handles single-word anmlltiword linguistic units within a single algorithmic
framework, and puts multiword units as full-fledgzkemes in the focus of our
approach.

The outline of our methodology is the followingrdg¥j we extract the raw dictionary
directly from a corpus using a specific lexical aisition method. Then we correct and
finalize it by manual lexicographic work. The guestis: how far can we get by using
automatic tools? How much can we reduce manuatdgxaphic work? Our work can
be considered as a small step towards automatetégaphy.

2. Our approach

We follow the Sinclairian approach of corpus-driv€fiognini-Bonelli 2001: 84)
lexicography. We take a corpus and “jettison rugslg’ (Hanks 2008: 219) all verbs
and constructions which have zero or low frequenoyur corpus. In other words, we
take the data from the corpus as is, and we dallmv the lexicographer to add any
“missing” constructions. Since we know that “auttigity alone is not enough:
evidence of conventionality is also needed” (Hagk€8: 228), we take the most
frequent verb phrase constructions (VPCs) into aetand record and display their
frequency in the dictionary. We focus on frequesitgrns and do not seek to cover all
possible meanings and all possible uses (Hanks)2001

The target is all Hungarian VPCs. These constrosticonsist of a verb plus zero or
more noun phrase (NP) or postpositional phrase §epgndents of the verb. Thereby,
the VPC category includes all kinds of verb-cerdeexpressions such as verb
subcategorization frames, light verb constructiomsiltiword verbs or completely
rigid figures of speech. Considering this full sipem of expressions we can get an
overall picture of the lexicon of the whole langaaghe dependents, which we call
slots, are specified by their surface grammatical i@iahip to the verb. In English
there would be a subject slot, an object slot aiifikrént prepositional slots; in
Hungarian we have slots specified by different qaseks and postpositions. A slot is
fixed, if the lemma filling the head of the slotrpke is fixed; a slot is free if its head-
lemma can be chosen from a broad word class. VR@sdnfixed slots arenultiword
verbs Free slots usually correspond to valencies.

For example, in the VP@ get rid of somethinghere is a fixed object slot (filled by
rid) and there is a freef-slot, thus this VPC is a valence-bearing multiweedb, just
like to take something into accourfsuch complex VPCs are in the focus of our
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approach. Since they have both fixed and free,dloéy are borderline cases between
multiword expressions and verb subcategorizaticomés. Contrary to common
intuition, they are very frequent and thereforerzdrbe treated marginally. Taking the
fixed slot(s) as a part of the (multiword) verkelfswe can treat simple and multiword
verbs in the same way: they are both “verbs” amt ltave valencies. This approach
has the significant advantage that different pridger.g. argument structure or
frequency) of simple and multiword verbs becomedatly comparable. Entries in our
dictionary are VPCs. The microstructure directlyegrates phraseology since the
basic units are phrases. In order to form morettom@l dictionary entries we arrange
the VPCs around a verb in a subsequent step.

On the one hand, the Corpus-driven Frequency Diatyp of Verb Phrase
Constructions (FDVC) can be called a “meaningldsfahary” (Janssen 2008: 409)
in the sense that it does not contain explicit mdgfins but merely enumerates the
frequent VPCs together with corpus frequencies. élmn, these dictionaries are
efficient as most dictionary users only look upibasformation. The dictionary also
contains suitable corpus sentences exemplifyinglifierent meanings. Meanings are
fairly concrete, as VPCs — being collocations —allguhave only one meaning
(Yarowsky 1993). In fact, most VPCs are real cardions, “form and meaning
pairings” (Goldberg 2006: 3), as they cannot bekénodown into smaller units
without the loss of meaning. Each VPC represergattern of use and can be paired
with one sense of its main — simple or multiworderb. In other words, taking the
collocation as the basic lexical unit we get ricacfignificant part of polysemy.

3. The dictionary creation process

The automatic phase of the dictionary creation esec starts from the
morphosyntactically tagged and disambiguated HuagaNational Corpus (Varadi
2002). We need units which contain a verb andefgeddent phrases, so the first step
is clause boundary detection using a set of rudasgdb on conjunction and punctuation
patterns. In the shallow syntactic parsing stepideatify the verb and its NP or PP
dependents using a cascaded regular grammar. \Wasesp NP and PP slots by their
case mark or postposition and their heads. Theusorgpresentation that we have at
this point can bee seen in Table 1.

Sentence A lany vallat vont.
English translation | The girl shrugged her shoulder.

Representation verb=von ‘shrug’ subj=lany ‘girl' obj=vall ‘shoder’

Table 1. Representation of an example sentence
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The most important step is the lexical acquisitadgorithm which collects typical
VPCs from a corpus represented as described aloveessential property of the
algorithm is that it collects all kinds of typicMPCs, i.e. verb subcategorization
frames, multiword verbs and those kinds of expogssiwhich are multiwords and
have valency at the same time. It is based on atialfrequency of corpus patterns,
with appropriate treatment of fixed and free skdts details and evaluatiorf. Sass
2009b). The main idea is that we initially storé sibts and all content words and
allow the algorithm to get rid of 1) complete slatgen they are not an integral part of
a VPC; 2) infrequent content words where they as¢ gccupying a valency slot. The
algorithm works as follows:

1. The corpus is represented as illustrated in Tablewe take all clause
representations (verb frames) from the corpus hagewith their frequency
counts. We perfornalternating omissioni.e. we add some variants with free
slots to the verb frames in this initial list. Framar example sentence — “A lany
vallat vont.” — we obtain the following four vertafmes:

-verb= von subj= lany obj= vall length: 4 (original)

-verb= von subj obj= vall length: 3 (subject omitted)
-verb=  von subj= lany obj length: 3 (object omitted)
-verb= von subj obj length: 2 (both omitted)

This step makes it possible to have VPCs with $tets in the final outcome.

2. We sort the obtained verb frame list accordingetmth— which is the number
of slots plus the number of fixed content wordsluts.

3. Starting with the longest one we go through thé¥eame list. We discard verb
frames with a frequency lower than 5, and add tfrefjuency to ane-unit-
shorter frame on the list whictiits it. According to our definition of length,
frame S is one-unit-shorter than frame L if S hdiea slot where L has a fixed
slot, or S has one less free slot. S fits L mehatthe slot-set of S is the subset
of the slot-set of L, and where L has a fixed Sotloes not have a different
content word.

4. VPCs are the final remaining verb frames, rankedumulative frequency.

In our example, the word “vall” frequently occurs the object slot and the words
appearing in the subject slot are more variable désired constructionverb= von
‘shrug’ subj obj=  vall ‘shoulder’ — fits several sentences with aierof different
subjects, so it can inherit and sum up their fregies (see step 3 above).
Consequently, it will be around the top of the Fioatcome list with high frequency.

It should be emphasized that in contrast with tlelier processing steps, this
algorithm substitutes a certain time-consuming tagli- of the lexicographer which is
usually carried out manually by looking up concarckss. The algorithm does not
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simply query the corpus but organizes and summaiifermation extracted from the
corpus.

After we have extracted all typical VPCs we arratiggm around verbs, and collect
example candidates from the corpus automaticaltyebch VPC by taking the ten
most frequent clauses which the VPC fits.

4. Manual lexicographic work

As a result of the automatic phase described irpthgious section, raw entridsg.
extracted VPCs arranged around verbs with freqaesramd examples, are presented to
the lexicographer in an XML format. Our aim wastver VPCs of about 3000 verbs.
Setting the frequency threshold on the VPC lisR5®, we obtained 8519 VPCs of
2969 verbs at the end of the automatic phase. ddnistitutes the raw dictionary. The
type distribution of these VPCs is shown in Tahle 2

type Example count %
1 free slot hisz —bAn believe in 3181 37%
2 free slot ad —nAk -t give OBDBY 1563 18%
bare verb torténik happen 1469 17%
1 fixed slot von vall-t shrug shoulder 1080 13%
1 fixed + 1 free vesz -t figyelem-bA take OBJ into account 1043 12%
other 183 2%
total 8519 100%

Table 2. The type distribution of VPCs in the raetidnary

There are obviously cases when erroneous or nateexiVPCs are present because
of some errors in the automatic processing. Fifstllp the lexicographer needs to

correct these kinds of error. He or she can simplgte the erroneous VPC (or move
it to the correct verb, if only the verb-stem waistaken). A proper evaluation of the

automatic phase determines the ratio of how manggested VPCs were accepted by
the lexicographer. Evaluating the first part of aark we found that 2478 out of 2712

(91.4%) were accepted, which is a fairly good redMe can say that the automatic
raw entry creation is of good quality as the legi@aphers only rarely came across
erroneous VPCs.

The second task is to select a suitable exampléesemn for every VPC which
illustrates its meaning well. When doing this, thggestions made in Kilgarriét al.
(2008) are taken into account — choosing full-sergeexamples, or at least clauses
with full predicate structure, avoiding personahes, etc. Sometimes none of the
example sentences collected automatically are cooreappropriate for illustration. In
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such cases, other sentences are retrieved frorilihgarian National Corpus by a
special corpus query system (Sass 2008).

Finally, the lexicographer decides whether a VP@nsdiom or not. If a VPC with a
fixed slot has its own separate meaning, thenanisdiom; but when the word in the
fixed slot is just a frequent word occupying a wale position, then it is not an idiom.
Idiomatic and non-idiomatic VPCs will be shown ind#ferent way in the final
dictionary.

An important aspect of our approach is that rawiesfre created fully automatically.
This is decidedly different from today’s standardqess of dictionary creation, where
the lexicographer (1) uses a corpus query anditwoation analysis tool, then (2) lays
out the entry in a DWS, (3) copy-pastes the datalee for the entry, and (4) edits the
entry in the DWS. Taking the corpus-driven prineipteriously we leave some
lexicographical decisions to our lexical acquisitidool. The tool collects all
information needed for the entry from the corpummatically, so in the above model
it performs the first three steps, the only thinigichh remains for the lexicographer to
do is to edit the entry in an XML editor and produts final form.

Although our raw entries are of good quality, treg far from perfect. This can be
regarded as a drawback of our approach, but wehalge the advantage of being able
to speed up the dictionary creation process sicanifly. Using our methodology, the
task of the lexicographer is considerably easiérthis methodology makes it possible
to create smaller budget dictionaries. The programgnmand support costs — the
automatic phase — are estimated to 1 man-year tl@dexicographic work — the
manual phase — is also about 1 man-year for aodaty containing about 3000 verbs
and 8000 VPCs altogether. The quality control aftidnaries is indispensable and
relatively time-consuming: within the lexicographiork the first pass is about 6 man-
months and the control pass is also about 6 martfreon

5. Final form of the dictionary

Beside the traditional (alphabetically verb-ord@reguesentation we plan to have
several indexes. All of them can be generated aatioaily:

1. aggregated list of all VPCs sorted by frequency;
. an index of dependent combinations;
. an index of the words in fixed slots;

. an index of number of fixed/free slots;

a b~ W N

. a frequency list of verb stems.

Here is an example entry for the vealver (to beaj in XML form. It is in its post-
automatic stage, amended by manually choosing ampus example from the
automatically collected example set for each VPC.
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<entry>
<verb lemma="elver" freq="744"/>
<pattern freq="284">
<frame><p c="-t"/></frame>
<type str="1:01" len="1" fixed="0" free="1"/>
<cits>
<cit>hogy minap elvertelek azért,</cit>
</cits>
</pattern>
<pattern freq="95">
<frame><p c="-n"/><p c="-t" |="por"/></frame>
<type str="3:11" len="3" fixed="1" free="1"/>

<cits>
<cit type="sentence">egy par tulbuzgo helyi tanac selnokon
verjék el a port.</cit>
</cits>
</pattern>
<pattern freq="36">
<frame><p c="" |="jég"/><p c="-1"/></frame>
<type str="3:11" len="3" fixed="1" free="1"/>
<cits>
<cit type="sentence">Méar ahol a jég nem verte e la
termést!</cit>
</cits>
</pattern>
</entry>

The corresponding dictionary entry which showsttiree most important verb phrase
constructions of this verb is the following (frequg values are given between angle
brackets):

elver[744]
elver-t [284] hogy minap elvertelek azért, ...
elver-n por-t [95] IDIom egy par tulbuzgd helyi tanacselndkon verjék ebd.p
elverjég -t [36] Ibiom Mar ahol a jég nem verte el a termést!
The English version of the entry is only for illcegion purposes:
beat[744]
beatOBJECT [284] that | beat you yesterday, because ..
beatON dust-OBJECT [95]ipiom to blame some overzealous local mayors.
beatice OBJECT [36]ibioM Just where the crop has not been destroyed byatlie

VPCs (on the left) are translated word-for-word leleixample sentences (on the right)
have free/idiomatic translations, so comparing the it can be seen that when
something is beingestroyed by haiHungarians sathe ice beatsomething; ando
blame somebodis expressed in Hungarian by something likebeat the dust on
somebody
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6. Language independence

It should be noted that our corpus representatems to be language independent. In
fact, it only depends on whether clauses in thergianguage consist of a verb plus its
dependents and whether the relationships betweewnetto and the dependents can be
grasped somehow e.g. by case marks and postpositions in Hungarian yowbrd
order and prepositions in English). As can be seérable 1, our representation only
reflects these relationships. The only conditiom éperating our automatic VPC
acquisition algorithm is that it requires a corpusur representation format.

Accordingly, we expect that our methodology coukd dpplied to other languages.
This idea is confirmed by an experiment performethe Danish language. Using the
300,000 word Danish Dependency Treebank we shomatdhe representation can be
worked out straightforwardly (Sass 2009a). Althoubis corpus is small for our

purposes, running our lexical acquisition algoritiom it provided some promising

results, as the following two raw entries show.

se komme
se[28] ‘look’ kommeg[21] ‘come’
sepa [9] ‘look at’ kommgtil [11] ‘come in’

komme [11] ‘come in’
kommepa [9] ‘come on’
kommgil at [8] ‘be going to’

To sum up, we can say that the dictionary creatimghodology described in this
paper can be applied to many languages, if we hastgtably analysed corpus or NLP
tools (POS tagger, shallow syntactic parser, &cyeate one.

7. Conclusion

We described the creation of a Corpus-driven Freguéictionary of Verb Phrase

Constructions (FDVC) for the Hungarian language. ¥é#ected all VPCs from a

corpus and created raw entries fully automaticalyd presented them to the
lexicographer in a convenient XML form. Thereby thanual lexicographic work has
significantly been reduced. Core algorithms areglege independent. Using this
methodology we can obtain a dictionary which isfulséor linguists and grammar

writers. It is also a good learner’s dictionary &mlvanced learners, a dictionary which
lists all typical VPCs and “helps students to wted speak idiomatically” (Hanks

2008: 219). Beyond that, it is a rich lexical resmufrom which many natural

language processing tasks could benefit, from métion retrieval to machine

translation as well.
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The Dici project:
towards a dictionary of Italian collocations
integrated with an online language learning platfom

Stefania Spina
University for Foreigners Perugia

Abstract

This paper describes theictionary of Italian CollocationgDici), a tool based on natural language
processing technologies that aims to support farégguage learning activities. More specifically,
the Dici is designed to be integrated with an online lesyrénvironment: in a specific area of an
online platform, devoted to the study of vocabulatudents of Italian as a second language can
perform receptive and productive learning actigit@®ncerning the recognition and the active use of
collocations, with the support of all the infornmatistored in th®ici. The paper describes the process
of extraction of collocations from a referencei#talcorpus, the creation of the dictionary, itsicture

and its integration with the online learning evinoent.

Keywords: collocations, dictionary, online learning environthe

1. Introduction

The importance of multi-word units is widely recaggd in several domains, such as
natural language processing (Smadja 1993; Everd;2D€chichold2008), lexicology
(Jezek 2005), lexicography (Benson 1990; Cowie }98anguage acquisition
(Nesselhauf 2005) and foreign language teachingiid-2000; Nation 2001; Meunier
and Granger 2008). Choosing from among the numedetisitions of multi-word
units, here | propose to define them as “compleseriges that have idiosyncratic
interpretations that cross word boundaries” (8aal 2002: 2).

Despite the lack of consensus on the notion obcation and on the criteria for their
identification, collocational competence is genlgraécognized as playing a key role
in the linguistic competence of native speakersfaksas second language learners are
concerned, it has been stressed (Nesselhauf 2005uryy 2003) that collocational
competence plays a major role in enhancing theémity — since it provides ready-to-
use "chunks" of language — and in making their aaingnsion easier.

While native speakers have the ability to recogriaeh combinations as the most
appropriate way of expressing a given concept,nkxar who lack collocational

! Department of Language Sciences, University faelgmers Perugia, Italy, sspina@unistrapg.it

Cahiers du Cental, n° 7 (2010), 273-282



274 S.SPINA

competence often produce unacceptable combinatitis; notably happens with
collocations’ that are based on conventional linguistic haliteer than on semantic
restrictions fare una domanda‘to make a question’). Previous research on
collocations in learner language shows that a thirthe collocations used by learners
are deviant, and that a longer exposure of thendgarin native-speaking countries is
more effective to gain collocational competencentlativities held in language
classrooms (Nesselhauf 2005: 237).

This paper is divided into three different sectioimssection 2 | briefly present the
project of the constitution dDici, a corpus-baseBDictionary of Italian Collocations
Section 3 deals with the description of the dictignstructure, and will mainly focus
on the methodologies of extraction of collocatiérsn corpora and on the different
types of information added to the dictionary erstriBection 4 describes the integration
of the dictionary with an online learning environme

2. TheDici project

The Dictionary of Italian Collocationsis part of Lele (Linguistically-enhanced
Learning Environment a set of online tools that aim to support sectarjuage
acquisition. The aim of the on-going project is émrich an online learning
environment with linguistic tools created from malu language processing
technologies.

The growing availability of natural language praieg tools represents a great
opportunity for online learning environments, whizdm benefit from large amounts of
structured linguistic data, typically extractedrfra¢orpora and stored in databases or
dictionaries, and from innovative computational neetologies (Aldabest al. 2006;
Tschichold 2006).

The dictionary is therefore conceived as a lexidatabase that aims to support the
processes of training, testing and improving thikocational competence of students
of Italian as a foreign language. It is a corpusedhdictionary: multi-word units are
extracted from a balanced corpus of Italian langudtgrelies on statistically-oriented
methodologies — multi-word units are automaticaktracted and sorted by mixing
distinct criteria such as frequency, dispersion tire different textual genres
represented in the corpus — as well as on a “pblegieal approach” (Nesselhauf
2005: 12-18; Granger and Paquot 2008: 28-29), bigtwbollocations are not only
combinations of words occurring with a given fregeyg but also lexical items that
can be differentiated on the basis of their syitaoid semantic features.

2 The term “collocation” is used in this article ashyperonym for all the different typologies of
multi-word units, as well as a hyponym, with thedfic meaning ofrestricted word combination”.

% The online learning environment, specifically ddbto Italian as a foreign language students, is
named April (Ambiente Personalizzato di Rete peisegnamento Linguistico). It is described on the
web site http://april.unistrapg.it/.
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The dictionary includes lexical combinations withfferent degrees of cohesion,
ranging from completely frozen associations, whigtdergo no variationfé¢rro da
stiro “iron”), to lexical collocations composed of wordbat tend to co-occur
arbitrarily, although with a low degree of fixededfre la doccia‘to take a shower”,
that can be interrupted by other lexical itemsinafare una bella/lunga doccia, fare
una doccia caldd'to take a long/hot shower”, or undergo syntactansformations
such as left dislocations, asléindoccia I'ho fatta io‘the shower, | took it”).

TheDici has two main objectives:

e to support research on multi-word units and thegmputational and
lexicographic treatment;

« to provide a natural language processing resowpalide of supporting foreign
language teaching activities.

Being a learner-oriented tool, ti¥éci is based on a list of the most common lItalian
collocations, classified according to frequencypakt of the project is also devoted to
the attribution of each of the collocations incldde the dictionary to a specific level
of competence of Italian as a foreign languagequeacy alone would not be
sufficient to accomplish this goal.

An accurate analysis of evidence coming from leag@pora on the real use of
collocations by L2 learners can shed light on thessjble connection between
collocations and specific levels of competence;other words, second language
acquisition research on how non-native speakers lard combinations in a foreign

language can give an insight into a language tegadssue such as the distribution of
word combinations at different levels of competeimcsyllabus and teaching materials
design (Granger 2004: 134-137). This will be onéheffuture goals of the project.

3. TheDictionary of Italian Collocations

3.1. Extraction methodology
TheDici is composed of a list of lemmata, which in thisecare multi-words units.

The extraction of candidate word combinations hesnbcarried out in a multi-genre,
POS-tagged and lemmatized corpus of Italian:Rérigia CorpugPEC). The corpus
size is 18 million words, divided into 7 sectiompresenting different text typologies
(fiction, non-fiction, press, blogs, academic proEmguage of administration and
spoken text}.

The automatic extraction of candidate word comloamet is preceded by the analysis
of existing co-occurrence lists. Lists of multi-wlounits extracted from a spoken
Italian corpus (De Mauret al. 1993) and from thétalian Wordnet(Roventiniet al.

* The Perugia Corpus(PEC), a reference corpus of ltalian, is descriloed the web site
http://elearning.unistrapg.it/corpora/.
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2000) have been analyzed and manually tagged tiy ghemmatical structure. This
manual tagging was aimed to identify all the pdesOS sequences; we have only
considered the combinations that “convey a conter@ssage” or “referential
phrasemes” according to Granger and Paquot’s tggo{Granger and Paquot 2008:
42).

The total of 150 sequences has been sorted byeneguand the resulting 10 most
frequent POS sequences — which cover 75% of allgfezential phrasemes of our list
— are automatically extracted from tRerugia corpusThe 10 selected sequences are
listed in Table 1.

ADJ ADV NOUN nudo come un verr “as naked as a wo”
ADJ CONG AD. bianco e ner “black and whit”

ADJ NOUN terzo mond “third werld”

NOUN ADJ cassa comur “common fun”

NOUN CONG NOUNM andata e ritorn “back and fort”

NOUN NOUN caso limitt “borderline cas”

NOUN PRE NOUP abito da ser “evening dress

VER ADJ stare zitt«“keep quie”

VER ART NOUN fare la doccii “take a showe’

VER NOUN voltare pagini “turn over a new le!

Table 1. The 10 POS sequences extracted from tlgiBeorpus

This POS-based selection was a first step in ffiterall the possible word
combinations. In fact, it has been demonstratet! RI@S tagging and lemmatisation
produce a higher level of effectiveness in the isuatiic extraction of phraseological
units (Pazos Bretafia and Pamies Bertran 2008: 48f¢r this phase, all the
occurrences of the 10 POS sequences have beenaig@mhy extracted from the
corpus.

The extraction of candidate word combinations iofeed by a selection made in
three steps:

1. afirst selection is based on frequency (all caaigisl with frequency equal to 1
have been excluded).

2. a second selection is based on dispersion in ttwrpus sections. The value of
pure frequency is re-calculated on the basis ofdib&ibution of a multi-word
unit within the 7 sections of the corpus, obtainageduced frequency. As a
statistical measure of dispersion, the Juilland'soefficient has been chosen
(Juilland and Traversa 1973; Bortolgtial 1971: 23-24).

3. a third selection is based on the manual exclusifonon-collocations: fully
compositional and predictable combinations, suche as ragazzdhe is a
boy”, or part of a larger word combination.



THE DICI PROJECT 271

The result of these different levels of selectionP©S-based, frequency-based,
dispersion-based and manual filtering — is thelfisaof the dictionary entries.

3.2. Structure of the dictionary

This final list of multi-word units is then enricthevith other structured information
connected with lexical, syntactical, semantic, emhtal and statistical aspects of
collocations. This information is stored in a ledidatabase, which contains the
following fields:

« Grammatical category of the multi-word units.

« Internal syntactic description of multi-word unif3ata must be grammatically
analyzed to allow the recognition of collocationsa text. Moreover, learner
errors could be connected to the syntactic cordigm of the collocation rather
than to its lexical features; for example using thedinite article infare la
confusiong instead of the correct forfiare confusionécreate confusion”; or
omitting the indefinite article ifare giro, instead of using the correct forfare

un giro“take a tour™

« Definition, extracted from existing dictionaries.

» Context (samples of authentic text in which the dvaombination occurs,
extracted from corpora).

e Syntactic variation of multi-word units: it must bspecified if they are
completely invariable or if they can be interruptgdelements not belonging to
the word combination such as adverbs or adjectidesd 2008: 345-346). This
information is crucial for the retrieval of colldtans in new texts.

* Frequency in the whole corpus.
» Frequency in different corpus sections.

* Reduced frequency (dispersion in different corpetisns).

4. Integration with learning environment

It is generally recognized that the role of multng units has often been neglected in
language pedagogy (Kennedy 2008: 36-40); this neagdmsidered a paradox, as the
first studies on word associations just came tatlifpanks to the work oEnglish
teachers in the 30s (Sinclair al 2004: ix).

In this sense, corpus-based research can offeduabla contribution to language
pedagogy in the field of collocations, in both thepects of providing data on

® The two examples are taken from tBpoken Corpus of ltalian as a second languagfethe
University for Foreigners Perugia (Atzoriet al. 2009; http://elearning.unistrapg.it/
osservatorio/Corpora.html), and specifically frdre German learners section.
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frequency, distribution and use of word associaiand of giving teachers deeper
insights into the process of language learning (teely 2008: 37).

A great amount of research has been conducteckitathh few decades in the field of
multi-word units, specially related to dictionariekcollocations (Santos Pereira and
Mendes 2002; Alonso Ramos 2003, just to mentionrieeent examples for languages
other than English). In this context, the spediidf theDici project is its integration
within an online learning environment. This meahattin a specific area of our
learning platform, devoted to the study of vocabylatudents of Italian as a foreign
language can perform receptive and productive ilegrmactivities concerning the
recognition and the active use of collocationshwite support of all the information
stored in theDici. Some of the features of the dictionary in itegration with the
online platform are:

» to automatically recognize and highlight multi-wouhits in written Italian
texts (receptive level);

e to provide a second language guided writing toal, order to train the
collocational competence (productive level);

» to generate collocation tests aimed at assessingdifocational competence of
second language students (J2667).

4.1. How it works

The lexical database is the core of the onlineulistic tool and is connected to a POS
tagger® The POS tagger first analyzes the input text secaence of tokens associated
with a POS and a lemma, and then combines the ppat® sequence that forms a
collocation, on the basis of the syntactic inforimaprovided by the database.

The starting point is a written text inserted withda web page of the learning
environment; each student can filter texts by tgbevocabulary. In this case, the
choice will be by collocations, but other lexicaltegories — like academic vocabulary
(Spina 2009) — can be processed bylLible system.

When a text is filtered, it is first of all taggethd lemmatized, producing a three
column list for each word of the text, composeavofd - POS - lemma. This phase is
invisible to the end user, as well as the seconas@hin which the lemma-POS
sequences are compared to all the lemma-POS sexguefithe database. If an exact
match is found, the corresponding word sequenb@lsdighted in the filtered version
of the text, which is finally visible to the stude(Figure 1). Clicking on the
highlighted word sequences opens a new, small windbat reveals further
information connected with the selected collocation

®The POS tagger used for the Dici project is Treg€adSchmid 1994); the associated Italian
parameter file has been developed at the Universityr Foreigners Perugia.
(http://elearning.unistrapg.it/TreeTagger.html).
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Figure 1. The integration of Dici with an onlinealming environment

The combined use of the POS tagger and the datadlémes for the correct
recognition of sequences of words that are stardtieé database as collocations. The
system can recognize appropriate word combinatees though they are interrupted
by items that do not belong to the combinatiery. adverbs or adjectives. Figure 1
illustrates this with the examplacevano una lungpausa‘they made a longause”.

This database — POS tagger integration is alsaius®af other tools provided by our
linguistic environment, such as an automatic clgeeerator, which produces a cloze
test for any given text, hiding all the collocatsoor just those belonging to a selected
grammatical category.

5. Conclusion
TheDici is a lexicographic database with two main speddatures:

« itis designed to be used for foreign languageniegr frequency is thus one of
the main criteria for the selection of word combioas;

« it is designed to be integrated with an onlinedé@ay environment, specifically
devoted to language activities (comprehension, yrtion and testing).

Due to this specificity, th®ici is far from providing a complete list of Italianuiti-
word units (even presuming that this would be gmeli The complex nature of this
project is due to several reasons, including thgugaess of the linguistic status of
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word combinations, at the intersection of lexicord grammar, and the lack of well
defined criteria for their identification (Calzolat al. 2002; Gries 2008).

The Dici is basically an on-going project that is updated acremented regularly;
the following are some of the features that we péeadd shortly:

 the possibility of handling deeper syntactic madifions of word combinations
(passives, relatives, left and right dislocatiaets,);

e a stronger support for writing activities, with thgossibility to receive
automatic suggestions with a list of existing comalions for a given word
(Changet al 2008);

« the distribution of the collocations included inethdictionary within the
different levels of competence of ti®mmon European Framewo(€ouncil
of Europe 2001).
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Abstract

The need to extract relevant meaning from legaistéx an emerging issue in Legal Information
handling, as well as within the NLP community, whishows an increasing interest in testing
computational linguistic solutions in the field kaw. In this scenario, the importance of semantic
resources in the development of methodologies aold for legal knowledge representation has been
clearly assessed. The representation of legal ptsicen ontological frameworks helps the
understanding, sharing, and re-use of knowledgeshass it makes explicit assumptions about legal
knowledge, mediates storage of legal rules andastppeasoning on them. The aim of this article is
to set out methodological routes for constructiegal ontologies in applications that, due to tiskga
they intend to achieve, should maintain a cleaeresfce to the source texts. Considering the
complexity of the legal domain, methodologies basedntology learning techniques seem to be the
most promising way to fill the gap between dogmatinceptual models and lexical patterns extracted
from texts by combining lexical information and fwal semantics, by codifying relations between
concepts, their linguistic realisations and thetexts that contain them.

Keywords: legal language, ontologies, multilingual informatio

1. Introduction

The legal terminologies used in both European aod-European legal systems
express not only the legal concepts which operatee different countries, but further
reflect the deep differences existing between tagous systems and the varying
interpretations ofawyers in each system. Given the structural donsaecificity of
legal language, we cannot speak about “translatthg law” to ascertain
correspondences between legal terminology in varidanguages, since the
translational correspondence of two terms satisfiesither the semantic
correspondence of the concepts they denote naetherements of the different legal
systems.

In computational applications, ontology-based medsfer good solutions to cross-
lingual mapping, as they allow for the represeantatof legal concepts in formal
frameworks, thus expressing, in a coherent way, litles among the conceptual
characterisation, the lexical manifestations of dtsnponents and the universes of
discourse that are their proper referents. Moreogenceptual models clarify and

Cahiers du Cental, n° 7 (2010), 283-294



284 D.TISCORNIA

explain the implicit assumptions underlining legkhowledge; in this way,
understanding, sharing, and re-using knowledge sh&sesupported in a consistent
way. Since the legal domain is strictly dependentits own textual nature, a
methodology for ontology construction must priviéeg bottom-up approach, based on
a solid theoretical model. Considering the compiesf the law, methodologies based
on ontology learning techniques seem to be the mashising way to fill the gap
between dogmatic conceptual models and lexicabpeattextracted from texts.

Ontology learning techniques are tools for autooadiy extracting information from
texts and for giving a structured organisation tochs knowledge; this means
combining lexical information and formal semantiby, codifying relations between
concepts, their linguistic realisations and corgeXio grasp the characteristics of the
legal world, such a methodology requires specifipraaches able to capture the
multi-layered structure of the discourse, the esimmal semantics of open textured
concepts and the ontological characterisation efititerpretative process in concepts
construction.

The aim of this article is, therefore, to set dbtpugh the description of two projects
that have been implemented by the author, methgdmb routes for constructing

legal ontologies in applications that, due to thsks they intend to achieve, should
maintain a clear reference to the source texts. artiele is structured as follows. In

section 2, we address methodological issues, byysing the relations between

language and law and the semantic relations antomdevels of legal discourse. We
set out models of analysis of legal documents aftkment methods for processing
them in section 3. In section 4, we describe theaues of recent projects, focusing
on the role of a middle-out conceptual level fonmecting lexical and ontological

layers. Finally, we comment on the lessons we heamed, outline methodological

lacunae and indicate the future directions of esearch.

2. Language and law

There is a strict connection between law and lagguacharacterised by the
coexistence of two autonomous but structurally lsimsystemsboth are endowed
with rules that underlie the construction of the system fitgplide its evolution and
guarantee its consistency. Both are conditionethbysocial dimension in which they
are placed, whereby they dynamically define andtfigir object in relation to a
continually evolving social context.

The interrelation between language and law is yoinsetrical because there is a strict
dependencef the law on its linguistic expression: the laashto be communicated
and social and legal rules are mainly transmitteugh their oral and written
expression. Even in customary law, there is alrabgays a phase of verbalisation that
makes it possible to be identified or recognisegneif the law cannot be reduced to a
language that expresses it, it cannot escapexiisaienature.
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Another characteristic of the law is that it is eegsed through many levels of
discourse:

legislative languagés the “object” language because it is the princgmrce
of positive law that, in the broad sense, alsouidets contracts and so-called
soft law, the constitutive force of written sources derivsn the stipulative
nature of legislative definitions and of authentiterpretations that assign a
conventional meaning of legal concepts in relatithe domain covered by the
law that contains them;

judgesinterpret legal language in an “operative” semserder to apply norms

to concrete cases: the main function of judiciacdurse lies, therefore, in
populating the extensional dimension of the obj@etjuage, instantiating cases
throughout judicial subsumption, that is, linkingngral and abstract legislative
statements to their linguistic manifestation, orother words, classifing legal
case elements according to legal issues;

the language ofloctrineis a reformulation of legislative and judicial larege
aimed at the conceptualisation of the normativeterus: whilst being a
metalanguage with respect to legislative and jatlie@nguage, it is a linguistic
objectas well, based on the analysis of the universaefitscourse;

legal theoryexpresses the basic concepts, the systemic categirthe legal
system (for examplesubjective right, liability, sanction, legal actause,
entittement.). The building blocks and construction ruleslejal theory are
independent of an observable reality, but alsoasitive legal systems, which
constitute possiblenodelsof them.Their role is mainly syntactic, since they
provide a systematic structure to the regulativganisation of social
communities (Ross 1951). Legal theory may, theegftye constructed as a
formal and axiomatic system, made up of concepdsaasertions in the theory,
whose scope is explanatory of positive legal syst@mrraioli 2007: 47);

and finally, there is the discourse mfilosophy of lawexpressing both general
principles and value judgemeras well as their ordering criteria.

On the (meta)theoretical level, the border betwlegal theory and doctrine may be
seen as genus/specieelationship or, in a model-theoretic interpretatias a relation
between a logical theory and its models; legal mhelbas anexplanatory and
prescriptive function - in the broad sense - because it constructs concepts
independently of normative statements and intesixet operations, whilst the
conceptual models of doctrine arise out of the ymislof legal texts which produce
interpreted knowledge and are, thereforet susceptible to being generalised in an
axiomatic theory. One of the most obvious demotistra of this distinction is the
creative role of legal translation, halfway betwetnm equivalence setting and
concept comparison.
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Transferred into the computational context, theroauy between conceptualisations
of legal theory and jurisprudential models becoma®ly methodologicalThe former
entities, thekernel legal conceptsre modelled in the so calledre ontologieswhile
the latter are the object afomain ontologiesBoth are expressed by the same
languages and by the same cognitive perspectivegpatational ontologies are means
of communication, aiming at making a set of meardegumptions shared by a social
community explicit; therefore, we do not claim tlladomain ontology is the ‘true’
conceptualisation, but that it is nothing more thanpartial and non-exclusive
interpretation of a piece of social reality.

Since the focus of this article is to analyse legatiologies from the perspective of
linking language to concepts, in order to handldtitmguality, we will not go into
details about consolidated core legal ontologiastelad, we will concentrate on the
design of a methodology that best reformulatesaimomputational context, the
process of jurisprudential conceptualisation, ghpihased on language analysis.

3. Legal text analysis

In analysing legal documents, the basic aspect rthadt be elicited is the relation

between thenormative statementvhich corresponds to a partition in the legalttex

like articles or subsections, and therm, conceived as the interpreted meaning of
written regulations. A general methodology for nmiagnextraction must be framed

through a modular architecture, where differenteatp refer to specific analytic

models and to appropriate NLP tools.

3.1. The semantics of textual structures

Despite the lack of specific rules governing thes uf language, several legal
documents have fixed narrative structures, so ithet possible to detect semantic
templates from typical linguistic structures, o thasis of a finite set of linguistic
expressions and syntactic structures that can msidered domain independent.

As for legislation, we can define a model of thgical structure of legislative texts
understood as a set of statements that enabléslliheing elements to be identified:

- information about the document structure, for ex@mgnacting authority, class
of source, time, publishing date, versioning, scjpartitions,etc (Agnoloni
et al.2007);

- classification of legislative statements accordimgheir illocutive function, for
example, to define, to prohibit, to oblige, to dio (Biagioli et al. 2008);

- distinction of language levels, for example, nothet talk about other norms,
to repeal them, to amend them, etc. (Spiredsd. 2009).

The model of thénner structure of legislative statemeigsased on:

- interpretation of syntactic elemenvén if, unless, notwithstanding, and/or,
but otherwise, after, efcin terms of logical connectives among proposgion
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(Allen 1986); distinction between treeontic classificatiorof behaviour and
the set of regulated behaviourthe former isdomain independerknowledge,
the latter expresse®mmon sendenowledge (Francesconi 2009).

Case lawrequires a different profile:

- analysis of rhetorical structures in legal judgrsento identify the basic
components: facts of the case, decisions, argunaentgrounds (Wynest al.
2008) and of the logical argumentative structurethaf case (Wyneet al.
2009).

3.2. The computational models

Computational frameworks, covering the whole sdenautlined above are quite
difficult to find in the literature on Artificial itelligence and Law. Traditional rule-
based and case-based approaches developed instieBdinterested in capturing the
inferential aspects of legal knowledge more thanekpressing the conceptual
components and dependencies among different kiinkisosviedge.

Proposals at the theoretical level adopted fransedbalescriptive formalisms which,
at present, turn out to be more easily reformulatedntological languages. Norm
frame (van Kralingen 1993) is a general structuwhere frame elements slots —
expressing properties of legal documents are distéimed from the attributes (frame
elements) of norm components. The Functional Ogtolof Law (Valente 1995;
Breukeret al. 2004), even though presented as a core ontolggmore addressed
towards describing the epistemological aspectsaaf &s a control system of social
behaviours.

These models are embeddec:are legal ontologiesusually builttop-downwith the
goal of representing intensional descriptions gfleconcepts as classes for guiding
the interpretation of the world and explaining coommsense reasoning. Formal
ontologies are composed of a relatively small detancepts, defined by a high
number of constraints which encode the relationsvéen individuals of classes
through cardinality restrictions, property range @omain, disjointness, transitive and
symmetric properties. The LKIF Core LKIF-Core omigy! developed within the
ESTRELLA project is a modular collection of basieghl concepts aimed at
supporting the implementation of rule-based knogtetases for regulatory decision
support systems (Breuket al. 2007). The Core Legal Ontology (CLO) (Gangehi
al. 2003) organises legal concepts and relations enbtmsis of formal properties
defined in the DOLCE+ foundational ontology librdiMasoloet al. 2002)?2

Core ontologiesare normally built on the knowledge elicited frdagal experts and
include the formalisation of basic concepts withickhegal theory commonly agrees.
In their specialisations in domain ontologies, thkoice about the levels of

! hitp://www.estrellaproject.org/Ikif-core (Breuker al.2007).
2 http://dolce.semanticweb.org
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generalisation is left to the developers; it maidgpends on the kind of applications
and the results one expects to achieve, as thegxgected to support classification,
reasoning and the decision making process.

4. A bottom up methodology for ontology building

While several knowledge elements listed in secBoh can be semi-automatically
recognized and extracted by means of machine lggrand text mining tools, we
cannot expect that the automatic acquisitionel&ments of knowledge is able to
capture the complete meaning of normative statesnesuich as roles, legal effects,
temporal and spatial parameters. Therefore, onyobmpstruction still requires large
amounts of knowledge to be manually drafted. Thet solution in practical
applications €.g, cross-lingual mapping) seems to bemaldle outmethodology,
where text processing techniques and knowledge diisation methods interact,
through an iterative process of ontology learnind anrichment.

Many currently available Natural Language Procas$MLP) applications are rapidly
evolving from the traditional processing of therfal aspects of language (part of
speech tagging, syntactic parsing) towards autamatealysis of meaning, by
implementing tools for “ontology learning” (the terdenotes a suite of methodologies
and proceduredor extracting the semantic structure from lingigisbbjects). The
parsing process works in layers of increasing cexipl, exemplified in the so called
ontology learning cak€dGomez-Perz and Manzano-Macho 2003) and explaimed
Buitelaar et al. (2006: 10): ontology development is primarily cemed with the
definition of concepts and relations between thdmt connected to this also
knowledge about the symbols that are used to tefénem. In our case this implies
the acquisition of linguistic knowledge about tleents that are used to refer to a
specific concept in the text and possible synongfithese terms. An ontology further
consists of a taxonomy backbone and other, norafukical relations. Finally, in
order to derive also facts that are not explio#thcoded by the ontology but could be
derived from it, also rules should be defined (&ngbssible acquired) that allow for
such derivations.

4.1. Lexical ontologies

At the lower layer, terms are extracted and orgahia semantic lexiconsA de facto
standard for building lexical ontologies is WordN@ellbaum 1998), a lexical
database which has been under constant develo@hé&hinceton University. It has
been described by Felbaum and Vossen (2008) asvill

“In fact WordNet merely attempts to map the lexidoto a network organized by
means of relations... A lexicon can be definechasmappings of words onto concepts.”
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Modelled along the same lines as the Princeton Weifl the EuroWordNet (EWN)
project is a multilingual lexical database with doets for eight European languages
(Vossenret al. 1997).

Our experience in building a multilingual wordnatthe legal domain relates to the
realisation of the LOIS (Lexical Ontologies for la¢dnformation Sharing) database,
composed of about 35,000 concepts in five Europaaguages (English, German,
Portuguese, Czech, and lItalian) linked by EngliBbtérset al. 2007). In LOIS, a
concept is expressed bysgnsetthe atomic unit of the semantic net. A synset get
of one or more uninflected word forms belongingtie same part-of-speecholn,
verb, adjectivi that can be interchanged in a certain context. dxample, fction,
trial, proceedings, law syitform a noun-synset because they can be usedfé¢o e
the same concept. More precisely, each synset metaof word-senses since
polysemous terms are distinct in different wordse=ne.g, {diritto_1(right)}and
{diritto_2(law)};{ property_1, attribute, dimensipnand {property 2, belongings,
holdingl. Each word sense belongs to exactly one synseétemth word sense has
exactly one word that represents it lexically, amé& word can be related to one or
more word senses. A synset is often further desdriby a gloss, explaining the
meaning of the concept.

In monolingual lexiconsword sensesare linked by lexical relationssynonym
(included in the notion of synsetiear-synonymantonym derivation Synsets are
structured by means of hierarchical relatiortsypernymy/hyponymyand non
hierarchical relations of which the most importamné meronymy(between parts or
wholes),thematic rolesandinstance-of

In building the LOIS database, we had to choosevédxat two basic approaches for
automatic multilingual alignment of wordnets (Voss&999): theextendapproach,
from the source lexicon to target wordnets by mezngrm-to-term translation; and
themergeapproach, according to which an independent warine certain language
is first created and then mapped to the otherss H®gproach, adopted in the
EuroWordnet project, determines the interconndgtiof the indigenous wordnets by
means of the Inter-Lingual-Index (ILI), a set ofuaglence relations of each synset
with an English synset. Cross-lingual linking ireties complete equivalence, near-
equivalence, or equivalence-as-a-hyponym or hypenoriJnlike the wordnets, the
ILI is a flat list and, unlike an ontology, it iohstructured by means of relations. ILI
entries merely function to connect equivalent wamd synsets in different languages.

This solution, adopted in LOIS, seems coherent i assumption that, in legal

language, every term collection belonging to a legg system, and any vocabulary
originated by a law system is an autonomous lexiath should be mapped through
equivalence relationships to a pivot language, Wwhicts as the interlingua. Language-
specific synsets from different languages linkedh® same ILI-record by means of a

3 wordnet.princeton.edu andvw.globalwordnet.org
4 LOIS, Lexical Ontologies for Legal Information Sy (EDC 2026-2001-02.)
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synonym relation are considered conceptually edgitaThe LOIS database has been
built in a semi-automatic way, by means of NLP téghes for morpho-syntactic
parsing and conceptual clustering, to extract gynttic and paradigmatic relations
between terms; from the output, sets of candidatesynonyms, taxonomies andn-
hierarchical relations were further manually refine

Computational lexicons, even though sometimes ddiigatweight ontologiesare in
fact able to capture only the lexical semanticenfts, whose meaning merely depends
on their position in the network and on semantlatiens® The definition of cross-
lingual equivalence relations is supported by tmglish gloss and it is, therefore,
language dependent. Nevertheless, computationaolex provide powerful support
for semantic classification, cross-lingual retrigvdaerm extraction, semantic
interoperability, eté.

In the legal domain, the shallow semantic charaaton of synsets may generate
ambiguities or loss of information in cases wheoendin and linguistic information
overlap. To give some examples, in LOIS, sub-classtions {.e., rental contract,
contrac), and semantic specialisatidine., unfair competition,competition are not
distinct; the semantic notion of functional equersde is adopted to express the legal
notion of “similarity in functions” iie. Camera dei Deputatihssemblée nationale,
Congreso de los DiputadpsMost of the semantic combinatorial propertiedexical
items are not explicitly represented and multi-veortke “place of contract
conclusion”, “offer acceptance”, “contract infringment” cannot be expressed. Any
new legislative definition is considered to be anantional assignment of a new
meaning to a concept, and, consequently, the inttimh of a new sense (Tiscornia
2006). The lesson learned from the LOIS experidmoeaght us to the conclusion that
semantic soundness and consistent integrationnadusiic lexicons must be supported
by a domain-specific ontology, in order to make leipthe way in which legal
concepts belonging to different systems share gred@nd set differences.

4.2. Anchoring terminologies to a reference ontglog

Our experience of interfacing lexicons and ontadsgon the DALOS (DrAfting

Legislation with Ontology-based SuppQrproject (Agnoloniet al. 2007) arose out of
the task the project intended to perfoira, the creation of a terminology control tool
in the multilingual drafting of Community legislati, where the institutional texts

5 According to Hirst (2004), “A lexicon is not a vegpod ontology. An ontology, after all, is a set
of categories of objects or ideas in the worldnglavith certain relationships among them; it is aot
linguistic object. A lexicon, on the other handpeéeds, by definition, on a natural language and the
word senses in it. [...] Despite all the discussioithe previous section, it is possible that dadex
with a semantic hierarchy might serve as the Hasia useful ontology, and an ontology may serve as
a grounding for a lexicon. This may be so in patécin technical domains, in which vocabulary and
ontology are more closely tied than in more-gendoahains.”

® An OWL meta ontology for connecting Wordnets isiklde at: http://www.w3.org/TR/wordnet-
rdf/

"www.dalosproject.eu
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expressed in the 25 languages of the European Unierdeemed semantically and,
therefore, normatively equivalent.

The aim, therefore, of DALOS is to provide a knodge and linguistic resource for
legislative drafting. The main outcome is the défin of a semantic framework,
where the use of words and the underlining meaassymptions are made explicit.
Such knowledge, embedded in a specialised draftng will provide law-makers
with a clear overview of the consolidated lexiconai regulative domain and of the
semantic properties of concepts, thus facilitathregharmonisation of legal knowledge
and lexicons between the EU and Member Stateslsét supports the dynamic
integration of the lexicon by the legislator and tmonitoring of the diachronic
meaning evolution of legal terminology. The knovgedase, as shown in Figure 1, is
composed of:

1. the Lexical Layer which contains lexicons extracbgdmeans of NLP toofs
from a set of parallel corpora of EU legislatiordarase law in the sub-domain
of consumer protection, chosen as a case studig1Birectives, 33 European
Court of Justice decisions and 9 Court of Firstdnse judgments) Extracted
terminologied® have been manually refined, producing four mormplad
terminologies (in Italian, English, Dutch and Spsm)j structured along the
lines of WordNet, and formally codified as setsraftances of the Noun-Synset
class, identified by a Uniform Resource Identificatand described b@WL
object properties that translate WordNet relatioBach word sense is also
linked to its textual referent, a text fragment ified as an instance of class
partition (Agnoloniet al. 2009).

8 The tools, specifically addressed to process Bmgiisl other EU language texts, are GATE and
T2K. GATE supports advanced language analysis; Gateistributed and maintained by the
Department of Computer Science of the Universityshéffield. T2K is a terminology extractor and
ontology learning tool for the Italian languagenjty developed by CNR-ILC and the University of
Pisa.

°In order to guarantee the linking of acquired dom@irms to the individual textual partitions
rather than to the individual act, the corpus to grecessed was segmented into 8,192 files
corresponding to 2,583 directive partitions (subageaphs) and 5,609 case law partitions.

The selected minimum frequency threshold for keitigle and multiword terms was 5. The
percentage of selected terms from the rankedviass20%and 70% for multiword terms. The Italian
TermBank is composed of 1,44&ms of which 1,168 are multiword terms of difiesreomplexity.
The number of extracted hyponymic relations is 62@rring to 229 hypernym terms, whereas the
number of identified related terms is 1,258 refegrio 279 terminological headwords. The processing
of the English corpus resulted in a set of 3,0kg$e which consists of 1,157 multi-word units and
1,855 single word terms. This set has an overldgr@fterms with the LOIS vocabulary. Crosslingual
alignment computes the overlap between the diffelmmguages according to two criteria: a) the
positional similarity in the texts; b) (near)equamts on the basis of translations (through WorjiNet
See Agnolongt al (2009) for more detail.



292 D.TISCORNIA

2. the Ontological Layebuilt ontop of the lexicon is composed of:

« the Concept Laye a flat list of synsets, linked by a “has-lexisation”
relation to monolingual synsets in the lexical layieé acts as a centralized
index, like the Interlingual Index (ILI) inMordnet, composed of all the
equivalence relations of monolingual wordnets te #nglish Wordnet, in
order to align synsets of different languages. Thdex provides the
extensional characterization of concepts withouatyoag any kind of semantic
information, which is providedly the ontology;

¢ the Domain Ontologywhich formally describes the intensional meaning of

core elements in the consumer law domain. In dsatpatandidates for the
ontology, we assumethat all concepts defined in the legislative corpus
relevant, as well as several concepts used in the definitiammmtexts,
expressing the basic properties of the domain, hwitias been modelled
around the notion o€ommercial transactiaonrelying on the basic state of
affairs regulated.The role of the ontological layer is to assign andmn
specific characterization to entities at the cotealplevel, and consequently,
to ‘explain’ and validate terminological choicegla lexical layer.

LegalObject Legal
Situation -
ommercial
N Activity

LegalRole ommercial /'
playedBy i .
) ransaction P Domain

LegalAgent Ontoiogy
i fpant— (Advertising
subClassOf

hasLexicalization

instance relation

o c1 C2 o3 ca
e’ e o @

Concepts
o Se -
synset-supplier (EN) )synset-fornilore (IT)
hyponym — [ exicons

fuzzynym
—_fyponym

-‘/ Aitoret IT
synset- itorefinanziario (IT)
A)m

//nyponym

- synset-venditore (IT)

-synset—termsuppller (EN) - synset-fornitorebene (IT)

Figure 1. Knowledge base architecture

Through the double-layered representation, conegptessionsprovider, producer,

importer; produttore, fornitore, distributore, ejcextracted from documents are
‘assigned’ to the same conceptual entity ‘supplievhose basic properties are
formally codified in the ontology. In this way, nmméag constraints imposed by
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legislative definitions can be anchored to theirnmative scope and misleading
alignments or diverging lexicalisations can be diete: and explained.

5. Conclusion

The article has discussed some issues relatece toatistruction of multilingual legal
lexicons. Beginning from the illustration of anadgl profiles of legal texts, it
describes the ontology-based approach, a methogdhag seems more reliable than
traditional approaches to terminology buildingjtés context-sensitive and, therefore,
similar to the processes for concept formation @iated by legal doctrine.

In this scenario, the importance of solid semamsources in the development of tools
for cross-lingual linking has been assessed, amum flessons learned in practical
applications, the potential of ontology learningheiques, as a powerful approach to
legal concept modelling, compliant withe contextual naturef legal semantics, has

been described.

The project presented here is expected to be hefustep towards the ambitious goal
of automatizing the passage from lexical to forrkabwledge, by using tools and
procedures that enable the two levels to be broualyiser together, so diminishing
both the burden of the manual work and the arlyitnature of the links.
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Dynamic access to a static dictionary:
a lexicographical “cathedral” lives
to see the twenty-first century —
the Dictionnaire étymologique de I'ancien francais

Sabine Tittel
Heidelberg Academy of Sciences and Humanities

Abstract

How to transform a dictionary of the Old Frenchdaage — an ongoing composition for over 40 years
— with a complex and dense article structure? Tibgodary's structure is characterised by rules for
condensing information, explicitly by the use oheentional indicators and implicitly by the use of
rules relying on the user’s knowledge of the agtitructure. The target format was a dictionarychi

is printed and published online including versasiéarch functions which allow access both to eitplic
and implicit information. The transformation prosesdearly showed the importance of a well directed
cooperation between lexicography and computer seienntrolled by the lexicographers.

Keywords: etymological dictionary of old French, historicahbuage, dictionary writing system,
cooperation between lexicography and computer seien

1. Introduction

New lexicographical projects start with certain adtages: computer scientists do not
need to deal with the problem of how to dress aghtgitome — a long-established
dictionary — in fancy new clothes. Rather, tharkkshe sartorial elegance of modern
computer science, the adolescent body of a newdigded dictionary will come into
the world seamlessly and gracefully formed, ande aol wear anything that the
modern user’s requirements hope to see it sport.

To dress anew a bulky old dictionary — and to aubiel emperor’s new clothes in
doing so — was the task of the editorial team @f Blictionnaire étymologique de
'ancien frangais(DEAF), the Etymological Dictionary of Old Frencbompiled in
Germany at Heidelberg University under the aegighef Heidelberg Academy of
Sciences and Humanities.

We need to visualize the substantial corpus of ditionary as a scientifically very

stable, but static and weighty entity: the dictigre concepts, the plan of its entries,
the appearance of the published product and thentdfi¢ approach were all well

established.
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The work-flow by which the publication’s rhythm wdsiven was excellent, its high

standing within the international scientific comntynunquestioned. But what was

missing was a response to the questions asked-tipeonsers, the key challenge of
twenty-first century lexicography. In other wordathat was missing was the

transformation of lexicography into elLexicograpley,process which implied new

dictionary architecture and the successful bringoggether of both new elements and
those which have been scientifically establishedifrades.

Thus the challenge we report on was how to cregt&mdic access to a dictionary
whose own content-related structure would contiouege static. The challenge did not
lie primarily in the detail of technical implemetitm but rather in the interface
between lexicography and computer science.

The transformation necessitated firstly an entiraBw interior and secondly an
entirely new exterior of the dictionary.

2. TheDictionnaire étymologique de I'ancien francais

2.1. Some facts about the DEAF

Some facts about the Dictionnaire étymologique 'daclen frangais (DEAF), its
source material and its corpus shall illustrate steeting point of the transformation
process.

The DEAF is a historical dictionary of the Old Febnlanguage which takes into
account the further development of Old French toddta French as well as all
vernacular languages of medieval Europe includingdisleval Latin. It is an

etymological dictionary which involves Latin, Greg&ermanic languages, Hebrew,
Arabic, etc. It has a complex and dense dictiomantyy structure due to its scientific
content: the information is presented in a maxiynalpace-saving manner whilst
preserving a maximal quality. The project has beenning for over 40 years
(volumes G to K [1974-2008]: 10,217 entries, 4,@@umns, 636 pages of printed
indices). The dictionary’s critical and annotateilibgraphy DEAFBIibl (Mdhren

2007) is the most comprehensive of its kind witfierences to more than 6,000
sources on 1,031 columns; it is the industry stethdaork used also by other
dictionaries, journals, etc. [ANDEIDMF, CCFM, Nouveau Corpus d’Amsterdam
(Steinet al. 2006)]. The dictionary is based on a vast quamtit®ld French sources;

YIn this paper, we use the siglum system of DEAMBibio refer to other dictionaries.
DEAFBIbIEI is freely accessible via http://www.dgadige.de; to provide complete clarity, the DEAF-
sigla used in this paper are included in the bgsiphical references at the end of the paper.

2«Consortium pour les corpus de francais médié@CFM, founded in October 2004 by the
University of Ottawa, the “Ecole Normale Supérieurettres et Sciences humaines”, Lyon, the
University of Stuttgart, the University of Ziriclhe “Laboratoire ATILF (Analyse et traitement
informatique de la langue frangaise) ", Nancy, theversity of Wales, Aberystwyth, and the “Ecole
nationale des chartes”, Pai@¥. http://ccfm.ens-Ish.fr.
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the corpus is open, including all available ediiar all texts, manuscripts, secondary
literature, dictionaries, etc. 1.5 million handveit slips (fiches) with heterogeneous
information leading to 12 million attestations seras an entry into the sources
(regarding the ‘ad fontes’ principlee. always go back to the sources).

2.2. The DEAF’s complexity

The DEAF is substantially more than a dictionargjnlg in many respects more a
compilation of monographs on every Old French wditte article structure is due to
the potential multiplicity of the individual monaghs the information given is of
considerable complexity, nonetheless renderectlaar and consistent structdfre.

The DEAF is characterised by a very complex artisteucture. The article is
composed of a main entry with subentries which isbnsf: (1) an etymological
discussion (including information on the etymon'srqistence in other (Romance)
languages [with indication of source, part of spe@efinition and dating] and various
remarks); (2) graphical variants (with Old Frenslkriptae’, attestations which may
differ from those of the semantic article sectitaxt and manuscript dating, inflection
related to the Old French two-case system); anth@semantic section (divided into
numerous main senses and sub-senses with defititating, indication of part of
speech, of terminology, of additional informatiom dhe usage if. extension,
euphemism, etc.], together with cross-referencesther senses, with text references
giving one or several informative contexts inclglwvariant manuscript readings and
comments on content, references to other dictioratyies and secondary literature,
etc.). Parenthetical comments and footnotes mayratywhere and everywhere.

Every given attestation is traced ‘ad fontes’ bot necessarily quoted in the article,
considering the number of attestations per semsgnmg from one to more than 1,000.

As a rule, each sense refers to the first threrigaéxeferences to each of the first ten
source texts in chronological order. More than ehtextual references to one source
text are condensed as “etc.”, more than ten sotexts as “etc., etc.”. Relevant

references to additional attestations and textskbttas rule.

Conventional abbreviations / indicators are usedotodense information given in the
article (concerning the definitions of words in #rer language as well as textual
references, definitions of sub-senses, indicatibnO French scriptae, parts of
speech, etc.). This principle of using condenséatimation also works in part without
explicit abbreviations / indicators, relying purely the user’s knowledge of the article
structure.

3 A point of discussion ignored in this paper is ttesv article concept that the DEAF had to design
to meet changing monetary conditions affecting dheation of the project. It is a twofold concept
which consists of extensive articles of the scfamily acknowledged lexicographical quality
(referred to as “DEAFplus”) and of compendiouscs which present the entirety of the dictionary's
raw material, semantically and orthographically-gimeictured (referred to as “DEAFpré”). Discussed
in this paper is exclusively DEAFplus.
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A comparison between the DEAF and other lexicogmghworks reveals that
particular structural characteristics do also apfre@omparable dictionaries. But, as
far as we know at present, none of these show lieersnumber of the DEAF's
characteristics.

3. The new interior: an editorial system

The new interior is represented by a complex edit@ystem which allows for a
technically supported and time-saving productiordictionary entries, via a system
which has been exclusively designed for the ughegditorial team.

The technical solution was developed in cooperatiith the “Institute for Program
Structures and Data Organization” IPD under thedtfion of Prof. Dr. Dr. h.c. Peter
C. Lockemann, University of Karlsruhe, Germany.nplies a MySQL-Database,
WicketFrameWork as a user interface, Hybernate,aliatler, etc. The system
combines information management (entry, slip, arblidgraphy data), process
management (editorial work-flow), context-dependseatnantic support in editing,
search, sorting, and export function for data, aseninistration, etc. A lemmatisation-
tool (Java) has been developed with regards tepléing variation in Old French; it
is based on 120 phonetic rules considering th@gi@tvariation in Old French and its
historical development from Latin.

One of the main questions posed during the devedoprof the editorial system was
whether it would prove possible to combine techniganands, themselves inherently
inflexible, with the academic freedom which the lanities always require. The
answer had to be positive and was the sine quathemecessary condition for the
project itself: for that which must be, can be éfye adapted from Palmstroem’s
conclusion inThe impossible facby Christian Morgenstern). To achieve this, the
editorial team agreed on a compromise which resuitethe combination of the
benefits of two ostensibly contradictory elemeifsbenefits of electronic work-flow
support with fixed structures and automated dataagement, together with 2) the
benefits of free-text editorial input, with the ity of semantic markup.

Implicit, too, in preserving the academic freedoraswhe question of whether it is
technically possible to reproduce precisely thalitienal editing procedure of the
entries. The answer, given that computer scienbasgally able to develop solutions
for virtually any suitable problem, is again posd that is, if computer science
follows the route predefined by the lexicographicathodology in question. This
already hints at the final discussion as to whetkilezxicography is determined by
technical potential or by lexicography itself, thiah we return below.

4. The new exterior: DEAF électronique

The on-line version of the dictionary called “DEA¥ectronique” (DEAFéI) starts in
2010. It includes the publication of all entriegeserving the dictionary’s static
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structure (entry layout, word families, etc.) adlvas a quotable version of all printed
entries. It gives access to the dictionary infoforaseparately from the dictionary’s
structure: a versatile system of 23 combinablecte&unctions allows for multiple
queries; the conception and compatibility of sedtctttions match the state of the art
search functions already offered, for example, ey ®ED, the Woordenboek or the
DMF 2009. The publication of the entirety of the AfFEs raw material (slips, etc.)
offers research possibilities beyond the dictiotsaigwn contribution. The on-line
publication of the DEAF bibliography with its owrD Zearch functions is integrated
into DEAFéI by linking each quoted text to the emponding bibliographical data.
Hyperlinks to the ANDEI, the DMF 2009 and other lore dictionaries build up a
dictionary network.

One of the main questions concerning the new extevas how to create dynamic
access to a dictionary whose own internal structimeld continue to be static.

Now, what does a static internal structure of aialary refer to? It refers to the
DEAF’s characteristic of featuring article sub-gavthich are not self-sufficient and
independent of the rest of the article, and thusdetachable from their context.

Some examples shall illustrate this. The first eplems taken from the semantic
section, which consists of main-senses and sulesed$ere are sub-senses which
feature a complete definition and which thus offiedependent information. But
numerous sub-senses are defined using “idem” tegetfith additional information
(e.g. “id.” used as a metaphor); these sub-senses ocefmsto the definition of a
previous sense. A similar concept is used by théOMiBe LEI, the TLF and by the
DMF 2009. Other dictionaries exclusively define fsifficient senses with
independent information, such as the AND, the @w,OED, the Goethe-Worterbuch
(Berlin-Brandenburgische ~ Akademie der Wissenschafte Akademie der
Wissenschaften zu Goéttingen, Heidelberger AkadetaréVissenschaften 1978) or
the Woordenboek.

The second example is taken from the graphicabutsi section. Graphical variants
are often marked by one or by several scriptacesely Old French ‘dialects’.
Without being expressed explicitly, these scripi@idations apply until such time as a
different scripta is indicated or until the scrifndication is explicitly cancelled.

The third example is taken from the article particthcontains the etymological
discussion. When tracing the etymon’s persistencether (Romance) languages a
word dealt with is not followed by its definitiomless its sense differs from the sense
given above (other Romance word or etymon). Theesapplies to the indication of
the part of speech.

This principle of condensing information within tatic internal structure implies a
considerable disadvantage: the intuitive use ofdibBonary only gives access to the

* This is expressed b4 meaning “sans localisationsine loc.
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information given in an explicit way but not to tirformation given in an implicit
way.

It is what we call “dynamic access”, which allowa fan inclusion of this implicit
information, and which requires an elaborate stmadtXML markup. It appears that
access to implicit information of other dictionari®ia search functions does not
always work with the desired accuracy, a fact wisiebms typical to us.

To take an example from another dictionary: ireiticle veing the MED registers the
anatomical ternveine aborchias ~aborchireferring to the entryeineand being the
mediaeval term for what we now define as the adttd.knowing that, and searching
the online version of the MED for the terveine aborchithe search unfortunately
does not generate any matches. To find the teris itecessary to search for the
adjectiveveinealone.

The DEAF has set as a target that the static fdrtheodictionary will not affect the
searchability of the information which is expligitand implicitly given in the
dictionary’s articles.

5. Conclusion

This brings us to the final questios elLexicography determined by technical
potential, that is, by “e”, or by lexicography?

Both answers are possible and both produce rediiiesbest solution is however that
both sides — lexicography and computer scienceodldremphasize and insist on what
is most substantial from their own point of viewddase these elements for maximum
unified effectiveness.

The transformation of DEAF into DEAFél was complaeh by the range of
possibilities to supply, arrange, summarize or amfiormation. The dictionary, we
would respectfully suggest, exceeds most otherstsinmultiplicity. And it was
philosophically imperative for the lexicographersncerned that completely fixed
structures and entirely automated data managerhentdsnot be adopted at all prices.
In fact, it is this range of options which needsb® captured to insure continuous
academic freedom.

There was an early moment when “e” looked likelydtmminate lexicography. This
almost brought the transformation process and tistesmce of the dictionary itself to
an end, but a change of partner (for the “Institigie Program Structures and Data
Organization”cf. suprg saved the project.

In the case of the transformation of a long-essalld dictionary whose scientific
stability cannot be open to discussion, it is nsasly lexicography which must
dominate the “e”. In this case, lexicography mustib charge. The challenge for
computer science is to add its capabilities totthesformation project in such a way
as to exploit the possibilities of improvement amdichment: for this, the necessary
precondition is the existence and availability ef.“When dressing up the bulky old
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dictionary, the real test for the “e” element isaweoid inadvertently providing the
emperor’'s new clothes.
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Access to multiple lexical resources at a stroke:
integrating dictionary, corpus and Wordnet data

Lars Trap-Jensén
Society for Danish Language and Literature, CopgahaDenmark

Abstract

The paper presents a lexical resounrénet.dk which brings together data from two dictionaries
both originally print dictionaries, one historicahd one modern — with a contemporary reference
corpus and a wordnet, all with Danish as the obdgtjuage. Focus is on data exploitation across the
components, dealing with onomasiological querieshi dictionary based on wordnet data, and on
cross resource look-up possibilities from the tloeeponents.

Keywords: wordnet, dictionary, corpus, resource integrat@anish.

1. Project background

It is quite likely that the technological prospeofse-media will gradually change the
dictionary as a genre. No compelling reason exighy dictionaries should be
confined to dealing with words and their descriptsio Many e-dictionaries already
include spoken pronunciation and pictures, and wdiycontinue with encyclopaedic
articles, grammar paragraphs, and translation eesvintil, eventually, the day arrives
when we simply ask our computer a question andoivides us with the appropriate
answer. However, until that day we must take oee st a time, and in this paper |
will look at some of the very first steps we haaien towards increased resource
integration based on our experience with a Danisine dictionary site providing
access to two monolingual dictionaries and a cogbu®ntemporary Danish.

Ordnet.dkwas developed during a six-year project period draled in 2009. The
interface gives separate dictionary and corpus ssctmit at the same time their
contents are combined in various ways. Furthermdine, contents have been
supplemented with wordnet data for a new functiothé online version.

A few words should be said about the original reses. Both dictionaries were
conceived for print publication but at differentmés and under different
circumstances. Th®rdbog over det danske Spr¢ghe Dictionary of the Danish
Language, henceforth ODS), is a historical dictignen 28 volumes which was

! Society for Danish Language and Literature, Chanist Brygge 1, 1219 Copenhagen K, Denmark,
ltj@dsl.dk
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published between 1918 and 1956. Together witHivts supplementary volumes,
which appeared between 1992 and 2005, it covenogippately 250,000 words from
the period 1700-1950. The digitization of the argi manuscript was carried out as
part of the current project (see.g. Lorentzen and Trap-Jensen 2008), and a
preliminary version has been publicly availablecei2005. With regard to the current
topic of integration, the ODS is, however, the teakevant of the three components.

Den Danske Ordbo@The Danish Dictionary, henceforth DDO) is wheresinof the
integration is being explored. It is a dictionafynoodern Danish covering the period
following the ODS,i.e. from 1950 onwards. Conceived and published (20IB2 as
a print dictionary in 6 volumes, it was, howeveregared with the use of modern
methods and technology. The SGML format of the aeda converted to XML and
considerable effort has been made to restructuzedtita to improve it for screen
publication as part of the current project.

KorpusDKis a reference corpus of contemporary Danish.#ssuof it was built as an
integral part of the DDO project, this dictionangitg the first corpus-based dictionary
compiled for Danish. Spoken language and texts weae restricted for privacy or
copyright reasons (such as private letters andedlarwere removed and new texts
added when the corpus was made public under thes rdridorpus 2000(seee.g.
Andersenet al. 2000). It was mainly the name and design that vwlenged when it
becameKorpusDKas part of the current project but new texts haentrollected on a
regular basis since 2005.

DanNetwas constructed on the basis of words and seages from the DDO in a
joint work between the Society for Danish Languagd Literature and the Centre for
Language Technology at the University of Copenha@ee Pederseet al. 2009).
Data from DanNet are used in the online versiothefDDO.

It is worth noting that the data are more compatilian one might assume at first
glance. The ODS and DDO were compiled at times whmth theory and practice

were different but even so, they were developedhleysame institution, the Society
for Danish Language and Literature, and within Hzeme tradition of descriptive

lexicography. There is an intimate relation betwé®s empirical basis of the DDO

and (parts of) KorpusDK, and the same is true ef DO and the Danish wordnet,
DanNet.

2. Related words in DDO

As a new feature, the online DDO offers “relatedrag3 for a substantial number of
word senses. “Related words” is a thesaurus-liketfan which is particularly useful
for language production and for (advanced) langlegeing purposes. It assists users
in “finding the right word” when writing a text and developing their communicative
skills to express themselves creatively, with ngammd accuracy. For language
learners, it provides an overview of a semantitdfibat is important in vocabulary
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training as words are not learnt in isolation bather in comparison to words with
similar meanings.

As data from the Danish wordnet is used for thatdee, a few clarifying remarks
about this resource are in order.

Wordnets are language technology resources thae lpmimarily been used in
information systems, for example for informatiofrieval, word sense disambiguation
and artificial intelligence applications. The bagitt is thesynseta set of one or more
synonymous words that express the same conceph ®aod sense belongs to a
particular semantic class — calledtological type -established by a rough division of
the conceptual world into approximately 200 sentactasses based on principles
known from traditional componential analysis. Exdsspof ontological types are
Natural+Substance(ice, lava, sany Plant+Object+Comestible(avocado, carrot,
tomatg, Human+Object+Occupation (accountant, nurse, taxi driver and
UnboundedEvent+Agentive+Ment@kflect, analyze, think

e

Mente du: ¢

Computer substantiv, felleskan

BOJNING | -en, -&, -Ne

votate | [kam'piuzdal 3] Sogeres

OPRINDELSE| kendt fra 1959 « fra engelsk computer, af latin computare

og

g 'beregne’ A rulop
; ¥ comme il
NgET = ¥ communic
| a5
elektronisk maskine der styret af edb-programmer kan behandle ¥ comorer s
store mangder data pd en systematisk méde » comarisk:
. . b compacte
sYMOMYMER| datamat | datamaskine | edb-maskine | nu sjeldent
» compactd
elektronhjerme b compilere
o [ -3 ; F o
BEsL£GTEDE 0RD**™*|[ mere generelt; |apparat [ mere specifikt: | terminal | EAMBIEES
: 2 z P Composit
arbejdsstation barmbusmaskine desktop hiermnme-pc | ¥ eompmuns
hjemmecomputer | laptop | beerbar | mainframe » computer
mikrocomputer | minicomputer personlig computer | pc | FDA b computer
3 b oC
palmtop | server | supercomputer | skeermterminal | Eompidkes
P computer
mikrocomputer | minicomputer || pndre ord med "apparat” som
ke P M ) L‘ —— 'l ¥ computer
overbegreb: skerm | cd-rom-breender | overheadprojektor | » computer
instrument | oscillator | afleser | iltapparat | kortleser | b computer
solpanel | dekoder | radio | radiosender | radiomodtager | :C'-‘mput’;r
i L £ . camputer
radioapparat gasapparat gasbrander | sprajte fiernskriver | S T
co iUte
scanner | skrivemaskine | duplikator | ..wis 159 flere | | .skjul vis som computerca
grafil (eksternt link) [0 » computer

Figure 1. Information on related words in The DdnBictionary

A synset can be related to other synsets throughusasemantic relations, in DanNet
a total of 18 are used. The most commonly usedtisak are: hyponymy,

2 The account of DanNet data in DDO is based orato®unt given in Sgrensen and Trap-Jensen
(forthcoming).
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hyperonymy, part-whole, antonymy, near-synonymgdufr, concerns and involved
agent. The relations have been encoded for eadkidndl sense and the coded
outcome is what is used to calculate candidate®Related words".

An example is shown in Figure 1. For obvious reasdahis and the following
examples are in Danish but hopefully they are m@gonally understood. According
to the underlying hyponymy hierarchy, related woads selected from three levels:
more general words (indicated by “mere genereltFigure 1) from the superordinate
level are taken from the level immediately abowve,the word or words serving as
genus proximummore specific words (“mere specifikt” in Figurg dre taken from
the level belowi.e.among the hyponyms; and finally, the last groupta@iois words at
the same level as the sense looked up (indicatethdyheading “andre ord med
“apparat” som overbegreb” in Figure 1)e. words that are co-hyponyms or sister
terms.

The first group, the hyperonyms, is straightforwasdthere will always be a limited
number of candidates in this group, in most casss ¢ne. It is possible to have
several words occurring as hyperonyms but onlyhi& ¢vent that a) a concept is
expressed by two or more synonymous words: the yeeqghas as its hyperonym the
synset consisting ofar, auto, automobile, machine, motorcar b) if a word has
more than one hyperonym: in DanNet the wordrfdler skate(Danish:rulleskgijtg
has been encoded as a hyponym of both the syoswtear, footgeamnd of the
synsetsporting requisiteAccordingly, all the synonyms appear as more geveords
for jeepandroller skate respectively.

More problematic are the co-hyponyms as there neagdveral thousands of them in
the extreme cases. To help selecting the bestbtiitaords, a score has been
calculated to express the similarity between theyamord and the co-hyponyms. The
entry word in the relevant sense is compared tb eathe co-hyponyms, and first the
ontological types are considered: the greater timélagity between the ontological
types, the higher the score. Next, the relationscidging the two are compared:
having many relations in common yields a higheresdmt complete accordance is not
obligatory. Finally, not only the number but al$e tkind of relations encoded is of
importance: thugetrol caris more similar todiesel carthan it is tocrane lorry
because although all three share the same relati®rPART, the relevant parts for the
former two —petrol engineand diesel engingrespectively — belong to the same
ontological type as opposed to thes_PART= ‘crane’ of the last.

Based on the similarity score, the co-hyponymspaesented in descending order. The
list has been reduced to the 30 highest scoringlsvbut with the possibility to see up
to 200 as a clickable option.

The most problematic group is the list of hyponyis.with the co-hyponyms, the list
of hyponyms can be long but, unlike the co-hyponywes have found no meaningful
automatic way of selecting the best candidatesvelflook up the woratar, should

petrol carbe considered more relevant themane lorry? So far, we do not know the
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answer and, as a provisional solution, we simplgwsta list of up to 200 words,
randomly reduced. This is by no means expedientfanéuture updates we hope to
develop a better method of presenting the informmatfor instance by grouping the
hyponyms in relevant types.

2.1. Comparison witMacmillan Online Dictionary

A similar thesaurus function is offered ibjacmillan Online Dictionarybut in this
case the contents have been manually edited. FRysteows the thesaurus entry for

car.

thesaurus entry for €ar

back to definition of car

car

a road vehicle for one driver and a few passengers.
Someaone who drives a car is called a driver ar a mataorist

Synaonyms ar related wards for this meaning of car.

General words for car

car noun
a road vehicle far ane driver and a few passengers. Someane who drives a car is called a driver ar a
motorist

motor car uoun
acar

motor uouy
a car

auto woun
acar

automobile ooy
acar

wheels oo
acar

back to definition of car

Figure 2. Macmillan’s thesaurus entry for ‘car’

This is an alternative way of doing things andsifristructive to compare the results.
The first thing to notice is that the sheer numtifewords is much more manageable
due to the fact that the words belong to more s the same level of abstraction. In
many cases this gives just the relevant alternatfee the user trying to find other
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words in text production. Conversely, several oé teaxamples in Figure le.g.
overhead projector, oscillatoand scanner are not likely ever to become real
paradigmatic alternatives faomputer The problem of over-generation of candidates
from DanNet is connected with the number of ontwalgtypes. Most thesauri from
Roget onwards use 800-1,000 semantic groups wheheasiorm of about 200
ontological types used in wordnets is bound toltésumore members per group for a
given vocabulary size — unless it is combined wdtther criteria, such as the
ontological type of the target sense for a givdati@n. An example of an extreme
case is the rich vocabulary connected with ‘persBetause of the lack of more subtle
taxonomic subdivisions, a word likatholichas 3185 co-hyponyms, includihgppie,
fascist, godfather, gourmet, ecologistd cat owner words that have little in common
apart from the fact that they denote persons.

Another difference is that the heading of a sugbnate term in DanNet as well as all
the category members are always themselves wortfeifanguage. It is an essential
feature of DanNet that it should reflect a “natlredhtegorization of the world,e.
corresponding to the lexicalized labels for consegft the Danish language. This is
arguably the major difference between a wordnetandntology, and we deliberately
wanted to avoid introducing conceptual categothies kack linguistic counterparts. We
regard this as a strong point of DanNet, in paldicwith respect to its primary use in
language technology. In thesauri for human usexsehier, the need for categories of
a manageable size is more important than havinggoaies with only single word
headings. This remains a problem when it comebd@tesentation of WorldNet data
in comparison with the manually compiled thesaurus.

On the other hand, the manual approach has itdgunsh too. However commendable
the effort to arrive at numerically manageable gates, it all depends on the
meaningfulness of the headings chosen. Tairchilla as a case in point: if you are
looking for alternatives in Macmillan you arrive tie category “Mammals found in
North, Central and South America”, with 27 membdvy. guess is that you are as
likely to be interested in other rodents or in othets as you are ialpaca, coyote,
grizzly or caribouas alternative words farhinchilla. Likewise, if you are looking for
other words for ‘off-road vehicle’ under the heaglitVehicles used away from roads
and on snow” you will not findland Rovembecause this has been assigned to “Makes
of car”; andfour-wheel drives found under “Equipment and systems in cars dhero
road vehicles”, wheregesephas been placed under “Military and industrial etds”.

And although Macmillan is generally economical andthe point, they sometimes
also face the problem of having too many or iltsdiwords. If you look up the word
confectioneryfor example, you arrive at a group labelled “Typd food or drink”, a

sizeable group with almost 50 members but not nwdrigem obvious alternatives for
confectionery aphrodisiac, baby food, creole, macrobiotic, nutatical, slopand

wholefood to name but a few. | hasten to emphasize that ihinot a general
impression: If, instead ofonfectionery you look for sweetsthe group “Sweets and
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other confectionery” contains an equivalent nundfepardon the pun, very palatable
examples.

In our case, the solution to the over-generatiomygonyms seems to be either to
introduce sub-categories manually, especially todwahe more abstract end of the
semantic cline, corresponding to Macmillan’s growbs‘general words foiperson,
vehicle, machinestc.”, or to develop a quantitative method that ldcallow us to
rank and select the most appropriate words asdoi for co-hyponyms. But at the
time of writing we have not accomplished this, whis why a small “beta” sign has
been attached to the function label for “Relateddst

J \_ | [sigop] andre ord

computer

elektronisk maskine der styret af edb-programmerk ...

arat, skrivy
. diskettHgRRY R Feang sngtere
bandkassette fremstille

ushnegle data RELATIONER
ram spillekonsal ® bruges til
harddiskc system fremstilles ved
ach db-anl
cache edb-anlag ® bruges til (objekt)
baggrundslager net del af

diskdrev

robot #® har underbegreb

datalager terminal har del

® har owverbegreb

databus arbejdsstation

adressebus c o m p U te r

webkamera

bambusmaskine

desktop

styrepind hjemmecomputer

udvidelseskort beerbar
indstikskort mainframe
whiteboard
netkort
bus
cd-rom-braender

\ydi:uf[i "
ke 'Whﬁ% uter

mikrocomputer
minicomputer

personlig computer
PDA

server
e

Figure 3. Visual representation of “computer” in dreord.dk

Finally, to meet the needs of language learners athdrs interested in systematic
vocabulary training and semantic fields we have laanted to bring an overall visual
presentation of related words, along the linesThé Visual Thesaurusand other
viewers that allow the user to browse wordnet datd.as sometimes happens when
you release data as open source, others do tHerjglou. This is what happened for
us when we discovered andreord.dk (‘other wora@syite that does precisely that. So,
instead we have chosen to link to this externaluese for the visual presentation. An
example is shown in Figure 3.
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Apart from the visual presentation, the site alsavjgles a search box, an extract from
the definition, synonyms, one or more example sem®, the path of hyperonyms,
hyponyms and the ontological type.

3. Dictionary and corpus data

Dictionary data are linked with corpus data in @as ways. Figure 4 shows the entry
for ‘flag’ (same word in English) in DDO. In theftecolumn the user can:

« look up the relevant lemma in the corpus (1);
« calculate collocates of the lemma (2);
* look up the corresponding lemma in the ODS (3);
And, in the centre column, the user can
* look up corpus examples of the specific collocaishown (4).

For all three options in the left column, the usan choose whether the query should
be for a) the string, or b) a particular part ofegh. The latter is particularly useful in
case of homonymy.

Den Danske Ordbog

= I
= _ | Kort visning ‘ Lang visning Ep A @
4 Sog it flag| | Seg
» Ordbog |
flag substantiv, intetken
Om Den Danske Ordbog Mente du: flage | fag | A& ...vis flere
» Hjzlp til sagning Vis overblik ’T
+ Falta om DDO | Sogeresultat ‘ Alfabetisk liste
BAINING | -et, -, —ene
» Artiklernes opbygning !
uptate| ['flee”j] | i sammensatning ['flaw-] [G] Opslagsord (1)
¥ Genveje til DDO
oPRINDELSE  fra nederlandsk eller engelsk flag, af uvis oprindelse + flag sb.
Send et ord Bet 1nger = Faste udtryk (9)
Krasser
= rektangulart eller kvadratisk stykke stof som med sine
Relaterede sogninger farver og maenstre symboliserer noget bestemt, fx en
Teksteksempler nationalitet — er ofte hejst op i en stang
flag SEOGSA, vimpel | stander
flag. sb. @
BESL/EGTEDE ORD*®™| | ..wis
Naboord
flag @ EksEMPLER redt flag ¥ | det danske flag [
flag, sh. 2
Dannebrog er det ldste flag, som stadig er i brug
Ordbog over det danske BeriTa0
SPI’OE [ =
f2a €)
flag, sb.

Figure 4. Look-up possibilities in KorpusDK and Obfered by DDO

The “K” icon (K for korpug in the centre column is clickable and when adtédait
submits a query for that collocation. The resutt‘fwdt flag” (red flag) is shown in
Figure 5 as a common concordance display withéaeched words highlighte'd.

% The default setting for multi-word queries allowp to three intervening words — hence the
varying number of highlighted words — but the seftior multi-word queries can be customized at the
user’s will.
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The alternative query options are, as always, foumthe left column (under the
heading “Relaterede sggninger” in Figure 5). Heig possible to:

« calculate collocates of any of the constituting dgprbased on the possible
lemma forms (1);

« get a list of fixed phrases containing any of dtts constituting words (2);

e look up the multi-word expression or any of the st@nting words in the
DDO, as a string or as a specific POS (3);

* look up any of the constituting words in the ODS aastring or as a specific
POS (4).

The list of fixed expressions in (2) is itself dexdl from DDO. It represents a subset of
multi word expressions (bearing in mind that the@Was itself based on evidence
from a subset of KorpusDK)yiz. those expressions that were selected for
lemmatization by the editors during the manual citatipn process. Concordances for
words or expressions are easily generated witlick, ddoth from the list of collocates
and from the list of fixed expressions.

LIS Sl e
l@rslen. Sidenhen andredes reglerne. Manden med det rade flag forsvandt, hastigheden blev sat | vejret,

Relaterede sogninger séledes selv 1970ernes svar p& manden med det rede flag, hastighedsbegransninger og dampudsl

Naboord og sperger, om vi kommer ude fra bAden med det rode flag med kors i midten. Han har vaeret ude a

rod, adi. los. Startskuddet brager. To guider | front pd cykler med rede flag hangende fra bagagebasreren viser veje

flage., sb. @

flage. vb. af et fint lag snekrystaller, og prajelteren oplyste det rede flag over kreml. Foll: var p& vej over pladser

flag, sb. englehop og kuskeslag, Hfer Daniell Marcussen lod sit rode flag med maerket Rebel smaelde mod den st
gennem sandet[..], men skal han s& skifte tl det rode flag, nér han traeder uden for landingsomréc

Faste udtryk

rodt flag banker ligger et eventyrskib fra 1001 nat halvt slgult, to rede flag og en hej red forstavn stidker op. Lang:

'f"Ld @ hende, stod stationsforstanderen p& perronen med det rede flag laftet, som om det var hende, han hilste

402
flag og dagen | gér, ti de omsider kunne sstte det rode flag ud for at markere, at pizzabageriet lukke

det blev kort efter. Efter 16 omgange stal lebslederen det rode flag ud. En time senere opgay man at fuldfal

Den Danske Ordbog at tekke forholdene. Er de ikke forsvarlige, bliver det rade flag hejst- o ifelge livredderen, respelteret.

redt flag

E den holdes der godt gje med ved Vejers Strand. Det rode flag Livredderne gér flere gange om dagen i
flage @ af sgrgende sggte ned foran longepaladset | Rabat, og de rede marokkanske flag med den femtakkede st
flag

de ale sammen og vinkede tl os. Officeren med sit rede og grenne flag, og Arme med tophue og fo

Ordbog over det danske den danske national-arena. Fra alle sider hilstes han af rade og hvide flag; Dannebrogs hvide kors side ¢
5

Prog Leo farer mig ind | stuen, som er pyntet med rode og sorte flag og et stort bilede af Fgreren
rod, adi.

flage, sh. @ hos Christie's, der i aftes havde pyntet med hvide lijer, rede roser og skandinaviske flag i sine gallerier i
fage, i, zre eler en nation af glade fjolser med lgrdagssnaps, rede seler og flag | kolonhaven, men et fint fzlso
flag, sb. =

fredeligste plet i byen. Henover muren lkan man se det rode tyrkiske flag og det ligeledes halvmane-smy

Figure 5. Look-up possibilities in KorpusDK, DDO&®DS

5. Perspectives

This is roughly the current state of affairs bubyiously, things do not stop here.
Among the priorities for continued development thie=following:

First, we need improved tools for tagging and paysiew corpus material. At present,
the KorpusDK contains c. 56 million tokens and haschanged since it was released
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in 2002. Texts have been collected continuouslyeesi@005 but await mark-up.
Provided we can develop new and expedient markrapegures, we hope to supply
lemmas, variants and inflectional forms with corgusquency information. With
proper syntactic mark-up we would also be ablefterdook-up possibilities for the
valency patterns given in the grammatical secttomd with a continuous influx of
texts, corpus analysis can be automated to genesiattidates for new lemmas in the
dictionary.

Another perspective is the development of an imtteghk separate onomasiological
presentation of the DanNet data where the userjoany and navigate the semantic
hierarchy, e.g. through a tree-structure view of the nearest sugerate and
subordinate levels. Whether it should be via a sgpasearch page or integrated in the
entry (.e. as the current presentation of “Related words”)a@s an open question at
this point. Recently, The Society for Danish Langriand Literature has received
funding for a three year project to develop a tiadal thesaurus based on data from
DanNet. This will allow us to address the probleansl shortcomings that have been
pointed out here.

Finally, we would like to incorporate more gramroatiinformation in the dictionary.
Our institution is involved in the edition of a newmprehensive grammar of Danish
and an obvious perspective is to link directly frdlre grammar sections of a
dictionary entry to the relevant paragraph in themgmar.
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Showing phraseology in context:
onomasiological access to lexico-grammatical
patterns in corpora of French scientific writings

Agnes Tutin
LIDILEM, Université Grenoble 3 — Stendhal

Abstract

Phraseology is prevalent in scientific writing amadjood command of prefabricated patterns in this
genre is required to write high quality texts awedbe fully integrated into the “academic tribe”.
However, for French, few phraseological resouraes carrently available. For a writing aid in a
second language, the user needs authentic corgastbaamples and an onomasiological or rhetorical
access to this lexicon. NLP techniques offer aeredting perspective for this kind of application a

a model of this kind; using rhetorical functionsdasemantic and syntactic properties, inspired by
Sandor’s concept matching (Sandor 2007) and themof frame (Fillmoreet al. 2003), is presented
here. A first implementation has been realizedhéndontext of the Scientext project.

Keywords: phraseology, academic and scientific writingJawdtions, NLP, corpora.

1. Introduction

As outlined by Gledhill (2000), Pecman (2004, 20@nd Loffler-Laurian (1987),
phraseology is particularly prevalent in scientificitings, as in many professional
discoursesd.g. marketing discourse, Cusin Berche 1998). Therebatk a specific
lexicon and a specific phraseology of scientifigtivgs, which are to a certain extent
cross-disciplinary, and have been built especialiyteaching applications in a second
language. For example, Phal's Vocabulaire Généfatiehtation Scientifique (Phal
1971) is a basic scientific lexicon of scientifiodks within the framework of the
francais fondamental(Gougenheimet al. 1964), while in English Coxhead’s
Academic Word List (Coxhead 2000; Hirsh and Coxh2@d7) is intended to be a
lexical database for teaching applications in Efglior Academic Purposes. More
recently, several studies have used NLP technitpetefine this cross-disciplinary
scientific lexicon (Drouin 2007; Paquot and Bestg2®09) and have proposed
semantic descriptions of this lexicon and phraggpo(®ecman 2004; Tutin 2007).

A good command of this lexicon is required, notyotd write high quality texts (in
order to be published and to get positive evaluaatiftom peers), but also to use the

! agnes.tutin@u-grenoble3.fr
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proper language of the “academic tribe” and to liby fintegrated in the academic
community, as outlined by Swales (1990). Phrasgolsghere defined in a broad
sense as recurrent multiword expressions which lexiealized. It is particularly
important in academic language since it is useal set of prefabricated “ready to use”
patterns for the scientific writer. It is essentialprovide a semantic and a rhetorical
description of this phraseology, and to make abkélaa large set of corpus-based
examples of this specific lexicon. Resources of #ind are almost non-existent in
French for academic language. However, NLP teclmigwhen combined with
semantic treatments, offer an interesting perspedtir this kind of application.

In this paper, | will first present examples of mas-based phraseology and several
semantic treatments of this lexicon. | will thenvel®ep a proposal for an
onomasiological and rhetorical access to this @ulagy, and a first implementation
within the framework of the Scientext project.

2. Corpus-based lexical resources and onomasiologic
approaches to phraseology

2.1. Corpus-based lexical resources

What non native speakers often need most as angdtid is probably a large set of
authentic corpus-generated examples, which illtesttae phraseology in its natural
environment. They often have a passive knowledghisfvocabulary and just need to
select the right collocations and check the symtambnstructions, which can vary
considerably. Several tools showing collocationsadntext are already available with
the help of NLP techniques. A well-known exampleKiggarriff's sketch engine
(Kilgarriff et al. 2004), based on NLP techniques, which providempus-based
profile of a word (a “word sketch”). For exampler the wordhypothesisthe most
relevant collocates are sorted by syntactic stract®ne can thus look up the most
salient collocations in whichypothesiss the direct object, the subject, has a modifier,
and other relations as shown on Figure 1. For @l twpothesisthe most significant
verb-noun collocations ate test a hypothesiar to support a hypothesis.

It is also possible to display all the concordancésthis collocation, including
syntactic alternations such as passive voice ativel constructions.

A second very interesting corpus-based dictionarythe “dictionnaire des co-
occurrences” of the French writing aifintidote (Druide Company). This tool
incorporates several dictionaries, including aidiwry of collocations. This lexical
database is semi-automatically generated with éte of NLP techniques (Charest
al. 2007) and provides a list of collocations organiaedording to syntactic patterns
and sorted by association measure. Relevant coegamples, which have been
manually checked, are associated to each collaga®shown in Figure 2.
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Horme || Concordance| Word Sketoh| Thesaurus| Sketoh-Die]

hypothesis BNCfeq- 2225

object of 801 3.3 subject of 219 1.7 a modifier 753 2.4 n modifier 396 15 pp aboutp 10 17.8
teat 148 5162 |predict 2 2062/ |l 4% 51432 |expectation 97 50 36 | |relationship 5 1251
support 112 39.27| |explain 11 17.57| |rational 76 49.25| | Samuelson 19 453

reject 36 29.6||appear 7 12.35| | clausal 10 34.51| |accelerationist 1040.21| [possessor 80 S
formulate 17 26.23| [seem & 11 37| |working 32 30 14| |mixture-of-distribution & 37 97| |Easterbrook 12 54.5
refirte 8 2338| mggest & 11.08||speculative 15 30 04/ flocculus 926 82| | Sheldrake £ 2903
confirm 19 20.74| |require 6 9.88||competing 15 29.18| |Ticbout 527.02

propose 18 20.53| [lead 5 8.65||testable 6 24.45| |continuum 82403 obj ofp 276 2.1
falsify 519.18| |malke & 6.03||alternative 16 2245/ |efficiency 12 20 88| [test 22 2376
generate 11 15.93 adaptive 7 22 22| |censorship 5 172 |testing 11 2354
explore 2 15.56| [adisubjectior SO |causal 221.11] |word 18 16.58| |explosion 11 23.52
contradict 5 15.52| |falsifiable 6 33.7||lexical 8 19.95| [tsting 515,78 | |version 15 205
form 16 15.3||correct 22416 |partial & 186 |rate 14 13 73| |confiration 7 2042
span 51501 efficient 10 18 31| |market 11 1208 |set 13 1216
investigate @ 14.83 natural 13 16.38| |direction & 11.3||validity 5 17.96
examine 11 14.71 specific 12 16.27 prediction 5 15.65
advance 71463 initial 2 15 66| | modifies 3z 0.1 number 16 14.64
distinguish € 12.49 seientific 21561/ |testing s 2051 | supporter 51261
accept 1011.75 correct 81557

suggest 10 10.95 explicit 5 15.47| |Endion 208 06 pp obj with-p 43 2.0

Figure 1. A Word Sketch of hypothesis in the SKetafine

~Interruption (189)

~ Avec épithéte (54)
gréve genérale
greve illimitée
gréve illégale
gréve déclenchés
gréve etudiante
et 439 autres...

- Avec apposition (2)
gréve-surprise
gréve-lock-out

+ Avec complément nominal {42)
gréve de la faim
gréve des mineurs
gréve de Famiante
greve des cheminots
gréve des enseignants
et 37 autres...

~ Avec complément verbal (1)
gréve pour protester

- Sujet (22)
la gréve paralyse
|z gréve éclate

NOUS pOUYONS BNCOFe NOUs appuyer sur un autre témoignage
pour démontrer |a puissance de ldée de gréve générale,
Georges Sorel, féfexions sur fa wiolence, Gallica

Il ne suffira pas de poser d'abord la gréve générale pour en faire
ensuite réussir la révolution.
Jean Jaures, Studes sociafistes, Gallica

Une gréve générale de solidarité avait éclaté partout 3u Québec,
Louis Fournier, Sofidarité inc., Québec Ameérique

Une nouvelle gréve générale a été déclenchée début décembra
au Wenezuela, paralysant le secteur pstrolier.
Dernieres Mouvelles d'Alsace

Cet événement suspend pravisoirement la crise, le syndicat
socialiste FGTB, menagant le pays de grave générale.
Wikipédia

la greve dure
la gréve perturbe
la gréve affecte

Le 21 octobre, les organisations syndicales et d'entrepreneurs
avaient appelé & une gréve générale de protestatian.
Diffusion de linformation sur lameérique latine

et 17 autres...

Figure 2. An example of Antidote’ dictionary oflocktions

For example, for the wordréve (strike), we can find verb-noun collocations like
déclencher une grévéto launch a strike) and authentic examples drdvam
newspaper corpora. Nevertheless, in these two messuthere is regrettably no
semantic description of the collocations, whicla igroblem for a writing aid tool in a
foreign language.
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2.2. Onomasiological approaches to phraseology

This section presents several semantic or rhetariassifications used to describe the
scientific phraseology. Such approaches, combinedotpus-based examples, seem
very promising.

2.2.1. Pecman’s ontology of the General Scientifinguage

A first kind of typology has been designed by Mojacman’s “General Scientific
Language” (Pecman 2004; 2007), a very complete sopmhisticated ontology to
account for the phraseology in this sublanguagés ®htology is organized under 4
main spheresi.e. the scientific, universal, modality and discoursggheres) and
includes 125 concepts. Each concept is relatedget @f multiword units in French
(and their translation in English). For exampler, fbe concept ‘collaboration’, as
shown in Figure 3, we have expressions suchoasncourage a collaboration, to
establish collaboration...

-/COLLABORATION/

collaboration (rhr.) apporter sa collaboration a/sur : to collaborate on/in,
ex. apporter sa collaboration a un projet : to collaborate [on/in] a
project ; développer davantage une collaboration : to expand a
collaboration ; encourager une collaboration : to
[encourage/ffoster] a collaboration ; établir, développer, mettre en
place une collaboration: to [establish/develop/build up] a
collaboration ; étudier <qch> en collaboration avec <gn>: to
study <sth> in collaboration with <sb>

Figure 3. Phraseological units associated to thaaapt of ‘collaboration’

establish
develop
build up
encourage
foster
— to expand a { collaboration ]
benefit from cooperation
rely on -
— to — study — sth - in — collaboration
} with <sb=
— o — initiate — a —  collaborative = — project
= . L |
! active I
! close !
S,
| gowmg 1 "
T international | collaboration
| successful | - -5
| ongoing | : in !
! renewed | ! on !
L. - | between |
(ke = I owith !
! clos_e I Lo -
| gowing
—— intemational —  cooperation
! renewed :
1 1
B -

Figure 4. Pecman'’s collocational framework for ‘lddoration’ (Excerpt)
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Pecman also proposes to represent multiword unitoilocational frameworks (as
already formalized by Altenberg 1998). Accordingthe author, this representation
makes it possible to account for both the syntagnaatd the paradigmatic levels. In
the example for the concept of ‘collaboration’ (deigure 4), we can see all the
expressions and the variations related to this egingfor example, morphologic
variations or lexical variations). This represeiotatis very close to finite state
automata and can be easily implemented in locahgrars applied to corpora. Local
grammars using dependency parsers are nevetheless affective, because these
syntactic representations are closer to semargiesentations than surface automata.

2.2.2. Rhetorical approaches

The phraseology of scientific writing has also beealyzed within the framework of
studies dealing with the concept of metadiscourgepse classical definition is,
according to Crismore and his colleagues:
Linguistic material in texts, written or spoken, ialh does not add anything to the
propositional content but that is intended to h#ip listener or reader organize,
interpret, and evaluate the information given. ¢@roreet al. 1993: 40)
These approaches are generally related to theritetéunctions of phraseology in
scientific writings where formulaic sequences asoaiated with specific goals, such
as, for scientific writings:

- Giving evidence to a facts we can see on this table, we can observe that

- Structuring the text with metatextual markafge will first present ...

- Giving an opinionAccording to us ... We think that ...

- Contrast and comparison with peer workontrary to Parker (1990), we
hypothesize ... Our study differs from ...

- Scientific filiation or academic filiationFFollowing Parker (1979) we hypothesized
that, we borrow Parker’s definition ...

Several models have been proposed to account dgethetorical functions. A very
popular model is Teufel's (1998) “argumentative ingfi, originally used for

automatic summarization. Teufel associates a lfsffoomulaic expressions with
specific rhetorical functions. For example, our knowledgeds associated with the
function “gap introduction” whilevhen compared tis associated with the function
“comparison”.

However, as highlighted by Sandor (2007), the fdamuexpressions used by Teufel
are just “bags of words” and are not organized fransyntactic and a semantic
viewpoint. To fill this gap, Sandor proposes aremative model, the “concept
matching” model which includes a semantic and atexyit representation for
rhetorical functions. For example, the backgrouistalrse function is composed of
concepts such as ‘background’ and ‘knowledge’ whithurn are decomposed into
subconcepts such as ‘general’, ‘past’, ‘researcheréntal activity’ ... The concepts
are related to a list of lexical items, and the sloohcludes syntactic relations.
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Sandor’s perspective seems very effective and déas b source of inspiration for our
project.

3. A proposal and an implementation for an onomasiogical
approach to extract corpus-based phraseology

3.1. Representation

The present proposal aims at providing the phraggolassociated with specific
rhetorical functions. The representation includesé levels:

- A rhetorical level indicates the rhetorical function, for example iigiv an
opinion, or showing scientific affiliation.

- Thesemantic and enunciative leveincludes semantic predicates, the semantic
roles of the participants, participants in the anative situation. Our
representation here is close to Fillmore's semdmdimes, or Sandor’s “concept
matching”.

- A third level is the level of thdexical markers and of thesyntactic
organization.
I will illustrate this representation with the exale of the rhetorical function of
scientific affiliation, which is lexicalized intaxamples as the following ones:

1. Cette étude reprend ici les travaux de Bunt (1895)...
[This study uses here the work of Bunt (1995) ...]

2. A la suite de (Lee 1986), nous considererons gemployeur ... [Following (Lee
1986), we consider that ...]

3. nous avons choisi d'utiliser le modéle des gragioeseptuels [Sowa, 1984] ... [We
chose to use the model of conceptual graphs (SHe&) ...]

In spite of their lexical diversity, all these exales can be represented with the help
of the same semantic frame, including four mainceqits:
- Theagent generally theauthor, for examplewe or I, but also in a metonymic
extensiongette étudd‘this study’).
- Theact of borrowing a concept or a scientific objectitiliser (‘use’), ora la
suite de(‘following’).
- The scientific concept which is borrowed:travaux (‘work’) or modéle
(‘model’).
- Theagent who is thescientific source generally a proper noun followed by a
date.

Figure 5 summarizes this semantic frame. From yimastic and lexical viewpoint,
several constructions can be associated to thisefras represented in Figure 6, with
the help of a dependency-like representation.
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In sentences liké& la suite de X.. (‘following X’), the concept of ‘borrowing’ isa
preposition and the source is a prepositional cempht, while in constructions like
nous utilisons le modele de (Xve use X's model), the author is the subject #mal
concept of ‘borrowing’ is a verb. It is possiblelist the various syntactic structures
where this frame can be encountered.

use
borrowing Borrow

fallowing

SOURCE
DEJECT \‘
author of the ] .
scientific ] [ authar of the ]
concept source

maodal Bunt {15857}
wa wark [Schnock 2008]
gurstudy concagt
approach

Figure 5. A semantic frame for the rhetorical fuantof scientific affiliation

Ala sutede X (), ... nous Nous utilisons le modéle de X () ..

utiliser

sUj Aty

. : nous :
nous, 313 suite de modéle

Figure 6. Several syntactic configurations
for the scientific affiliation rhetorical function

Several local grammars have been implemented failpwhis principle, where several
syntactic configurations are associated with rhieabrfunctions, including a set of
guasi-synonyms. Some syntactic dependency relatoascomputed into semantic
relations. For example, active, passive, and psadsive constructions can be
merged into a deep-object relation, as proposdddmyege and Roux (2003).
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3.2. A first implementation within the Scientexbferct

A first implementation of these local grammars haen realized in the context of the
Scientext project. This project, funded by the EFe®NR involves several teams
(Grenoble’s LIDILEM?, Chambéry’s LLE and Lorient’s LiCorf) and aims at
building a freely-available corpus of academic ingtin French and English, and
devising tools for studying linguistic markers apldraseology of stance/positioning
and reasoning.

Specific tools have been designed to search thmusoihe interface has been created
by Achille Falaise, from Olivier Kraif's Concquegtiery language (Kraif 2008). The
corpus has been syntactically analyzed with theedéency parser Syntex (Bourigault
2007).

The user can first select the corpus accordingeteeral parameters, such as the
discipline (or the family of disciplines), the teal genre (research article or thesis),
and the textual part (the corpus is TEI-Lite antesty as presented in Figure 7.

<]

[P <M<

Figure 7. Corpus selection in Scientext

Once the corpus is selected, the user can accesiath via several interfaces. The
simple interface provides scroll menus with fordesnmas and syntactic categories,
and makes it possible to use the syntactic depemekein a straightforward manner.
For example, on Figure 8, the query will extraatbgehaving the lemmaypothéseas

a direct objet.

2 Laboratoire de Linguistique et de Didactique demdues Etrangéres et Maternelles (Www.u-
grenoble3.fr/lidilem).

% Laboratoire Langages, Littératures, Sociétés ((hitpw.lIs.univ-savoie.fr/).

* Linguistique de Corpus (équipe LiCorn : http://wetv-ubs.fr/corpus/index.html).

5 www.u-grenoble3.fr/lidilem/scientext
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Mot 1 2

i
oo Jiote ) fTou !
+ i

Figure 8. A query with the simple interface

A complex query language can be used, using paspeéch tagging and syntactic
dependencies, combined with variables in a mordistipated way than the simple
gueries presented above. Predefined local gramrdeeding with stance and
positioning, built according to the model presenitedhe previous section, make it
possible to search for the phraseology associaidd avrhetorical function. These
grammars include variables and semantic relatiémsexample, passive and active
constructionsg.g. this confirmed the hypothesis the hypothesis was confirmade
considered the same semantic construction,). Lexdets of quasi-synonyms are
associated with concepts. Figure 9 shows a siraglifgrammar for scientific
affiliation, where the concepts ‘author’, ‘scieitibbject’ and ‘borrowing’ are used.

Il Grammaire de la filiation
// Objet emprunté

$objet=(<lemma=analyse #3>|<lemma=approche #3>|<lemma=concept #3>|<lemma=définition #3>|<lem
ma=démarche #3>|<lemma=démonstration #3>|<lemma=étude #3>|<lemma=hypothése #3>|<lemma=m
esure,#3>|<lemma=methode #3>|<lemma=modele #3>|<lemma=notion #3>|<lemma=procédure #3>|<le
mma=statistique #3>|<lemma=terme #3>|<lemma=terminologie #3>|<lemma=théoreme #3>| <lemma=thé
orie #3>|<lemmas=travail #3>) ;

/1 Auteur
$auteur =(<form=nous #1>|<form=on#1>|<lemma=je #1>) ;

1/ Verbe d'emprunt

$vemprunt=

(<lemma=choisir #2>|<lemma=compléter #2>|<lemma=employer #2>| <lemma=étendre #2>|<lemma=exp
loiter #2>|<lemma=généraliser #2>|<lemma=poursuivre #2>|<lemma=reprendre #2>|<lemma=retenir #2>
|<lemma=suivre #2>|<lemma=utiliser #2>);

Main = $auteur && $vemprunt && $objet :: (SUJ #2,#1)(OBJ #2 #3) ;

Figure 9. A simple local grammar of scientific hdfion

Results of the query are displayed in KWIC concoods (or larger text units) and
some simple statistics have been developed asecaadn on Figure 10. For example,
with the help of a predefined grammar of evaluatgsociations, the most frequent
evaluative adjectives are displayed in every dis@p textual genre or textual part.
For example, we have shown that evaluative adjestiare more numerous in
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introductions and conclusions where persuasiveesfies are more visible than in
more technical sections (Tutin, to appear).

4. Conclusion

For an onomasiological access to phraseology iacarsl language in a writing aid
software, NLP techniques offer interesting pergpest They make it possible to build
local grammars, implementing recurrent expressiamish can be regularly associated
with semantic and rhetorical functions. Like San(®@07), | think that the description
of this phraseology should be organized accordingetmantic, syntactic and lexical
principles, in order to avoiéd hoc descriptions. A first implementation has been
realized in this direction in the context of thae®text project. However, much work
remains to be done to offer a complete writing &itle linguistic model also still
needs to be improved.

4u total 499 occurrences ont 2té trouvées

Liste des lemmes k-

Lernme

meilleur resultat 1z
facteur important 1z
glement pertinent 11
probléme majeur 11
principal caractéristigue 10
caractéristique principal 10

glément essentiel 9

| Répartition des lemm

Partie textuelle ¥ mbre absolu d'occurr ombre de mots total Nombre relatif d'occurrenced
Developpement 385/ 1351290 = 2,85 %oo
Introduction &/ 141606 = 3.53 %o
Conclusion 29/ 64494 = 4.5 %oo
Notes 14/ 90446 = 1.55 %00
Annexe a / 52005 = 1,73 %oo
Titres g8 / 30843 = 2,59 Boo
Résume 4/ 17390 = 2.3 Hoo

Figure 10. Simple statistics for the query on eatilte adjective’s
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SciE-Lex: an electronic lexical database
for the Spanish medical community

Isabel VerdaguérElisabet Comelles, Natalia J. Laso,
Eva Giménez, Danica Salazar
University of Barcelona

Abstract

The aim of this paper is to show the potential dES_ex, a lexical database of non-specialised)(bio
medical terms, intended to help Spanish scientsizecially those in the medical community, to evrit
native-like scientific articles in English. SciEstgrovides morphological, semantic, syntactic and
collocational information. In line with new trends corpus and phraseological studies, which
emphasise the importance of controlling multi-wexgbressions as a device to structure discourse and
improve language fluency, SciE-Lex is now being pemented with 3- to 5-word clusters and
provides explicit information about their compasitj function and textual distribution. Formulaic
constructions are classified according to theicfiom in the discourse. The new additions in Scex-L
also illustrate the advantages that the electrfmmioat can offer, such as the possibility of corimer
formulaic constructions to headwords by means gkhlinks and the inclusion of information on the
variability of prototypical expressions, accompainiy notes clarifying their usage patterns.

Keywords: EAP, health science, lexical database, discouralysis, phraseology.

1. Introduction

Phraseological studieg.¢ Sinclair 1991, 2004; Howarth 1996, 1998; Grant@98;
Moon 1998; Hunston and Francis 2000; Wray 2002;e69&002a, 2002b; Biber 2006;
Hyland 2008; Meunier and Granger 2008) have praliderong evidence of the
central role phrases play in language and shiftedfacus of linguistic analysis from
isolated words to multi-word units of meaning.

In addition, as English is now the ‘lingua franda’'science and scholarship, mastery
of the language is crucial to those who wish toselisinate their research to the
international scientific community. The specialisaatabulary of the field does not
pose many problems, since scientific and technarahs are very similar in different
languages; however, non-natives may lack a goodch@md of the general terms used
in science and the prototypical phraseological eations of the genre. This lack of

!i.verdaguer@ub.edu
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phraseological knowledge, characteristic of noriveat is also shared by junior native
scientists (Gledhill 2000a, 2000b).

To provide autonomy to non-native scientists wgtiin English, English for
Academic Purposes (EAP) courses are taught in@easing number of universities,
writing guides are being publisheeld Swales and Feak 2005) and a section has been
included in the second edition of tidacmillan English Dictionary for Advanced
Learners(2007), aimed at improving the writing skills afarners in academic and
professional contexts. However, a phraseologicpt@gch has not yet been used in
specialised dictionaries.

Existing technical and scientific monolingual dictaries usually lack contextual
information on the syntactic and collocational eats of non-technical vocabulary
and on the usage of multiword units in EnglishsIthus necessary to develop lexical
databases and specialised dictionaries that incllelico-grammatical and

phraseological information, which can help to immonon-native scientists’

performance in specialised English.

The aim of this paper is to show the potentiaBofE-Lex a lexical database of non-
specialised (bio)medical terms, which is intendetielp Spanish scientists, especially
those in the medical community, to write nativeslikcientific articles in English.
SciE-Lexprovides explicit guidelines on the use of nonri@ological lexical items
and the word sequences they are typically found in.

The development oBciE-Lexin electronic format illustrates the advantages this
format can offer. It allows targeted search faeflitthat are not possible in print and
improves access to required information. The ebadtr format makes it possible to
connect formulaic constructions to headwords bymaez hyperlinks and to include
information on the variability of prototypical exgssions. However, the selection of
the content and the presentation of the informatiah the user would need in order to
produce a native-like text is still a difficult iss, which we will approach in this paper.

2. Methodology

The information included in the dictionary has médeecessary to integrate corpus
and discourse analysis. The main corpus analysétisrstudy is theHealth Science
Corpus(HSQ, a restricted-domain corpus which contains aasgntative sample of
texts specifically assembled for the current inigagion of the use of non-specialised
terms by the health science community. Given oter@st in the lexico-grammatical
patterns of non-technical terms in scientific Esigliand the conventionalised
phraseological characteristics of that genre, hadack of publicly available scientific
English corpora at that time, we decided to compileown micro-corpus, which now
consists of approximately 4 million words of sci@otresearch articles from prestige
online journals that cover different disciplineslsias medicine, biology, biochemistry
and biomedicine (for a complete description of¢hepus see Laso 2009).
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The results of our corpus analysis were codifie@diE-Lex which, in its first stage,
showed the combinatorial potential of words commamed in scientific registers.
SciE-Lex entries contain the following information: Wordask, Morphological
variants, Equivalent(s) in Spanish, Patterns oficence, List of collocates, Examples
of real use and Notes to clarify usage. We illustrthe database with the word
evidencdcf. Figure 1).

EVIDENCE
cN M Luj
E [evidencia, pruebas s | ver R
r o
c[adj ~ v N J
L [additional ~, available~, dearw~, direct ~,
lexperimental ~, first ~, further ~, genetic
~, good w, little ~, strong ~ ™ | o
Ex [There is no dear evidence of its efficacy. & | | —
| a
Cl~vV v N |[Nombre incontable. Para formar el
Iplural se pueden utilizar las siguientes
L [~ indicate, ~ suggest, ~ support [expresiones: lines (of)~, pieces (of) ~
(N) | e ’—
[Ex [Several pieces of evidence suggest that. o | |
regro: (14 [ T [0 PP R ce s
Registro: [I4] 1 [ 1) de 1
regiro: (14 [ 1[0 PP H ce

Registro: (I( ][ 51 [ |»1JpH de 51

Figure 1. Lexical entry of the node wosdidence

The software used in retrieving data from H®Cand refining the results further was
version 5.0 of the concordancing programiverdSmith ToolgScott 2008) and
ConcGram(Greaves 2009). We us&dord Smith Toolto make a list of general terms
most frequently used in scientific English and #ra&ct bundles automatically. We
then made us offoncGramto search for co-occurrences of two or more items
irrespective of constituency and their positionaliation. This enabled us to study the
phraseological variability of the items under asay

In order to perform our studies on multiword uratsd select those to be included in
SciE-Lex several steps were followed. First, we identifiadd selected possible
candidates by analyzing different lengths of busdigth WordSmith ToolsFor the
purpose of this paper, we examined in particulaaitithe most common 3-, 4- and 5-
grams in which the nouevidenceoccurs and concluded that:

« 5-word bundles consist of 4-word bundles and aabdei elementd.g. there is
some/direct/further/good/increasing evidence that
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» 3-word bundles tend to be included in 4-word busdieg. (provide) strong
evidence that, (we) provide evidence }haithough others were unique.d.
body of evidence, lines of evidence

Following Biberet al (1999), Cortes (2004) and Hyland (2008), we datia include
5- and 4-word bundles and 3-word bundles which waoé included in 4-word
sequences. In this study, a minimum frequency @écurrences per million words was
set as the frequency cut-off point.

Secondly, we carefully examined the automaticaéyeyated list and removed those
bundles that did not have meaning. Finally, we érath and analysed the selected
bundles in terms of their variability, discoursadtion and distribution inside the text.

All this phraseological information is to be inckdlin ourSciE-Lexdatabase, as it is
considered to be of special relevance to non-natorentists, who must use lexical
items in contextually appropriate ways in ordeshow phraseological competence in
their scientific publications. This linguistic imfmation should be clear and easy to
access. Thus, we decided to make use of hypeiiiskde the entries. Bundles will be
included inSciE-Lexentries, which will contain a hyperlink that wdisplay all the
information on variability, discourse function aditribution referring to each word
sequencecf. section 4).

3. Results and Discussion

The analysis of th&lSC has revealed that the noeridenceparticipates in a wide
range of recurring 4-and 5-word bundles. As alreathted in the Methodology
section, the use of corpus querying tools, sucWasdSmith 5.0(Scott 2008) and
ConcGraml.0 (Greaves 2009) has been extremely useful to un@sematically the
collocational and colligational environment of therd evidencen theHSC This way
of approaching the dataset helped us to conduciditative analysis of concordance
lines.

A careful examination of concordance lines shoved the following patterns can be
formulated:evidence+ verb + thatclause, adjective €vidence+ prep. /that-clause
andthere + be + (neg. particle) + (adj./quantif.) @videncet (prep. /thatclause).To
illustrate the information provided IScIiE-Lex the patterrthere+ be + (neg. particle)

+ (adj./quantif.) +evidencet (prep. fthat-clause) has been analysed with respect to its
variability, textual distribution and functions.

As shown in Table 1, clusters may have differergrees of internal variation, a fact
which has to be taken into account in the dictigndihe basic patterthere + BE +
evidencecan befollowed bya prepositionfor, of), an appositivehat-clause or ao-
infinitive clause. It can also be preceded by aatigg particle, a quantifier (usually
some¢ and/or an adjective.
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Existential there be [Neg. particle] Adj./Quantif. Prep./ that-Clause / | Freq
to-inf.
there is 43
there is that 26
there is to-inf. 8
there is some evidence 14
there is some that 6
there is increasing 5
there is good 5
there is strong/little that/of/for 5
there is no 42
there is no that 17
there is no evidence for 15
there is no of 5
there is no direct/clear 7
IS 85
there was no 35
there was no evidence of 24
there was no that 7
WAS 35

Table 1. Variability of the bundle there + BE + (hearticle) + (adj./quantif.) +

We found that instances of the noevidencepremodified by an adjective were also

evidence + (prep./ that-clause) in the HSC

worth examining, as they seemed to be extendedbwersf the 4-word bundiinere +

be + evidencer prep. thatclause.

In the analysis of the bundles, tense needs tmbhsidered. The close observation of
its variant forms reveals that the vadobeis only inflected either for the present form

is (85 occurrences) or, to a lesser extent, in tlet flmmwas (35 occurrences). The

interaction between tense and polarity is also lvodting. All occurrences in the past

are used in the negative forme( there was no evidence of/thatwhereas the
occurrences in the present tense are almost equsdlg both in the affirmative (43
occurrences) and negative forms (42 occurrencdsg. dctual frequencies of this
bundle are shown in Table 1.
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Regarding the location of the bundleere + be + (neg. particle) + (adj./quantif.) +
evidencet (prep. fthat-clause) in the different sections and/or movegatdtaristic of
the academic research article, findings have shinanthis string is more commonly
used in the Discussion section. Despite the fadtghveral occurrences are also traced
both in the Introduction and Results section, Fégibelow shows that the Discussion
part embraces a wider range of variant forms &f boindle.

Intro.

@ There is evidence

B There is evidence that
B There is evidence to
B There is some evidence

Discuss. ) )
B There is some evidence tha!

-

B There is increasing evidence

2 @ There is good evidence

] B There is no evidence

H There is no evidence that
M There is no evidence for

Results B There is no evidence of
— There is no direct evidence
T

There was no evidence

B There was no evidence of|

& There was no evidence that

Mat.&Meth.

Figure 2. Variant forms and distribution across egs in the HSC.

In our analysis of the discourse function of thedias, we have used Hyland’s (2008)
classification but we have also created some néweldaintended to be more user-
friendly and meaningful to our users, who do natassarily have any background on
linguistics.

With respect to the bundilere + be + (neg. particle) + (adj./quantif.) evidence+
(prep. /thatclause), three main functions can be identifiechwdng conclusions,
adding information and showing results. Nonetheless should highlight that the
semantic load of the adjective plays an importaft when defining the discursive
function of the bundle. We can distinguish herel@atéve adjectivesd.g. strong,



SCIE-LEX: AN ELECTRONIC LEXICAL DATABASE FOR THESPANISH MEDICAL COMMUNITY 331

clear, good, conclusive, litfle adjectives conveying the meaning of additieng(
further, additional andincreasing and other adjectives modifying the noewidence
such agexperimentabnddirect

Regarding evaluative adjectives, it is worth notitigat adjectives which are
semantically related may behave in different w&ykereas clusters containistrong
and good convey an assertive tone and fulfil the discouitsection of drawing
conclusions¢f. examples 1 and 2), the bundles containing thectdgeclear are used
with a negative form conveying tentativeness arfilliog the function of showing
results ¢f. example 3).

1. For females,there is strong evidence thatthe accumulation of spontaneous

mutations generates S|gn|f|cantly greater geneditation for mortality rates early in
life than at older agesHS0).2

2. It is obvious that the moment in evolutionary higtdor each of the different
organisms described here undoubtedly occurred nigt @as separate events but at
different times.There is good evidence thatulticellularity in cyanobacteria was
invented at a very early stage, a good 3.5 billigars ago, 16 yet the first
multicellular animals was probably a much more neevent HSQ).2

3. Cyclin D3 is a candidate for such a second targeteg whilethere is no clear
evidence offunctional distinction between cyclins D1 and D3sipossible that they
target cdk4, the catalytic subunlt to distinct sudites, and therefore might have
non-redundant functloniﬂ(SQ

Other bundles such dkere is increasing further / additional evidence that/ fare
used to add more information to the previous defaich is clearly related to the
guantitative meaning of the adjective, as can lea e example 4.

4. There is increasing evidence thaHSPGs can modulate the activity of growth

factors through a number of mechanisms, includawiifating their dlmerlzatlon or
altering their effective concentration by actingas-affinity receptors SC?®.

4. Summary and conclusions

This paper highlights the importance of phrasealagstudies in dictionary making
and shows the improvements which are achieved iirSoiE-Lexdatabase, by means
of the introduction of 3 to 5-word clusters and thisrmation associated with them,
regarding their composition, function and distribatinside the text. In order to show
the improvements which are being carried ouSaiE-Lex the patternthere + be +
(neg. particle) + (adj./quantif.) evidencet (prep. that-clause) has been explored.

Some interesting conclusions have been drawn flmenanalysis of these clusters.
With regard to the discourse function of bundles, agree with Oakey (2009) that
bundles can be multifunctional, as we found somé¢hefn to have more than one

% Genetics 153: 817.

% Integrative Biology, 27.

* The EMBQJournal, 18: 195.

® Genes and Development, 12, 12: 1901.
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discourse function. Qualitative studies of the Hasdare thus needed to include
relevant information in the dictionary. In some essmultifunctionality is related to
the variability of the word sequence, since thecfiom depends on the verb or the
adjective involved, but in many cases the samdealesn have different functions.

Another aspect which needs to be mentioned isdl@ance of hedging even in the
presentation of evidence, thus corroborating Hy&(2009) statement that hedges are
frequently used in professional textdthough it is true that assertiveness may be
present, it is to be noticed that in some of thedbes presented here there is an
adjective which indicates tentativeness. It is alsoth noticing that the semantic load
of the evaluative adjective used in bundles playsmportant role when defining the
discourse function of the bundle and this is cledtle to the assertive or tentative tone
of the piece of text where they appear.

Polarity is another issue that has to be takenantmunt. It is relevant to highlight the
strong relationship existing between the polarityttee bundles and the verb tenses
included in these clusters, as can be seen inuheléthere is/was no evidence that
opposition tothere is evidence thaClusters with a positive polarity only contain
verbs in the present tense, whereas negative potan be found with both present
and past tenses. Through the use of negative polawio adjectives which could be
considered near-synonyms, such cdsar and strong are used in different ways.
Whereasstrong is always used to indicate assertiveness, a hagheptage of the
occurrences oftlear are linked to a negative element. Thus, althootgar can
certainly be used to indicate assertiveness, wheollocates with a negative element,
it is used as a hedge.

SciE~Lex

ABCDEFGHIJKLMNOPQRSTUVWXYZ DISCOURSE FUNCTIONS

Figure 3. Output of the bundles containing the lead evidence in SciE-Lex
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The information obtained from the analysis of thesters regarding their variability,
discourse function and textual distribution, togettvith other important aspects such
as polarity, is considered to be of a special @lee to our dictionary users. This
justifies the inclusion of this information in o@ciE-Lexdatabase by means of a
“Bundle” button in the entry screen. By clicking tiis button, the user is redirected
to another page where the bundles appear on thef lgfe screen. Within the clusters,
information including variabilityi(e. different verb tenses or different verb formsg th
possible discourse functions and text distributisrprovided ¢f. Figure 3). Other
important information such as polarity will be inded in a box below the bundle
concerned.

By means of the introduction of bundles and theintextual information, we aim at
providing non-native English speakers with enougblgt and knowledge to gain
control of the phraseological conventions of thedit& genre in the English
language.
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The Base lexicale du francais
a multi-purpose lexicographic toot

Serge Verlinde
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Abstract

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

Keywords: lexicography, dictionary, web, language learningrh.

1. Introduction

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

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

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

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

2. From communicative and cognitive needs to usenterface

design

Several possible queries of dictionary users hdrneady been listed by Hausmann
(1977: 144) and more recently by Tarp (2008: 7@kifig these lists as a starting
point, we believe six types of consultation maydiginguished when a dictionary is
used to solve a problem concerning a word, a waschbination (multiword
expressions) or the lexicon in general:

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

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

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

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

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

6. Exercises: to practise

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

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

The type of dictionary consultation determines #oeess to the lexicographic data.
The homepage of tH&LF reflects the six options listed abowd. Figure 1).
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salarié > salaried person?

what do you say: apparaitre (8 or sur) Icran? espérer de of -
&b

Help me

% Suggestions?
to understanda (short) text
“Beta” version: Its stll a work in progress

totranslate a (shor) text
Acoented letters and
Coming very soon Prcarit i

1o write correstly a (short) text

- [SrTIr
Coming soon... @aeion
@asisu
Sasten
or)
oL
Learn Do (a lot of) exercises @n
oL
., howio express an idea -, onallaspects of the vocabulary of () e
" Something starts, something is intense, a large amount of " On verb forms, gender, use of prepasitions, word
‘'something, words and ward combinations about economics, .. ‘combinations, ...
. how to combine words (correctly) to form sentences
salary > to eam a ~ | employer, company, colleagues, ...
how 0 avold common errors
Use of prepositions, position of the adjective, gender, ..
Lt linudon Lexical Database for French (Base lexicale du frangais  Interface
nstitute
" _BLF)- new site @ nenger
oming soon
(Almost) everything you always wanted to know about... French words @ an fgran;ais

=1 in het Nederlands

Get information on

. allwora

Get information on...

this word/form: ‘

Isit le or la?

Is it spelled correctly?

Is it -als or -aux?

Which verb form ic it?

Verb tenses and forms.

Its meaning?
Other words with the same meaning?

Other words meaning the opposite?

Atranslation to —m 2% ™ T IE°

Get the translation of

Help us to improve this
tool

a=Em=

(+) Did you find the

= use % as a wildard
* far more than 1 word > look for Il word combination/expression
below

* for words starting with a capital
Mandela, fill in the word and click

elgium, iPod, Tovota,

gender of nouns
I or I probléme? -> fill in: probléme

personalité or personnalité > fill in: perso% or perso%lits

plural or feminine noun and adjective forms
fingis or finsux? -= fill in: final

coua or courrai? -> fill in: courd%ar

puissians: which verb? which tense? -> fill in: puissions

all verb forms for a given infinitive: devoir, baire, faire, ...
s'appeler -= fill in: appeler

(near) . croitre,

antanyms: grand =< petit

Figure 2. Get information on a French word
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Each access patle.§ “Get information on”, “Verify”, Learn”) shows o#r query
possibilities. Figure 2 lists the questions a usay submit to the database by selecting
the option “Get information on a French word”.

The menus displayed allow users to:

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

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

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

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

Le dictionnalre est en cours de réalisation. Merci de signaler les erreurs rencontrées. Pour d'autres applications du Dafles, cliguez icl.

pour .: prob]é mMe :., voir I'un des mots suivants:

probléme
nom

' masculin singulier un - fe - au - du probléme

"' masculin pluriel les - aux - des problémes

Figure 3. Gender of the word probléeme

Base lexicale du francais ReadAlD i aide a |a |ecture

Interfacultair Instituut voor
Levende Talen 127 mots

Reprise des festivités du Nouvel_an, soulagement des touristes, et réouverture des grands magasins,
Sang‘lul doucement a la normale, durant I aprés-midi du 14 avril, aprés une nuit de troubles

WM eeprandre ment de dégénerer

Encel s "chemises rouges ", les manifestants anfigouvernementaux retranchés a

Gove| - &ge du gouvernement, ont mis un terme, en_début_d" aprés midi, 3 I' occupation du
quarti t par des bamicades depuis frois semaines. Accompagnés par leurs partisans et des
journg du mouvement se santrendus eux-mémes au siége de la police métropolitaine .

Analy: bxte réalisés en 1.61 secondes

prononciation

, S

T

32
*2

-
G

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

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

3. From interface to multivariate lexicographic desription

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

competences of dictionary users. Language is ay tedmplex system and

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

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

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

4. Use of web resources

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

for the problémeword family on theOrthonetwebsite, starting from the query ‘Words
with the same meaning’ as displayed on Figure 2).
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Amis d’ORTHONET

Un livre qui parie de VOUS, de VOUS TOUS... ~

=>> cliquez ici

[ Bienvenue [] Lexique [ Messagerie [] Corrections [ Jeux [ Informations [ Documentation [ Liens

Résultat de votre recherche

probléme n.masc.

(question & résoudre)

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

(des difficultés)

* |le probléme social, politique, moral..

* soulever, poser un probléme délicat

* résoudre un probléme

{on évitera: "solutionner")

problématique adj.ETn.fém.

* un projet problématigque

(de réussite douteuse)

* |la problématique {ensemble des problémes)
du progrés technigue

Figure 5. Orthonet: the probléme word family

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

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

5. Towards an integrated online help function

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

al. forthcoming).

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

6. Future developments

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

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

7. Conclusion

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

Alexandra Volanschj Natalie Kiblet
CLILLAC-ARP, Université Paris Diderot — Paris 7

Abstract

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

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

1. General background

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

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

! {avolansk,nkubler}@eila.univ-paris-diderot.fr
2 The phrase was coined in the late 60s: English ‘mernational Language for Science, Current
Contents, 1967, vol. 1: 19-20.

Cahiers du Cental, n° 7 (2010), 343-354
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We found that, in the field we worked on (biologgn)d judging by the journals on
which our research is basedf.(Section 3.1), both these reasons for concern are
justified. On the one hand, the statistical analysi the corpora used in this study
shows that

“authors based in the Inner Circle in general amaké based in the United States in

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

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

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

2. User needs evaluation and tool design

In order to better estimate our potential usergdse we sent out a questionnaire to the
teaching and research members of the Life Sciethegartment at the University Paris
Diderot. To our satisfaction, we received 56 answait of a total of 300 potential
participants, which is a reasonable turnout, shgwiirat researchers were concerned
about the issues raised by the questionnaire. Wethrnout is also due to the way in
which the questionnaire was organised. It consisfetl5 questions alone — and we
estimated that they would take about 12 minutesgwer. The questionnaire was sent
by email and required participants to answer byikrttaus avoiding any additional
effort of downloading, filling in, saving and attdng a file to another e-mail.
Throughout the questionnaire we supplied exampldaButstrate the notions we were
trying to inquire about. We did not use linguistiotions such as “collocation”,
“predicate-argument structure”, and “idiomatic eegmion” which would have been
irrelevant for researchers in biology.
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The analysis of the questionnaire results has shinanh English is truly a working
language for French researchers as 96% of allemrjproductions are in English (the
texts written in French are PhD dissertations aathing materials). In 95% of the
cases, articles are written directly in Englisiqyview researchers resort to translators.
However, barely half (53%) claim to be thinking English when they write in
English, which implies that the other half go thghuithe mental act of translation.

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

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

Numerous studies, among which Nesselhauf (20053ng&ar (1998), and Howarth
(1996; 1998), have shown that mastering collocatisrone of the greatest challenges
in second language acquisition and analysed thiealyprrors non-native speakers
make, such as literal translation from the mothemgtie (L1), simplifying or
overgeneralising the elements of the L2, etc. Nbedgss, mastering phraseology is
one of the proofs of belonging to a discourse comitguin particular, it is one of the
proofs of belonging to a scientific community (Gti2000). Both biology terms and
cross-disciplinary scientific terms have a spediffitaseological behaviour, which is
codified and must be adopted in order to gain aecee in the scientific community.
The design of the writing aid tool is therefore tead on the exploration of the
combinatory properties of specialised terms anchdelnelonging to general scientific
language. We began by extracting from the corpatrictive collocationgdefined in
section 3.2.1.), which are easier to describe fiynamnd therefore easier to retrieve.
The study will be extended in the future to theraotion and encoding of longer
idiomatic expressions and formulae specific tordifie 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 caflon extraction. In the first
phase, we focused on the field of yeast biologyaste are eukaryotic microorganisms
used as a model organism to study certain biolbgioacesses in humans, such as
cellular division, metabolic diseases (such asdfitd’s ataxia) or cellular regulation
and deregulation. For this first corpus, called dé@ast, we selected research articles
published over the last 10 years in two journagghlyi specialised in yeast research:
Yeast and FEMS Yeaétas well as a number of research articles frBoience
Magaziné dedicated to yeast research. While the former &yhlyh specialised in
yeast research (and therefore have a lower im@atorf 1.97 and 2.27)Science
Magazineis a journal that covers the full range of sci@ntilisciplines (and therefore
reaches a larger audience; its impact factor ir6208s of 30.02). We gathered 1461
articles from these journals totalling 5.5 milliaords. We have chosen these journals
because they were available in the electronic hgkliof our university library.
Nevertheless, these texts are subject to copyragitictions, which posed a problem
as we wanted to supply plenty of examples to ilatstthe collocations extracted from
the corpus. This could be achieved by quoting \eigf text fragments and formally
acknowledging any material used. However, in otdeavoid copyright issues we are
now running a second experiment on freely accessillen access material.

In the second experiment on collocation extractwa,used research articles from the
PLo0S journal% PLoS Biology(5.5M words),PLoS Pathogen$3.8M words),PLoS
Genetics(4.1M words),PLoS Medicing2.2M words),PLoS Computational Biology
(3.8M words). Given that the PLoS articles arehat same time peer-reviewed (the
quality of the articles published is thus guaradjesnd freely available online, the
PLOS journals have a quite high impact factor (nagpgfrom 6.2 for PLoS
Computational Biologyo 13.5 forPLoS Biology.

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

3 Published by Wiley Interscience (http://www3.irsigience.wiley.com).

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

5 http://www.sciencemag.org

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

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

3.2. Data extraction

3.2.1. A working definition of collocation

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

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

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

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

det(vectors-2, These-1)
nsubj(transcribe-3, vectors-2)
num(genes-5, two-4)

dobj(transcribe-3, genes-5)
advmod(transcribe-3, simultaneously-6)

- working: 15 occ (12 docs)
'qdi_mOd{ - attractive: 7 occs (7 docs)
- reasonable: 3 aces (3 docs)
with arguments _

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

F - - support: 17 oces (17 docs)
with predicates - dobj { - test: 120 occs (107 docs)
- suggest: 6 oces (5 docs) ...

- consistent: 49 occs (42 docs)

- prep_with - compatible: 4 oces (4 docs)

Figure 1. Collocation extraction for the noun hyipesis

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

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

3.2.3. Predicate-argument structure extraction

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

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

Providing examples of verb predicate-argument aires is particularly useful in the
case of specialised verbs: a lot of verbs in biplege formed by metaphorical
extension from language for general purposes vetdsexpressto translate to
transcribe to block etc However, these verbs develop a completely differe
argument structure in language for specific purpo8s illustrated in Table 1 by (part
of) the predicate-argument structure of the verktranscribe we would suggest that,
apart from the initial metaphorical link, the venlas nothing in common with the
general language verto transcribe which has a very simple predicate-argument
structure: ArgO:copier, agent, Arg 1:thing copfed general language dictionary
would prove useless as a writing aid for verbshf kind.

8 UNIFIED VERB INDEX: http://verbs.colorado.edu/veitidex/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 Il
Argl: entity transcribed/object gene, genome, datporepeats, etc.

Arg2: entity after transciptiomto object | cDNA, mRNA,

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

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

Arg 5: source/transcription site from promoter region

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

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

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

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

4. The query interface

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

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

? Hosted on the Institute Jacques Monod websitp:/httat2.ijm.univ-paris-diderot.fr/LangYeast/
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supplies co-occurrences of the search term witlocates linked to it by a syntactic
relationship, as well as statistical informationclsuas the frequency of the co-
occurrence, its coverage — measured by the nunflmbfferent documents in which it
appeared, and mutual information. For each co-oenuae, the user is provided with
one example chosen randomly from the corpus, wiscllisplayed in a pop-up

window.

@ LangYeast - Mozilla Firefox

Eichier Edition Affichage Hi

& -c

g;l’ LangYeast

I rmg% @aSIC

Retour 4 la page précédente
Retour 2 la page principale
Collocations avec : investigate [ 1611 ]

L
@ LangYeast - Exemple - Mozilla Firefox IEIEI@

[ ,_, http://ytatl.ijm.univ-paris-diderot.fr/cgi- blm’LangYi j ‘r I

To further investigate the Cdc34p requirement for
the onset of DNA replication we attempted to

immunodeplete egg extracts of Cde3dp .

Fgument | Valeurs

. ) MI |[Freq | _
(Yew P. Renee; Kirschner Marc W.(1997). Lemme o e Ndocs
Proteolysis and DINA Replication: The CDC34 : -
Requirement in the Xenopus Egg Cell Cycle. Science 8.281 192 80

Magazine vol. 277 no. 5332 pp. 1672-1676.)

|effect [s.054 B2 71
role l6:184 [12 62
| study [.016 [52 45
— Flossiblity  [7.065 ps s
“lnom function 4273 3 P2

fverbe }ms esngatabBET DIRECT : fnom kelationship  [6.748 2 o
[verbe Fm—'esﬁgatepBJET DIRECT : knofm lmechanism }4_996 Pl |121
|verbe lipvestigate PAD‘ERBE TALEIRIEAN ladi L’te:xt |]‘_38? |1 9 |1 9
| Termingé zZotero

m

|4

=

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

Several procedural improvements of the collocatotraction process and of the
query interface will be implemented. In its curretdge, the dictionary contains 5,200
entries (selected by examining frequency listsaeted from the corpus) and 77,000
collocations. Obviously, the results contain a t¢dt noise and should ideally be
manually validated. Prior to this validation statggo means of reducing the number
of collocations have been envisaged. On the ond, laalot of collocations are actually
complex terms; for the second experiment on theSPtorpus, we plan a complex
term extraction stage prior to dependency pars@g. the other hand, a lot of
collocations with instances of gene, bacteria,gnobr yeast names could be grouped
under collocations with semantic classes, defirtimg term’s semantic preference.
Thus, collocations with particular instances sustyfhl, E. coli andS. cerevisiae
could be replaced by collocations with the corresliog semantic classeg€né,
{bacterig, { yeas}.

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

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

Michael Zock, Tonio WandmachérEkaterina Ovchinnikova
LIF-CNRS, CEA-LIST, Institute of Cognitive Science

Abstract

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

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

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

1. The problem

Language production requires choosing words, wingplies search in the lexicon.
People usually start by consulting their mentaiden (brain) before resorting to an
external resource, something they do only in cddailre, dissatisfaction, or if they
are particularly motivated and have time. Fortulyatgenerally this is not needed, as
search is successful. Words are retrieved quicklg apparently without effort.
Nevertheless, there are cases where things go wonggdoes not know the target
word, or, a problem we are interested in here,fail® to access the word even though
one knows it. This is known as the tip-of-the-toadiOT) problem, a consciousness
state perceived as a knowledge gap, with the tavged being imminent but elusive,
despite very active search (James 1890). Thatutimaknows ite. has memorized)
the word, can easily be shown. S/he has produaedvtird (possibly in the (recent)
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past, s/he can recognize it immediately and witlamyt 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 stferting of knowing (FOK) that the
retrieval of the target word is within reach (Brow®91; Smith 1994). This feeling of
imminence can be sustained by various facts. Pdepl¢hat they know the word, and
that it is about to pop up, ready to cross th@is it any moment. Next to conceptual
and etymological knowledge (origin: Greek or Latitiley seem to know many other
aspects concerning the target word: its numbesydifibles prosody beginning/
ending (Brown and Mc Neill 1996)part of speechnoun, verb, adjective, etc.), and
evengender(Vigliocco et al. 1997). Strangely enough, the resolution of theblemm
occurs spontaneously, possibly at a time when elelte retrieval attempts have been
abandoned (Burket al 1991; Reason and Lucas 1984).

2. Some psychological models accounting for lexicatcess

Studying speakers’ performance, Fay and Cutler {L®bserved that people tend to
make two kinds of errors: meaning-based substitgti¢eft instead ofright) or
substitutions based on similarity of fortigtorical instead ofhysterica). Given the
little evidence of interference between these twmponents, they claimed lexical
access to be a sequentif@led forwardprocess, meaning choices taking place before
computation of form, the latter having hardly emareffect on lemma choices (feeding
back)? This view is shared by many psychologistsg( Bock and Levelt 1993)
according to whom the process takes place in tHewimg way: given some
information (semantic, conceptual)Jeanmais retrieved, triggering the activation (or
computation) of dexeme the lemma’s corresponding phonological, or gragbe
form.? For a more detailed and sophisticated accounteegltet al (1999).

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

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

° But see Caramazza (1997), Dellal (1999), Badeckeet al (1995), who have different views
concerning information flow and the lemma/lexenstidction.

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

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

3. Our goal: assist the language producer

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

While most dictionaries are better suited to agkistlanguage receiver than the text
producer, efforts have been made to improve thetsin. Actually,onomasiological
dictionaries are not new at all. Some attempts gokhto the middle of the 19
century. The best known is, beyond doubt, RogEtssaurugRoget 1852), but there
are also T'ong’sChinese and English instructofT'ong 1862), Boissiere’s and
Robert’'sanalogical dictionaries(Boissiére 1862; Robest al. 1993), to name just
those. Newer work includesongman’s Language ActivatqiSummers 1993) and
various network-based dictionariedtordNet(Fellbaum 1998)MindNet (Richardson
et al. 1998),HowNet (Dong and Dong 2006) aneathfinder (Schvaneveldt 1989).
There are also proposals by Fontenelle (1997)r&6(@000), Moerdijket al (2008),
diversecollocation dictionarieqe.g.the BBI Dictionary of English Collocations, the
Oxford Collocations Dictionary for Students of Esy), Bernstein’'s Reverse
Dictionary and Rundell and Fox’'s (200RJEDAL, a hybrid version of a dictionary
and a thesaurus, produced with the help of KilffarEketch Engine (Kilgarriffet al
2004). While, obviously, a lot of progress has bewmue, we believe that more can be
done.

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

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

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

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

4. Vector-based approach

4.1. Latent Semantic Analysis, a second order ambro

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

"Word space models like Latent Semantic AnalysiSAL (Dumais 1990), or Hyperspace
Analogue to Language (HAL) (Lund and Burgess 1386)typical representatives of this approach.

8 Automatic evaluation of student essays (Landatier. 1998), knowledge acquisition (Landauer
and Dumais 1997), automated summarization (Wade-ated 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 Bife to find the
target word. To this end the author provides a#l thformation he can access at
present, and the system returns a ranked list nflidate words among which the
target word is supposed to be found.

4.2.1. Information flow

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

4.2.2. System interface

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

as well a number of control panels: the womd$ative importancetf-idf weight) with
respect to aeference corpysthe number of snippets to take into account asd
semantic relatednesgith the query (LSA parameter).

Find Words CEX
= Stem
WordFinder v. 1.0
Evaluate
fword or sentence that reads the same backward or forward | Find I Get Snippets |
Results for 'word or sentence that reads the same backward or forward " Tfidf-Parameter:
010 33

1. palindrome (8,610329)
2. -to- (5,126003)
3. verse (3,489833)

MNumber of Snippets:

4. madison (3,129538) n =
5. winston (2,592389)

B. does (2,578459) LSAParameter

7. ame (2,523117) [025 =

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

10. phrase (2,249887)
11. sequence (2,10337)
12. simple (1,888021)

13. doon (1,684468) TestLSA
14 like (1,670649)
Single words
parameters test

Figure 1. Word Finder interface

4.2.3. WF engine

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

4.2.3.1. Tf-idf measure

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

4.2.3.2. LSA measure

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

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

4.2.3.3. Ranking

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

°v. 0.8.6 (http:/finfomap-nip.sourceforge.net).
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4.2.4. Parameter training

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

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

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

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

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

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

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

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

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

4.2.5. Evaluation

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

Position| 1 2 3 4 | 5-7] 8-15] 16-45| 46-99 10(
#words| 14| 9 2 1 2 4 4 6 54

Table 2. Position distribution of target words &st set

The average positions achieved for descriptionsigedal both by native and by non-
native speakers (32.40 and 29.36 respectively)lgreraceed the baseline (69.34), and
they do not differ a lot from the training resu?5(09). However, Table 2 shows that
only 46 from the 100 target test words were disoeddoy our systepand only 32 of
them occurred on reasonable positions, compartttd3 words in the training stage.

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

5. Discussion and future work

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

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

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

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

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

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

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

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

1. Introduction

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

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

2. The architecture of the dictionary

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

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

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

2.1. The dictionary component

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

As for combinatorial information, we offer two sees of information: 1) the syntactic
combinatory information of the LU is shown in thevérnment Patterre§quema de
régimen)section, where we specify the projection of its astic valency structure
onto its syntactic valency structure and, in additithe subcategorization information
associated with the latter, and 2) the lexical ciowiory information is displayed in
the section Collocations. In what follows, we foaumslexical combinatorics.

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

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

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

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

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

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

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

(1) incondicional glossed amtensa‘intense’
(2) ciega glossed amas intensa de lo convenientgore intense than convenient’
(3) general glossed asompartida por muchosshared by many persons’

(4) eterng glossed ague dura muchdong-lasting admiration’

2.2. The advanced search component

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

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

2.2.1. Direct search

“Consultas directas” (‘direct search’) allows us find the collocates of a base
described by a given LF. Besides the LF, the uasrahfurther option of specifying the
lemma of the base and its lexical unit when cagyint a search (see Figure 1 for an
example of a search for the collocates describetidy F Magn of the Lléstima 1.

Funcien:
tipo de combinacic’m:

o Buscar por funcion léxica igual a la indicada
® Buscar por funciones léxicas que contengan la indicada

Lema:
NUmero u.l.: v

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

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

(borrar)

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

We can conduct two types of searches using thempGonsultas inversag’inverse
search’):

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

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

Magn (4 valores en total)

afecto 2a (Sentimiento) [ver ejemplos]
intenso
1. el Dr. Inchausti y Pepe les dispensan su mayor admiracién y afecto a raudales.
alegria 1a (Sentimiento) [ver ejemplos]
intensa

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

grande

1. Agassi desprende simpatia a raudales

Figure 2. Results of an inverse searchdoaudaless a collocate

2) The second type of search is more oriented towendsprehension. Here we
can find out which LF — and gloss — codifies thiatien between a given base

and a collocate. For example, we can find thatudalesadds the meaning
‘intense’ to the baselegria

2.2.3. Writing aid

The option “Ayuda a la redaccién” (‘writing aid’s iintended to resolve questions
concerning lexical combinatorics raised by any kpeaf Spanish, including learners
and native speakers. It helps us verify whetheream combination of words is
correct. At this moment, we offer the following twgpes of aid:

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

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

Borrar

[alegria | | v| [ raudales

«f Se ha encontrado 1 coincidencia:

intensa
Magn (alegria 1a) = a raudales

Figure 3. Checking collocations with the Writingl@ool

Base (unidad léxica optativa) Tipo Glosa

‘alegria ‘ ‘ v‘ ‘~ + adjetivo v‘ ‘causada por un mal ajeno v‘ Obtener valores|

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

Figure 4. Finding collocates with the Writing aiolol

3. Conclusion and future work

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

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

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

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

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

Abstract

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

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

1. Introduction

The importance of collocations in second languagguisition is increasingly
recognized in the community (Lewis 2000; Grange98t9 Howarth 1998; Nesselhauf
2003, 2005; Alonso Ramos 2006; Higueras 2006; Mar2806). To adequately
support students in learning collocations, it isic@al to identify and classify the
collocation errors made by them and then offer gy exercises and adequate
illustrative material. This presupposes the avditgtof collocation tagged learner and
general corpora: a learner corpus allows us totifjetihe most common collocation
errors; a general corpus is needed as a sourtlasifation and training material.

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

2. Towards a collocation error typology

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

! Ixalonso@udc.es

2|CREA and Pompeu Fabra University, leo.wanner@uipf. This paper was written within the
framework of a research project: FFI2008-06479-002{Ministerio de Ciencia and partially
FEDER).

Cahiers du Cental, n° 7 (2010), 375-380



376 M. ALONSORAMOS, L. WANNER, N. VAZQUEZ VEIGA, O. VINCZE,
E.MOSQUEIRASUAREZ, S.PRIETO GONZALEZ

tag set or error typology (Granger 2007). This lsoarue for the analysis of a
collocation learner corpus. Currently available gyahlearner error typologies tend to
group collocation errors into a single subclasdegfcal errors (Aldabeet al 2005;
Mili ¢evic and Hamel; 2007; Granger 2007; Diaz-Negrillo andrd@-Cumbreras
2007). Occasionally, collocation errors are alsrua$sed referring to the POS of the
collocation elements (Philip 2007). A closer lodkadearner corpus reveals, however
that a more detailed typology is needed. For thpgqre of the present study, we used
the Corpus Escrito del Espafiol L&ZCEDEL?2) from the Autonomous University of
Madrid®, which consists of short compositions written kative speakers of English
(L1). Consider some examples from CEDEL2:

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

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

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

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

Apart from errors not related to collocatiomsg bilingual instead ohilingti€), which
we ignore, the following collocation constructiomas stand odt

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

2) error in the collocate resulting from a laetranslation of a word from
L1 to L2,e.qg.fill - llenar: llenar [un] puesto— instead obcupar [un]
puesto

(3) error in the base resulting from a wrong nimipgical derivation and an
inappropriate use of the collocation as a wholthengiven contextg.g.
llamar - llamo: recibi un_llamode Brad- instead ofecibi una llamada
de Brad or, betterme llamo Brad

4" error in the number of the base and in theeguoed prepositione.g.
prejuicio: tienen prejuicio[por algd], instead oftienenprejuicios[hacia
algal.

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

* We interpret collocations in the sense of Hausn{@8i9) as idiosyncratic word co-occurrences
consisting of a base and a collocate.
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The errors are very different. Therefore, a finakged collocation error typology is
needed to capture these differences and be aléfap adequate didactic means to
address them.

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

Most lexical errors are literal translations fromi.LAlthough a finer distinction is
necessary later on to determine the source of £raw a first approximation, the
distinction between “transfer by importatiori’e., adoption of an inexistent form in
L2 —recibir un llamaq lit ‘[to] receive a call’, instead ofecibir una llamada— and
“transfer by extension”.e., extension of the meaning of an L2 lexical unisatvar
dinerg, lit. ‘[to] save money’, instead @horrar dinero— is valid.

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

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

3. The process of tagging collocations in CEDEL?2

Apart from a collocation error typology, a detailsgimantic typology of collocations
is crucial in order to be able to offer the learagamples of similar collocations. The
most detailed and systematic semantically-orietgpdlogy of collocations we know

of are the Lexical Functions (Mélik 1996), from now on referred to as LFs.

With the collocation error and the LF typologieshaind, we tag all collocations in
CEDELZ2. In the case of collocation errors, we asootate the correct version of the
erroneous collocation and the corresponding LF .sCiem the following examples.
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(1) lograr [el] gol: lexical error in the base; extension of the megrdf Sp.
gol ‘goal (in football)’ due to phonetic similarity witEng.goal, LF:
Reall; correcttograr [el] objetivo

(2”) llenar [un] puesto lexical error in the collocate; extension of the
meaning of Spllenar ‘fill' based on the English collocatiortd] fill a
positiony LF: Oper1; correctocupar[un] puesto

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

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

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

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

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

4. Conclusion

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

James Breen
Monash University, Australia

Abstract

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

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

1. Introduction

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

2. Design Goals

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

The dictionary files used by the server are:

1. the JMdict/EDICT Japanese-English dictionary (Brgéf4a), which has about
140,000 entries;

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

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

4. a collection of glossary files in fields such &g lsciences, law, engineering,
Buddhism and business.

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

Search Key: £ L L Current Dictionary: Jpn—Eng General (EDICT)
Options: [Gloogle search, [G1] Google images, [Slanseido dictionary, [AILC dictionary (Eijiral,
[Ex]ample sentences, [Vlerb conjugations, [F] Feedback, Japanese[Wlikipedia,

FEIE [ﬂ'l.\l_'}] (n) politics; government; (P) [Ex][GI[GIT[SI[AILW
EElconwTitiwlL 3. | suggest we discuss palitics, [Amend

Ct—2; 4 (n,adj-no) sage [GI[GII[SI[AIIW] [GI[GIT[SI[AILW]

CHFE [TV BELC] (n) celadon porcelain [GI[GITISI[AIN

T IFF [BUE] (n) correct characters [GI[GIT[SI[AILW

CBE [EWVLE] (n) political affairs [GIIGIT[S][A]

CEEFF [EULvC] (n) prime of |ife; era of national prosperity [GI[(GII[S][A
AR [BUvC] (n) prosperous undertaking [GI[GIT[SI[A

Figure 1. Example of dictionary word display

3. Text Glossing

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

CFILDEEEILBMETENL .

e [f¥1F [LATLYL] (n) cardiac arrest; ED

+ BE [HALx] (n) (a) patient; (P); EP

e [GREIE [E5ZFwS5L&s] (n,adj-no) (1) emergency measure; emergency
procedures; first—aid treatment; (2) temporary repairs; stop—gap treatment; ED

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

Figure 2. Example of text-glossing function



4. Features for Language Learners

WWWJDIC- A FEATURERICH WWW-BASED JAPANESE DICTIONARY

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

383

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

animated stroke-order-diagrams for the 2,000 masingon kaniji;

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

sentence pairsf, Figure 4). The corpus can also be searched indiepdy;

sound clips of the Japanese pronunciation of alab&DICT entries.

Conjugating Bt~4%: —EF (type 11) verb. (Su

lefent ar

Cottinent s

| Affirmative

| Negat ive

| Plain/Informal

| Pol ite/Formal

| Plain/Informal

| Polite/Formal

P
Non-past . Tt ’ET e (x) friE A
BT D) ()
|Past |ﬁ»<r: |1&»<ss L |&»<rm5~9r: |1&»\'3-.“&A,‘6 L#
Te-form AT BAELT E:::L(\% RNFEAT
|Cohditiona| |ﬁ«‘r:5 |ﬁ«'$ Lo |&»\‘r¢‘:b~-;r:5 |ﬁr\':§ﬁ-;\,‘a LES
|Provisional | ~hl |RRETHSW) | RNGGAE |RRFEALTS (D)
Potentlal(®) | a5 hz ANShET ARBhAEN ARSNEHA
Capative | MSEED BRECET B E AL BAEEETA
ARET ARELET EREET AN BAELEEA
[CassPass |RNE¥ENE  |RNEESRET | ANIESALL |RNIFELhEEA
Voliblaalr | ®%ES BRELLS BERE L) BRETED
yolitional/ | g xBlk5/ck] |RRBIES/CE] |RRBVIES/C | RABOIE /S
IKLES KLEL:S ENCLES EICLELES
|conjectural | RNBES [&<sTL:> [R<EVEA>  [RRBLUTLLS
[Alternative | fe~rzy [axELEY |RBAoRY [ RNEEATLRY
B2 (ANEEL |AB% ARBEBE

| Imperat ive

Figure 3. Example of verb conjugation table

Other features of the service are:

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

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

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

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

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

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

o AT Y—PARECENEE S EERARETTRETVE, T IT]
When Mary reached the bus stop, the last bus had already |eft.

o RAEEEHOT < IcHhD, [ [T]

The bus stop is near our school.

e BRASEEAMTREAAGETHEE-TED. [ 1]

Japanese and British people usually wait at a bus stop in a gueue.

o« AABEACE, T
The bus stop is quite handy.

o R AAFTRYT, EOAIKCL L. [ [T]
| got off at the bus stop and went to the right.

o RAECHOER, BEARNESHTLE Lo EICASVE. T[T
Getting to the bus stop, he found ”E bus had left.

Figure 4. Example sentences linked to thex /= entry

5. Conclusion

The WWWJDIC online Japanese dictionary server lamashstrated it is possible to
develop an effective multi-faceted service whictegmates many functions which are
typically spread over several printed dictionarias,well as providing features not
available in traditional dictionaries. Future deyghents are planned to include a
more dynamic “Web 2.0” user interface with greatser customization, a more
interactive mode of operation, and dynamic infoioratlisplay.

References

ATKINS B.T.S. (2002). Bilingual Dictionaries — Past, Rmsand Future. In M.-H. Corréard
(ed.).Lexicography and Natural Language Processing — At$ahrift in Honour of B.T.S.
Atkins Euralex 2002: 1-29.

BREENJ. (2003). A WWW Japanese Dictionary. In A. ToKid.).Language Teaching at the
Crossroads JSC Working paper No. 13, Monash Asia Instittdenash University Press,
2003. http://www.wwwijdic.net/.



WWWJDIC- A FEATURERICH WWW-BASED JAPANESE DICTIONARY 385

BREEN J. (2004a). JMdict: a Japanese-Multilingual Dictiny. In G. Sérasset, S. Armstrong,
C. Boitet, A. Popescu-Belis and D. Tufis (ed§)OLING Multilingual Linguistic
Resources Workshp@eneva, 2004, 71-78.

BREEN J (2004b). Multiple Indexing in an Electronic Kamjictionary. In M. Zock and
P. Saint Dizier (eds)COLING Enhancing and Using Electronic Dictionariégorkshop
Geneva, 2004, 1-7.

Kenkyusha LTD. (2009Kenkyusha Online Dictionarttp://kod.kenkyusha.co.jp/service/.
NTT Resonant Inc. (2009%00 Jishohttp://dictionary.goo.ne.jp/.
Yahoo Japan Corporation. (2009ahoo Jishdttp://dic.yahoo.co.jp/.






Have | got the wrong definition of...?

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

Elisa Coring, Cristina Onesti
Universita di Torino

Abstract

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

Keywords: technical definition, LSP, newsgroups, bottomeeinitions.

1. Using Newsgroups in the dictionary making proces

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

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

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

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

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

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

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

the exploitation of electronic resources.

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

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

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

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

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

notice how people need the support of “experts’utmerstand the subsenses of
technical terms.

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

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

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

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

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

a clarifying description:

verb 1 to control the direction in which a boar,cetc. moves: [VN] He steered the boat
into the harbour. (figurative) He took her arm asteered her towards the door
2 (of a boat, car, etc.) to move in a particularedion: [VN] The ship steered a course
between the islands. V] The ship steered into .port

3 [VN + adv./prep.] to take control of a situatiand influence the way in which it develops
(Oxford Advanced Learner’s Dictionary 2000)

The answer given by B, by contrast, is very prease&ering the lack of the dictionary

and filling A’s need for a clear explanation. Treedback given by the user confirms
the success of the definition and once more stdtesneed for considering this

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

should be given.

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

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

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

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

[3] A: scusate la mia ignoranza , ma cose il Cr@satrol ?

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

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

Another interesting example derives again fronidtatar-related terminology:

[4] Freno Motore

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

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

IT Motori]

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

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

3. Conclusion

This contribution is a preliminary study meant twegsome suggestions on how
Newsgroup UseNet Corpora discussions and data earséd to shed light on users’
expectations, to provide authentic and up-to-dataterials following simple
explanations and an understandable language déSgmtelifficulties.

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

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

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

Abstract

Presenting dictionary texts in electronic formders important perspectives for enriching inforroati
and enhancing readability. The editorial orientafipropose consists of a tiered system of entrids
simple texts for beginners and more substantiarination for older pupils, with explicit semantico-
syntactic patterns, and with an original way ofspreing explicit mark-up, and synonyms and antonyms

Keywords: electronic dictionaries, school dictionaries.

1. Introduction

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

printed dictionaries for learners are published Ayzou, Hachette, Larousse, Le
Robert, etc., only two electronic versions existsigned for pupils of 8 to 10) pub-

lished by Auzou and Le Robert. This situation méarge now that primary and

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

general analysis of electronic dictionaries, thégpgr aims to present three editorial
orientations designed to improve access to linguiisformation at schod!.

2. A multi-tier system

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

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

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

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

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

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

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

his or her skills and to the type of informatioquéed?

Version for the youngest users:

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

ils lui en enseignent les connaissances élémentaires.
Le nouveau professeur de musique\ initie les éléves a la pratique du banjo.

= Ce qu'il faut savoir pour exprimer l'idée de l'initiation d’'une personne a quelque chose
@ [Une personne| ou [une chose initient une action ou un événement quand elles les déclenchent.
Le maire| a initié la construction d’'une nouvelle école.
= Ce qu'il faut savoir pour exprimer 'idée d'une initiative prise ou de la cause d'un événement

Version for high school pupils:

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

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

() Descriptions triées par ordre historique
1[Une personne ou un texte| initient (une personne) a_une activité [un_travail, un art, un_sport] quand
ils lui en enseignent les connaissances élémentaires.

[Des exercices du manuel de francais] initient les éléves & la. manil
2[Une personne ou un texte] initient (une personne) a un savoir ésotérique quand ils Iui en transmettent

les connaissances fondamentales.

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

Différents livres| initient aux.refigions. dExtréme-Quient.

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

Figure 1. A tiered system of entries

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

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

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

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

3. Helping pupils identify semantico-syntactic patrns in context

Pupils often have an inadequate understandingeofvly predicates (especially verbs)
bring syntactical and semantic constraints to lmatheir context. Designing clear
presentational templates for constructional pasténwolves creatively exploiting the

potential of the electronic medium.

3.1. To make patterns easier to identify

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

For high school pupils (cf. Figure 1):

Le verbeinitier est-il employé a la voie passivé&re initié) ?
| [si oui alors]

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

| [si non alors]

Voir description de sens n°2.

3.2. To make patterns easier to understand andere-u

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

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

« for initier when it meangroposer une initiatior{to initiate), contextualisations would
illustrate one patterrc{. Figure 1):

subject = ggninitie direct object = ggimdirect object = & ggch

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

permet (qqcha ggn+ a ggnde Vinf+ qu B

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

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

This innovation, which could significantly reinfar¢he metalinguistic skills of pupils,
nevertheless means taking into account the waylainmiformation is presented in
coursebooks: for this reason visual codes suclightighting, underlining, frames and
colours could be set to match what the pupils agglio seeing elsewhéte.

4. Helping pupils express things in different ways

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

1) Stipulating a variety of lexical usages makesagy to know normative positions:

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

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

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

4 See als®ase lexicale du francaidttp://ilt.kuleuven.be/blf/) and Verlindet al. (2004: 428-
432) for other presentations.
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LLe ministre de I’environneme{m initi€é v un programme de recyclage des déchets.
la amorcé
ia déclenché

]

Further synonymic and antonymic reformulations dobke presented as coherent
subsets linked to explicit reformulation notes,ading to whether they include:

— synonyms and opposites requiring syntactic reittinde
» Qgnpermeta qqn de Vinf Qgnautoriseqgn a Vinf

ermet_}a_'l'___l_J_cde sortir / utorise@: a sortir. (= E I'y autorisg

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

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

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

* Qgninitie ggch/ Qgnprend l'initiative de ggch

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

— alternative syntactic constructiom$: permettrein 8 3.2.;

— alternative constructions (passive for example):

Un programme de recyclage des décleeésé initiépar le ministre de 'environnement

— alternative phrases:

L’erreur est humaine ! / etc.

5. Conclusion

Presenting dictionary texts in electronic formafeos important perspectives for en-
riching information and enhancing readability. Thbuhe editorial orientations pre-
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sented here do not cover all possible fields oégtigation, they touch on three areas
where dictionaries might make significant advanmgshanging their lookup medium
in order to help young learners absorb linguistides more effectively.
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Automatic annotation of actants
in specialized corpora

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

Abstract

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

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

1. Introduction

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

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

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

Le [processus](sn sui Act, AcenT) ACCEDE [directement](saqv, mopcire, manizrey[@U cache primaire]sp compiact,, LiEv)

In English: The process accesses directly to theguy cache

Figure 1. Example of manual annotation

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

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

2. Automated method for finding relevant participarnts in contexts

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

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

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

2.1. Rule extraction

During the first step, we use the Syntex parserufBault et al. 2005), which
computes the dependencies between the componerds seihtence, as shown in
Figure 2, in which the verbal lexical unit is inpgrcase and syntactic group labels are
in italics (Det stands for determinant, Nom for np¥Ppa for past participle verb,
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Adv for adverb, Prep for preposition). Syntactiadtions are in uppercase on the
arrow links.

PREP

NOMPREF
Le procesus ACCEDE directemer au cach¢ primaire
Det Nom VConj Adv Prep Nom Adj

Figure 2. Syntex dependencies

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

PREP

DET NOMPREP
/\ /—\ ) \ /\ /\
Le | processus ACCEDE directement  au cache primaire
Det Nom VConj Adv Prep Nom Adj
N - % P 7

Figure 3. Combination schemata

2.1.1. Rules for participants identification

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

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

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

2.1.2. Assigning type actant or circumstant

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

<word,participant,SUJ>-> <word, actant,SUJ,role> (5)
<word, participant,OBJ>> <word, actant,0OBJ,role> (6)
<word, participant, ADV>-> <word, circumstant,ADV, role> )
<word,participant, NOMPREP>> <word,type,role> (8)

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

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

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

P(type |lexie ,prep ,nomprep )=

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

2.1.3. Actant with the semantic role agent

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

<word, actant, OBJ>> patient 9)

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

% The probability P is estimated by the ratio betwtiee number of times the preposition as actant
or circumstant appears witlexie and the number of times thiexie appears with or without this
preposition.
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Generally, we have seen in our corpus that theifeatNom, OBJ> assigns a semantic
role “patient”.

In the case of (10), the feature <Nom, SUJ> camaseign a semantic role. In many
examples, this feature assigns agent for some, umgisument for other, etc. In order
to identify this semantic role, we estimate thebatality P:

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

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

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

2.2. Application of rules on an example

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

ACCEDER-< Processeur,Nom3JJ> ACCEDER- < cache,Nom NOMPREP>
m@mﬂl (@@ﬂﬂ
<Processeur, ACT, Agent> <ache, ACT, Lieu>

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

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

3. Conclusion

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

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

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

Jakob Halskoy Pia Jarvatd
Danish Language Council, Copenhagen

Abstract

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

Keywords: neologisms, automatic, extraction, evaluation.

1. Introduction: What is a neologism?

Arriving at an operational definition for the copteof “neologism” is difficult. First
of all, a neologism is new but relative to what?c@wlly, it may be new but
completely insignificant, for example a semantigélansparent, trivial compound like
“klimakonference” ¢limate conferenge Thirdly, many candidate neologisms
represent transient phenomena and are thus trangiemselves, for example
“klimakaravane” ¢limate caravah This name was given to a bus touring Denmark in
2009 and distributing information on global warmiisgich words will never reach the
stage of “Lexikalisierung/Integration” c{. Teubert 1997). Fourthly, candidate
neologisms are really often occasionalisms or $diegaonce-formationscf. Fischer
1998) or “lejlighedsdannelser” (Jarvad 1995). Thexgeinfrequent, often idiosyncratic
and highly transient, expressions like “osteskuftdieese draweér

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

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

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

(3) semantic expansion of existing words, for ex@mipleeksprutte” §ctopu$ in the
sense “altmuligmand’odd job maiy

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

(5) new multi-word expressions or phrases.

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

2. Automatic extraction of neologisms: Word trawlerarchitecture

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

computer, however.

human evaluagion

existing
dictionaries

. . dictionary of neologisms
extraction of candidaies: - ary &

a. primitive filtering
b. statistical weirdness
c. neology markers

B formatting
and\ indexation

reference corpus

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

electronic
texts

Figure 1. The architecture of the Word trawler extion system

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

As indicated by the grey circles the starting péra great number of electronic texts,
and the end product is a dictionary of neologisftse texts are subjected to basic
NLP and candidate neologisms are subsequentlyotattdoy means of a combination
of three different techniques, namely primitivetdiing (which relies on existing
dictionaries), statistical weirdness (which rel@sword frequencies from a reference
corpus predating the analysis corpus) and neolagykens like “sakaldt’§o-called.

3. Extraction techniques

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

Filter #tokens | #lemmas #types
1 | “Retskrivningsordbogen” 2001 n/a 64,038 399,062
2 | In “Den Danske Ordbog”, butnotin1 n/a 34,960 /an
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 usingstixg dictionaries and corpora

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

4. Experiment 1: evaluation of recall

In this experiment all neologisms present in a smadlysis corpus comprising 177
short newspaper articles (c. 75,000 tokens and0D4t@pes) were manually tagged.
The resulting gold standard contains 252 neologisngduding 33 multiword

2 See http://gow.epsrc.ac.uk/ViewGrant.aspx?GrastBBfL08243/01
® http://ordnet.dk/korpusdk_en/front-page/view?saigliage=en
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expressions and 11 semantic extensions of exis&imgnas. Multiword expressions
and semantic extensions are excluded from the atiatusince they are not presently
handled by the system.

4.1. Primitive filtering and neology markers

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

#candidates| F-score | Recall Precision

Human 208 1 100% 100%
Word trawler (incl. proper nouns) 1061 0.22 69% 13%
Word trawler (excl. proper nouns) 589 0.31 60% 21%
Word trawler (incl. proper nouns and498 0.20 84% 12%
deactivating the “Korpus 2000" filter

Word trawler (excl. proper nouns an878 0.28 73% 17%
deactivating the “Korpus 2000 filter

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

Table 2. Word trawler performance (primitive filieg)

System precision System F-score

o e,
3 Y R
n,m‘s k_l_l_l_‘

o 1000 2000 3000 4000 o

Rank {log-odds)

Precision (acc.)
F-score (acc.)

—

o s00 1000 1500

Rank (log-odds)

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

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

5. Experiment 2: evaluation of precision

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

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

5.1. Classification of noise

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

Noise category Example Number Ratio

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

Transparent “Forskningskvalitet” (research81 28.1%

compounds andquality), “fodboldekspert” (soccer

occasionalisms expert), “pizzabande” (pizza gang)

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

Spelling mistakes 25 8.7%

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

Code shifts “Surge”, “caucus”, “caviats”13 4.5%
“stauerna”

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

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

NP fragments “parkér (og rejs)” (park and go) 5 4.7

Total 288 100%

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

6. Conclusions and future work

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

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

Adam Kilgarriff', Vojtéch Kov&?, Pavel Rychly
Lexical Computing Ltd, Masaryk University

Abstract

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

Keywords: corpus lexicography, dictionary editing.

1. Corpus Lexicography

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

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

This process is the core of the lexicography fofaaguage. Once it has been
completed for the full vocabulary, the resultingatmse is a base analysis of the
language which will serve for the development oége of dictionaries, monolingual
and bilingual (where the language analysed is thece language, and the analysis
will form the basis whatever the target languageki6s 1994; Atkins and Rundell
2008: 97-101).

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

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

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

2. The Sketch Engine

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

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

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

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

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

3. Tickbox Lexicography

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

The process is as follows:

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

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

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

e they tick a “copy to clipboard” button.

|Home| |Concordance|Word List| |Wnrd Sketch|Thesaurus|Sketch-Diff

Word Sketch Entry Form

Corpus: ukWaC
Lemma: [test

Part of speech:
Advanced options H

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

in a grammatical relation:

Sort collocations

according to: ® Salience O Raw frequency

Tickbox Lexicography template: Examples per collocate:[6 |
Cluster collocations O

Minimum similarity

. 0.15
between cluster items:

iShow Word i_ketchi Save Options

Figure 1. Word Sketch Entry Form

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

Thus, TBL models and streamlines the process tihgetorpus data out of the corpus
system and into the dictionary editing system.
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Hnme| |Concnrdance|Word List| |Wc|rd Sketch|Thesaurus Sketch-Diff

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

test uxwac freq = 232688

object of 62840 2.0 and/or 23697 0.8 n_modifier
¥ pass 2752 9.04| [0 examination 5685 7.0/| O blood

M fail 1468 8.34|| O test 1441 6.91 | O screening
O conduct 1576 8.32|| O xray 1166.89 O aptitude
[] stand 14427.97 | 0 exam 287 68.86|| O laboratory
O perform 1534 7.86|| O quiz 15686.79 O driving

[J undergo 569 7.36(| O scan 126 6.77 | O fitness

[ drive 1182 7.36|| O X-ray 1176.54 | O smear

[ administer 342 6.88| O assignment 124 5.86 [ pregnancy
[ standardise 258 6.91 | O inspection 164 5.75|| O urine

[ carry 1050 8.77| [0 questionnaire 136 5.66 | [ litmus

O apply 814 6.75| O interview 267 5.58/| O breath

L]

satisfy 3156.63| O biopsy 44 5.51|| O liver

il

a_modifier 63667 2.0 pp for-i 6294 2.0 predicate o
[ diagnostic 1850 9.54| [ 11-year-clds 307.17|| O test

O genetic 11488.39 | O 14-year-olds 236.83/| 0 %

[ psychometric 426 7.85 | [ seven-year-old 176.42 [ step

[ statistical 663 7.83|| 0 CID 16 5.85/| O tool

[ nuclear 10068 7.72|| O TB 22°5.77 | 0 method
O acid 361 7.29|| O antibody 36 5.43|| O part

[ written 610 7.26|| O tuberculosis 185.37|| O way

Figure 2. Word sketch for the English notest’, data from the UKWaC corpus
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|Hume| |Cuncurdance|Word L15t| |Wurd Sketch|Thesaurus‘ ] ketch-lef|

Tickbox Lexicography - Select Examples

Lemma: test
Gramrel: object of
Template: vanilla

pass

[ You would need to check your licence, if you passed your test before 1 st January 1897 you cai

o If your system passes this test , it means that at the very least your hard disk is fast enough t«
mix these two streams in real-time.

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

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

[ Please note that after 1st February 2001 you will need to have passed the motorcycle theory t¢
For higher performance, such as in the manufacture of fixed electrical accessories, Beetle PP8
flammability rating.

fail

In 2002, 43 per cent of Hispanic 11 year-olds failed the national test in reading compared to or
5-10-2000 Security: The standards at Stansted - From BBC - Stansted airport has been accuse

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

The good divorce guide ' Sebastian, it's Her Majesty calling ' [ love CCTV Gina Ford is a respect

This reading list fails the test Stitched up by the competition Milk: at last the verdict's in Wha

Read more: Thai Posted by Neil Payne at 6:27 PM Categories: Cross Cultural News, Language 1

Birmingham taxi and private hire licences failed a basic communications test .

o 020 8247 1830, www.edinfo-centre.net 61 % of agencies fail Best Bear tests When Best Bear C
had closed or gone out of business since the last review and only 213 passed the test.

Copy to clipboard |

Figure 3. GDEX examples for each selected collocate

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

415

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

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

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

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

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

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

4.1. Macmillan Collocations Dictionary

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

To set up TBL for MCD, we first developed customdisgord sketches in which the
grammatical relations were those to be used in MTBis required work on the
underlying part-of-speech tagging and grammatiekdtion-finding software. (The
parsing, to identify grammatical relations, usegutar expressions over part-of-speech
tags and is built in to the Sketch Engine: see &iiff et al. 2004.)GDEX was also
customised, with the incorporation of a long li$t'stop’ words, to minimise the
chances that GDEX would select examples contaioffensive material.

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

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

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

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

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

The dictionary editing software used for MCD aceep{ML pasted from the
clipboard. This means that, once the lexicograplsr

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

e selected collocates,

e selected examples for the paper dictionary,

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

4.2. Algemeen Nederlands Woordenboek (ANW)

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

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

TBL offers an architecture for efficiently colleeg information from the corpus and
packaging it for insertion into the dictionary dazdae. While the system had been
designed with linguistic information in mind, it waeadily adjusted for the ANW
dictionary project to gather and insert bibliogrgphnformation as well. We
developed a TBL installation with a specific templdor INL where, when the
lexicographer ticks the example, not only the examput also the title, author,
publisher and date of its source are assembled XML fragment and placed on the
clipboard. (We also made it possible to select iplelexamples at a time, as this fitted
the way that INL lexicographers worked.) The dictoy editing software (Niestadt
2009) was customised to interpret these XML stmasis0, when the user pastes the
example from the clipboard into the editor, thefatiént components of the reference
are placed in the appropriate database fields avitingle mouse-click.

5. Conclusion

We have shown how TBL works in the general casd,taw it has been used in two
large projects. We believe TBL has great potenftisl both streamlining corpus
lexicography and making it more accountable toctbripus.



418 A. KILGARRIFF, V. KOVAR, P.RYCHLY

References

ATKINS, B.T.S. (1994). A corpus-based dictionary. @xford-Hachette English-French
Dictionary (Introductory section). Oxford: Oxford Universiyress: Xix-xxxii.

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

KILGARRIFF, A. (2006). Collocationality (and how to measutle in Euralex Proceedings.
Torino.

KILGARRIFF, A., RycHLY, P., 4Rz, P. and TGWELL, D. (2004) The Sketch Engine. In
Euralex Proceedingd.orient: 105-116.

KILGARRIFF, A., HUSAK, M., McADAM, K., RUNDELL, M. and RcHLY, P. (2008). GDEX:
Automatically finding good dictionary examples incarpus. InEuralex Proceedings
Barcelona.

MEDAL (2007). Macmillan English Dictionary for Advanced Learne&econd edition. Ed.
by M. Rundell. Oxford.

NIESTADT, J. (2009). De ANW-artikeleditor: software alsasémgie. In E. Beijket al. (eds).
Fons Verborum: Feestbundel Fons Moerdjknsterdam: Gopher: 215-222.

OCD (2009 [2002])Oxford Collocations DictionaryOxford.

TiBERIUS, C. and KLGARRIFF, A. (2009). The Sketch Engine for Dutch with thé\W
corpus. In E. Beijlet al. (eds).Fons Verborum: Feestbundel Fons Moerd§imsterdam:
Gopher BV.; 237-255.



ABBYY Lingvo electronic dictionary platform
and Lingvo Content dictionary writing system

Vera Kuzmina, Anna Rylova
ABBYY

Abstract

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

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

1. ABBYY Lingvo electronic dictionary

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

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

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

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

Lingvo dictionary software, which had such featuessintegration with Windows

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

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

1.2. Sophisticated search facility

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

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

2. Accessing dictionary content via Lingvo Platform

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

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

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

3. Writing dictionaries with ABBYY Lingvo Content

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

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

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

database server. Unicode characters are suppergeglfonetic transcription symbols

and Pinyin are displayed correctly).

3.1. Short overview of ABBYY Lingvo Content’'s main feadis

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

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

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

- tool for dictionary comparison and merging embedidetie interface;

- workflow and dictionary project management tools.

3.2. Using the filtration tool

Lexicographers can get any subset of entries flrmrdictionary using a sophisticated
filtration tool that does not require any knowledafespecial query language. Entries
with any specific parameters or words in any eriteyd can be found easily by
checking boxes in the filtration dialogue. The rfitton tool suggests multiple
parameters for filtration — find entries with sgesd label, specified word in any field,
any number of senses and many other different Ipiiisi.

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

3.3. Merging and comparing dictionaries, working witletébnary groups

Several dictionaries can easily be compared usingirduitive interface tool.
Comparison results can be saved as a separate drataided to any dictionary. For
each entry its source (dictionary name) will beigated. It is also possible to merge
different dictionaries and batches that can be etand 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 lexicplgea can compare any two entry
versions at any time and see what was added, detetehanged in the entry. If the
lexicographer does not like the changes, it is iptes$o reject them and go back to a
previous version of the entry.

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

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

3.5. Publishing dictionaries

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

4. Some future prospects

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

We strongly believe that with the development aftidhary writing and dictionary
usage new tasks and challenges will appear. THisneive the dictionary writing and
dictionary viewing tools further.
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Dictionary management system
for bilingual dictionaries

Margit Langemets Andres LoopmarinUlle Viks!
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Abstract

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

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

to compile their own bilingual (primarily Estoniasther) dictionary via the web. The system enables
users to design their own dictionary as they neégedhioosing the languages, modifying the entry
layout and structure, and using a ready-made gieri of the source language. The main
components of the management system are: (1) EEistem of dictionary administration, (2) an

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

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

1. Introduction

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

dictionary management system for bilingual dictides is meant to facilitate

lexicographer’s work and, at the same time, enhdtsa@uality. We believe that

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

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

2.=ELex system of dictionary administration

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

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

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

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

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

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

Volume: 1 volume (A-Y) ~ | B | | o |

| headword | I "

|| Path [kuld]: x:A[1]xP[1]/xgrg[1]/xmt[1]

Edit XML Astable As layout | 3% | v ¥ on Layout
HEAD + = | kuld <k
Headword grp + lhgriﬁ;j

chte

haadword@lzlg ‘kuld | télge]: ola
¥+ morphological code kulla leiu
Grammatical information grp + kullaga n
. . N " ; . ; " ; lasknud ¢
abbreviated inflectional forms \k uld kulla k'ulda =, kK'ulda[de k'ulda[sid & K'uld/i | fedme [t

inflectional forms ‘k'uld kulla k'ulda k'ulda, kK'ulda[de k'ulda[sid_&_k'uld/i | [télge]|
+ |irregular form_grp ‘2 I(VTW“"
télge|; piii
part of speech [+] ‘S | It5lzel: koi
+ |gender 3. (midag:
inflectional type mmmber ‘22 | kaaluvad
+ |alternath lausa kul
= uLs: kuld
+ |headwo Add before kuldbrok
HODY Rana'm; usage hints (grammatical information) \tflgel; sz‘
El Sensenf — (ki) + 2) [tolgel:
+ ubhead{ Cut s
..... Copy Kkuldsérm
Sense_d aLs: Juldd
Definitiog ~ Delete + [tSlgel: kai
+ |derived {] Open for copying aurata) [t6]
definitionl Add XML comment L uLs: kulla
[t6leel: kai

Figure 1. Editing window

3. Estonian—X dictionary database

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

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

(1) kuld <k'uld kulla k'ulda k'ulda, k'ulda[de k'ulda[sid_&uld/i22 S>
1 (teatud vaarismetalk yellow precious metl[TE| ¢ puhas kuld|TE]|; ehtekuld|TE];
kullast ehted|TE|; kulda pesemdTE|; I6petasin keskkooli kullag&dnek TE|
2 (varvuselt ja laikelt kulla sarnaneolour resembling gold|Y E| ¢ paikesekuld TE|;
sugiskuld|TE|; kased puistavad juba kuldf E|
3 (midagi vaartuslikku ja heasth highly respectedTE| ¢ tema nduanded on kulda vaart
|TE|; nendel sénadel on kulla kaal v hin{TE|

(2) wmLs: kuld+ (kullast, kullatudmade of gold"» kuldbrokaattekst TE|; kuldmedal|TE]|;
kuldmunt [TE|; kulds6rmus|TE]|; kuldvillak mut [TE|
mls: kuld+ (kulla varvi'lustrous yellow"w kuldblond |TE|; kuldjuukseline | TE|;
kuldkollane | TE|; kuldpdrnikas zool(Cetonia aurata)lE|
mls: kullat+ ¢ kullaauk kdnek piltl | TE|; kullafond (1) maj [TE|, (2) piltl | TE|; kullakang
| TE|; kullaketraja |TE|; kullaliiv |TE]|; kullaldige |TE]|; kullam&edpiltl | TE|; kullaotsija [TE];
kullapalavik piltl | TE|; kullaproov |TE|; kullasoon |TE|; kullastandardmaj [TE|; kullatera
ITE]

Figure 2. The dictionary entriyuld (‘gold’)

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

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

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

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

labels, explanations, etc.

Although the Estonian—X dictionary database (EXDB)still being improved and
updated, the system is used in-house at presentcdampiling three bilingual
dictionaries (Estonian—Ukrainian, Estonian—UdmEsgtonian-Finnish).



428 M. LANGEMETS, A. LooPMANN, U. VIKS

4. Dictionary management system for bilingual dicthnaries

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

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

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

to their own needs. For every dictionary applioatappropriate parameters can be

selected in the following four domains:

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

(b) layout design: the user can decide upon the stylbeoelements as well as the

markers of the elements or element groups;

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

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

Figure 3 presents an example of the window fortarga user’s dictionary.
s snastik ]

Create new dictionary

Name: with demo entries

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

Repeat password:

Create dictionary

Figure 3. Dictionary creating window

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

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

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

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

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

1. Introduction

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

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

2. Use case

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

! {hector.martinez, marta.villegas}@upf.edu
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Framework — I1ISO 24613 — (Bat al. 2006) compliant lexicographical platform,
Coldic?

Words in the core vocabulary of a language are freguent and highly polysemous.
Table 1 gives the number of occurrences in @uepus de Referencia del Espafiol
Actual (CREA) and the number of senses listed in DBiecionario de la Real
Academia de la LengU®RAE) for four core nouns.

Form OccurrencepSenseq
puentt (‘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 sgmewided by the DRAE

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

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

3. System architecture

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

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

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

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

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

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

(Rodriguez Hontoria 2003):

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

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

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

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

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

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

. 1-to-1 comparison: An unsupervised K-means algeritWwitten and Heibe
2005) clusters each of the vectors foigWvith a fixed A value (noted as the
Vax set), from W4; to Vay, to determine whether they describe vectors deemed
similar or different. The result of this procesghat each Wy set is divided in
two groups: a group for the concordances that ansidered similar to A by
the system and a second group for those who are not

. Final clustering: The previous step is not enouglpresent a coherent list of
clustered concordances, since there can be inathelassificationsife. the
system can say that F is similar to G and H, bugh be found to be different
from G). This final step presents the original amdances in a series of
clusters without repetitions or overlaps.
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Figure 1 describes the system architecture, baginai the first request to analyze the
occurrences of a given word, to the tagging of stopds, the generation of vectors
using stemming and different metrics (steps 3, d @nand the successive steps of 1-
to-1 comparison and final clustering.

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

stopwords

N files with
binary
comparison

In order to achieve the integration of these tdaola single process, we made them
available via Web Services. Each of the boxes gufé 1 represents a Web Service,

Final clustering

vectors

1 file with N

ocurrences clustered

by lexical similarity

Figure 1. System architecture

while the round-corner boxes represent the exclthdgta between modules.

entre la ex primera dama |[filipina y

er La ex primera dama |y senador
Claude Pompidot |ex primera dama [de Franci:
senador y ex primera dama |arrasari Tiene

entre ellos la primera dama [estadounidense |Laure
portavo:. Aunque la primera dama |estadounidense | nc

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

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

Gobiernc incluide la primera dama [tenian millonarios
tambiér quierc sel |primera dama [se manifestaro
y actividade |comc [primera dama |La prens:

I Senad La primera dama |no SE

Table 2. Cluster output sample
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4. Results

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

Table 3 shows the gold-standard evaluation for tacewords (En. ‘melanoma’,
‘uprising’, 'scrap iron’, ’hook’, 'hen’, 'drum’ andlady’). ‘Unclustered’ indicates the
number of occurrences that are not included in euogter, ‘groups’ indicates the
number of clusters of at least size 2 that theesygenerates.

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

Table 3. System output evaluation

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

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

5. Further work
The ongoing work includes:

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

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

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

6. Conclusions

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

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

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

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

Keywords: bibliography, electronic lexicography, online.

1. Conceptual remarks

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

Online Bibliography of Electronic Lexicography (OBELEX)

Title: [ |

Year: fom[  w[  |q-gi e 2008)
Person: | |
Analysed Languages: | any B ‘ and ‘ any "l
[any ]
Keyword(s):
[amy =]

Figure 1. Online Bibliography of Electronic Lexiaaghy.

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

With this type of content, the OBELEX bibliograplsypplements in a useful way
other bibliographic projects such as the printedtéinationale Bibliographie zur
germanistischen Lexikographie und Worterbuchforaghiu by H.E. Wiegand
(2006/2007), the “Bibliography of Lexicography” ByR.K. Hartmann (2007), and the
“International Bibliography of Lexicography” of Ealex (f. also DeCesaris and
Bernal 2006). OBELEX differs from all these biblraghic projects by its strong
focus on electronic lexicography and its abilityétrieve bibliographic information:

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

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

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

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

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

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

- Dictionaries: Journal of the Dictionary SocietyNdrth America

- Hermes

- International Journal of Lexicography

- Lexikos: Annual Journal of the AFRILEX

- Proceedings of the EURALEX conferences

- Proceedings of the "International Symposium on tegiaphy"

- Lexicographica (International Annual and seriesanai

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

3. Search options

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

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

Search Results

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

Person Year v
[ |Tarp 2009  |Beyond Lexicography: Mew Visions and Challenges in the Information Age
[ |Meijssen 2009  |The Philosophy behind Omegawiki and the Visions for the Future

Henrik Gottlieb and Jens Eric Mogensen (Editors) Dictionary Visions, Research

1| Smit 2008 and Practice. Selected Papers from the 12th International Sytmposium on

Lexicography, Copenhagen 2004 (Review)

Henrik Gottlieb, Jens Erik Mogensen (Editors) Dictionary Visions, Research and

[ |Fuertes-Olivera 2008 Practice. Amsterdarm/P| John Benjamins Publi: Co. 2007
erminology and Lexjcography Research and Practice 10) (Review’

Hahn/KlosaMiiller- elexiko - das elektronische, lexikografisch-lexikologische korpy

O Spitzer’Schndrchs 2008 Wortschatzinformationssysterm. Zur Neukonzeption, Erweiterung und Revision

Starjohann einzelner Angabebereiche

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

Figure 2. Search Results

3.2. My bibliography

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

3.3. Search by person

The search in the search field “Person” is an imengtal search. Thus, by typing in the
first letters of an author's name such as “de”, abropriate 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 bkndited by publication year. For
instance, it is possible to search for all titlestbe subject of electronic lexicography
published before 2000. For this particular seattod,'from”-field should be left empty
and “1999” should be entered in the “to"-field.

3.5. Search by keyword or analysed language

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

Online Bibliography of Electronic Lexicography {(OBELEX)

Title:

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

Person:

Analysed Languages: | ltalian | and | any v
fan v

Keyword(s): document-type-definiion (DTO) -~

etymology in dictionaries
example
foreign/second language acquisition
form of pullication
grammgrin dictionaries
historical lexicography
All fields are optional. Thot HTML . vl has to be indicated. Any
combinations are permitte typermedia/hypenext
illustration/figure
The search field Person of inflection in dictionaries
infarrnation system
LR NI LB LU WEEDY internet [exicographyyonline lexicography
layout
? one single optional mark |zamer's lexicography
* optional marks with a se| |emmatisation
lexicographic editar
@I0% Mannheim lexicographic process
lexicography of contemporary language
lexicography of critical discourses hd

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

4. Perspectives

With OBELEX, we hope to provide an extensive sax\fiar all researchers working in
digital lexicography and dictionary research. Far tuture, the main task in OBELEX
is to enlarge the bibliography. Therefore, we apjate any suggestions for
publications which may be included in OBELEX. Addsaefore, besides this, we
work on a supplement to OBELEXge. a database of online dictionaries. In this
database, currently about 800 online dictionaries labelled by more than 40
properties, such as “including an online tutonjas/no”, “pronunciation as audio files:
yes/no” etc. We plan to publish this database efdBELEX site during 2010.
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From lexical database
to intelligent vocabulary trainers

Cornelia Tschicholt
Swansea University

Abstract

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

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

1. Background

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

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

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

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

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

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

2. Lexical databases for learners

To make more sophisticated vocabulary trainersiplesand be prepared for porting

them to ever more mobile devices suitable for legany time anywhere, we need
lexical databases that contain more informatiom thgesent ones. In addition to data
found in dictionaries, the database needs to aoimérmation about word frequency

by subsenses. Modern learner dictionaries havadyrbegun to move in this direction

by reducing the number of subsenses per headword, by adding frequency

information. For the verlun, this reduction can amount to as much as going fro
several dozen to under twenty subsenses. What weotlyet have is frequency

information per subsense rather than just for treedvord.

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

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

dictionaries, and possibly some examples as well.

Deciding on the appropriate subsenses for polysemawds (and their order) will be
one of the first difficult decisions to make forckaword. Subsenses can be found in
dictionaries, both monolingual and bilingual, andmore specialized databases such
as valency dictionarie®(g. Herbstet al. 2004), WordNet (Milleret al. 1990) and in
West's (1953) General Service LisfThe problem is the divergence among these
sources. To borrow an example from Atkins & Run¢2008: 154), who use the verb
argueto illustrate the identification of subsenses froampus evidence and come up
with four “lexical units” — illustrated with corpusxamples and linguistic features —,
for a teaching-oriented lexical database, a cheiceld have to be made about which
of the subsenses d@rgue to include, and in which order. West lists two tok
subsenses as reasonably frequent, so a first wecsiold assume two subsenses for
argue The next step is to establish the order of tHessnses, especially which of
them will be taught first and thus provide a kinfl pototypical meaning to the
language learner. The decision on the first meartimgteach should consider
frequency, prototypicality and possibly also thedevi context of the word family
(Bauer and Nation 1993). All subsenses and theitagyic contexts will then need to
be illustrated with a series of examples, gradedifficulty. In the example shown in
Table 1, difficulty of context is expressed usitng tfrequency bands of the words
around the target worde. a “4K” context means that the words in the sergeztame
from the 4000 most frequent words in English.

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

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

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

ordered sequence of example sentences.

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

analysis.

Table 1. Database entry fanodel

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

Drawing on such a database, a CALL system couldentelearners with many
different example sentences as they work their thegugh the necessary number of
repetitions for each of their target words. Thisdoenable learners to systematically
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enlarge their vocabulary in a much more efficieaywA dedicated vocabulary CALL
programme could start the learning process withhiglp of a translational equivalent
at the first encounter. Once this first link hagmestablished, knowledge about the
new word needs to be consolidated through repeatedunters of the target word in
different inflectional forms and syntactic contexdsadually adding further subsenses,
in order to progressively arrive at a rich menggdresentation of the target word.

4. Conclusion

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

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

Eveline WandI-Vogt

Institut fir Osterreichische Dialekt- und Namenkexi
Osterreichische Akademie der Wissenschaften

Abstract

In this article the Academic Austrian dialect dictary, theworterbuch der bairischen Mundarten in
Osterreich(WBO / Dictionary of Bavarian dialects in Ausfyizs introduced. In 1993, the project
Datenbank der bairischen MundartédBO / Database of Bavarian dialects in Aus}riarted, with a
view to the digitisation of the dictionary and atlmhal background information. In 1998 a
rationalisation concept was issued planning to detepthe dictionary in 2020 as a (virtual) unit
consisting of the printed dictionary and the commatary database. THeatabase of Bavarian
dialects in Austria electronically mapped (dbo@ernajnbines an online dictionary and a source
material database. It demonstrates how visual, rgfemenced access structures and so called
‘topographic navigation’ can increase usability &waH to improved interdisciplinary insight.

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

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

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

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

nstitut fur Osterreichische Dialekt- und Nameiiex (Institute of Lexicography of Austrian
Dialects and Names), eveline.wandl-vogt@oeaw.ac.at
2 For further information about e-lexicography a BINAMLEX cf. WandI-Vogt (2008b).
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In 1998 a rationalisation concept (StraffungskonzEge8) was issued to th&/BO
with the objective to complete the dictionary in?R0as a (virtual) unit consisting of
the printed dictionary on the one hand and the dementary database on the other.
At the same time, both, the mediostructure and astcacture of the dictionary were
adjusted and improvedf( WandI-Vogt 2004). New types of entries were essabd
(so called Datenbankartikel [database entry]):

(1) Simple database entry (historical base majeria
WBO 5,27: tDiaun, Gerichtsbote obVintschg. (16,3.DBO
(2) Simple database entry (recent base material):

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

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

Due to the macrostructure of theBQ, the etymological-historical headword and the
highly sophisticated structure of the entry itdeHccess to th&VBOis neither very
functional nor user-friendly. Examples 3-5 illusgasome of the difficulties we
encountered.

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

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

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

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

3. New access structures: topographic navigation

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

% Different types of entries and article-structafeWBOBeiheft 2: 14-17.
* (Epfe)paumitself is a subentry ofipfe)paum
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electronically mappeddbo@emall.2007-11.2009) multiple access routes have been
developed, aiming to meet user needis.the following, topographic navigation will
be focused of.

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

€3 Waqwaq GIS - Mozilla Firefox

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

- c £ir [ B | http/whoe ceaw.ac.at/ map/main.htmi?url= http://wboe, ceaw.ac.at/apiwh.php# A 2|

£ Meistbesuchte Seiten 8 Erste Schritte 5 Aktuelle Nachrichten | | httpi//wunw.altad.com... & http: boeat/d.. *§ http: :

R softonic ~ | Websuche - & Low <0 B spisie- D IEEEN@O) (i Gratis TV~ (B Nachrichten (13001 @i (0) > &, Gadgets- = |+
-, =

7 B quanTITIES -

records available

R N

7 i e 5 g e Y
4 : i intervals
records/iocation
Zederhaus tocaity I 1

- 2 records -
3% of displayed records.
Geburtsort

SCALE

i

SYMBOLS

Bauer, Wemer: Lautishre der Mundart des Lungsus mit
i i von Zedethaus, Diss. (masch) _

H THEMES £

e i b DENSITY
BASEMAP
NAVIGATION

DOWNLOADS
!T. Ubertragen der Daten von server.arcgisonline.com... - i - i @0
Figure 1: GIS-Application: Visualization of spatidata with ArcGIS (example:

screenshot developed within dbo@ema by Vlad Atan8sibastian Arming & Eveline
Wandl-Vogt: system under construction).

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

® To get more information about projects dealinghvifie mapping of linguistic corpord. Perea
(2004; Catalan) and Wandl-Vogt (200&80).

" Realized as far adbo@emas concerned (12.2009): shaded relief, physicaldysatellite map,
road map, none.



454 E.WANDL-VOGT

€3 person - Mosila Firefox

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

= € X & (] |nttps/whoe ocaw.acats oe/person/14244 17 | [[Glr| Google P
£ Meistbesuchte Seiten 0 Erste Schritte 5 Aktuelle Nachrichten | | httpi//wunw.altad.com... {5} http: /. 2 http: .googleat/..
Fsoftonic - [wemer - & Low <0 B spisie- D IETEENDE (i Gratis v~ (S Nachrichten [1300)> @50 10) > B, Gadgets= = | 1+

Abfrage Projekt Ressourcen

Suche  Index  Hilfe

Suche
Person

Index

Hilfe Bauer, Werner £
Allgemeines

®m 1939, Zederhaus
®m Sammier

= Herausgeber

= Autor

Quelten

= Bauer, Werner: Namen der beim Almabtrieb verteilten Gebacke und Speisen. In: Burgstaller, Ernst / Helbok, Adglf
Wolfram, Richard et al. (Hg.): Osterreichischer Volkskundeatlas. 6. Lieferung. Wien 1878, 1-15

= Bauer, Werner: Rezension von: Tarvainen, Kalevi: Studien zum Wortscharz der Osterreichischen Chronik jakob Unrests
1966, In: Beitrage zur Geschichte der deutschen Sprache und Literatur 88/3 (1967), 380-381

= Bauer, Werner: Die Etvmologie in der deutschen D qraphie. In: Bremer, Ernst [ Hildebrandt, Reiner (Ha.):
Stand und Aufgaben der deutschen D ikographie. [l. Briider-Crimm Beitrége zu der Marburger

Tagung vem Oktober 1992 Eerlin, New York 1996, 219-229

m Bauer Werner: Die Mundart des Katschtals in Karnten. In: Verein der Eraunde der im Mittelalter von Osterreich aus
Sprachinseln | Kommission fiir Mundartkunde und Namenforschung der Osterr i n Akademie der
Wissenschaften (Hg.): Mundart und Name im Sprachkontakt. Festschrift fiir Maria Hornung zum 70. Geburtstag. Wien
1990 (= Beitrage zur Sprachinselforschung §), 235-258

= Bauer, Werner: Zur Darstellung des Mundwiortschatzes im Wérterbuch. In: Lachinger. [ohann | Scheuringer Hermann
“a Ubertragen der Daten von whoe.otaw.ac.at...

Figure 2: Website: Database contnt

4. Conclusion and future prospects

Navigation in dialect dictionaries is often diffit@nd not very user-friendly. Dialect
dictionaries deal with geographic information, $® taccess to them is based on
something like “geographically based interest”. @eferencing of corpus data
provides the means for visualization (mapping) efadand meets user needs. In
addition, it allows cross-linking of data from difent sources and leads to improved
insight and knowledge.
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Abstract

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

Keywords: NLP tools, lexicographic applications, Modern Greek

1. Introduction

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

2.1. Morphological information

The LEXEDIT is a software program for the compibati of computational
morphological lexica. The system supports the eimgpdf morphosyntactic attributes
— POS, gender, number, case, voice, tense, moaghrpestc. —, stylistic attributes —
formal, informal, oral, slang, etc. —, domain &itities — biology, medicine, law, music,
computer, etc. —, morphemic compounding — stem,fixprenfix, suffix -,
syllabification, inflection and stressing rules &ach lexeme.
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Figure 1. Screenshot of the LexEdit

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

lexical resources:

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

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

¢) an electronic dictionary of biomedical termshwit1 0,000 lemmas.

A series of application tools such as a M. Greekllep a hyphenator and a
lemmatizer were built upon the aforementioned laiiesources.



NLP TOOLS FOR LEXICOGRAPHIC APPLICATIONS IMODERN GREEK 459

2.2. Semantic information

The LEXICOGRAPHOS is a language independent soéifar editing and authoring
monolingual and bilingual dictionaries and for pshing dictionaries to hardcopy,
electronic or online media. It can process XMLdilarough a user-friendly interface,
which further allows integrity cross-referencingecking between different entries of
the dictionary, automatic up-dating of sense numbfiell or partial entry previewing,
grouping of lemmas using filtering, searching oa tieadwords list and/or other fields
of an entry, display of hyperlinked related lemnmsedection of the information to be
viewed and/or exported, spell-checking of the data.

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

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

More specifically, the Thesaurus of M. Greek camai22,000 entries. Each entry is
represented by the headword lemimahich is further accompanied by stylistic and
domain informationg.g the verbayxaldpw is informal, the nourupospaipivy is a
term of Biology. Each meaning of a lemma is desatithrough a “synseti,e. a set
of synonyms and/or antonyms, and may also cont@meple uses, when needed.

2.3. Syntactic information

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

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

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

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

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

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

3. Application tools

3.1. Proofing tools

The proofing tools are functional components of admall contemporary word

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

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

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

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

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

3.2. Web-based tools

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

3An LR parser is a parser that reads input fromt tefright (as it would appear if visually
displayed) and produces a Rightmost derivation.
* http:/iwww.neurolingo.gr/en/online_tools/lexiscopn
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3.3. Lexicon browser

The M. Greek thesaurus is also available as a alamel tool with the appropriate
browser. As it incorporates the functionality oé temmatizer, lexical information is
accessible through any morphological form of thercleed word/phrase.
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Figure 2. The Thesaurus browser

4. Avenuesfor futureresearch

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

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