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From a Computational Linguistic Atlasto Dialedal Lexicd Resources

Abstradt

Computers can help dialedologists to make full use of the information they have a@uired: the basic dimensions
of dialedal reaserch can be enlarged and its posshble outcomes can beame more sophisticaed. In this paper, we
show how adialedal database, DBT-ALT, containing the data wlleded for the Atlante Lesscde Toscano
‘Lexicd Atlas of Tuscany’ can be used as the starting point for the production of dialedal dictionaries and ather
kinds of lexicographic resources provided that adequate computational todls are avail able to carry out the job
properly. Firgt, the achitedure and functioning of DBT-ALT are described in detail . Second, we show how
DBT-ALT accessfunctionaliti es can be exploited to extrad subsets of data which could be cnverted into
independent lexicographic resources throughthe operation of a Lexicographic Workstation.
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1. Introduction

The arrent priority in daledal reseach isthe identification d linguistic aeasto be
eventually projeded orto maps. As a mnsequence, the use of computersin thefield of
dialedology has © far mainly concentrated onautomatic map drawing (seethe survey on
Computational Dialedology in Inoue 1996 and 19960, based either on raw linguistic data or
on chta preprocessed through statisticd methods (asin the cae, for instance, of
dialedometry, seeGoebl 1993. Y &, linguistic maps of either type ae naot the only possble
outcome of diadledal reseach. Data ®lleded by dialedologistsin dfferent areas from
different informants are linguistic datain their own right and, as such, they are susceptible of
different classfications and aganisations which can, in their turn, result in dfferent products
among which dictionaries represent a aucial part. Thisisthe reasonwhy, in ou opinion, it
would beinappropriate to restrict the role of computersin thefield of dialedology to the only
task of map drawing.

Dueto their powerful seach and seledion cgpadti es on large quantiti es of data, computers
can be used to experiment with dff erent configurations of the same dialedal data, thus
making full use of the dundance and richnessof aaquired linguistic information
(Montemagni and Zampadlli 1987). This paper does not question the importance or the
centrality of linguistic mapsin daedal reseach. Rather, it seeks to show how the mmputer
can be used to exploit to the full colleded daedal data, in particular for what concerns the
production d dialedal dictionaries. To ou knowledge, thisis arelatively unexplored reseach
path in thefield of dialedology.

In order to make diadledal data simultaneously exploitable from diff erent perspedives, the
preliminary step consistsin organising them in a database structure where eadb linguistic item
Is charaderised with resped to a number of different dimensions ranging over different levels
of linguistic description,i.e. from phoretics, morphosyntax and syntax to semantics and



pragmatics. This processis rather time cnsuming and is excessveif only geaed towards
map drawing. By contrast, this encoding eff ort beames worthwhil e if the set of maps
constituting the linguistic alas becomes only one (although the prototypicd one) out of a
number of posgble outcomes of dialedal reseach. In such a cae, computational procedures
and todl s are then neaded which enable the semi-automatic aedion d new dialeda
resources.

In this paper we will concentrate onlexicographic dialedal resources which can be derived
from alexicd database of dialedal data. We will first ill ustrate the starting point, i.e. DBT-
ALT, alexicd database which has been constructed for the storage, management and
interrogation d dialedal data wlleded for the Atlante Lesscade Toscano ‘Lexicd Atlas of
Tuscany’, henceforth ALT (Giacomelli et a., forthcoming). Secondy, we will show how
from thislexicd database new dialeda resources can be derived through the operation d a
Lexicographic Workstation (Picchi 1992,Picchi et al., 1997.

2.DBT-ALT, alexicd databasefor ALT data
2.1Badkground

DBT-ALT isamoduar system for the storage, management and interrogation d the
linguistic data of the Atlante Lesscde Toscano (Agostiniani et a., 1992 Picchi et a., 1997,
aspedally designed linguistic &las in which lexicd data have both adiatopic and dastratic
charaderisation.

ALT lexicd data bank contains the results of interviews caried ou in 224locditi es of
Tuscany, with 2082informants (seleded with resped to a number of parameters ranging from
age, socio-eanamic status to education and culture), onthe basis of a questionreire of 745
items: more than 350.000resporses were @ll eded which were integrated with additi onal
material emerged duing the interviews (abou 30.000 daledal items). This entail s that eah
lexicd item inthe ALT data bank is always gedfied bah for the locdity in which it was
witnessed and for the informants who attested it.

DBT-ALT isaspedalised version d the textual database system known as DBT (Picchi,
1991), developed by E. Picchi at the Istituto d LinguisticaComputazionale (ILC) of the
Italian National Reseach Courcil (CNR). DBT, initsorigina configuration, is a textual
database system for storing and qerying large text archives whase basic functionsinclude: a
sophisticaed query system to accessthe text by means of anumber of different functions,
generation d indices of all words occurring in the text; generation o concordances; an
applicaiontod engine. DBT isthe core cmporent of the PI-System (Picchi, forthcoming), a
set of procedures edficdly designed and ceveloped to med the various regquirements of
literary and linguistic text procesgng and analysis.

DBT has been implemented in dfferent configurations to perform spedfic text and dctionary
processng tasks. Among the spedfic problemstadled by DBT in its various versions, there
are some which are of spedfic interest for ALT, i.e. the management of structured linguistic
data (asin the case of dictionaries) and the procesgng of non-Latin aphabets. DBT-ALT isa
version which includes these functionaliti es together with new onesin arder to med the
combined needs of geolinguistic and socioli nguistic research as emerging from ALT.



2.20veral Architedure

The moduar architedure of DBT-ALT is setched in the figure below:
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The Lexicd Archive (LA), which contain al li nguistic data wlleded through the interviews,
islinked to a system of subsidiary archives containing information abou the locditi es of
Tuscany which were investigated, the informants who were interviewed and the questionnaire
onthe basis of which lexicd datawere dicited. These achives have been constructed using
the Lexicographic Workstation. Explorationsin LA are dedt with by the Query System (QS)
which passes the user request onto the DBT core engine which, in itsturn, projedsit onto
LA from which the query results are extraded. Seledion d lexicd data can also be dore on
the basis of information contained in the subsidiary archives (seethe links between them and
LA onthe one hand, and between them and QS on the other hand).

2.3DBT-ALT Lexicd Entry Model

Having sketched the maao-structure of the system, let us consider now the micro-structure of
data, i.e. the model acwrding to which lexicd data have been encoded. An entry model was
needed sophisticaed enough to represent the richnessof colleded linguistic information on
the one hand and to enable complex information retrieval on the other hand. In arder to fulfil
both requirements arather complex and articulated structure was needed: ALT entries present
themselves as bundes of attribute-value pairs eat of which spedfies adifferent kind o
information (for adetail ed description d ALT entries sseMontemagni and Paoli 1989-90).
For ead entry, the main coordinates LOCALITY, INFORMANT(s) and QUESTION are
always gedfied. ALT Lexicd Archive contains different entry types:

— canoncd resporsesto questionnaire items;
— lexicd items which emerged duing the interview but which are nat diredly related to
the questionraire (so-cadl ed additional data);



— typicd contexts of use of colleded lexicd items (e.g. phraseology, proverbs);
— descriptions of customs and leliefs related to colleded data.

Eadh entry type is encoded through a different configuration d attributes. All entries may also
contain ather kinds of spedficaion expressd in terms of codes, for instance
informants' /fieldworkers' remarks on the status of words (e.g. usage, traditionality, register).

2.3.1Encoding of phoreticdly transcribed data

Datain the lexicd archive ae ather phoreticdly trascribed o represented acwrding to
standard Italian arthography; in this resped, the lexicd archive can be seen asakind o
“bilingual” text archive. In what foll ows we will focus onthe representation o phoreticaly
trascribed data only.

The encoding of phoreticdly transcribed detais one of the major problems that hasto be
faceal in the construction d computational dialedal resources based on aal interviews. The
phoretic dphabet used inthe ALT projed fieldwork was a geographicaly spedalised version
of the Cartadel Dialetti Italiani (CDI) transcription system (seeGrasg et al. 1997373-376).
In order to ensure aproper treament of phoreticdly transcribed data during the diff erent
automatic analysis dages, a mmplex encoding schemawas designed to fulfil the spedfic
requirements of different tasks: editing, sorting, retrieval, on-screen dsplay and pinting. This
encoding schemaincludes both compasitional and atomic representations which, depending
onthetask, are aitomaticdly converted into ead ather.

Compositional representations encode eabt phoretic symbal with a basic sign which may be
further spedfied through ore or more diaaiti cs (conveying information, for instance, abou
stressor nasality of vowels). This representation type is particularly convenient for inputing
and editing ALT datasince dl different phoretic symbals (abou 110) can be encoded by
means of arestricted number of codes (36 basic signs and 9 daaitics) which can be diredly
accessd through the computer keyboard. This type of representationis also convenient for
both sorting and retrieval phases: in fad, if basic signs only are wnsidered, it is posgble to
generalise over phoretic variants. Atomic representations, onthe other hand, show a1:1
corresponcence between ALT phoretic symbaols and computer codes; they are used for on-
screen display and grinting.

2.4DBT-ALT Query System

The DBT-ALT query system provides dynamic and flexible seach procedures which permit
the user to interadively define hisher accesskey to the crpus of dialedal data and thus
navigate through it onthe basis of his/her research interests (for a detailed description o the
functionaliti es of the DBT-ALT query system the interested reader isreferred to Picchi et al.,
forthcoming).

Lexicd data can be accesed andretrieved onthe basis of awide range of parameters:

— questionraire item to which they diredly or indiredly relate;
— locdity in which they were witnessed;



— semantic keywords clustering lexicd items into thematicdly coherent groupngs;
— meaning comporents as inferable from the definiti on text;
— phoretic redisation.

Eadh of these parameters corresponds to a spedfic dtribute of the entry to which the query is
addressed. Actualy, they represent only the most typicd ones sncethe range of parameters
onthe basis of which queries can be formulated is much wider, correspondng to the typology
of attributes used to describe ALT entries.

Theseindividual parameters can be variously combined to form complex queriesin which
items which are looked for are linked by AND, OR and NOT operators, asin the cae of i) the
cooccurrence of different information types within the same record, o ii) the occurrence of
one out of aset of variants.

Query results can also be filtered with resped to:

— socio-eanamic and/or cultural badkground d informant(s);

— geographic subareas either administratively or socio-econamicdly defined;
— relevancewith resped to a given semantic domain;

— socio-linguistic status of words.

With such asophisticated query system, much information which remains normally “hidden”
in printed daledal resources (either linguistic alases or dialedal dictionaries) can be eaily
retrieved.

2.4.1Retrieving phoreticaly transcribed data

Theretrieval of phoreticdly transcribed data poses edfic problems which require a hac
solutions. In spite of the fad that, in principle, computers fadlit ate accesto data, narrowness
of phoretic transcription may constitute amajor difficulty in their recovery. In fad, we aein
front of the paradoxicd situation in which the user shoud knaw in advancethe exad
phoretic redisation o the word(s) (s)heislooking for, and this may not always be the case.
Compositional representations are of some help to overcome this difficulty sincethey permit
the user to formulate his/her query by abstrading away from spedfic phoretic feaures.
Within DBT-ALT, two dfferent abstradion levels have been devised for retrieval purposes:

— level 1 which operates on laesic signsonly and ignores diaaitic signs (e.g. at thislevel the
distinction between the voicdessalveolar plosive /t/ and the mrrespondng fricative /#/ is
neutrali sed);

— level 2 which permits more powerful generali sations by clustering together different basic
signs or combinations of them (e.g. /ki/, /ti/, [¢l, /il and /t']).

Depending on the user needs, either of the two levelsis best suited. For instance, with level 2
abetter recdl i sobtained, i.e. more data aeretrieved, bu predsion may be lower since some
noisy data could also be included in the query result. On the ntrary, level 1 guarantees
higher predsion at the price of alower recdl.



3. The Lexicographic Workstation: from DBT-ALT to lexicographic diadledal resources

Within the general framework of the PI-System, alexicographic workstation was
implemented to asgst the lexicographer in the various adivitiesinvolved in the aedion and
revision d dictionaries (Picchi 1992,Picchi et a., 1993. Underlying the lexicographic
workstation there ae diff erent comporents, namely i) afull text retrieval system to query and
analyse dl kinds of texts andtextual corpora andii) alexicd database system to query
structured data. The lexicographer can use these two systems to interrogate on-line text
archives and eledronic dictionaries and retrieve and extrad reference and citation material to
beincluded in the lexicd resource under development.

The core modue of the workstation is a procedure for on-li ne dictionary editing which
includes functions for: windowing into and copying data from the dictionary and text
archives; compilation d the new entry onthe basis of extraded data; formatting of the entry
for printing. This modue is also integrated with a structured indexing procedure that can be
used to query the dictionary in compilationin order to ched the regularity and consistency of
the inpu. In thisway, the newly developed dctionary, structured as an ontline database,
becomesinitsturn pdential inpu for new lexicd resources. This circular way of procealing
in the compilation o new lexicd resources guarantees, onthe one hand, a wntinuows
chedking of the previously developed ores (which can thus be revised and updited), and, on
the other hand, the full exploitation d work dore previously.

As arealy mentioned in sedion 2.2abowe, the lexicographic workstation was used to creae
DBT-ALT archives; in that case, only the on-line elitor was used sincethere were no
underlying comporents from which data could be extraded. However, we aenow in a
position to use the same system operating onthe DBT-ALT lexicd database to extrad data
subsets which, after editing, revision and reorganisation, could be conwverted into new
dialedal resources. For example:

» diaedal dictionaries of geographic subareas or even o agiven locdity can be cnstructed
starting from the results of the interviews carried ou in that area In the figure below, an
excerpt of the data wlleded in Pitigliano (Grosseto, 218, alocdity in the south of
Tuscany, isreported.



{Domi0dd {Formal cggizgera
{Dom}00d {Formal <das

{Dom 004 {Fornal <fkédda=
{Domi0dd {Formal <¥défo=
{Domi0dd {Formal <fiéddo rigido=
{Dom}00d {Formnal <kédda aldito=
{Dom 004 {Forma} <gélu-
{Domi0dd {Formal <ggiggolaz
TDom 003 {Formnal <appdgu-
{Dom}003 {Forma} <appdgos
{Dom 005 {Formnal <alaméra-
{Domi00s {Formal <all dmbra=
{Dom 008 {Forma} <alaméras
{Dom}008 {Forma} <appdgos
{Dom 008 {Formnal <all dmbra=
{Domi007 {Formal <al appavénta=
{Dom»007 {Forma} <appavénta:
{Dom}007 {Formnal <appaentitn=
{Don0df {Formnal <appaventito:-
{Domi007 {Formal <ripardto=

Data ae ordered here acording to the questionraire item to which they relate. The
construction d adialedal dictionary of Pitiglianowill start from these data and will
require reordering, revision and integration d colleded data.

» diaedal dictionaries correspondng to a given socio-culturally defined linguistic variety
can also be produced by enforcing the mnstraint that only lexicd items attested by
informants which have aspedfic socio-cultural charaderisationwill be included in the
starting core. These socio-cultural constraints on the informants can be cmbined with
geographic ones. Consider below the data dtested in the same locdity as above, namely
Pitigliano, by old analphabet informants (for the same questionraire items as above):

{Dom 004 {Forma} <stina=[3]
{Dom+004 {Formal <ggizga=[1]
TDom 004 {Format =fgddax{1]

{Dom 004 {Fornal <fedde rigide=[2]
{Dom 004 {Formal <fedde akite=[1]
{Dom}00s {Forma} <appdgo=[2]
{Dom 3003 [Formal <alaméra=[1]
{Dom00s [Formal <all dmbra=[2)
{Dom 006 {Format <alamérja=[4)
{Dom 3007 {Formal <al appavéntas:[2]
TDom 3007 {Formal <appavéntas[2]
TDom+Q07 {Format “tipardka[2]

» asort of didedal thesaurus where semanticdly simil ar words from different or spedfic
areas are grouped together can be aeded starting from aseledion d lexicd items
belonging to a given semantic field in a speafic geographic aea In the figure below, an



excerpt of datarelating to chestnuts (cultivation, aimentary traditions and all customs and
beli efs relating to them) is given as an example:

{Punto}]0q {Dom}igs {Formal <mniidin:

{Puntol] {Dom}id? {Formal < *bruddtes
{Puntoir(0q {Domii0? {Forna} <mundina-5<mundins =P
{Puntor]0] {Dom}30T? {Format <mundinasS<mundine=F
{FPuntor]0q {Domii0s {Formal <halét=%<haldét =P
{Puntol0] tDom}ild {Forma} <giisin ket =P
{Puntol0] {Dom}ild {Forme} <giifanledd=-F
{Puntol2 {Dom}087 {Forma} <hdfko d kaftdni=
{Puntor]02 {Domi087 {Forma} «i kaftdfnis
{Puntol]02 {Dom}090 {Forma} <trdfas=

{Punto}]0? 1Dom}09] {Forma} <ifa=

{Punto}]02 {Dom}i092 {Formal <plégra:

{Punto}]02 {Domided {Forma} <grdda=

{Funtol]02 {Dom}lig {Formal <pila=

{Puntor? {Dom}3i0d {Forma} <faina déda=

This sledionisrestricted to locditi esin the mountains of the Tosco-Emilian Appennines,
where dhestnuts represent atraditional culture.

last but not least, alinguistic @las in the form of lists can be aeded, where dl canonicd
resporses are ordered acarding to the questionraire items through which they were
elicited. The figure below exemplifies the answers coll eded in the diff erent locditi es of
Tuscany through guestion 303,amed at coll eding denominations of the dhestnut flour:

{Puntol] {Dom}303 {Formal <farina d kaftdfia-»
{FPunto}]] {Dom}303 {Forma} <farina digax
{Punto}0q 1Domi303 {Forma} «<faina di kadtife:-
{Punto}]0? {Domi303 {Format <farina dddas
{Punto}2 {Dom}303 {Formal <farina déda> <farina déza=
{Funto}]0d {Dom}i303 {Forma} <farina dédax
{Puntoi0d Domi303 tForma} «<farina d kastifa=
{Puntoi0d {Domi303 {Forma} <farina d kastafndsa-
{Puntol0s {Domi303 {Forma} = farina d kastifnd-
{FPunto}]0fF {Domi303 {Forma} «faina déldax
{Punto}]Of {Dom}303 {Forma} <faina da &4n=
{Punto}7 {Dom}303 {Forma} <farina da kaftdriia=
{Puntor07 <Dom}303 {Forma} <farna ddlée=
{Puntor07 Dom}303 {Forma} «farina di kastdfiaes
{Puntoi(Qg {Dom;303 {Formal <farina de kastifd>
{Puntoi]09 {Dom}303 {Formal «farina de- Saf1>
{Puntol ) {Domy303 {Forma} <la farina da kdiHnndssa -
{Punto}(]]] {Domi303 {Forma} <farina di 84580
{Puntoi]]q 1Domi303 tForma} <farlna di Fddla=

This output could be passed, after revision, onto automatic map drawing procedures and
the resulting maps could be stored badk in the linguistic alas database through the OLE
techndogy.



The examples above provide only some of passhble lexicographic resources which can be
derived from adialedal database such as DBT-ALT. Infad, by exploiting the potentialiti es
of the DBT-ALT query system, very spedfic LA subsets can be extraded and reorganised in
the form of independent lexicographis resources. These newly developed daedal resources
can then be used in their turn asinpu for the development of further ones.

The Lexicographic Workstation can operate on dff erent archives, either textual or structured
ones. Depending on the goals of the lexicographer, evidence gathered through ALT
interviews can also be ombined with other kinds of linguistic data (either in the form of texts
or of structured archives) to derive new resources. For instance DBT-ALT could be used in
the compilation d an Italian dctionary to provide evidence @ncerning the diffusion within
Tuscany of Italian words or to find evidence suppating the Tuscan arigin of words appeaing
in the dictionary; or, in literary studies, it could e used to dscriminate linguistic feaures
which are to be ascribed to the author idioled from thase which are part of his/her geographic
linguistic variety.

4. Final remarks

It isawidely acdknowledged fad that computers can help daedologists to make full use of
the information they have so laboriously and painstakingly acquired. Y et, this help canna be
restricted to the task of map drawing. In fad, thanks to computers the basic dimensions of
dialedal reaserch are enlarging and the variety and typology of possble outcomesis
beaming more and more sophisticaed. In this paper, we focussed on hav adialedal lexicd
database - DBT-ALT - can be used as the starting point for the production d dialeda
dictionaries and aher kinds of lexicographic resources provided that adequate computational
todls, i.e. the Lexicographic Workstation, are avail able to carry out the job properly. First,
DBT-ALT has been described as afast, flexible and paverful tod for storing and querying
both geoli nguistic and sociolinguistic data. Its complex accessfunctionaliti es, taking into
acournt awide range of parameters which are interadively defined by the user onthe basis of
his/her reseach interests, have been ill ustrated. The same accesfunctionaliti es, when used
through the Lexicographic Workstation, can be exploited to extrad from the lexicd database
subsets of data which could be reorganised to form independent lexicographic dialedal
resources.
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