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Abstract. The paper illustrates the methodology at the basis of the de-
sign of a digital library system that enables the management of linguistic
resources of curated dialect data. Since dialects are rarely recognized as
official languages, first of all linguists need a dedicated information man-
agement system providing the unambiguous identification of each dialect
on the basis of geographical, administrative and geo-linguistic parame-
ters. Secondly, the information management system has to be designed
in order to allow users to search the occurrences of a specific grammatical
structure (e.g: a relative clause or a particular word order). Thirdly, user-
friendly graphical interfaces must give easy access to language resources
and make the building of the language resources easier and distributed.
This work, which stems from a project named ASIt (Atlante Sintattico
d’Italia), is a first step towards the creation of a European digital library
for recording and studying linguistic micro-variation.

1 DMotivations

In order to make a'linguistic resource usable both for machines and humans a
number of issues need to be addressed: crawling, downloading, cleaning, nor-
malizing, and annotating the data are only some of the steps that need to be
taken in order to produce valuable content [1]. Data quality has a cost, and
human intervention is required to achieve the highest quality possible for a re-
source of usable scientific data. From a computer science point of view, curated
databases [2] are a possible solution for designing, controlling and maintaining
collections that are consistent, integral and high quality.

In the present contribution we report ongoing results of a multidisciplinary
collaboration which synergistically makes use of the competences of two different
teams, one of linguists and one of computer scientists. Some components of the



teams have previously collaborated in envisioning, designing and developing a
Digital Library System (DLS) able to manage a manually curated resource of
dialect data in the context of the Atlante Sintattico d’Italia, Syntactic Atlas of
Italy (ASIt)* project, which has collected a considerable amount of syntactic
data concerning Italian dialects. This DLS provided linguists with a crucial test
bed for formal hypotheses concerning human language.

Having learned in the context of ASIt that it is necessary to abstract a specific
information space of reference for the management of the linguistic resources, a
new information space implied by a new linguistic effort has been framed into
an appropriate conceptual model to allow us to envisage an enhanced system for
the management of the new dialectal resources of interest.

The paper reports on this effort giving a short presentation of the Furopean
background of interest in Section 2; Section 3 introduces the objectives of the
undertaking, Section 4 presents the tagging, and Section 5 introduces the con-
ceptual approach which underlies the digital library system which manages the
information space of interest for the effort under development.

2 European Background

The study of the dialectal heritage is the goal of many research groups in Eu-
rope. The ASIt project is part of the Edisyn network® which includes similar
projects developed for Dutch, Portuguese, German and Scandinavian dialects.
These projects have been developed according to slightly different goals and
methods and now one obstacle to their full integration is the structure of the
respective databases. For instance, the ASIt system has been devised with a
tagging system that index-links the whole sentence, in order to deal with phe-
nomena that are not directly associated with a specific morphological element.
On the contrary, the SANDS(Netherlands) and Cordial-Syn” (Portugal) projects
are based on a tagging system that isolates and index-links every word.

This work has been the first step in order to make ASIt compatible with
the Edisyn IR system in order to create a FEuropean database for recording and
studying linguistic micro-variation. It is also the first time, linguistic data from
Cimbrian, a language spoken in Germanic language islands of Northern Italy, is
systematically digitalized and integrated into a database.

3 The Linguistic Objectives

The study aims to tag and makes available data from two different sources:
curated data derived from the ASIt project which contains syntactic data on
about 200 Italian dialects and data from a project on the syntax of Cimbrian,

* http://asit.maldura.unipd.it/

® http://www.dialectsyntax.org/

5 http://www.meertens.knaw.nl/projecten /sand /sandeng.html

" http://www.clul.ul.pt/english/sectores/variacao/cordialsin/projecto_cordialsin.php



a German variety spoken in the language islands of Giazza (Veneto, province of
Verona), Lusern (Trentino) and — historically — Asiago/Roana (Veneto, province
of Vicenza).

Research on the syntax of Italian dialects as well as on the syntax of Cimbrian
is of great interests to several important lines of research in linguistics:

— it allows comparison between closely related varieties (dialects), hence to
form hypotheses about the nature of crosslinguistic parametrization;

— it allows to single out phenomena of contact between Romance and Germanic
varieties, should they arise;

— it allows to find, describe and analyze syntactic phenomena of Romance and
German dialects at a great level of detail.

Therefore a project was launched to reach the aims of the study and in
line with similar projects at the European level since a major objective is the
creation of a database of syntactic structures — which so far have been neglected
in traditional dialectological work [3].

4 Overview of the Tagging System

The design of a tagset for corpus annotation is normally carried out in compliance
with international standards — e.g. CES (Corpus Encoding Standard)® — which
in turn are based on the specifications of SGML (Standard Generalized Markup
Language)? and international guidelines like EAGLE (Expert Advisory Group
on Language Engineering Standard)!® and TEI (Text Encoding Initiative)!!
guidelines.

According to these standards, each tagset is formed by several sub-systems
responsible for the identification and description of different linguistic “units”:
text, section, paragraph, clause, and word. Given the objectives of the ASIt and
the Cimbrian syntax enterprise, we have focussed on the tagging of sentence-level
phenomena as well as tagging at the word level, which according to the EAGLE
guidelines should in turn depend on two kinds of annotation:

— morphosyntactic annotation: part of speech (POS) tagging;
— syntactic annotation: annotation of the structure of sentences by means of a
phrase-structure parse or dependency parse.

A tagset based on this distinction is normally designed to be used in com-
bination with software applications processing linguistic data on the basis of
probabilistic algorithms, which assign every lexical item a POS tag and, subse-
quently, derive the structure of the clause from the bottom up. The mistakes of
such a system are offset by the high speed of the process, which in the end allows

8 http://www.cs.vassar.edu/CES/

9 http://www.w3.org/MarkUp/SGML/

10 http://www.ilc.cnr.it/EAGLES96 /home.html
1 http://www.tei-c.org/index.xml



the analysis of vast corpora in order to carry out practical tasks, e.g. roughly
translate a collection of texts into different languages or summarize their con-
tents with quantitative analysis (such as frequency or contextual distribution of
lexical items).

Such a procedure, however, is not possible in the case of tagging of the
ASTt and Cimbrian data. First of all, it is worth noting that our enterprise has
a different objective, being a scientific project aiming to account for minimally
different variants of specific syntactic variables within a sample of closely related
or geographically adjacent languages. As a consequence, while other tagsets are
designed to carry out a gross linguistic analysis of a vast corpus, our tagset aims
to capture fine-grained grammatical differences. As a consequence, in order to
pin down these subtle asymmetries, the linguistic analysis must be carried out
manually. In addition, the corpus of Italian and Cimbrian dialect data would
presumably not be big enough to train a probabilistic algorithm. Finally, the
Romance varieties collected in the ASIt project require-a different tagset from
the tags employed for a Germanic variety such-as Cimbrian, since certain mor-
phosyntactic structures are expressed in one language and not in the other. For
these reasons it is necessary that a tagset be developed which takes into account
the specificity of both Romance and German varieties and which can be assigned
manually, by linguistic experts.

4.1 Tags

After segmentation of the sentences, tagging of the linguistic data is carried out.
We start with tagging at the word-level, determining the parts of speech of single
words. Tagging of syntactic phenomena at the sentence level is integrated into
the tagset for the ASIt data, to some extent, and tagging of syntactic constituents
will take place in a second phase of the project. The starting point for developing
a viable set of tags is the tagset elaborated by the Edisyn project'2, especially
for the (Dynamic) Syntactic Atlas of the Dutch dialects (DynaSAND)!3.

The ASIt team together with the Cimbrian project team have developed two
language-specific sets of tags which are suitable for the Italian dialect data of
the ASIt and for Cimbrian, respectively, but which, at the same time, allow our
data to be linked to other databases of dialect syntax. This involves assigning
the same denominations to the same parts of speech as in the Edisyn and the
ASIt databases, at most adding tags when they are needed for language-specific
structures, or leaving out tags which are not relevant for the languages of our
project. Thus, for instance, the tag “verbal particle” has been added to identify
verbal particles which can be found in German dialects (e.g. the verbal particle
in the Standard German sentence Ich gehe weg ‘I go away’), but gender values
such as ‘masculine’ have been left out for the tag of the past participle, since past
participles never inflect for gender in German varieties (compare Standard Ger-
man sie/er ist gesprungen ‘she/he jumped’ and Standard Italian (lei) é saltata
‘she jumped’ vs. (lui) é saltato ‘he jumped’).

12 http://www.dialectsyntax.org/
3 http://wuw.meertens.knaw.nl/sand/



We can therefore imagine the creation of a language-specific tagset as starting
from a universal core, shared by all languages, and subsequently developing a
language-specific periphery, which is compatible with other databases, but is
able to classify language-specific structures.

Moreover, the data from ASIt and Cimbrian differ from Edysin and Dy-
naSAND with respect to the internal organization of their tagset, which in
the ASIt/Cimbrian projects follows a multidimensional and hierarchical model.
First, the ASIt/Cimbrian tagset allows to capture different types of linguistic
constituents, as tags can be assigned to words, phrases, or sentences. This allows
the user to retrieve data concerning word, phrase, or sentence level phenomena
and formulate complex queries to test the correlation between phenomena at
different levels. Second, grammatical features are organized according to a hier-
archical structure wherein features are grouped into classes dominated by super-
ordinate nodes, e.g. features like ‘masculine’; ‘feminine’, ‘neuter’ are daughters
to the same node “gender”. This guarantees an efficient and exhaustive tagging
and, above all, it allows to assign the values ‘unassigned’ and ‘unknown’ to every
node in case that distinction is not relevant in the dialect under observation or
a specific value cannot be chosen on the basis of the known data.

4.2 Linguistic Analyses

The tagged corpus of ASIt/Cimbrian data will be available to end users (visi-
tors) who might be linguists interested in carrying out syntactic analyses or also
informants, interested in-correcting or augmenting the data. Concerning the for-
mer, it is important that the data are presented in a way which makes it usable
by linguists working in different theoretical frameworks. Although it is inevitable
(and, to some extent, also desirable) that the tagging of the data is influenced
by theoretical considerations (in our case, the framework of generative linguis-
tics), it is-important that the database be of use not only to a small group of
specialists.

With respect to the types of structures which can be analyzed in the tagged
database, it will be possible to analyze syntactic structures and phenomena
in great detail. It should also be possible to deduct morphological paradigms
without too much effort, while it still remains a desideratum of further research
projects to integrate a component which will make it possible to carry out phono-
logical analyses on the database.

To make just two examples of what an analysis in these terms of dialect
data can look like, consider the case of pronouns and clitics in Cimbrian and the
phenomenon of subject clitics in Italian dialects.

In Cimbrian documents, sentences as the following can be found ([4], p. 134):

miar ‘ importar-z-mar ‘ nicht ‘ Z0 ‘ sterben
me ‘matter—it—me ‘not ‘to‘die
‘I don’t mind dying’




Whereas the use of the infinitive particle zo and the expletive pronoun -z- are
typical of German varieties, the doubling of the object pronoun miar, mar could
be evidence for the development of a Romance-like system of clitics in Cimbrian,
differently from Standard German where clitics are not attested. The tagged
database will make it possible to retrieve all sentences of the corpus containing
potential clitics and will therefore create an empirical basis on which to test
hypotheses as those of the development of a system of clitics in Cimbrian.

As for subject clitics in Italian dialects, Northern Italian dialects have an
obligatory subject clitic in at least one person of the verb, while Central and
Southern Dialects never display subject clitics. In the perspective of linguistic
theory, subject clitics are relevant with respect to the so-called pro-drop param-
eter: languages seem to differ parametrically with respect of the requirement to
express a subject in surface structure, even with impersonal verbs. Some lan-
guages, like French, English, or German, must have at least a subject pronoun,
even with impersonal verbs (e.g. es regnet ‘it rains’), while other languages; such
as Italian or Spanish, do not have a requirement of this kind: an inflected verb
expresses by itself even a referential subject; while impersonals and meteorologi-
cal verbs cannot have any kind of subject (e.g. piove ‘it rains’, *egli/esso piove).
The explanation was in the terms of “richness in morphological distinctions”
of verbal inflection: Italian has evidently a richer morphology. than English, and
even French. When dialects of Northern Italy were described and analysed by [5],
this explanation was challenged: they have a very rich morphology, but never-
theless they are not pro-drop languages. But things soon appeared very complex:
many Northern Italian Dialects require a subject pronoun even when a lexical
subject is present (e.g. lu el wén ‘he comes’ in Venetian dialects), while others
cannot have a subject clitic with an impersonal, or with a meteorological verb.
Since these pronouns are clitics, it was proposed that these particles are a sort
of displaced verbal morphology: they overlap Verb Agreement. But even in these
dialects, in a very tiny set of contexts, the subject pronoun is impossible; it is
incompatible for example with a wh-subject (a relative, or an interrogative pro-
noun), with an operator (nobody, everybody, etc.), or with any postposed subject
of unaccusative verbs (a subclass of intransitives: come, go, to-be-born, die, etc.).
Moreover, not all verb persons require a subject clitic under the same conditions.

While the picture at first sight seems chaotic, careful observation of the data
shows that very strong generalizations can be made: [6] showed that the set of
persons requiring a subject clitic is ordered in a very rigid implicational scale:
if a dialect has only one person with an obligatory pronoun, this is a 2nd sing.,
if it has two, they are 2nd and 3rd sing., and so on. It is then necessary to
hypothesise a decomposition of the subject, or better of subject Agreement, in
terms of features (involving deixis: see [7], [8]). The findings in the northern area
through the ASIt survey have inspired increasingly detailed hypotheses, involving
functional structure and properties of morphology and syntax, hypotheses which
could be developed only thanks to a fine-grained description of syntactic dialect
data. The development of hypotheses of this type will be greatly encouraged
once all Italian dialect data of the ASIt will be tagged.



5 The Conceptual Approach underlying the Digital
Library System managing the Information Space of the
Linguistic Project

Starting from the consideration that an appropriate conceptual approach would
be the necessary basis for making the scientific produced an active part of any
information enrichment, such as provenance of data, and citation, management,
access, exchange, visualization and interpretation. In this way data become an
integral part of the process of knowledge transfer and sharing towards relevant
application communities [9].

We decided to envisage a conceptual approach for the representation of the
information space of curated data of resources of Italian. To do this, we adopted
a two phases approach: at the beginning the world of interest has been studied
and represented at a high level of abstraction by means of the analysis of require-
ments, helped by the use of a website as the point of exchange of information
between the two research teams, afterwards it has been progressively refined to
obtain the conceptual representation of its information space, partitioned in five
modelling areas, seven main steps of advancements of the project and six actors
involved.

The conceptual approach is centred on five main modelling areas, of linguistic
interest:

— linguistic project: this deals with the different aspects of a linguistic research
project, such as the collection and organisation of data, the management and
subscription of the different types of involved ‘actors, the validation of the
work made at the different steps of the project;

— dialects: since dialects are rarely recognized as official languages, linguists
need a dedicated information management system providing the unambigu-
ous identification of each dialect on the basis of geographical, administrative
and geo-linguistic parameters;

— documents: this concerns the different documents made available by a project,
questionnaires, interviews, transcriptions of parts of speech, books, and so
on. Each document may be translated in different languages or dialects. The
same document can be used by different projects and by different editions of
the project during the years. Documents are formed by sentences, that are
in turn formed by words, which eventually are grouped in constituents;

— tags: tags are keyword from a controlled vocabulary assigned to sentences,
words, and constituents to label, identify, and recognize them;

— linguistic analyses: this models the different aspects concerning the linguistic
analysis of the experimental results, such as the comparison of results, the
statistical analyses, the cartographic representation of selected features, and
so forth.

Figure 1 represents the different steps of the linguistic enterprise, the actors
involved in each step, and the information space entailed.

Each project can be viewed as a cycle, starting with a set-up of the project
itself and terminating with the presentation of results through search interfaces,
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Fig. 1. The different steps of the linguistic enterprise, the areas of the information
space entailed, and the actors involved in each step.

maps, raw results and papers; that can'be used as starting information for the
set-up of a new project. The main steps of the project can be read on the left of
the figure and can be summarized as:

— “Set-up of a new project”: it consists on the creation of the linguistic project
itself and on the setting of its users and resources;

— “Retrieval and preparation of written texts, conduction of fieldwork, tran-
scription of audio data, translation of sentences, database population”: in
this step, the database of documents is populated and enriched with new
data from different sources, needed to perform next steps;

— “Segmentation of sentences in words and constituents’: documents added to
the database are, in this phase, splitted into words and constituents, to allow
not only the tagging of the entire document or phrase, but a more in depth
analysis;

— “Validation of editors’ work”: the validation of the definition of words and
constituents from sentences, which is the work made in the previous step, is
validated and stored into the database;

— “Tagging of words, constituents and sentences”: this is the work of assigning
tags and labels to the words and constituents created before;



— “validation of editors’ work on tagging of words and constituents”: as for the
definition of words and constituents, also their tagging needs to be validated
and stored;

— “Access to the results of the project”: consultation, browsing and access
to all the public information resources produced during the course of the
project.

The actors involved in the linguistic project, represented by different coloured
cubes in Figure 1, interact with aspects at different levels of the five areas pre-
sented above, as summarized by the dark squares on the left side of the figure.

The different types of actors modeled and their main tasks are:

— the administrator, that manages the different aspects of a project such as the
setting of the project itself, the creation of the users and the administration of
the system. Before the start of a project, the administrator is in charge of the
design and implementation of the system itself or of its plugins and extension,
and once the project is started, the administrator works in background to
support the work of the other actors;

— the supervisor contributes to the creation of the database of sentences by
collaborating with the informant on editing interviews, finding books or pro-
viding translations, then making the transcription into the database and
validating the work made by editors on sentences;

— the editor takes part in the project to create words and constituents from
given sentences, and to provide the required tags for them. In case of doubts
or errors, an editor can communicate with the supervisors to signal them and
in order to receive help and support, also from the administrator if needed;

— the informant is a speaker of a dialect. who is asked to produce dialect
utterances or to translate one or more sentences into his or her dialect. The
informant is usually interviewed and supervised by a linguistic expert;

— the wvisitor needs to consult, browse and access all the public information
resources produced during the course of a project in a suitable way. He
needs a simple and intuitive interface, and a set of tools to view and compare
results, export and print them.

Figure 1 shows also that while the early stages are mainly devoted to the
set-up of the project itself and to the preparation of the data, requiring limited
interaction between the different actors; as time passes and the project comes
into full swing, there is a progressive increase of interactions and supervising
actions made by the actors, represented by the presence of more than one cube
representing a type of user.

5.1 Data

At present time, the linguistic corpus set that has been represented and which
is managed by the digital library syustemreached the following figures:

— 462 questionnaires;



524 tags (sentence level and POS level);

47,973 sentences;

784 tagged sentence;

10,364 tags for an average of 13 tags per sentence.

Questionnaires, sentences and tagged sentences can be accessed via a Web inter-
face from the ASIt Web site. A team of linguists is currently tagging sentences
with a thorough POS tagset by means of a specific interface designed in the
context of a joint project to study the Cimbrian dialect'. When the tagging
will be completed, the estimate of the data produced is hundreds of thousands
of tags which will be one of the biggest multilingual POS corpus which could be
used not only by linguists for linguistic analyses but also by machine learning
algorithms for training automatic POS taggers.

Beside the different data management services and search options, the digi-
tal library system also allows the visualization of the geographical distribution
of grammatical phenomena. This can be done by exploiting the geographical
coordinates of each location, which are kept in the data resource. Given these
coordinates, the system automatically creates one of the Geotagging formats
(GeoRSS', KML'®, etc.) and exploits GoogleMaps” APIs to visualize it. This
option is very important because a user can graphically view how the dialects
are distributed throughout the country, and perform further analyses rooted on
previously presented results [10].
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