Introduction

1 Corpus linguistics, the use of computers in the humanities, computational linguistics
1.1 The tradition of corpus linguistics

The main goal of "corpus linguistics” is the study of language through the analysis of large
quantities of naturally occurring data. The use of "authentic data”, excerpted from texts selected
according to specific criteria, has a long tradition in various disciplines.

Lexicographic activities, for example, normally make use of large citation archives, excerpted
from textual corpora. This is particularly true for "scholarly lexicography”.! "The source data of
scholarly lexicography are the examples, in actual use, of the vocabulary being documented. It
is important to mention "in actual use”, because information derived from lexicographer’s

intuition is never used as the sole basis for an entry or part of an entry” (Weiner 1994, p. 417).

Before the introduction of computers, lexical data took the form of quotations, registered on
hand-written or type-written slips of paper organised into large manual files, excerpted from the
“rea&ing“ of a set of texts, selected according to explicit or implicit eriteria, and intended to
define or to represent the language or the linguistic subject to be documented by the envisaged
dictionary.

The major European lexicographical projects’ adopted computerised methods and techniques
as soon as they became available, in some cases starting in the early 1950°s’ to produce indexes,
build concordances, do various types of frequency counts and produce automatically, with the
computer, paper slips similar to those produced manually, . -

The production of indexes and concordances has a long history, dating back to the
Concordantiae Scripturae Sacrae of the Middle Ages.*

Some authors (Bortolini er al., 1971, p. IX) date the initial consideration of the quantitative
aspects of language use even further back in time: specifically, to the period of the Alessandrini
grammarians, who took into account the opposition between rare words (or, even, "apax

' By the term “scholarly”, “academic” or “institutionad® lexicography we designate the various lexicogrephic activisies promoted by public
institutions, such as research institutes, language ncademies, universities, and se on, as distinct from “commercial lexicograghy”, typically
supported by publishing houses. Of courve, several borderdine cases exist, depending on differing organizational stnsctares in various countries.
We prefer, mexefmz. o use the term scholarly lexicography, making reft w0 the typical product, the scholarly dictionary: ususlly 2
monoli 4 ¢ dictionary, founded on objective evidence that as been collected by empirical methods, which conforms t the so-
cailed "mswm:ai pnncspiﬁ" and whose primary sudience will be the specialist the smdent of language and of idterature that is relatively
inaccessibie, the historian, eto. (See Weiner 1994, pp. 413-414).

! In particulay, the institational ones.

* The first experiments on the use of computers in text analysis are due 1o R Busa §.1., who in 1951 published *a first example of word index
sutomatically compiled and printed by IBM punched card machines” (Busa 1951).

* %} the Ministers of the Gospet {...} have been able to enbance their sennons with abundant biblical quotations, thanks to the friendly pages
of one of the many, both old and new, editions of the Concordantiae Seripturae Sacrac which can be found in parish houses” {Busa 1951, ¢. §).
1n 1907, Herman Schone had aiready ated fifty indexes and texd of individual Greek authors; in 1914 Pauf Rowald listed 144 of them
for Latin authars,

X1




legomena") and words of high frequency and usage.® In the XIX century, frequency counts of
linguistic units were established to support practical applications, for example in eryptography
and stenography. F.W. Kaeding’s study, for instance, entitled Haufigheitsworterbuch der
deutschen Sprache (published in 1898) was based on a corpus of eleven million words, manually
analysed to count the frequencies of graphemes, syllables, and words. Using this data, 1.B.
Estoup, in his Gammeys sténographigues {published in Paris in 1907), noted the statistical
regularities in the list of the word forms in a text, ranked in order of decreasing frequency. and
this became the starting point of the well-known work of G.K. Zipf (1935). The period between
the two wars was defined (Michea 1964) as the "hetoic era” of the frequency digtionaries, Several
corpus-based projects, aimed at producing frequency dictionaries to be used mainiy for language
teaching, were carried ouf in a number of countries after World War . The Prague linguistic
school, in the same period, provided a theoretical foundation for the study of the quantitative
aspects of the language, in the structural linguistic paradigm (Trubetzkoy 1939). When, as noted
above, in the *50s and "60s, the use of computers spread to various sectors of the humanities, in
particular for the production of indexes, concordances, and frequency counts,® the volume of
textual data, in machine readable form, available for statistical studies increased rapidly. The first
half of the "60s was characterised by an outstanding effort to clarify the methodological problems
of various aspects of the statistical study of linguistic data. Some (for instance, Heilmann 1963)
claimed that the probability of occurrence of a given linguistic unit, estimated on the basis of its
frequency in a corpus, was one of the pertinent features of this unit, as part of a structured
linguistic system. The interpretation of the frequency, in a corpus, of units of various types and
linguistic levels was discussed within the framework of the relation between a sample (the corpus)
and the population (the language as a whole) (Moreau 1962). Textual corpora also provided the
quantitative data for a set of experiments carried out to evaluate the effectiveness of the use of
statistical techniques as tools for various types of stylistic studies, as had been proposed in the
’50s and the early ’60s, in particular by the French school (Guiraud 1954 and Muller 1964).”

Some scholars in Corpus Linguistics have repeatedly emphasised that, in some sense, modemn
Linguistics has its roots in Corpus Analysis since "linguistic theorising received its modern
impetus from historical Linguistics, and historical Linguistics is rooted in the analysis of corpus-
based data concerning lexical, phonological, semantic and grammatical evolution. Wherever
insight into the historical development of language may originate, the final appeal must be to the
higtorical record - to the corpora of extant texts" (Biber & Finegan 1991, p. 205).

It has been suggested that the roots of modern Corpus Linguistics can be traced to the age
of post-Bloomfieldian structural linguistics, originating in the USA. "This was when linguists

* "Per quanto Pesigenza di una considerazione quzatitativa del linguagglo dal punto di vists scientifico sia relativamente recente ¢
Vapphicazione dei metodi statistic alfa linguistica sia div inferpretata e valutata, bisogna riconoscere che, fin dall’epoca dei Greci ¢ dei
Romani, filofogh ¢ grammatic, pil o meno consapevolmente, hanno terute conto det fattore quantitative, per fo meno come apposizions fra voci
rare & ohsolete (0 addiritturs kapax fegomena) ¢ parole di particolare frequenza ¢ use. E' ben noto che b2 gr it classica, pressappoce come
it formulata dagll alessandrind, rappresents un compromesso fia § principi degli aralogesti ¢ quelli deghi anomalizt,

L'analogin, ciod la regola, era formata da <id che veniva indicate come mormaly ¢ per cid stesso pidt frequente, Panomalia da cid che era
eccezionale ¢ per cid stesso pils caro™. (Bortolind ef af,, 1971, p. IX),

* Zampolti {ed. 1973} and Lex Machines duns o Linguistigue (1968) provide a survey of these activities.

’ Dryer (1973} provides & discussion of this fssue.
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(such as Harris and Hili in the 1950°s) were under the influence of a positivistic and behavioristic
view of the science, and regarded the "corpus’ as the primary explicandum of linguistics. For such
linguists, the corpus - a sufficiently large body of naturaily occurring data of the language to be
investigated - was both necessary and sufficient for the task in hand, and intuitive evidence was
a poor second, sometimes rejected altogether” (Leech 1991, p. 8).

The advent and the rapid success of the generative linguistics paradigm, between the *50s
and the *60s, provoked heated controversy concerning the value to be attached to the role of
corpora, as opposed to the role of introspection, as a source of significant data for linguistic
research (Herdan 1964). The views of Chomsky and his followers on the inadequacy of corpora,
as opposed to the adequacy of introspection, were criticised in vain by representatives of both the
corpus linguistics and the statistical linguistics camps.

Chomsky and his disciples rapidly gained the leadership in the international scene, Activities
in the field of statistical and corpus linguistics® continued thanks, above all, to the introduction
of computers, but clearly separated and almost ignored by the prevalent linguistic school. In 1959
R. Quirk (1960} announced the start of a program for the collection of a British-English corpus
of written and spoken language, the "Survey of English Usage Corpus” (SEU), and, soon after,
N. Francis and H. Kucera {1964, 1971, 1979) launched the Brown Corpus project, intended as
'3 standardised sample of written American-English to be used with computers”. It was soon
followed by others, and in particular by the Lancaster-Oslo/Bergen {LOB) Corpus (Johansson et
al., 1978), where it was decided to adopt the same model of the Brown Corpus: five hundred
samples of two thousand words each, distributed in twenty sub-corpora, for a tetal of one million
words. The decision was deliberately taken in order to allow for a comparison between the British
and American English corpora. During the same period, the idea of ensuring comparability
between corpora, thanks to their homogenous composition, was adhered to in the creation of a
series of corpora used ag the basis for the creation of frequency dictionaries for all the Romance
languages (A. Juilland et al., 1965; also Bortolind er af., 1971). In 1975, J. Svartvik began the
conversion of SEU into machine readable form (MRF), thus creating the LONDON-LUND
corpus of spoken English,

The COBUILD corpus of modern English, part of the Birmingham Collection of English
Texts (Sinclair 1987), formed a valuable resource for the lexicographers of the Collins Cobuild
Dictionary (Sinclair et al., 1987), and of many other related publications.

Afterwards, a number of projects for building corpora of different sizes, and intended for
different purposes, flourished. Thereby, a community of “corpus linguists” could develop,
especially for the study of different varieties of English. They gather regularly at the ICAME
meetings {a list of English corpora can be found in the appendix to the volume edited by Aijmer
& Altenberg 1991; Zampolli 1990 provides a survey for other languages). However, their
activities went virtually unnoticed ("little noticed by the main stream”, Leech 1991, p. 8), in spite
of the growing number of scientific publications based on these corpora (listed in the bibliography
of Altenberg 1991).

) * 1§ has to be noted that, often, opposers to corpus linguistics failed o clearly distinguish between the use of corpora & a source of
mformation on ‘real’ language usage, and as a statisticat {rep ive) fe for quantitative stodies.

3
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1.2 Textual processing for the humanities and computational linguistics

The above mentioned criticism towards the statistics and corpus based approach, in the early "60s,
had some relevant consequences also on the development of computational linguistics {CL).
It is well known that, when the use of electronic data processing techniques’ on linguistic data
began, two lines of research were, quite independently, activated:

Machine transiation (MT}.

Lexical text analysis'® (I.TA: production of indices, concordances, frequenicy counts, etc.).

While MT was promoted mainly in "hard-science’ departments, LTA was developed mainly
it humanities departments and, probably for this reason, the two lines had, initially, very few
contacts."!

At the beginning of the "60s, the perception of a possible reciprocal interest was explicitly
manifested, in particular through the invitation of MT researchers such as TGbingen (1960) and
Besangon (1961) to LTA conferences.”” The topics quoted were, specifically, text encoding
systems for different alphabets,” detection of the frequency of linguistic elements in large
corpora, and automated dictionaries.

The year 1966 was particularly important for both lines of research, but for opposing reasons.
The Prague International Conference "Les machines dans la linguistique’ ratified the international
acceptance of the LTA as an autonomous interdisciplinary field which included new dimensions
of processing (for archeology, historical linguistics, dialectology, etc.) and was henceforth called
Literaty and Linguistic Computing (LLC), whereas the ALPAC report (1966) brought about an
abrupt arrest in the majority of MT projects throughout the world and the beginning of the so-
called *dark ages’ of MT. Following, de facto," the recommendations of the ALPAC report,
basic research on natural language processing (NLP) occupied the area characterised so far by

* in fact, the flrst concordances and indices were produced not with “electronic machines', bul with "punched cand electricat acco
machines” {Busa 1951, p. 22).

" We lack an English expression which corresponds exactly fo what is 2 technical term in the Romance languages: “dépouiliernent éleconique
des texts". in French; "spoglio elettronico di testi®, in Halian.

! Far the history of the first years of MT, see Booth, Cleave and Brandwood (1938}, pp. 1-7; Vauquois (1975}, pp. 14-32; Nagao {198%).

" In the Iniroduction to the *Actes du Collogue International sur la Mécanisation des Recherches Lexicologiques’ held in 1961 in Besangon.
B.Quemada says: "Un des buts de ce Collogue sera sussi de metire en contact des chercheurs qui sans s”ignorer tout & fait, n'échangent gusre
d'informations alors qu’ifs travaillent sur une matidre commune; s langue, et plus particubierement, te lexique dans diverses disciplines. Noas
avons ia chance d'accueiifir ic & coté des lexicologues ot des fexicographes francais ¢f étrangers, des spécialistes de Ja raduction automuatique
{vogabulaire de base, terminclogies scientifiques, speciales, dictionnad iques, homographes, synonymes} de fa raduction “artisanale®
{..} de 1a & Hon auk iguee €..) de n pedagogie des fangues vivantes'. And R Buss, in an anticle with a very significant title (given

the period) 'L analis linguistica neit’evoluzione mondiale dei mexzi di informazione’, in a debate on “the two cultures: the fracture between

sciences and humanities', says that “the development of linguisth ion is triangular: lexical analysis. infoomation retrieval. mechanica
ransiation”, (Busa 1961, p, 117}

"ML Kay (1964), reporting on an informal meeting on the issue of Formats for Machine Readable Text at the end of the 1BM-sponsored
Literary Dats Processing Confotence (Yorktows Heights. 1964), and i an article in the f3th issue of the Computers and Humanities {Kay 1967).
euplicitly stressed the common inferest of MT and humanities researchers on this topuw.

* But noL | think, inspired by it.
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MT activities, and computational linguistics emerged as a new disciplinary activity.”

In spite of the ALPAC statements,” CL focused mainly on the development of methods
for the utilisation of linguistic models - in particular formal grammars - in the analysis and
generation of isolated sentences, in an almost exclusively monolingual framework. The already
cited success of the generative paradigm led to an almest complete disinterest in corpora analysis
and quantitative data.

The analysis of texts and the quantitative approach were attracting, instead, much attention
in the LLC area at the time due, among other things, to the continuously increasing availability
of texts in MRF,

But, on the other hand, the LLC delayed taking advantage of the know-how, methodologies
and tools produced, from the very beginning, by MT in the field of automatie lexicons. MT not
only had developed research on specialised hardware,” storage, access techniques, inflectional
and derivational morphological analysis, but cerfain projects had already begun to collect large
sets of monolingual and bilingual lexical and terminological data.

Very few exceptions can be reported in the LLC field, all primarily motivated by attemipts
to automatise the lemmatisation of texts for the production of lemmatised indices and
concordances. To my knowledge, the first experiments are related to Latin, at the Centro per
I’ Automazione dell’ Analisi Letteraria (CAAL) in Gallarate and at the Laboratoire d’ Analyse
Statistique des Langues Anciennes (LASLA) in Liége. These two systems'® were presented and
compared at the Pisa 1968 meeting "De lexico electronico lating’, during which the first proposal
for a multifunctional lexicon was also presented (the DMI: Italian Machine Dictionary), conceived
(Zampolli 1968 and 1987) not only for lemmatisation, but also as a repository of lexical
knowledge both for computer programs (parsers, generators, phonological transcription, ete.) and
scholarly use (qualitative and quantitative research on the structure of the Italian lexicon).

The CL activities which came after MT, almost completely neglecting the development of
large lexicons, were mainly using small toy-lexicons of a few dozen words.™

For several years the problem of the relationship between LLC and CL was practically
ignored.

As local organiser of the Pisa COLING 1973, A. Zampolli endeavoured to include in the call
for papers, and to promote in the Conference, sections explicitly dedicated 1o topics which could

* The Chairman of the Commitiee on Science and Public Policy, in a letter to the President of the National Academy of Science, stated: "the
support needs for computationad inguistics are distinct from automatic language transiation’ (ALPAC 1966, p. 2). And on page 29, one reads
"work toward machine tanslation together with computational finguistics work that has grawas out of it”.

" We quote from the recommendations: 'Smalt scale experiments and work with nuinisture models of language have proven serioushy
deceptive it the past, and one can come 10 orips with reat problers only above a certain scale of geammar size, dictionary size, and available
corpora’ (ALPAC, p. I¥).

' See, for example, the optical disk developed by IBM in the carly "60s as a storage medium for bilingual dictionartes.

 The CAAL Latin machine dictionary was made up of an alphabetical st of forms, progressively accumulated from processing the texts
of St. Thomas Aquinus, The LASLA Dictionary was based on a Hst of stems, extracted from the Forceilind lemmas, and an associated
morphological anstyser (see Busa, etc., 1968)

" ”misAs’afualénn was still true until very recently. *A recent workshop on Hnguistic theory amd computer applications (Withelock et af, 1987)
feports an informal polf 1o establish the average size of the lexicon used by the prototypes discussed {.. } the average size was about 25 {words)'
{Boguraey & Briscoe 1989, p. 10).
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delineate the area of common interest,

The attempt was successful in terms of joint participation, and it was probably not just by
chance that J. Smith presented there, at an international level, the newly founded Association for
Literary and Linguistic Computing ALLC (Smith 1973). It was ignored, however, by the CL
establishment.

In fact, in those vears a (so to speak) "puristic’ approach characterised the general reflections
of CL, which was searching for a definition and a disciplinary identity.™

In this respect it is interesting to compare the Foreword of H. Karigreen, chairman of the
COLING 1973 Scientific Committee, and the Introduction to the Proceedings of Zampolli (1973).

The situation has changed only in the last few years. A variety of concurrent factors have
contributed to finally establishing increasing contacts between LLC and CL. The awareness of
the several relevant areas of common interest and needs is gaining ground on both sides.
Rece:g.ly, some co-operative projects have been jointly formed, especially at the international
level.

This convergence is partly the result of the work of some Institutes whose activities
programmatically and institutionally cover both fields,” but above all it is fostered by the
emergence of a new framework.

LLC has been, from the very beginning, interested in processing large texts, but it has failed,
in general, to develop computational methods suitable for analysing the texts beyond the
graphemic level.

CL, from the other side, was developing "sophisticated" linguistic models and methods for
their implementation, but the results were clearly inadequate for dealing with real texts.

But the recent emergence of the so-called language industry paradigm has forced CL to focus
{at least part of} its efforts on the processing of "real language uses", in "real-world" texts for
some practical applications.

Let us briefly trace the origin and the development of this paradigm which is bringing about
an awareness on the part of the LLC and CL that they should develop and share common
methads, tools and linguistic descriptions in dealing with large texts at various linguistic levels.

1.3 Language Industries (LI}, Language Engineering (LE), and the need for reusable
Linguistic Resources (LR)

The term ’industries de la langue’ was lannched at the 1986 Tours Conference organised by the
Council of Europe (Vidal-Beneyto 1986}, It covers both those activities where computer
assistance is being developed for supporting the traditional applied linguistics professions (such

* The asticle “The Field and Scope of Computational Linguisties” of D Hays in the Proceedings of the Budapest COLING 197} is particulaly
relevant. It is mtcresnng co obsmc the cvotumm sowards a "puristic definition’ of CL by the author, in respect 1o the more eclectic aftitude of
hig o} on 'comp guistics” in the Encyclopaedia of Linguistics, Information and Comtrol {1969},

L

* The TEI (Fext Encoding Initiative), jointly promioted by the ACH, ALLC, ACL. is & clear example.

2 The role of D. Walker who co-aperated, for more than ten years, with our efforts to move in this direction should be recognised (Zampolhi.
19%4).
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as, for instance, lexicography, translation, and language teaching) and those activities directed
towards the development of new applications: systems for natural language interfaces, speech
analysis and synthesis, automatic indexing and abstracting, office automation, machine translation
and, more generally, various new forms of monolingual and multilingual services.

Computational linguists, information systems developers, funding agencies and international
organisations are increasingly aware of the strategic, industrial, and cultural potential of LI,
emerging as an autonomous sector within the information industries (Nagao 1989).

But it is now also recognised that we are still far from being able to fully exploit this
potential, and that a major engineering effort is required to use the presently available know-how
and the existing prototypes for the construction of language industry preducts adequate to the
needs of "real" users.

The term language engmeermg is now increasingly used to stress the fact that this effort
should have a central role in R&D. A major task is to produce robust NLP components, capable
of dealing with 'real texis’, to be incorporated in reliable LI products, ranging from spelling
checkers, to information retrieval, to machine translation.

The availability of adequate language resources (LR} is an essential condition to achieve such
robustness.

In this framework, the term LR refers to {usualiy large) sets of language data and
descriptions in machine-readable form, to be used in building, improving or evalvating written
and spoken language processing algorithms, components or systems Examples of LR are writfen
and spoken corpora, lexical databases, grammars, terminologies.”

In the fieid of speech processing, systems are built on technologies directly based on the use
of corpora of speech data®™ representing the domain of the intended applications.

In written language processing, fextual corpora are recognised as the primary source of data

B The term, which may be extended to inchude basic software tools for the preparation, collection, management or accessing of the resources,
was used, a3 far as | know, for the first time in the dizcussions between A. Zampolhi, V. Zue, M. Libermanh and J. Carbonel at the NSF-ESPRIT
workshop held in Torino in Semptember 1991, 1t was subsequently introduced, through Zampolli 19916, in Danzin 1992

* In this Infroduction snd in the NERC study we consider & corpus as “a collection of pieces of language that are selected and ordered..

according o explicit criteria in order to be used a sample of the language™ (Sinciair [994). These corpora can consist dnly of wrilten texis (textual
corpora), or only of speken texts (spoken corpora), or include both written and spoken sections (language corpora). The corrent jargon
distinguishes between spoken and speech corpora, which serve the needs of two differeat scientific communities. The traditional work of the
corpus linguistic community, o which the first term refers, "when spoken language is addressed, starts with deriving an orthographic ranscription
from a ding of large hes of speech. This wansceiption is afterwards enriched using different annotation systems aiming at reflecting
aff the important events that take plage in the process of speech production - especially when spesch is spontancousfy produted or an inieraction
takes place hetween two or more speakers - and that are not adequately captured by conventional spelting. Furthermore, grammutical information
such us parts of speech (tagging) and syntactic structure {parsing} can be added to carry out linguistic descriptive work. The masn aim i to acquire
farge amounts of data reflecting the natural use of | ge. therefore emphasis is usuaily pot on the naturalness and sp y of the ding,
avoiding experimentally confrofled situstions where the speaker Is constrained to ufter a number of previcusly prcparcd shmﬁ sequentes. 1)
Within the speech community, the emphasis so far has been on speech datebases rather than on spoken corpera in the sense described above. This
ts due fo the need to obtain controlied speech data for basic research aimed @ modelling and describing the articulatory and acoustic properties
of speech or, in the feld of speech techrology, to derive data for speech synthesis or to build up material for wraining and testing speech
recopnition systems, {...) The centrad issue here is the speech signal itself, and its symbolic representation is usually made by means of a phonetic
slphabet - the IPA or 3 computer-readable equivalent being the commondy agreed international system - aowing the phonetic modifications of
wards when they are spoken in context to be represented. The speech wave is first segmented into units that can be related to phonetic symbols
and labeiled to temporally synchyonise a symbol rep ing & set of phonetic categories with a ghven part of the signal - & process known as
ahignment; Ihe phonetic ropresentation can be also selated with the onthographic represeniation and thus atigned with the speech signal”. (Llistem
1994, pp. 4.5). I must be noted that the suceess obtained in deriving speech techinology from the analysis of speech corpora, in particuiar in the
second Balf of the "8ik, has contributed in & significant way 1o the “revival” of the intsrest for fanguage corpora in CL.
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needed to inform the description, for computational systems, of the "real use" of languages in 5

different communicative contexts.

it is also self-evident that, in many real-world applications, NLP systems must be able to deal
with tens and hundreds of thousands of lexical items.

Experience has shown that the creation of adequate large-scale LR is a costly enterprise,
impossible for a single organisation, however wealthy, to carry out alone. Duplication of efforts
must, as far as possible, be avoided since financial and human resources are limited. In the past,
for éxample, the usual practice has been for each project to construct its own ad hoc lexicon,
geared to one specific application or to a specific piece of research: for each new application, and
even for updating an existing application, the lexicon-building could well restart from scratch,
even within the same company and research team.”

In this context, the reusability of LR has become a key concern. This expression appears
more and more frequently in the definition of the objectives of national and international projects
and, in particular, in designated activities planned in both the third and fourth Framework

Research Programs (FRP) of the European Commission. It subsumes two major complementary
issues.

The first concerns the reuse of existing partial LR, usually designed for a specific application,
as a “help’ in constructing new LR: for example, various maching-readable dictionaries (MRDs)
have been investigated as being potentially rich and valuable sources of lexical information to
help in the construction of computational lexicons.”

The second issue concerns the construction of new large-scale multifunctional LR, i.e. of LR
explicitly intended for multiple uses, which are capable of serving, through appropriate interfaces,
a wide variety of present and future research and applications,

2 The emergence and the evelution of the concept of reusable LR

The workshop *On Automating the Lexicon’, held in Grosseto (near Pisa) in May 1986, is usually
recognised as the landmark event marking the starting point of the process which has led to

establishing the sector of reusable LR as it is today.

This workshop was suggested in a proposal presented by A. Zampolli (1985) to the CETIL
(the first EC committee of experts on linguistic information processing), for a comprehensive
programme aimed at the eventual integration of monolinguat and bilingual lexicons and corpora
in a linguistic knowledge base.

The objective of the Workshop” (Walker er al., 1995) was to survey research efforts,
current practices and potential developments in work on the lexicons, machine-readable |

* See the articles by Ingria and Cumming in Walker et al. (1995), and Boguraey ef ol (1989).

* See, for example, the work of ACQUILEX, 3 project funded by the Europesn Community within the framework of the ESPRIT Basic
Research Program {Boguracv of of. 1988).

** This Workshiop, sponsered by the EC and organized by N. Caizotari, L. Rofling, 1. Sager, 1. Watker, and A, Zampolhi, was preceeded by
a preparatory mecting organized by Donald Walker in Pale Alto in 1983, and followed by other Workshops on specific aspects of computational
lexicology in New York (1986} and Stanford (1987).

XVHI




dictionaries and lexical knowledge bases, with special consideration for the problems created by
working in a multilingual environment. The brief was to recommend directions for future
activities. The participants were chosen to bring together, for the first time, representatives of all
those working on the lexicon: lexicologists, grammarians, semanticists, lexicographers,
computational linguists, artificial intelligence specialists, cognitive scientists, publishers, lexical
software producers, translators, terminologists, and representatives of funding agencies and of
professional associations. The final recommendations, transmitted to the EC and widely
distributed, can be summarised as follows (see Zampolli 1987 for the complete text of the
recommendations):

1. To establish procedures for creating multifunctional databases from the information
contained, both implicitly and explicitly, in those traditional dictionaries that exist in
machine-readable form.

2. To develop computational tools for more efficient handling of lexical and lexicographical
data, and to provide "workstation’ environments within which these tools may be used by
lexicologists and lexicographers.

3. To explore the possibility of creating multifunctional lexical databases capable of general
use, despite divergences of linguistic theories and differences in computaﬁenal and
applicational frameworks.

4, To study the possibility of linking lexical databases and large text files, in both monolingual
and multilingual contexts, in order to determine the most effective ways of exploiting the
relationships among the various lexical elements.

The Grosseto Workshop, whose aim was to further the development of the scientifie, technical
and organisational conditions conducive to the creation of large multifunctional LR, has been
followed by an increasing number of fresh initiatives, particularly at the international level®

Immediately after the Grosseto workshop, we undertook two actions

a) The day after the Workshop, A. Zampolli set up an informal working party (Hans
Uszkoreit, Nicoletta Calzolari, Bob Ingria, Bran Boguraev and Antonio Zampoili) to explore the
feasibility of constructing targe-scale LR, explicitly designed to be multifunctional, i.e. capable
of serving, through appropriate interfaces, a wide variety of present and future researches and
applications, A crucial and controversial problem was to define the extent to which it was
possible, as well as desirable, to make LR, at least within certain limits, "polytheoretical®, i.e.
usable in (applications of) different linguistic theories.”” The initial working party was gradually
extended, with the support of our Institute and of the ACL, to form the so-called "Pisa group’.
The aim of this group, which included outstanding representatives of the major schools of thought
in linguistics and computational linguistics, was to investigate in detail the possibility of a

™ Sec a summary of Hhese projects in Varile, Zampolli (sds) 1992,

® *Current wisdom was that the "cantent? of the linguistic information attached 1o the lexical entries is so strictly dependent on the particular
requlremments of the specific flinguistic theory, explicitly or implicity adopted in the analyser/gencrator for which a computationat fexicon is built,
that i cannot he reused elsewhere. During the Workshop my persuasion, that these descriptions are fargely based on the identification of the same
linguistic properties of the lexical entries, was reinforced, so that, | decided 0 set up the informal working party o explore and o prove the
femaibility of exploiting this fact for the construction of polytheoretical LR* (Zampolli, 1989},
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potytheoretical representation of the lexical information needed by parsers and generators, such
4s the major syntactic categories, subcategorisation and complementation. The commeon
representation sought was one that could be used in any of the following theoretical framneworks:
government and binding grammar, generalised phrase structure grammar, Jlexical functional
grammar, relational grammar, systemic grammar, dependency gramumnar, and categorial grammar.
This group worked on examples in various languages and began by examining in detail the way
in which the foregoing theories would handle a representative sample of English and Halian verbs
{Walker et al., 1987},

b} A. Zampolli, in the Grosseto workshop report for the EC DG-XHI prepared in co-
operation with D. Walker, suggested a large two-phase programme: first a one-year phase, to
define the methods and the common specifications for a co-ordinated set of mono and
multilingual lexical data bases and corpora for the Eurepean languages, and a second three-year
phase for their actual construction (Zampolhi & Walker 1987).%

This preposal was endorsed by the CGCI12, the Committee of experts then advising the DG-
XITT on “linguistic problems". We were hoping for rapid implementation, but it became
progressively clear that such a large programme required, as a preliminary condition, the explicit
inclusion of the availability of LR within the major objectives of the research actions of the
Commission, and that this inclusion was dependent on the formulation of an overall policy for
the fieid of LR.

To the numerous requests of our R&D community recommending the creation of adequate
LR for the various languages, the Commission has, for ten years, limited its reaction o the
launching of some, not always co-ordinated, definition studies and preparatory actions.

The first of these studies (the ET-7 project) arose from the favourable reaction of the CGC12
to a proposal by A. Zampolli (1988), supported by a technical working party, to promote a
project aiming at the recommendation of a methodology for the conerete construction of shareable
lexical resources, building on the encouraging results of the "Pisa-Group". Since different theories
use different descriptive devices to describe the same linguistic phenomena and yield different
generalisations and conclusions, ET-7 proposed the use of the "observable differsnces” between
linguistic phenomena as a platform for the exchange of data. In particular, the study confirmed
the feasibility of some basic standards for the description of lexical items at the level of
orthography, phonology/phonetics, morphology, collocations, syntax, semantics and pragmatics,
{Heid & McNaught 1991).

Other projects focusing on the notion of standards are, in the field of lexical data, the
ESPRIT project MULTILEX, whose objective is to devise a shareable model for multilingual
lexicons (Khatchadourian & Modiano 1993), and the EUREKA project GENELEX, which
concentrates on a model for monolingual generic lexicons (Antoni-Lay ¢f 4., 1993). In the area
of textual corpora the EC sponsored the NERC study, aimed at defining the scientific, technical
and organisational conditions for the creation of a NMetwork of Buropean Reference Corpora, and
at exploring the feasibility of reaching a consensus on agreed standards for various aspects of
corpus building and analysis. This project, whose results are published in this issue, is described
in detail below.

" Fhe two European LRE and LE PAROLE projects {1995-1998) van be viewed as the impfementation of this proposaf, albeit sen years fater.
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The Furopean Speech community had independently organised an outstanding standardisation
activity, co-ordinated mainly through the ESPRIT Project SAM (Fourcin & Gibbon 1993).

Feeling it necessary to co-ordinate their activities, the representatives of these various
standardisation projects spontaneously formed an initial, preparatory group.” Enlarging this
group, the EC established the EAGLES project in the framework of the Linguistic Research and
Engineering (LRE) programme. This project aims to provide guidelines and de facto standards,
hased on the consensus of the major European projects, for the following areas: corpora, lexicons,
formalisms, assessment and evaluation, and speech data (EAGLES 1993; Calzplari & McNaught
1994). The project also encompasses an international dimension which includes: support for
European participation in the Text Encoding Initiative (TEI); preparation of a survey of the state-
of-the-art in Natural Language and Speech Processing, jointly sponsored by the NSF and the EC
(Varile & Zampolli, forthcoming); preparation of a Multilingual Corpus {MLCC) intended to
support co-operation with similar ARPA sponsored initiatives; and exploration of possible
strategies for international co-operation and co-ordination in the field of LR,

Another step was taken by the Commission in 1991 on the occasion of a call for proposals
launched in the context of the late EUROTRA activities in the second Framework Research
Program (FRP). It seems to me particularly significant that, among those submitted to the call,
four of the five projects retained focused on different issues of LR: the reuse of machine-readable
dictionaries,”? the role of collocations in lexical and corpus work, the use of corpus based
statistics in morphosyntactic analysis and the extraction of terminologies from corpora. In effect,
the EUROTRA teams, whose beneficial role in the promotion of the awareness of the relevance
of LI and in the formation of a commonly shared expertise in all the European countries is
sometimes underestimated, recognised that the lack of adequate LR had been one of the major
difficulties for the EUROTRA project.

A crucially important achievement has been, in my opinion, to obtain the recognition, in the
relevant EC Departments, of the infrastructural role of LR,

In 1991, the DG XIIl asked a panel of experts, chaired by A. Danzin,® to produce a
“strategic” document, delineating the general framework, the benefits, the main objectives, the
priorities, and the organisational and financial conditions for the development of L1 in Europe.
In his contribution to this panel A. Zampolli {1991b) expressed the opinion that this development
could be based only on the facilities and conditions provided by a dedicated European
infrastructure, that the establishment of this infrastructure is the responsibility of European and
national authorities, and that adeguate reusable LR are a central component of this infrastructure,

" Because the Istituto di Linguistica Computazionale was involved in many of these projects, A. Zampoili felf the danger of the contradiction
embedded in the multiplication of Initiatives aiming o csiablish - independently - potentially diverging standards for the same LR Taking
advantage of the fact that at the MULTILEX Kickoff meeting {1990} the co-ordinators of the different projects gave an overview of their programs
of wark, he presented an analysis of their commonatities and un-coordinated over-lapping. 1a 8 meeting of the co-ordinators called in Pisa in
spring 1991, the co-ordinators decided to meet regularfy, to easure the synergy and convergence among the projects, and requested the support
of various EC Departments. The initial support was granted by G, Velasco and J. Soler. After 3 fow mectings, the group of co-ordinators
sepresenting TEL ET7, GENELEX, MULTILEX, NERC, ACQUILEX, 8AM formed the nitial nucleus of the FAGLES initiative following a
suggestion by the co-vrdinator of the LRE programme, R. Cencioni.

" See Sinclair, Hoclter & Peters 1995,

i " The panet included A. Danzin, H. Coltef, B. Oakley, A, Recoque, H. Schnetle. J. Laver, €. Rolyer, A. Zumpolfi. and was assisted by the
EC officers RF. de Bruine, R, Cencioni, F. Mastroddi, J. Rovkens.

o



These statements were included in the final report of the panel {the so-called Danzin Report,
1992), which was very influential in the formation of the current strategy of the Commission.

In fact, the issue of LR is now regularly present in the current initiatives of the EC in the
field of language processing. For example, the LRE program includes, in addition to the above
mentioned EAGLES project, other projects dealing with different aspects of LR,

MULTEXT is a very large project aiming at providing a reusable set of basic software tools
for corpus work: construction, mark-up, linguistic annotation, access, terms extraction, ete.

DELIS aims at defining dnd testing methods and tools to build lexical entries based on the
evidence extracted from textual corpora.

RELATOR aims at defining and providing the basis for a European organisation capable of
ensuring the preservation and the distribution of LR produced in international and national
European projects. RELATOR has suggested that this infrastructure should take the form of an
Association which will provide the basic legal and organisational framework for the different
operations involved in the task of collecting and distributing existing LR: idemtify LR available
for distribution, evaluate their suitability for potential users, validate their conformance to a set
of minimal technical and linguistic requirements, negotiate the licenses or the rights for
distribution with the LR providers, etc. These suggested proposals have been recently endorsed
by the DG-XIII, thanks to the support of M.V, Parajon-Collada, Deputy Director of the DG-XIII,
and the European Association for Linguistic Resources (ELRA) has been founded.

3 The NERC Counsortium and the NERC feasibility study

it can be easily noted that all the projects mentioned so far are of a preparatory nature: they
explore the feasibility, define technical prerequisites, prepare basic working methods and tools,
but still do not undertake the concrete creation of large LR.

In this context the NERC study, published in this issue of Linguistica Computazionale, should
be viewed as the major effort, so far, to prepare the ground for the creation of corpora for the
Evuropean languages.

3.1 The Expert group on corpora of the Council of Europe

The NERC study was directly preceded by the activities of a group of experts on corpus work
which Mr. Vidal-Beneyto, Director of Education, Culture and Sport of the Council of Europe,
asked A. Zampolli te set-up, on the occasion of the already cited 1986 Congress of Tours.

The aim was to define priorities and possible actions in the field of corpora. The initial group was
formed by representatives of Institutes with a well-known tradition of working with large textual
corpora: the Pisa group (A. Zampolli), the Institut Nationale de la Langue Francaise (INaLF, B.
Quemada), the University of Birmingham (J. Sinclair), the Institut fiir Deutsche Sprache (W.
Teubert), the University of Malaga (M. Alvar-Ezquerra). These Institutes began collaboration by
comparing relevant aspects of their activities (criteria for corpus composition, encoding formats,
linguistic analysis, intended usages and users, etc.) in order to explore the possibility of
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harmonising and co-ordinating their work in the field of corpora.®
In the following years, the group extended their contacts to Eastern European Institutions
through a series of workshops organised in Grosseto (1987), Dubrovnik (1988), Budapest (1988).

3.2 The Initial NERC Consortium

In 1988, the Directorate for Education, Culture and Sport of the Council of Europe and the DG-

XIH in Luxembourg decided te exchange information on their respective activities and points of

view on LI. It was agreed that top priority should be placed on the availability of adequate LR.

It was also immediately apparent that, although various preparatory actions had been launched

in the sector of lexicons, the same could not be said of corpora.

Acting on a suggestion of Mr. Velasco of the DG XIH-E, who had attended some of the
meetings of the Council of Europe corpus group, A. Zampolli (1991) prepared and presented to
the DG-XIII a proposal for a feasibility study on the possibility of setting up a "Network of
European Reference Corpora”,

The major aims of the proposed study were:

- to verify the need and the possibility of setting up a European infrastructure linking together
Institutes having the necessary prerequisites (know-how, manpower, tools, data, etc.) to
answer the needs of textual corpora of the European R&D community,

- to explore the feasibility of harmonising the relevant scientific and technical aspects
(composition criteria, encoding formats, linguistic annotation, etc.)}, and to agree on a
common workpian, so as to ensure the complete interoperability of the various national
reference corpora® in the European multilingual context.

The Commission accepted the proposal and decided o contribute to the costs involved in the

study.

It would have been desirable, from the outset, to involve all of the European countries in this
study. Unfortunately, due fo budget restrictions, the Comumnission was forced to limit the number
of partners to six. The NERC Consortium was formed, adding, to the five Institutes already
involved in the Council of Europe corpus group, the INL (Instituut voor Nederlandse Lexicologie,
Leiden), so that the initial NERC Consortium included those six languages which, at the time,

" The fact that the corpus work of the majority of these Institutes was intended mainty for corpus Hnguistics and lexicographic purposes, more
than for direct NLP use, reflects the general context of those years, described above in part 1. Some results of the activity of this group are
reported in various weticles published in Vidal Benevto (1991).

* A reference corpus is one that is designed fo pmwdc oompmhenswe 3 jon about & language, it aims o be farge enough fo represent
alt the relevant varieties of the language, and the <h budary, so that it can be ased as a basis for reHable grammars, dictionaries,
thesaurt and other language reference materials. The model for selection usually defines a ber of p 5 that provide for the Tnclusion

of %5 many sociolinguistic varisbles as possible and prescribes the proportions of each text type that are selected. A large reference COrpus may
have a tilerarchically ordered sucture of components and subcorpora.

Questions of balance and representativencss recar in the discussion of reference corpora. (.} Reference cotpora in several languages, constructed
on similar principles, form a group of comparable corpora. (.3 A parailel curpus is a collection of texts, each of which is translated into one
or more cther languages than the original. The simplest case is where war languages only are involved: onz of the compora is an exact transhation
of the otfier. Some paralist corpora, however, exist in several languages® (Sinclalr 1994, p. 10, 11).
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had the highest number of native speakers in the European Union. Pisa was in charge of the co-
ordination.*

3.3 The NERC2 Consortium

During the execution of the study, representatives of the EU countries not included in the initial
Consortium {Belgium, Denmark, Greece, Ireland, Portugal) asked to become involved. On the
suggestion of B. Maegaard {Copenhagen) and J. Roukens (EC-DG XHI}), the Commission asked
us to form a second Consortium including the following partners: ILSP (Institute for Language
and Speech Processing, Athens), CST (Centre for Sprogteknologi, Copenhagen), St. Patrick’s
College - University of Dublin, BELTEXT - Université de Liége, Centro de Linguistica da
Universidade de Lisboa, and Pisa as co-ordinator.

it was called the "NERC2 Consortium" to distinguish it from the initial one, which was
consequently called NERCL. The main tasks of the NERC2 Consortium were to analyse the
recommendations and proposals issued in the NERC1 feasibility study, and to verify their
adequacy to the needs of the respective countries and languages.

The NERC2 Consortium has endorsed the results and the recommendations of the NERC1
feasibility study. In addition, it has suggested some modifications to the estimated costs for
developing the spoken component of the corpora, and has provided additional information and
recommendations for the specific linguistic situations exemplified by Portugai Belgium, Ireland
{NERC2 Final Report, 1993).

The suggestions have been incorporated in the NERCI report which, in this modified
version, constitutes the Final NERC Report published in this issue.

3.4 The NERC Final Report and the structure of this volume

The NERC sticly workplan was organised into 11 workpackages. Each workpackage was co-
ordinated by one of the partners, who was also responsible for drafting a report on the results
achieved in his/her workpackage.

The reports of the 11 workpackages have been collected, reordered and edited by an Editorial
Committee” to form the Final NERC Report as published in this issue of Linguistica
Computazionale.

* The members of the NERCI Consortium will be desipaated ﬁ‘nm now on ag follows:

PSA: the Pisa group, comprising researchers of both the feituto di Lingwi L fe del CNR (ILC: Instinnte of Computational
Linguistics of the National Research Council of ltaly) and the Linguistics Deparmat of the University of Pisa. The contract with the CEC
was mianaged by the Conserzio Pise Ricerche, a Consortium which includes, among other industrial and scademic members, the CNR and
the University of Pisa,

BiR: School of English - The University of Birmingham

MAN: Institat fir Dentyche Sprache, Mannheim

LEL: Instituut voor Nederlandse Lexicologle, Leiden

MAL: Departamento de Filologia Fspaftola, Facultad de Filosofla y Letray - Universidad de Malaga

PAR: Institut National de ts Langue Francaise « INALF - CNRS, France

* N, Calzolari (Chair, Piza), M. Baker (Birmingham), J.G. Kruyt (Leiden).
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The structure of this issue, therefore, directly reflects the organisation of the NERC study
workplan. It consists of eight chapters. Five contain the final report of one workpackage. Three
contain the final reports of two workpackages, which have been united into the same chapter
since they deal with complementary aspects of the same issue,™

The table below indicates:

- the correspondence between chapters and workpakage reports
- the co-ordinating partner of each workpackage.

Ch. WP Title Co-ordinating Partners

0 11 Implementation Plan PSA (A. Zampolli)

1 1,2 User Needs MAN (W. Teubert)

2 6 Corpus Design Criteria LEI (1.G. Kruyt, P.G.J. van
Sterkenburg)

3 3 Text Representation: Written Language  PAR (P. Lafon)

4 Text Representation; Spoken Language  BIR (J.M. Sinclair)
4 7 Text Acquisition and Rcusai‘aiiity PAR (P. Lafon)

5 Access and Management Software Tools BIR (J.M. Sinclair)

5 8 Linguistic Annotation of Texts PSA (N. Calzolari)

6 9 Corpus Annotation Tools BIR (J.M. Sinclair)
7 19 Knowledge Extraction PSA (M. Calzolari)

The initial chapter (chapter () focuses on a series of recommendations to meet the needs, for
textual corpora and lexicons, of the European R&D communities,

The first step recommended is to provide a set of comparable harmonised reference corpora
and generic lexicons for all the European languages. The lexicons should be gradually enriched,
to extend their coverage and to progressively include new types of lmguistic information for
which adequate specifications will eventually be provided by advancements made in the state-of-
the-art in linguistics and computational linguistics. The corpora should be regularly updated to

" Eg., chapter 3 deals with the representation of writien (workpackage 3) and spoken {workpackage 4) texts. :
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reflect the evolution of the languages: the reference corpus should become a “monitor” corpus.™

The report argues that a permanent dedicated European infrastructure is needed to ensure the
desired continuity, and suggests a two-tier organisation: a European network of national focal
points, each of which co-ordinates, in its own country, a national nerwork of corpora and lexicons
providers and users.

The chapter discusses various aspects of the envisaged infrastructure, from the desirable
characteristics of the focal points to a possible overall organisation and management, and suggests
a workplan for the first years of activity.

Initially, the mandate of the NERC study was restricted to the field of corpora. However,
during the second half of the project, the Commission requested that the NERC Consortium also
prepare recommendations and a proposal for a workplan in the field of computational lexicons,
paraliel to the one prepared for the field of corpora. This report, prepared by Pisa {N.Calzolart},
was initially intended for presentation in a workshop on the perspectives of LI, held in
Luxembourg in the spring of 1992, After the discussion and the endorsement of this report by
the workshop’ participants, the Commission suggested that it be included in the final NERC
Report. It is attached as appendix 1 to the initial chapter.

Chapter one describes the various actions undertaken by the NERC consortium to assess the
needs for corpora by different types of users {workshops, interviews, questionnaires, etc.), and
summarises the requests of current and prospective users, in the form of short-term and medium-
term recommendations,

Chapter two surveys the various criteria adopted, explicitly or implicitly, in the design of a
nuiaber of existing corpora, and suggests a prototypical composition scheme for the
multifunctional comparable reference corpora to be created, during the first phase of the
envisaged workplan, for each European language.

Chapter three discusses the principles that should inform the estab!xshmem of a set of
guidelines for text representation, ie. for encoding the relevant structural and typographical
elements of written texts, and for transeribing and encoding spoken texts. It recommends adopting
the TE! guidelines as the basis for the development of the written text representation conventions.
As far as spoken texts are concerned, four different levels of transeription are identified, on the
basis of the comparison of the TEI Guidelines with the experience gained in various projects, and
their relevance for different tasks and different contexts is discussed. An example of gmdehnes
for English spoken text transcnptxon is provzded in the two appendices.

Chapter four gives an overview of the main functionalities that should be provided by the
software tools which should be made available for working with corpora. It starts by discussing

* *The first modet {of & monifer corpus} was of a corpus of a constant size, 36 that the software of the day could cope with it, which would.
be consiantly refreshed with new materlal, while equivalent quantities of old materisf would be removed to archival storage. The constitution of .

the corpus would also remain paratlel to its provious states.

This modet gave rice o the idea of rafe of flow a2 the best way of managing the corpus. Instead of sexting, say, [0 milion words as the proper

proportion of that geare, the setting could just a3 easily be 10 million words a year. Or a month, or 2 week. The language would flow through
the machire, so thal at any one time there would be & good sample available, comparable to its previous and futusre states,

Such & model opened up new prospects for those interested in natural language processing, snd it added another dimension to contemporary
Gorpora « the dischronic, New words could be identified, and movements in usage could be tracked, perhaps teading to changes in meaning, Long
fermn notms of frequency distribution could be established, and a wide range of other types of information could be derived fom such a corpus.
(.3 Over time the batance of components of a monitor corpus will change. New sources of data will become available and new procedures will
cnable scarce material 1o hecome plentiful, The rate of flow will be adjusted from time 1o time® (Sinclair 1994, p. 11},
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the technical and operational problems concerning the acquisition of texts from various types of
sources (OCR, photocomposition, etc.): methods for the conversion from the source format, effort
needed, etc. Then it reviews the basic software functions required for accessing, managing,
maintaining and making available very large corpora.

Chaprer five discusses the feasibility of establishing commonly agreed linguistic annotation
schemata. We use the term "annotated” to indicate a corpus "enriched” with a systematic encoded
representation of linguistic categories occwrring, at one or more levels of linguistic description,
in the texts and, in some cases, of their (structural) relationships. An annotation schema has two
components: 1} the set of annotation symbols (form) with a definition of their meaning (content),
and 2) the guidelines for their application. The chapter discusses the situation at the phonological,
morphosyntactic, syntactic and semantic levels, but focuses in particular on the morphosyntactic
one. The majority of corpora, already collected or in progress, are "raw" corpora.® Very few
anmotated corpora exist, but the number ig constantly increasing. This trend has been particularly
strong in the last few years and is expected to continue, in particular at the morphosyntactic level.
This increase is also encouraged by the spread of probabilistic taggers. This chapter compares in
detail the tagsets used in 14 major corpora (4 British-English and 3 American-English, 2 French,
2 Italian, 1 Swedish, 1 German, 1 Dutch) and discusses the methodological problems involved,
and possible solutions for establishing a common tagset."!

Chapter six argues that a new generation of tools is required to adequately analyse the

continuously increasing quantity of textual data available. Lemmatisers, taggers, parsers and, in
particular, various types of "detectors” of lexical patterns can assist the researchers in various
tasks (for example, in identifying multi-word lexical units and collocations, and in selecting
lexicographicaily relevant examples of word uses), and can be used to (semi)- automatically
disambiguate word-meanings, etc.
"The new corpora suggest a new kind of inquiry into the nature and the structure of language -
not one where the main aim is confirmation of what is already fairly well agreed, but one where
the exploration is likely to uncover facts about language and languages that have not been
available before.”

Chapter seven further elaborates on the exiraction of linguistic information directly from
corpora, focusing in particular on the use of this information in a number of NLP tasks: lexicons
construction, speech applications, word processing, document retrieval, machine translation.

Various classes of methods and techniques are reported for the extraction of morphological,

" morphosyntactic, syntactic and semantic information.

* We oppose annotated corpora fo raw corpors, 1., corpora without Hnguistic annotation,

“ The results of NERC, in particutar of Workpackages 4.6,8, have been taken as the basis of the EAGLES Corpus Group work, in particutar
for the issues of spoken text representation and morphosyntactic tation




3.5 Follow-up of the NERC Study
3.5.1 The PAROLE project

The NERC Report was issued at the end of 1993, and our recommendations have been endorsed

by the high-level evaluators appointed by the Commission to review the NERC results. Within

the LE area of the Telematics Programme in the 4th FRP (1995-1998), LR is one of the three
major lines for which funding, necessary to support the large-scale actions required to begin the

creation of adequate LR, has been approved. The Commission has included LR in the 1994

MLAP call, issued to support projects intended to prepare, at the organisational and technical

levels, the activities of LE in the 4th FRP. Three projects have been selected in answer to this

call: POINTER for terminological LR, SPEECHDAT for speech LR, PAROLE for written LR.

The MLAP project PAROLE has been proposed by a Consortium which essentially consists,
with a few exceptions, in the union of the NERC1 and NERC2 partners, and is co-ordinated by
SITEC (Munich) and the Consorzio Pisa Ricerche (Pisa).

The main goal of MLAP-PAROLE, which is just now coming to an end, is to create, using
as its main input the NERC recommendations, the organisational conditions and to provide the
technical specifications necessary to start and carry on the work requested to construct and make
available, to the European R&D communities, a set of reusable reference corpora and generic
computational lexicons harmonised for all the European languages.

MLAP-PAROLE has begun formation of the two layers of the European infrastructure for
the production of written LR, already anticipated in the initial chapter of the NERC report. The
first layer has been realised through the setting-up of the non-profit Buropean Association
PAROLE which at present includes, as funding members, 14 focal points, one for each of the
following languages: Portuguese, Spanish, Irish, English, Catalan, French, Italian, Greek, German,
Dutch, Belgian French, Swedish, Finnish, Danish. The focal points have been selected on the
basis of the criteria listed in Chapter 0 of this report. The task of the focal points is to ensure:
- continuity in those activities relating to the creation, maintenance and updating of WLR,

- go-ordination and harmonisation, at the international level, of the above activities,

- provision of services and copsultancy in the field of WLR, for both the Research and
Development communities.

Bach of the focal points has begun to organise a language-specific network Whlch will constitute

the second layer of the European infrastructure.

MLAP-PAROLE has issued detailed technical specifications regarding the content, the
coverage, the format and the encoding conventions of the envisaged lexicons and corpora, so as
to ensure their harmonisation and interoperability. The work in PAROLE is based on the results
available from EAGLES. The EAGLES initiative, whose work must be viewed from a long-term
perspective, aims specificaily at defining standards and common specifications in preparing the
ground for future standard provision. The EAGLES Working Groups have ptovided guidelines
for the following aspects:

- Corpus and text typology: Any corpus and its constituent texts must be classified and typed
to become really useful. A preliminary proposal for an agreed set of parameters for
classifying and typing corpora and texts is available in Corpus Typolegy (Sinclair 1994). This
work is explicitly intended as a follow-up to Chapter 2 of the NERC report.
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A common encoding corpus standard: Following the recommendations of NERC, EAGLES
has issued detailed recommendations regarding the adaptation of the TEI Guidelines to the
specific needs of corpora intended to support LE research and applications (Ide & Veronis,
Corpus Encoding Standard, 1996). The TEI Guidelines offer a rich choice of alternatives for
encoding, thus part of the work is aimed at producing a specialised solution that will be the
default for corpus enceding. Three levels of mark-up have been distinguished for text
corpora, ranging from the most gross type of mark-up (situating the document within a
corpus), through to an increasingly refined structural mark-up, to a mark-up for
linguistic annotation. This work was carried out in close co-operation with MULTEXT.
Morphosyntactic and syntactic information in lexicon encoding and in corpora annotation:
EAGLES has been working towards a general framework for annotation that will ensure
the compatibility and interchangeability of concrete amnotation schemata based on it
The annotation framework also allows for extension to language-specific phenomena and for
vartation in the degree of granularity of annotation,
For morphosyntax, the work of EAGLES directly builds on the results of NERC, in
particular those reported in Chapter 8. Four degrees of constraints are proposed in the
~ description of word categories by means of morphosyntactic tags, ranging from obligatory
specification of the major parts of speech, through widely-recognised features and generic
features, to language-specific features (Leech & Wilson, 1994 and Monachini & Calznlan,
- 1996).2
- .. Other areas of work within EAGLES are tools for corpus work, parailel corpora and spoken
- texts.
"f:Tha last area aisn builds explicitly on the NERC results.

Whi_la EAGLES provides, in general, a global framework for standardisation, PAROLE {ransiates
these broad guidelines into functional and operational specifications. The PAROLE reports will
have defined, for lexicons, corpora and related tools, the minimal level of standardisation which
amultilingual project aiming at building very large harmonised written language resources should
achieve.. .

MEAP-PAROLE has provided a detailed workplan for producing and making available an
initial set of written LR (reference corpora and generic lexicons) for all the European languages.
This workplan has been submitted as a proposal to the second LE call, issued in March 1995 and

dedicated to LR. The proposal was accepted (LE-PARQLE) and the project will commence in.

the first half of 1996, with the goal of creating a set of comparable corpora whose minimum size
will be 20 million running words including all the languages of the current PAROLE Association,
Id’ addxtxon, a set of computational lexicons, at minimum 20,000 lexical entries, encoded at the
‘mm’phﬁiog}cal morphosyntactic, and syntactic levels for all the languages except Irish and
Belg}&n French, will also be included.

. The LE-PAROLE Consortium will use the services of ELRA in making the corpora and
iexica widely available. The ELRA members are organised into three colleges: WLR, speech
resources, terminology. The PAROLE members have formed the nucleus of the WLR college,

u Peeliminary EAGLES recommendations for syntactic annotation are also available, focussing on surface syntattic bracketting {Lesch,
Buenett & Kahrel. Guidelines for the 5 v Amnotation of Corpora, 1996).
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and will actively co-operate on a study for the preparation of an ELRA manual for the validation
of WLR. This is a difficult fask: contrary to the field of speech, up until now no systematic
attempts have been made to design a methodology for the validation of WLR. When available,

the results of this study will constitute an essential complement to the NERC study, :

1.5.2 The TELRI Copernicus project

The TELRI (Trans-European Language Resources Infrastructure) project, proposed and co-:
ordinated by W. Teubert of IDS, has been recently approved in the framework of COPERNICUS, .
a program of the EC aiming at promoting and reinforcing co-operation in the field of research
and development between the countries of the EU and Eastern European countries. The main,
goals of the TELRI project, which includes the NERC! partners and 14 partners from East'
European countries, is to complement the European infrastructure for written LR, establishing
appropriate links with relevant language and language technology centres in the eastern countries. -

4 Conclusion

Lets conclude this Introduction with the hope that the process started at the 1986 Grosseto'
workshop, and in particular the ideas brought forward by the NERC Consortia, will finally, after:
so many definition and preparatory actions, give way to the creation of the LR necessary for the’
various European languages. The actions launched by the Commission of the EU should,
constitute the basis for a co-ordinated series of activities at the European level. Asseciations like
ELRA and PAROLE should contribute towards promoting the involvement of the national
authorities in support of their languages, and towards ensuring the necessary continuity, 3

In my opinion, it is very important to promote co-ordination and co-operation also at the-
international level, between countries of different continents. Strong competition exists between
different economic blocks for the development of applications and services based on human
language technology. The availability of LR in a given language is an initial factor necessary for
the successful development of technologies and products for these languages. So, to make LR for
a given language available to potential economic and industrial competitors is a critical decision.

Looked at from another point of view, the development of a true multilingual information
society is in the best interests not only of all economies, but alse of all cultures since it helps to .
preserve the vehicular function and the cultural identity of each language.

The availability of LR, co-ordinated and harmonised for all the languages, is thus an issue
of sirategic relevance, For speech, the R&D community has already organised itself through the.
setting up of the COCOSDA initiative. For WLR, we have taken the initial steps along these '
lines. At the occasion of the international workshop on corpora, organised in Pisa in 1992 in the
framework of the NERC study, to which official representatives and project’ representatives of
ARPA and NSF took part, we proposed the founding of LIRIC,” an initiative which should

“ Linguistic Resources for intemational Cooperation.

XXX



constitute the equivalent of COCOSDA for written languages.
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