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Introduction




In the autumn of 2015 we published a monograph titled Slovar sodobne slovenséine:
problemi in resitve (Znanstvena zalozba Filozofske fakultete UL, 660 pages), which
presents the results of studies focussed on some of the key questions in the con-
ceptualisation of a state-of-the-art dictionary of Slovene; a dictionary that would
address the challenges of modern lexicography, and would promote Slovenian
lexicographic theory and practice internationally. The monograph contained 32
chapters, co-authored by as many researchers.

Our point of departure were two main aims of the dictionary: to inform Slovene
native speakers and other users about lexical and grammatical characteristics of
the Slovene language using state-of-the-art lexicographic practices, and to provide
a lexical and grammatical resource for the development of language technologies.
In order for the dictionary to be useful for language technology applications, it
should be conceptualised as a machine-readable database, available under open
access. This will also enable the compilation of dictionaries for other target users,
as we are aware there is a need for language resources that meet the needs of dif-
ferent types of users, from pupils and students to language professionals such as
translators and editors, from native speakers to non-native speakers of Slovene.

Although the monograph focussed on the Slovene language, the presentations
of the results abroad have shown that the studies are also of great interest to col-
leagues in other countries. This led to the decision to make a selection of relevant
chapters, and translate them or adapt them for international audience. Several
contributions have been in the meantime published in international journals or
conference proceedings, so this monograph contains only those that have not yet

been published in English.

The monograph, containing 13 chapters, presents the compilation of a diction-
ary that utilizes different technologies available, and is conceptualised around
language technologies, i.e. it uses state-of-the-art methods of language analysis,
data extraction and data storage, and visualisation. The technical aspects of the
dictionary such as designing the dictionary database are presented and discussed
by Klemenc et al. Then, Dobrovoljc, and Dobrovoljc et al. discuss the role of
morphological information in dictionaries of Slovene, and the role of the Sloleks
morphological lexicon in future dictionary projects and planned developments
of the resource, respectively. A dictionary project needs to pay a great deal of at-
tention to its users, and Rozman et al. and Mikoli¢ provide some insights into
the needs of Slovene users, with particular focus on language learners (both
young native speakers and non-native speakers) and creative writers. Language
is constantly changing, and at the same time, language technologies are being
improved; consequently, corpora as a basis of modern language description need
to be updated regularly. Thus, chapters by Logar, Erjavec et al., and Erjavec et al.
address the role of the reference corpus for Slovene in dictionary compilation,




and discuss improvements needed. One of the most important aspects of the
proposed dictionary is a new approach to lexicographic analysis, which includes
automatic extraction of lexical data from the corpus, presented in detail by Gan-
tar et al. In the modern society, specialised lexis plays an increasingly important
role, and the chapter by Vintar discusses to what extent such a lexis should feature
in the dictionary, and the methods of its selection for inclusion. The monograph
is concluded by chapters by Fiser and Cibej on the potential of crowdsourcing
in lexicograpy, and a few suggestions on its implementation in different stages of
dictionary compilation.

This research undertaking, started at the Centre of Language Resources and Tech-
nologies, University of Ljubljana, has established a wide research network and
prompted collaborations between researchers from different disciplines, extend-
ing its influence and relevance far beyond lexicography. One of the aims of this
monograph is to extend our collaborations internationally, to start or strengthen
links with researchers and lexicographers working on similar research topics.

Editors

Ljubljana, March 2017







Technological Design
of a State-of-the-art
Digital Dictionary

Bojan Klemenc, Marko Robnik-Sikonja, Luka Fiirst,
Ciril Bohak and Simon Krek

Abstract

An important building block of a state-of-the-art digital Slovene language dic-
tionary is its technological framework, which is briefly presented in this paper.
We view the dictionary as a multi-tier architecture with a presentation tier, a
middle application tier (a back-end application system with a component for
semi-automatic data extraction), and a data tier. In their natural form, the
language data are multidimensional. In a printed dictionary, there is just the
presentation tier, and thus many relations contained in the underlying data
are difficult to access or are even lost. By contrast, in electronic dictionaries
there are no such restrictions. We can preserve the data in all its complexity
and present it in various ways, since there is a distinction between the data
and their presentation. This separation is the key factor in integrating various
data sources (different corpora and external databases) into a unified database.
Various users or programs can query different parts of the database based on
their interests, and the presentation tier displays or returns the data at different
levels of granularity. For each tier, we present the structure and review some
of the technological considerations, which guarantee good extensibility, reli-

ability, and adaptability of the final solution.

Keywords: digital dictionary, multi-tier software architecture, presentation
layer, relational database, data extraction



1 INTRODUCTION

To create a modern digital dictionary of Slovene, technological considerations
are no less important than lexicographical ones. This paper thus focuses on the
technological aspects of such a dictionary. In particular, we first describe the core
components of a modern digital dictionary, and then outline some ideas for its
implementation. When designing a digital dictionary it is now crucial to consider

the issues of sustainability, scalability, adaptability, and reliability.

Early implementations of digital (or rather digitized) dictionaries were, from a
data-modelling perspective, a more or less direct mapping of the existing paper-
based dictionaries to the digital form (cf. Urdang 1984; Boguraev and Briscoe
1989; Hajnsek-Holz 1993; Krek 2014b). Specifically, dictionary entries, together
with their hierarchical organization and tags, were stored in formats such as XML
(eXtensible Markup Language) files or, in case of web dictionaries, HTML (Hyper-
Text Markup Language) files. In the latter case, the logical structure of a dictionary
entry is intertwined with its presentation (appearance). By contrast, an XML dic-
tionary entry specifies only the structure of the entry, whereas its presentation is
generated using template-based transformations. Such templates may be defined
by, for example, the CSS (Cascading Style Sheets) markup language. In the case of
XML, we thus have a basic separation between the data and their presentation.
The text of a dictionary entry may also contain references to other dictionary
entries or their components.

The search queries supported by digitized versions of paper-based dictionaries are
typically limited to headwords, a restricted set of elements (usually those speci-
fied in XML), and general text search. Search results are always presented in the
same way: a dictionary entry (or perhaps several entries) that match(es) the query,
possibly with highlighted portions of the matching text. Unfortunately, it is im-
possible to obtain a query-specific presentation of search results, since the organi-
zation of the dictionary data supports only a fixed number of predefined search
result views. Such an organization of the dictionary data (and entries) is natural
when dealing with a medium such as paper, where the data have to be organized
and stored in their final, permanent form. However, dictionaries designed for
digital media do not suffer from this physical limitation. Therefore, in designing
a digital dictionary, we have to think beyond paper limitations and beyond static
data structures, as the data have to be stored in their natural multidimensional
form. Based on the desired queries, the data then have to be suitably filtered, rear-
ranged, and presented.

It is therefore crucial to separate the presentation of the data from the data them-
selves when producing a digital dictionary. In this manner, the data can be stored



in their entire complexity and presented from different viewpoints and at dif-
ferent levels of granularity. Technologically, it is thus important to separate the
implementation of a digital dictionary into the presentation tier (or front end) and
the data tier (or back end). The user does not have direct access to the data tier;
he or she interacts with the data only through the presentation tier. The presenta-
tion tier presents the dictionary data to the user, intercepts the user’s queries in
the broad sense of the word (mouse clicks, search queries, etc.), and visualizes
the results of the queries. The third component is the so-called application tier
(or intermediate tier), whose role is to connect the data and presentation tiers.
In particular, the application tier converts queries at the presentation tier into a
form that can be used to retrieve the corresponding data from the data tier. The

application tier then filters and reorganizes the retrieved data and forwards them
to the presentation tier.

users
other computer
advanced users |e)(|cographers B
systems

4 A
(digital dictionary) Qs

user type and use case dependent interfaces

web page: HTMLS, JavaScript; mobile applications; public API

Databases
Sloleks,
SloWNet etc. | ]
g 3
semi-automatic data query preparation
extraction and and processing of
data cleansing query results

Corpora
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Gos, IMP
etc. dictionary
database

Figure 1: Architecturally, a digital dictionary is divided into three tiers: the presen-
tation tier, the intermediate application tier, and the data tier. The user interacts
solely with the presentation tier (through the webpage or mobile applications),
which presents suitably selected and processed data from the data tier. The role of
the intermediate tier is to connect the presentation tier and the data tier and to
make it possible to fill the dictionary database from external sources.

We thus obtain a three-tier architecture (Figure 1), in which the user is only able to
interact with the upper (presentation) tier, whereas the intermediate (application)




tier and lower (data) tiers are invisible. Incidentally, the application and data tiers
may be collectively called the back end. The fact that the architecture of the system
is divided into multiple tiers makes it possible for individual parts to be relatively
independent of each other, and higher tiers interact with lower ones through pre-
defined programming interfaces. Consequently, a given tier can be replaced with
another without having any negative effect on the other tiers. In addition, the
separation of the presentation tier from the database makes it possible to integrate
various dictionaries and sources. The idea is to have a single unified database and
multiple “views” at the presentation tier, which can visualize different subsets of
the database, e.g., written language, spoken language, modern language, archaic
language, regional varieties, different combinations of criteria, and so on. At the
presentation tier, we might also present different user interfaces to different types
of users. For example, a high school student who uses the dictionary to write an
essay might want to interact with a completely different interface (with different
data and a different hierarchical structure of the data) than a linguist or a lexicog-
rapher. Although all users access the same database, there may thus be substantial
differences in the level of granularity of the presented data and in the possibility
of reading, writing, or modifying them. For instance, a lexicographer is allowed
to modify the dictionary data, while other users are not.

The dictionary database may be updated both by the manual work of a lexicog-
rapher or by crowdsourcing (cf. Kosem et al. 2013a; 2013b). In addition, the
system enables automatic extraction of the dictionary data from external sources,
such as corpora. Data extraction is a repetitive rather than one-time process, since
the language and hence the corpora constantly change. Therefore, in addition to
serving as a connection between the presentation tier and data tier, the interme-
diate application tier also has to connect to external sources and make the initial
data extraction process possible.

Technologically, the dictionary can be divided into four main components, which
we briefly describe below:

1. The database, being the most important component of the data tier,
is implemented as a unified relational database. Its role is to store the
language data and the information extracted from the corpora.

2. The back-end application system (the intermediate application tier) in-
tegrates the entire solution and contains programming interfaces for in-
teracting with the presentation modules (the web application and mobile
applications) and programming code for interacting with the database.

3. The automatic data extraction component is, in fact, part of the in-
termediate application tier. However, because of its complexity, we will
deal with it separately. Its role is to fill and update the database with




the data extracted from external corpora and databases. As part of the
lexicographical process, the automatic extraction of data is presented in
Gantar et al. (2015a).

4.  The presentation tier, both in the form of a web portal and in that of ap-
plications for different mobile platforms (e.g., Android, Apple iOS, and
Windows Phone), presents the lexicographical data to different types of
users, makes it possible to search and browse the data, and facilitates data
corrections and updates as part of the lexicographical process (ibid.). The
presentation tier is not used only by people, and thus it also includes a
programming interface through which other computer systems can in-
teract with the dictionary.

It makes sense for the implementation of the dictionary to be based on open-
source solutions to the greatest extent possible. This is because such solutions are
now sufficiently powerful to support advanced operations and a high number of
users. The division of the system into tiers enables us to select the most appropri-
ate technology for each and then replace individual tiers if the need arises. The
same principle holds for individual components. For example, the component for
the automatic extraction of data is separated from other components at the appli-
cation tier; if necessary, it communicates with them via programming interfaces.

The communication between individual tiers is based on the client-server para-
digm. The client sends a request to the server, and the server replies with the
appropriate response. This approach makes it possible for clients within the dic-
tionary system to have comparatively modest demands for memory and process-
ing power, since the data are mostly stored and processed on the server, whereas
the client (at the presentation tier) merely displays the results of the user’s query.
Lower computational demands imply a lower energy consumption, which in
turn enables the use of the dictionary on less powerful mobile devices, provided
that they have a data connection to the server. Since the data in the database
are regularly updated, the users always have access to the most up-to-date ver-
sion. Such an architectural solution does not imply that the clients and servers
have to be strictly separated; however, if they are installed on the same physical
device, the database or a part thereof is replicated, and so we have to ensure that
the individual copies of the database are synchronized (typically with one of the
canonical copies of the database). To illustrate the usefulness of such a solution,
let us note that (even on mobile devices) the dictionary can be used without an
Internet connection.

The multi-tier and modular structure enables us to build, evaluate, and test indi-
vidual components of the dictionary in parallel. However, the necessary prereq-
uisite for such an approach is that the connections between the individual tiers,
such as programming interfaces, are well defined in advance.




2 THE DATA MODEL AND THE DATABASE

A unified database and a separate presentation tier make it possible to integrate
dictionaries and sources that were previously isolated. To build a suitable unified
database, we first have to define an appropriate data model that will be able to store
integrated data from various existing and newly-formed databases. Besides this, the
data model has to support a broader set of queries, and has to cover those that were
being executed on the existing databases, and enable additional queries on the inte-
grated data. We also have to pay attention to the fact that the integration increases
the quantity of the stored data that (still) has to be quickly accessible.

Table 1 shows the data sources, their inclusion into the unified database, and the
existing format of individual lexicographical data that will be displayed in the
user interface. The data can either be included directly in the database (YES in
Table 1) or be accessible via a link to some external source, such as corpora (NO

in Table 1). For a more detailed discussion on integrated dictionary sources and
corpora, see Krek et al. (2013).

Table 1: Types of displayed data, their sources, their inclusion into the data-
base, and their current format. The labels of formats are as follows: TEI (Text
Encoding Initiative), LMF (Lexical Markup Framework), and LBS (Leksikalna
baza za slovens¢ino — Slovene Lexical Database).

phrases extracted data YES, as the XML LBS
lexicon
collocations - Gigafida (Slovene NO, a -
concordances language corpus) reference to the
concordancer
parts of speech Sloleks (Slovene YES, as the XML LMF
morphological lexicon) lexicon
synonyms and SloWNet (Slovene YES, as the XML DEBDIC
translations into semantic lexicon) lexicon
selected foreign
languages
history, words IMP (Corpus of the older YES, as the XML TEI
Slovene language) lexicon
history - IMP (Corpus of the older NO, a =
concordances Slovene language) reference to the
concordancer



speech, words Gos (Corpus of the YES, as the (XML TEI -
spoken Slovene language) lexicon implementation
in the project)
speech - Gos (Corpus of the NO, a -
concordances spoken Slovene language) reference to the
concordancer
visualization of extracted data YES XML LBS
relationships
multimedia WikiMedia, ... YES, also as different
external sources  multimedia
formats
lexicographical Gigafida (Slovene YES -
statistics language corpus)

Sources in the textual form are usually stored in XML or plain text files. In addi-
tion to the contents, the XML files also store the structural data. Since different
types of data have different structures (this is in part due to the type of contents
they represent), it does not make sense to keep the XML structure in the data-
base. (However, there are some exceptions where it is reasonable to keep smaller
XML parts, such as emphases in descriptions.) Being a hierarchical form of data
storage by its nature, XML is not very suitable for storing non-hierarchical data,
such as dictionary data. However, owing to its hierarchical layout, XML is ap-
propriate for serialization, and an XML file itself contains the data about the
structure of the underlying data. For these two reasons, XML can be used for data
interchange. (In the case of the dictionary, the data is interchanged with external
sources and with external applications that interact with the dictionary through
programming interfaces.)

It is important to consider relationships between individual records when organ-
izing the data in the dictionary database. These relationships can be modelled
by graph or relational databases. In terms of performance (Vicknair et al. 2010),
both types of databases are able to handle large quantities of data that are typically
associated with a dictionary. Several query languages have been defined for both
graph and relational databases. For example, there are SPARQL (SPARQL Query
Language for RDF) and several non-standard solutions (Wood 2012; Haase et al.
2004) for graph databases, and SQL and SQL/PSM for relational ones. Graph
databases are highly flexible, since they do not have an explicitly defined struc-
ture, and are thus suitable for data with a variable structure. On the other hand,
relational databases have an explicitly defined structure, which compels us to
define the data model in advance. Besides that, we also have to consider which



database queries are possible and which are not. Nevertheless, even the relational
data model can be adapted in such a way that part of the structure is stored as
data (Newman 2007).

Multimedia sources are stored as references in the database. To facilitate search
queries, they are appropriately tagged.

Owing to the maturity of the corresponding technological solutions, the diction-
ary database is designed as a relational database. A simplified conceptual model
of the database core is shown in Figure 2.

is in relationship

meaning
B>O0—
A
meaning of lexical unit L corpus
is in
S>SO————— O<
A
lexical unit

i

is in relationship

Figure 2: A simplified conceptual model of the database core, displayed in
Martin’s notation. This model serves as the starting point for the design of the
entire database.

A lexical unit conveys a single meaning or several meanings, which can be in dif-
ferent relationships with one another. Lexical units can take the form of lexemes,
phrases, phrasemes, or even parts of words, and can also be in different relation-
ships with each other. For lexical units with a certain meaning, we store (aggre-
gated) data about the sources in which they have been found.




The data model is designed in a sufficiently general way to enable the set of
stored data to be extended to multiple language varieties and to treat these
varieties equally. Moreover, when designing the data model we have to pay
attention to the level of granularity of the data (a lower level of granularity
means that we store a greater amount of aggregated data or lower-precision
data, which in turn implies that it will not be possible to answer certain que-
ries). Granularity is important both for data extraction and filling the database,
since it determines what data have to be extracted and what extra amount of
work will have to be carried out, e.g., in crowdsourcing or in the final process-
ing performed by a lexicographer. For example, if, in the process of extracting
data for lexical units, we do not record the time span during which individual
lexical units occur, it will not be possible to restrict search queries to the lexicon
from a given time span.

Several database management systems are available, and since relational databases
are now well-established, there are a number of open-source solutions, although
not all of these have the necessary functionalities. For our purposes, the database
management system also has to support so-called recursive queries and SQL/PSM
(procedures stored in the database). An example of such a system is PostgreSQL.!

3 THE BACK-END APPLICATION SYSTEM

The back-end application system serves as a link between the data and presenta-
tion tiers. Automatic data extraction is also part of the application system; how-
ever, owing to its complexity, we deal with it in a separate section. The role of
the application system is to (re)format data requests received from the presenta-
tion level and to forward the requests to the database or external sources, such
as corpora or external databases. Subsequently, the application system processes
and filters the responses from the database or external sources and sends them
back to the presentation level.

It is important to distinguish between the data themselves and additional re-
strictions and rules defined over the data, as these restrictions and rules can also
change over time. For instance, collocations associated with individual lexical
units can be recorded for a long time span (e.g., several centuries), but we might
want to impose a rule to display only collocations occurring within, say, the last
ten years. In this case, not only the data that match the rule but also the rule itself
changes over time. The application tier has to make it possible to define such
rules, and it has to formulate database queries based on the imposed rules and
restrictions. This implies that we have to be restricted to time spans defined by

1 www.postgresql.org




the imposed rules and through the user interface, and we should be able to define
the desired time span explicitly.

The application system provides its services in the form of a programming inter-
face. An advantage of having separated tiers is that the source code of the applica-
tion tier may be changed (completed, corrected, or improved) without affecting
the programming interface, which means that the clients at the presentation level
(the web and mobile applications) can still make use of the services without any
modifications being needed. In addition to the clients at the presentation tier,
the access to the programming interface has to be provided to other computer
systems that would like to retrieve the data. We also have to enable connectivity
in the sense of a semantic web (i.e., linked data).

Since the presentation and application tiers communicate according to the client-
server paradigm, another important task of the application tier is to prepare the
data in such a way that the clients receive only those data that they truly need,
without any unnecessary data transfers.

4 AUTOMATIC DATA EXTRACTION

As shown in Table 1, the data in the dictionary database are extracted from dif-
ferent external sources. There are two main problems associated with data extrac-
tion: first, how to cope with the sheer quantity of the data in the external sources
(for instance, the Gigafida corpus currently contains approximately 1.2 billion
words), and second, how to ensure the quality of the extracted data. In addition,
data extraction is not completed when the dictionary is published; rather, it is an
ongoing process, since the language changes over time.

In the first stage, data are extracted automatically, and the results are then validat-
ed. Reliable data are written directly into the database, while those with a lower
degree of reliability undergo a further filtering and manual processing stage.

To implement the automatic data extraction stage, we build upon the data
extraction approaches developed for the purpose of creating the Slovene Lexical
Database (Leksikalna baza za slovenstino in Slovene) within the project Com-
munication in Slovene (Sporazumevanje v slovenskem jeziku in Slovene) (Gantar
2009; Gantar and Krek 2011), augmenting these approaches with more recent
findings and technologically improved tools. For the entire lexicon that will be
visualized, the following data can be automatically extracted: the headword in
the base form (lemma), its part of speech, its frequency in the corpus, its gram-
matical relationships (which, in the database, are transformed into patterns),




and the corresponding collocations together with their examples. As an im-
portant step in the process of automation, the so-called word sketch grammar
within the Sketch Engine® tool has already been created. With the help of a
designated software script that contains the descriptions of all relevant gram-
matical relationships for extracting collocations, we can retrieve a set of good
candidates for usage examples of individual headwords within a realistic textual
environment (Kosem et al. 2011). The software script makes use of the so-
called GDEX (abbreviation for good dictionary examples) configuration, which
defines the properties of such examples.

In the second stage of the data extraction process, the data are manually inspected
before being included in the dictionary database. This work is carried out with the
help of crowdsourcing, in the context of which the users label possible anomalies
or errors in the data. Eventually, the data are formatted and confirmed by a lexi-
cographer. The errors that have been confirmed to originate from the automatic
extraction process are labelled and fed back to the data extraction system, which
in turn learns from the errors using machine learning techniques, and thereby
improves its performance.

Automatic data extraction belongs to the back-end system. Both the partially
and completely processed data are written into the dictionary database. In the
database, the data that have not yet been completely processed are appropriately
tagged, which means that they may be either displayed or not displayed at the
presentation tier. For example, both a lexicographer and general user access the
same database, but the lexicographer will, besides interacting with a different user
interface, also see the data that have not yet been completely processed and will
be able to process them. The users participating in crowdsourcing have their own
view of the data too. For the purpose of crowdsourcing, we can use existing plat-
forms such as PyBossa,® which simplify creation of crowdsourcing applications
(cf. Fiser et al. 2015).

5 THE PRESENTATION TIER: THE WEB PORTAL
AND MOBILE APPLICATIONS

When designing the presentation tier, and consequently also the user interfaces
for different applications, we have to focus primarily on user experience. The
unified visual design of the applications is no less important. One of the goals of
the presentation tier is to display the data on the web pages and popular mobile
platforms in a consistent way.

2 heep:/[www.sketchengine.co.uk/
3 hutp://pybossa.com/



When developing mobile applications it is advisable to take the so-called hybrid
approach, which is the best way to port applications between different mobile
platforms while ensuring the maximum reusability of individual components. A
reasonable option to develop the basic functionality is to use the HTML5 and
JavaScript technologies. The application core developed in this way can then be
embedded into the application frameworks of the individual mobile platforms
that have to be supported. Such a development is supported by numerous open-
source tools, e.g., PhoneGap?, which is based on the Apache Cordova’ platform.
The hybrid approach facilitates and accelerates the development of applications
for all supported platforms. In addition, it ensures a unified presentation tier on
all platforms and facilitates the upgrading of the applications. The core of a mobile
application created in such a way may serve as a basis for developing a web portal.

For the purposes of achieving recognisability and a consistent user experience, it
is advisable to design a unified visual identity for the entire user interface. It is
important to follow the WCAG 2.0 (Web Content Accessibility Guidelines 2.0)
standard and thereby ensure that the applications are also suitable for users with
special needs.

6 CONCLUSION

In the technological design of a modern digital dictionary Slovene, a key concept
is the separation of the presentation of the data from the data themselves. By fol-
lowing this route, the data can be stored in their entire complexity and presented
from different viewpoints and at different levels of granularity. The dictionary is
designed as a three-tier architecture, consisting of a presentation tier, intermedi-
ate application tier, and data tier. The task of the presentation tier is to retrieve
the requested data from the data tier and display them to the user. Between the
presentation and data tiers there is the intermediate application tier, which con-
verts the user queries from the presentation tier into a form suitable for a direct
execution in the data tier (on the database), and transforms the data retrieved
from the data tier into the form required by the presentation tier. Another role of
the intermediate application tier is the automated extraction of data from vari-
ous corpora and external data sources. Since the language is constantly evolving,
automated data extraction is an ongoing process that also involves lexicographers,
who access the data through the suitable views at the presentation tier.

The separation between the data and their representation plays a key role in the
integration of different sources (corpora and external data sources) into a unified

4 hetp://phonegap.com/
5 https://cordova.apache.org/




database. Different users, as well as external computer systems, may retrieve the
desired data from the database using queries forwarded from the presentation
tier. The presentation tier then also displays the retrieved data.

The main advantage of the multi-tier architecture is the independence of indi-
vidual tiers, as long as the programming interfaces through which higher tiers
interact with lower ones are appropriately defined. At each tier, we can therefore
choose the most suitable implementation technologies, and a change at one tier
does not affect others, as long as the programming interface remains intact.

We have followed the above-mentioned principles in our proposed implementa-
tion of a modern dictionary Slovene. In particular, we have divided its techno-
logical design into four components: a database (the data tier), a back-end ap-
plication system with a component for partially automated data extraction (both
belong to the intermediate application tier, but the data extraction component
is treated separately because of its complexity and importance for the entire sys-
tem), and a presentation component with the web portal and mobile applications
(the presentation tier).

The technological design of the dictionary that we have described in this pa-
per ensures that the solution to be built upon will serve as a central web-based
language portal involving all levels of the Slovene language vocabulary. The key
components, which enable the sustainable development of both the web portal
and mobile applications, will be made available for further improvement under
a free software license.
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Abstract

Although morphology in lexicography is generally considered to be a solved
problem which mostly deals with user-oriented evaluations of its comprehen-
sibility, online dictionaries bring new possibilities for both dictionary users
and makers alike. In the context of planning a future dictionary of modern
Slovene, this paper explores the language users’ need for morphological in-
formation, and the different aspects of its inclusion in a born-digital online
dictionary. Preliminary analysis of inflection dictionary log files confirms that
there is a great need for the inclusion of inflectional information, and that
users tend to search for both regular and irregular inflectional paradigms.
However, this need is not sufficiently met within the recently issued edition
of the reference The Dictionary of Slovene Literary Language, as decoding
inflectional and other morphological information requires substantial cogni-
tive effort and metalinguistic knowledge that cannot be expected from most
users. Given that Slovenian is a morphologically rich language with extensive
inflectional information, we take into account the idea of a separate machine-
readable morphological database intended for use in language guides and vari-
ous NLP applications. This database brings many advantages for dictionary
users, such as the display of full inflectional, pronunciation and derivational
paradigms, normative information, hyperlinking, improved searching, corpus
linking, speech synthesis and voice search recognition. At the same time, it de-
mands careful consideration of the content-related, visual and technical issues
that arise when interlinking two distinct databases, in particular morphology-
dependent polysemy and variant spelling synonymy.

Keywords: morphology, inflection, morphological lexicon, dictionary database



1 INTRODUCTION

In addition to information on the semantic properties of lexical items, dictionaries
usually also include information on their formal properties, such as pronunciation,
inflection, orthography and so on. Contrary to the reception-based semantic de-
scription, such information advises users on how to use lexical items in the process
of actual production. This has also been standard practice in Slovenian lexicography,
as ever since the first edition of 7he Dictionary of Slovene Literary Language (DSLL)
most subsequent dictionaries have considered information on pronunciation, in-
flection and other morphological features as an indispensable part of a dictionary
description, regardless of the dictionary type, i.e. general, specialised, terminologi-
cal, historical, dialectical or any other type of monolingual dictionary.

Despite the fundamental role of morphological information in lexical descriptions
of a language, however, there has been relatively little research on questions related
to this particular aspect of lexicographic work, in Slovenian and general lexicog-
raphy alike. While research related to (paper-based) dictionaries for morphologi-
cally less complex languages mostly discusses how much morphological informa-
tion should even be included in dictionaries, in addition to irregular morphological
phenomena, and to what extent can regular morphological patterns be predicted by
non-native dictionary users (Jackson 2002: 105-107; Honselaar 2003: 355-356;
Caluwe and Taeldeman 2003: 73-77), research related to morphologically rich
languages mainly focuses on the micro-structural issues of the optimal presenta-
tion of inflectional information, such as ways of abbreviating inflected forms or
cross-referencing paradigmatic patterns, and the level of comprehensibility with
regard to dictionary users (Viker 2009: 140; Kola 2012). On the other hand, rather
than ways of encoding morphological information, Slovenian linguistics has mainly
been concerned with the question of its suitability from the viewpoint of (literary)
language standardisation (see Toporisi¢ 1971a and 1971b; Rigler 1971 and 1972).

Given the many possibilities that the online dictionaries bring to dictionary us-
ers and makers alike, the present paper aims to explore the prospects of describ-
ing and presenting morphological information in a born-digital dictionary of
modern Slovene. We first perform an empirical analysis of the user needs for
morphological information in Slovenian dictionaries (section 2), and investigate
how these are met within the recently issued reference 7he Dictionary of Slovene
Literary Language, second edition (section 3)." Given the general consensus of stor-
ing morphological information in the form of a separate machine-readable mor-
phological database (morphological lexicon), we discuss the possible advantages
of this approach for dictionary users (section 4.1), and also emphasize the need

1 Although this method is applicable to morphology in general, the remainder of this paper mostly focuses on inflectional

information.




for a clear distinction between information in a morphological database and its
presentation in a dictionary (section 4.2), as well as the distinction between a
lexicon entry and a dictionary entry (section 4.3).

2 USER NEEDS

As a starting point for evaluation of user needs with regard to including morpho-
logical information in online language resources, this section presents an initial
analysis of query log files of the Amebis inflection dictionary,” developed as one of
the modules of the Besana grammar checking application (Holozan 2012). The
demo version of this module is designed as an online dictionary portal that pro-
vides information on inflected forms (both standard and non-standard), derived
forms and grammatical features of words or multi-word expressions entered by
the user (Figure 1). The inflection dictionary is based on the ASES lexical data-
base (Arhar and Holozan 2009), which is continuously developed and currently
contains approximately 244,000 lexical entries.

Predstavitvena verzija pregibnika Amebis Besana 4.10.2

Za preizkus kakovosti pregibanja v polje spodaj vpisite besedo ali besedno zvezo. Ce nimate nameécene
slovenske tipkovnice, pisite ka3a ali ka”sa in ne kasa, kasha ali kas"a.

gospal | [=  Pregibaj

Oblika za pregibanje

gospa il

samostalnik
obéno ime

¥ Zenski spol

“ ednina % dvojina & mnozina
imenovalnik gospa gospe gospe
rodilnik gospe gospa gospa

I gospe
dajalnik s gospema gospem
gospe
tozilnik gospo gospe gospe
5 gospe
mestnik d gospeh gospeh
gospe)
’ gospemi
orodnik gospo gospema i
gospami

svojilni pridevnik

gospejin

Figure 1: An example of the Amebis Besana dictionary entry for the noun gospa
‘lady/Mrs’ (Slovenian interface only).

2 http://besana.amebis.si/pregibanje/
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Our analysis is based on an extensive log file for a six-year period from Janu-
ary 2009 to January 2015, which has been compiled as a two-column list of
distinct query strings (words or multi-word expressions entered by the user)
and the number of such queries. As can be seen in Table 1, 2,350,778 queries
of 787,751 distinct query strings were recorded in this period. Thus, on aver-
age, more than 1,000 queries were recorded daily,” which confirms the sig-
nificant need for this type of linguistic information by users, especially given
that Besana is only one of several freely available online inflection dictionaries
for Slovenian.*

Table 1: Number of queries within the Amebis Besana dictionary in the period

2009-2015.
Word 2,250,705 723,608
Multi-word expression 100,073 64,143

To gain a better understanding of which lexical items users investigate most fre-
quently and in what way, we limited the subsequent qualitative analysis to query
strings occurring in 300 or more queries. Even though these include only 571
distinct strings, they represent more than 25% of all queries (619,117 queries in
total), which signals that speakers of Slovenian find the inflection of some lexical
units significantly more problematic than others.

The results given in Table 2 show that these mostly include common nouns,
such as hise® (English ‘houses’; 26,115 queries), otrok (‘child’; 22,164), dan
(‘day’; 15,488), hci (‘daughter’; 14,046), mati (‘mother’; 10,824), gospa (‘lady’s;
10,756), ¢lovek (‘man’; 6,941), tla (‘loor’; 6,0006), otroci (‘children’; 4,838), vod-
ja (‘leader’; 4,782), pljuca (‘lungs’; 4,501), vrata (‘door’; 4,408), drva (‘wood’;
4,199), oko (‘eye’; 4,034), hisa (‘house’; 3,957), dno (‘bottom’; 3,333), pes (‘dog’s
3,290), breskev (‘peach’; 3,032), okno (‘window’; 2,991), and leto (‘year’; 2,967).
These are followed by verbs, such as zvedeti (‘to find out’; 4,426), dati (‘to give’s
3,401), biti (‘to be’s 3,394), iti (‘to go’s 3,201), jesti (‘to eat’; 2,259), imeti (‘to

3 Asa point of comparison, the online portal for the reference Slovenian orthography guide (http://bos.zrc-sazu.si/sp2001.
html) recorded an average of 400 queries daily in the period from March 2010 to June 2015. In their overview of the
frequency of usage for different online dictionaries, Bergenholtz and Johnsen (2005: 122-126) report on a range from a
few hundred to a few thousand queries per day, for languages or language combinations with a considerably higher number
of speakers than the two million seen for Slovenian.

4 Asimilar type of full paradigm querying is offered by the Sloleks morphological lexicon interface (available as part of the
http://eng.slovenscina.eu/sloleks and http://www.termania.net portals), while abbreviated inflectional information is also
included in most of the dictionaries produced by the Fran Ramov§ Institute of the Slovenian Language (available as part of
the www.fran.si, http://bos.zrc-sazu.si/ and http://www.termania.net portals).

5 'The list of most frequent queries presented in this paper does not exclude queries suggested as demo queries or those used
in system testing, such as /ise ‘houses’, hisa ‘a house’, or Oselica (name of a village).
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have’; 1,736), vedeti (‘to know’; 1,474), moci (‘to be able’; 1,100), delati (‘to
work’; 1,090), poslati (‘to send’; 1,076); pronouns, such as on (‘he’; 4,325),
ni¢ (‘nothing’; 3,518), jaz (‘T’; 3,334), ta (‘this’; 3,292), ona (‘she’; 3,059), kaj
(‘What’; 2,473), kar (‘which’; 2,205), kateri (‘which’; 2,079), # (‘you’; 1,901),
moj (‘my’; 1,892); and proper nouns, such as Oselica (20,731), Miha (5,271),
Luka (5,120), Marko (3,115), Jaka (2,310), Ziga (2,144), Mitja (2,046), Gro-
suplje (1,985), Saso (1,722), Klemen (1,598). There is significantly less record-
ed queries for adjectives, e.g. lep (‘beautiful’; 1,183), nov (‘new’s 690), dober
(‘good’; 686), numerals, e.g. dva (‘two-masculine’; 2,530), #7i (‘three’; 1,500),
dve (‘two-feminine’; 921), and adverbs, e.g. lahko (‘easy’; 685), dobro (‘well’;
593), rad (‘gladly’; 562), which suggests users find these less problematic due to
their regular inflectional patterns. The analysed list does not include any multi-
word expressions, as even the most frequently queried multi-word unit (dve leti
‘two years’) does not reach the threshold, with only 241 queries in total.

Table 2: The list of most frequent queries per part-of-speech category in the
Amebis Besana inflection dictionary.

common nouns 336 398,658
verbs 71 53,633
pronouns 64 72,247
proper nouns 63 66,681
adjectives 14 6,878
numerals 10 9,003
adverbs 7 3,344
other 6 8,673

As expected, the most frequently queried strings include well-known words
with irregular conjugation or declension patterns, which are also frequently
discussed in language-related online forums (Dobrovoljc and Krek 2011; Bi-
zjak Koncar et al. 2011) and amongst the most common mistakes in student
essays (Kosem et al. 2012a). On the other hand, our query log analysis reveals a
surprisingly high number of queries related to seemingly unambiguous words,
which inflect by regular patterns and have thus not been given any special con-
sideration in existing language manuals so far, such as avro (‘car’; 2,034), mama
(‘mother’; 1,578), miza (‘table’; 1,565), stol (‘chair’; 1,319), fant (‘boy’; 1,070),
ura (‘clock’; 922), knjiga (‘book’; 918); delati (‘to work; 1,090), videti (‘to see’s
776), hoditi (‘to walk’; 744), govoriti (‘to talk’; 612), dobiti (‘to get’; 494); lep
(‘beautiful’; 1,183), nov (‘new’; 690), prvi (‘the first’; 447), star (‘old’; 368), and

zanimiv (‘interesting’; 309).



Even though the original log files lack other potentially relevant metadata on
individual search queries, such as user ID, user demographics or look-up dura-
tion, which could give better insights into the user profile and the relevance of the
obtained results (see for example the Wiktionary log files used in Miiller-Spitzer
etal. 2015), the results of this elementary query log analysis nevertheless illustrate
there is a significant need to include inflectional and other morphological infor-
mation in future lexical descriptions of Slovenian, and at the same time indicate
this need is not limited to a closed set of well-known exceptions, but also includes
lexical items with regular inflection.

3 MORPHOLOGICAL INFORMATION IN DSLL2

In the introduction section, the authors of the second, revised and partially up-
dated edition of the Dictionary of Slovene Literary Language (DSLL2), the ref-
erence dictionary of standard Slovenian, describe the dictionary as a source of
information on both semantic and formal properties of Slovenian lexica, since
“for each word, the dictionary explains how it is written and pronounced, what are its
dynamic and pitch accents, how it inflects, what it means and what are the relations
between individual meanings” (Gliha Komac et al. 2014: 25, translated by K. D.).
In both printed and online versions, DSLL2 continues the tradition of the first
edition (DSLL, issued in 1970-1991), in which the information on inflection is
presented as a combination of abbreviations in the dictionary entry, with instruc-
tions on how to interpret these in the dictionary’s introduction. In order to access
information on inflection of a lexeme, the dictionary users therefore first need
to know how this information is encoded and then familiarize themselves with
specific decoding instructions in the introduction section for their appropriate
interpretation. In general, this can be described as a four-stage process consisting
of (i) identification of the headword (DSLL2 Introduction: §27-§29), (ii) iden-
tification of the headword part-of-speech category (§30), (iii) decoding of the
second/third basic form (§160-§165), and (iv) classification into the appropriate
pattern for inflection and stress (§180-§196).

Although the initial phase of identifying the relevant headword seems relatively
trivial, the results of the log file analysis presented in Section 2 show that users
often query non-canonical word forms, which is why retrieving inflectional in-
formation from a dictionary should not be conditioned on comprehending the
lemmatization principles used for headword selection. In addition to querying
ambiguous inflected forms, such as gospe (inflected form of ‘lady’), hcer (in-
flected form of ‘daughter’), dni/dnevi (inflected forms of ‘days’), njih (‘them),
matere (inflected form of ‘mother’), brki (plural form of ‘moustache’), szars



(singular form of collective noun ‘parents’), or sabo/seboj (instrumental form
of ‘oneself’), the list of most frequent queries in the Amebis Besana dictionary
also includes words for which we can assume the users intended to enter an ab-
stract canonical form, but chose the ‘wrong’ (non-standard) spelling, e.g. imati
(instead of imeti, ‘to have’) or pluca (instead of pljuca, ‘lungs’), or the ‘wrong’
(non-prototypical) grammatical features, such as number or gender, e.g. psi
(‘dogs’ in plural), smuci (‘skis’ in plural), dve (‘two’ in feminine), ona (‘she’),
vsi (‘everybody' in plural), midve (‘us’ in feminine dual), or onidve (‘they’ in
feminine dual). With regard to DSLL2, these findings raise a particular concern
with respect to its online version,’ as looking up lexemes in a form different
than the headword, such as an inflected form or a variant spelling, only gives
results if the queried string appears as part of the grammatical information slot
following the headword (e.g. there are no hits for querying pluca, the frequent
non-standard spelling of the noun ‘lungs’). On the other hand, adjusting the
default settings to search through full dictionary entries, and not just the head-
word and its grammatical information, returns all dictionary entries containing
the queried string, regardless of their relevance to the user (e.g. 78 dictionary
entries for querying psi, the plural form of the noun ‘dog)).

Similarly, the second stage of identifying the part-of-speech category and other
grammatical features of the headword needed for subsequent identification of the
corresponding morphological pattern can also pose a challenge to non-profession-
al users, as these can be given in different sections of the dictionary entry: either
immediately after the headword, in the form of a qualifier with an abbreviation of
the part-of-speech category or one of its features (e g. findle -a m (i) or zanimiv
-a -0 prid., where m denotes masculine noun and prid. denotes adjective), as part
of the definition (séstrin -a -o (é) svojilni pridevnik od sestra ‘possessive adjective
of sestra’ or bilP -i -6 in -0 opisni deleznik od biti sem (7 d g) ‘descriptive participle
of biti), in the so-called qualifying explanation (dnglo- prvi del zvez (4) first
part of phrases’ or s# ¢lenica ‘~particle’), in a separate entry (aloa gl. aloja ‘aloa
see aloja’), or this information is simply missing from the dictionary (kamen...
prim. kamn... ‘kamen... see kamn...’ and kamn... prim. kamen... ‘kamn... see
kamen...’). After having identified the headword and the part-of-speech category
of the lexeme of interest, the user should then consult the introduction section to
find appropriate instructions on how to decode the abbreviated second or third
(adjectives only) form listed next to the headword, e.g. - in the finale example
above. These instructions, however, demand a relatively high level of linguistic
knowledge, which cannot necessarily be expected from non-professional users or
non-native speakers, for example:

Nouns and adjectival words are abbreviated in the following way: a) When

the first word form ends in a consonant, the second word form is formed

6 heep:/Iwww.sskj2.si
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by adding the given part of the second word form, consisting of a vowel or
J» n + vowel, to the first word form /.../. The second word form is formed
in the same way, when the given part of the second word form is -4 /.../.
If a longer part of the second word form is given or the ending is preceded
by a consonant (other than j, 7) due to changes in endings, the given form
indicates which part of the headword it applies to /.../. b) When the first
word form ends in a vowel, the second word form is formed by adding the
given part of the second word form, consisting of j, % 7 + vowel, to the first
word form /.../, or the last vowel of the first word form is omitted, if the
given part of the second word form begins with a vowel /.../. In the same
way, the second word form of a noun ending in -¢ga, which is otherwise
inflected by adjectival declension /.../. If the given part of the second word
form begins in a consonant (other than j, # 7), the given form indicates
which part of the headword it applies to /.../. (DSLL2 Introduction: §
161, translation by K. D.)

Another potential issue in the comprehensibility of morphological information
in DSLL2 is information on inflection of the so-called cross-referencing head-
words, pointing to an entry with a more standard-like spelling of the headword,
when the two headwords do not inflect in the same way. For example, the entry
for the word croquis (croquis gl. kroki ‘croquis see croquis’ points to the diction-
ary entry of it spelling variant krokf -ja m (i), but the two headwords have dif-
ferent inflectional paradigms (e.g. kroki+ja vs. croquis+a in genitive singular).
What is more, some dictionary entries also lack the abbreviated second word
form needed for subsequent inflection pattern deduction, such as miilda z (7))
jarek za odtok tekoline s ceste, tlakovanih povriin or rimokatoliédnka 2 (i-d) pri-
padnica rimskokatoliske vere.

In the last stage of the inflection deduction process, users then use the combi-
nation of the headword and its un-abbreviated second or third form(s) to select
the appropriate governing scheme for inflection and stress (Figure 2) and its
specific subtype, which also requires some knowledge of linguistic terminol-
ogy (e.g. baselending stress, stress on different base syllables, short/long stress and so
on), consideration of exceptions and modifications signalled in footnotes, and
understanding the meaning of special symbols, such as the symbol ~ (denoting
the formation of the inflected form based on the nominative or infinitival base
form or part of the base form), the symbol — (denoting either formation based
on genitive or present base form or part of the base form, or the nominative
masculine or feminine form for adjectives), and the symbol “ (denoting the
place of stress).



§188 SAMOSTALNIK
L NAGLAS NA ISTEM ZLOGU IMENOVALNIKA IN RODILNIKA
A.NAGLAS NA OSNOVI
a) Moski spol®
1. Samostalniki s konénico -a v rodilniku
ed.im. rod. daj-mest.  or., mn. im. rod. daj. t0Z. mest. or,, dv.im-toz.  daj-or.
~0 —a - —om’ i —ov’ —om’ — —ih i —a —oma’
(-a)
(~e)
(~0)
(~um)
(~us)
—ovi —ov —ovom —ove —ovih —ovi —ova —o6voma
—a(s) -0 —om —a —ih -
rak raka rdku rakom raki rakov rikom rdke rakih raki raka rakoma
drvar drvdrja
komité  komitéja
négelj nageljna
fanté fantéta
sliga shiga
finale findla
maksimum mcksima
denarci dendrcev  dendrcem  dendrce dendrcih  dendrci
grobdvi  grobdv  grobvom grobéve  grobdvih grobévi  grobéva  grobévoma
abstrekta (s) abstrakt  abstraktom abstrakta  abstrdktih abstrdakti
Opomba: Nemi ¢ se v tujkah ohrani, ¢e dolo¢a izgovor predhodnega soglasnika (bridge [bridz-] bridgea [bridza) proti brumaire [brimér] brumaira [briméra).
¢ Pri samostalnikih, ki poznajo podspol ¢loveskosti oziroma Zivosti, je toZilnik ednine enak rodilniku, pri drugih pa imenovalniku.
7 Zac,j, ¢, z, 5, dZ se v konénici o premenjuje z e.

Figure 2: An example of a governing scheme for inflection of nouns by first
masculine declension (with footnotes) in DSLL2 Introduction.

The selection of an appropriate pattern can also depend on other inflected forms
given in the dictionary entry (in addition to the default headword form and the
abbreviated second/third form), but not always, as these can also signal particu-
larities of an individual part-of-speech category or word forms that the lexicogra-
pher deemed to be potentially ambiguous, without any influence on the pattern
deduction process (DSLL2 Introduction: §184-185), although the dictionary
does not specify how users can distinguish between these competing interpreta-
tions. Similarly, a full list of word forms is given for headwords that cannot be
placed in one of the patterns in the Introduction, as illustrated in Figure 3.

OnN 6na -o stil. -6 zaim., ed. m. njéga, njému, njéga, njém, njim, enklitiéno rod.,

toZ. ga, daj. mu, enklitiéni toz. za enozloZnimi predlogi -nj oziroma -enj [en]] , ée se predlog
konéuje na soglasnik; Z. njé, njéj tudi nj&j tudi nji, njo, njé&j tudi nj&j tudi nji, njé, enkliticno

rod. je, daj. ji, toZ. jo, enklitiéni toZ. za enozloZnimi predlogi -njo; s. kakor m., le

toz. 6no stil. ond tudi njéga; mn. m. éni stil. oni, njih, njim, njih in njé, njih, njimi, enkliti¢cno
rod., toz. jih, daj. jim, enklitiéni toZ. za enozloZnimi predlogi -nje; Z. dne stil. oné dalje kakor

m.; s. 6na stil. ona dalje kakor m.; dv. m. 6nadva tudi onadva stil. 6na, njiju tudi njih tudi njih
dvéh stil. nju, njima tudi njima dvéma, njiju tudi njih tudi njih dva stil. nja,

njiju tudi njih tudi njih dvéh tudi njima tudi njima dvéma, njima tudi njima dvéma, enklitiéno
rod., toZ. ju in jih, daj. jima, enklitiéni toZ. za enozloZnimi predlogi -nju; Z. dnidve stil. onédve dalje

kakor m., le toz. njiju tudi njih tudi njih dvé stil. nju; s. kakor z. (0 0)

Figure 3: Full inflection paradigm given at the beginning of the dictionary entry for
the pronoun o7 ‘he’ in the online version of DSLL2 (small font denotes qualifiers).




Although DSLL2 is considered to be the reference manual for inflectional and
other morphological information on Slovenian lexica, it seems this purpose is not
achieved in an optimal way. The four-stage inflection pattern decoding process
presented above presents a challenge for dictionary users, requiring them to com-
bine specific information from the dictionary entry and general instructions from
the terminologically challenging introduction section.” Although such a method
of encoding morphological information is understandable given the practical
limitations of the paper-based first edition of DSLL, it is less justifiable in its sec-
ond edition, published more than 40 years later in both print and online versions,
especially given the fact that language professionals themselves pointed out the
difficult decoding of inflection, stress and pitch patterns in the DSLL2 planning
discussions (Perdih 2008: 18, 136, 142-143).

4 MORPHOLOGICAL LEXICON AS A
COMPONENT OF AN E-DICTIONARY

The fact that a born-digital online dictionary enables a new approach to de-
scribing and presenting morphological information for Slovenian has first been
recognized by the authors of the recent “Proposal for a Dictionary of Modern
Slovene” (Krek et al. 2013b), who suggest storing morphological information
as part of a separate database, an enhanced version of the Sloleks reference mor-
phological lexicon of Slovenian language (presented in the chapter by Dobro-
voljc et al. in this book), and visualising it in a separate section of the dictionary
entry (the so-called Inflection tab). A similar solution has also been proposed by
the authors of the “Draft Concept of the New Dictionary of Slovene Literary
Language” (NDSLL; Gliha Komac et al. 2015) who speak of a lemmatization
database with information on the formal properties of lexical units that would
be displayed as part of the Pronunciation and inflection section of the online
dictionary entry.

This idea of a separate, but integrated machine-readable morphological database
(a morphological lexicon) has several advantages for both the quality of diction-
ary information and the resulting user experience (as discussed in section 4.1),
but it also raises new questions on the relation between information stored in
the lexicon and that shown in the dictionary (4.2), and the relation between the
lexicon and the dictionary entry (section 4.2.).

7 This process is particularly problematic with respect to students and non-native speakers, who are believed to look up
regular forms and patterns more often, since regular forms can only be decoded from the abbreviated patterns in the

Introduction section, in contrast to irregular forms that are usually given in the dictionary entry itself.




4.1 Morphological lexicon as a source and navigator of
dictionary information

In the context of building a future dictionary of modern Slovene, a machine-reada-
ble morphological lexicon fulfils two distinct roles. On the one hand, it is used as a
key component in the development of different NLP applications for grammatical
annotation of corpora and subsequent lexical data extraction (see the chapter by
Erjavec et al. in this book). On the other hand, a morphological lexicon presents
the primary source of information on the formal characteristics of lexical units in a
dictionary, such as information on their part-of-speech category and other morpho-
syntactic features, or information on their inflection, derivation and pronunciation.

In related born-digital online dictionaries for other languages, inflectional para-
digms are usually presented in full and without abbreviated forms, either through a
hyperlink to an external dictionary of inflected forms (as with the Icelandic ISLEX
multilingual online dictionary, the BFL lexical database for French or the Elexiko
dictionary portal for German illustrated in Figure 4), or as part of the dictionary en-
try itself. For morphologically less complex languages, the latter solution usually in-
cludes listing inflected forms, pronunciations and related grammatical information

elexiko . .
. Flexion von trinken Rechischreioung
trinken 9)
Lesarteniibergreifende Angaben Wortklasse: Verb
Stammformen: trinken / trank / getrunken
(1) Orthografie Hilfsverb: haben
Normgerechte Schreibung trinken Flexionsklasse: unregelmalige Verben
Worttrennung trinken Besonderheiten: e-Tilgung im Konjunktiv II, Ablaut in Stammformen
(i) Wortbildungsprodukte Einfache Zeiten
(automatisch ermittelt) weiter » Prasens
Indikativ Konjunktiv |
(i) Grammatik- und Kookkurrenzprofil Person  Veb  Person  Verb
Grammatische Angaben: canoo.net @ ich trinke  ich trinke
Kookurrenzprofil CccoB & du trinkst du trinkest
er/sieles trinkt  erfsieles trinke
) Verteilung im elexiko-Korpus wir trinken wir trinken
Zahl der Quellen 18 (von 31) ihr trinkt  ihr trinket
Zahl der Jahrgange 24 (von 63) sie trinken sie trinken
Frequenzschicht: (10.001-50.000 mal
IX  belegt) Prateritum
Indikativ Konjunktiv 11
(1) Belege (automatisch ausgewihlt) Person  Verb Person  Verb
Schriftsprachlich aus dem elexiko-Korpus: ich trank  ich tranke
"Diesen Tag werden wir nie vergessen”, meinte der tberragende Torhiter Bill i irankst | B E::ZS‘
Ranford, und Trainer George Kingstone strahite: "Wir haben das geschafft, was . =
unsere Vorganger 33 Jahre vergeblich versucht haben.” Neben Ranford war Bliala mank' | Btk manke
Kapitan Luc Robitaille der groBe Held. Thm gelang im PenaltyschieBen zunachst wir tranken wir tranken
das 1:0, danach verwandelte er in der zweiten Serie den sechsten Penalty zum ihr trankt  ihr E:tte‘
3:2. AnschlieBend versagte Mika Nieminen - Kanada Weltmeister. In der N
Vorrunde in Bozen waren die Kanadier in Kneipen, Bars und Diskotheken 28 tranken sie tranken
gerngesehene Gste - als es in Mailand um alles ging, blieben sie lammfromm. i
"or dem Finale haben meine Jungs nur Mineralwasser getrunken und waren Imperativ
frah im Bett", grinste Kingstone. Vor 33 Jahren holten die berihmten "Trail P :':k
Smoke Eaters” zum letzten Mal den Titel nach Kanada - und ein Originaltrikot Slngularm"ke
der "Rauchfresser” an der Kabinenwand erinnerte wahrend des ganzen Turniers B finke

an das groBe Ziel. (094/MAL43906 Neue Kronen-Zeitung, 10.05.1994, S. 55)

Figure 4: An example of hyperlinked morphological information in the
Elexiko German dictionary for the verb trinken (‘to drink’, left) pointing to
its conjugation paradigm in the Canoo morphological lexicon (right).




in the primary-level vicinity of the headword (as with the Collins English dic-
tionary for learners or the ANW scholarly dictionary of contemporary standard
Dutch), while other languages place this information on a secondary level accessed
by clicking on an additional button or tab (as with the DAELE Spanish Learners’
Dictionary or the Great Dictionary of Polish illustrated in Figure 5).

Wielki stownik
Wstep Autorzy Kontakt

jezyka polskiego

Definicja

sadzonka

Hasto ma wiele znaczen,
wybierz to, ktore Cig interesuje

Kwalifikacja tematyczna

Relacje znaczeniowe

1. roslina =
Potgczenia
cze$é mowy: rzeczownik
rodzaj gramatyczny: 7 Cytaty
liczba pojedyncza  liczba mnoga )
Odmiana

M: sadzonka M:  sadzonki
D:  sadzonki D: sadzonek e el
C  sadzonce C sadzonkom

B:  sadzonke B:  sadzonki

N:  sadzonka N:  sadzonkami

Ms: sadzonce Ms: sadzonkach

W: sadzonko W: sadzonki

Figure 5: An example of embedded morphological information in the Great
Dictionary of Polish for the noun sadzonka (‘a seedling’) in the Odmiana
(Inflection) section of the dictionary entry.

Given that the Sloleks morphological lexicon is planned to include both standard
and non-standard basic and inflected forms, labelled with the corresponding vari-
ation type and its compliance with the language norm (see chapter by Dobrovoljc
et al. in this book for a detailed description), the morphological lexicon thus also
functions as the pivotal source of information on potential spelling, pronuncia-
tion, inflection, derivation, syntactic or other issues related to individual lexical
items. In addition to the lexicon providing the lists of all variant forms or pro-
nunciations, their classification by specific variation type also allows for automat-
ic selection and display of the relevant language issue explanation(s) in the norm-
related section of the dictionary entry.® Using the same mechanism, specific tags

8  The norm-related section of the dictionary, proposed by Krek et al. (2013: 41), is designed as a style guide with user-friendly
explanations of language issues in Slovenian. The explanations are based on the ontology of most frequent types of linguistic
issues in Slovenian (Krek and Dobrovoljc 2011), and are thus designed as a set of universal explanations to be displayed with

all lexical items related to a certain type of issue.




or notifications can be automatically displayed in different parts of the dictionary
entry (for example, next to the headword or one of its variant spellings; next to a
particular word form or pronunciation etc.) to alert users about specific issues or
particularities and direct them to the related explanations.

In addition to being the source of morphological, grammatical and normative
information, the morphological lexicon also has an essential role in displaying
other types of dictionary information. It enables searching by all possible forms
and spellings and therefore allows users to form intuitive search queries without
having to consider the lemmatization, part-of-speech categorization and spell-
ing principles used in the dictionary headword selection, as is currently the case
with the reference DSLL2 dictionary and the Fran dictionary portal.” In a similar
way, a morphological lexicon can enhance the comprehensibility of definitions by
linking individual word forms with the relevant lexical units (see for example the
hyperlinking mechanism in the definitions of Wiktionary and TheFreeDiction-
ary), or by linking the dictionary to external language resources and tools, as in
the case of the Sloleks web service,' where clicking on a particular word form
or lemma takes the user to the list of all relevant concordances in the reference
corpus (i.e. usages of the word form in context). Similarly, information on pho-
netic transcription in the background lexicon enables machine-generated speech
synthesis of displayed word forms on the one hand, and automatic speech recog-
nition of voice search queries on the other.

4.2 Relation between lexicon data and dictionary
information

Despite the many technical and content-related advantages of keeping morpho-
logical information in a separate database, we must distinguish between original
data in the lexicon database on the one side and the user-oriented dictionary
information on the other, when planning its visualisation. One of the main ad-
vantages of a hierarchically-organized machine-readable system is the fact that
it enables dynamic adjustments of information visualisation with respect to the
type of language manual or the specific needs of its users. These include not only
graphical design and technical solutions, but also the selection of the displayed
information itself, such as the inclusion of data on non-standard language use,
pronunciation or specific grammatical information, discussed below.

9 For example, the log file analysis of the Danish Den Danske Netordbor online dictionary (Bergenholtz and Johnsen
2005: 127-133) shows that the 19.5% of unsuccessful searches mostly include the passive and imperative forms of
verbs, misspellings, spelling mistakes affected by pronunciation, and mistakes in writing multi-word expressions as
one or several words.

10 http://eng.slovenscina.eu/sloleks
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Most existing dictionaries of the Slovenian language include information on both
standard and non-standard inflected forms. However, the latter are usually lim-
ited to a closed set of most common orthographical and morphological excep-
tions, such as the declension of nouns otrok ‘child’, mati ‘mother’, h¢i ‘daughter’,
gospa ‘lady/Mrs’, and so on. A usage-based morphological lexicon, compiled to
give an exhaustive description of formal characteristics of Slovenian lexica, would
also include all frequent variant irregular patterns and modifications, such as the
non-standard phoneme additions in declension, sound changes, etc. Experience
in visualising the Sloleks morphological lexicon, which already includes several
demo instances of such variant paradigms, shows that users prefer to see standard
paradigms written in full, regardless of the frequency of usage of individual in-
flected forms, whereas the addition of full non-standard paradigms is too difficult
to process, so the visualisation of these should be reduced to individual inflected
forms occurring in corpus data. One of the first priorities of future user-experi-
ence research is thus to determine the frequency threshold, below which display-
ing non-standard language usage information no longer plays an informative or
educational role, but instead acts as a disruption in the overall comprehensibility
of the given information, regardless of the graphic design solutions.

A similar issue arises when visualising information on pronunciation, as the high
frequency of stress placement variants in the Slovenian language results in exten-
sive pronunciation paradigms; if we augment these by the alternative pronuncia-
tions of particular phonemes or different types of pronunciation transcriptions
(accentuated or unaccentuated word forms; standardised or customized phonetic
transcription), the display of all the combinatorics of all possible word forms
quickly becomes overwhelming. It is thus important to prioritize pronunciation
information according its relevance to dictionary users, for example, show the ac-
centuated headword and its phonetic transcription by default, but embed other
phonetic information, such as the full accentuated inflectional paradigm or its
phonetic transcription (only rarely found in general dictionaries), on a second-
ary level accessed in a separate section or a special extension button next to the
default, unaccentuated inflectional paradigm.

The third important aspect to consider when distinguishing lexicon data from dic-
tionary information is the visualisation of grammatical information. The formal
grammar used in the compilation of a morphological database, usually adjusted
to meet the needs and limitations of automatic natural language processing, is not
necessarily equivalent to the grammar description given in a general dictionary.
In addition to terminological considerations, such as renaming particular gram-
matical features that might be less comprehensible for non-linguistic users (e.g.
non-definiteness or biaspectuality), and an evaluation of their actual relevance
for the user, this also includes elemental linguistic decisions on the inventory of
part-of-speech and other morphological categories, as well as the criteria for their




selection with particular lexical items." Using different approaches for different
types of lexical databases is not problematic in itself, but it is important that the
specific mappings between the two are systematized and well-documented, as
this is a prerequisite for the full compatibility of fundamental language resources,
such as a morphological lexicon, a lexical database or a dictionary, and their long-
term usability in other language resources and tools.

4.3 Relation between lexicon and dictionary entry

Since a morphological lexicon is primarily intended to store information on
the inflectional, derivational, normative and other morphological properties of
lexical items, and not their semantic characteristics, lexical items with identical
morphological, phonological and grammatical features are usually merged into
one lexicon unit, regardless of potential differences in meaning. In this way, the
Sloleks lexicon merges homonymous semantically distinct lexical items, such as
bor (‘pine tree’) and bor (the chemical element), or poceti (‘to start’) and poceti
(‘to do), into a single lexicon entry, while semantically equivalent, but formally
different lexical items, such as volivec and volilec, posebej and posebaj, zvedeti and
izvedeti (two different spellings of ‘a voter’, ‘especially’ and ‘to find out’, respec-
tively), are separated into two or more distinct lexicon entries. When integrating
a morphological lexicon into a general dictionary or its underlying lexical data-
base, it should thus be remembered that given the different designs and purposes
of both databases the relation between the lexicon and dictionary entries is not
necessarily symmetrical nor static, as it primarily depends on the consensually
defined criteria on what constitutes the basic unit (an entry) in each database.

One of the key dictionary design decisions, influencing the way the lexicon and
the dictionary database inter-connect, is undoubtedly the selection of formal
criteria used for distinguishing homonymy from polysemy. That is, defining
what formal properties of two semantically distinct lexical units with identi-
cal spellings should be considered when deciding whether to describe them in
separate dictionary entries (homonymy), or within the same dictionary entry
with two or more different meanings (polysemy). According to Gantar (2015:
341), both theoretical and user-orientated lexicographical approaches to the is-
sue of homonymy-polysemy distinction usually agree that differences in one of
the following formal characteristics should be considered as sufficient criteria
for homonymy to be chosen, regardless of the degree of semantic or etymo-
logical similarity between the two items: homographs belonging to different

11 An example of such differences in grammatical information in the morphological lexicon on the one side and a general
dictionary on the other, would be potential merger of adverbial participles (currently stored as adverbs in Sloleks) with their
original verbs, or elatives (currently stored as separate entries in Sloleks) with other degrees of comparison, etc.




part-of-speech categories (e.g. the noun and the adverb naglas ‘accent/loudly’,
the noun and the adjective Zugkojed ‘insectivore/insectivorous’); homographs
with different grammatical features (e.g. the masculine and feminine noun prsz
‘finger/soil’, the masculine and neutral noun ¢elo ‘cello/forehead’); homographs
with a different inflection (e.g. the imperfective verbs vesti-vezem and vesti-ve-
dem ‘to embroid/to behave’ or the perfective verbs postati-postanem and postati-
postojim ‘to become/~to pause’); or homographs with different pronunciations
(e.g. moliti-molim and méliti-mélim “~to hand out/to pray’ or partija-partije
and pdrtija: pdrtije ‘a political party/a match’). This is also in line with the entry
selection criteria used in the Sloleks morphological lexicon, which separates all
these items into two distinct lexicon units — the relationship between the lexi-
con and the dictionary entry is thus symmetric.

However, there is less lexicographic consensus on whether the formal properties
to be taken into consideration also include: the differences in derivation (e.g. the
homonymous noun vilz ‘a villa/a fairy’, where the derived adjective vilinski is only
associated with the second of the two meanings); the differences in part of the
inflectional paradigm (e.g. the homonymous adjective buéen ‘loud/of-pumpkin’,
where the comparative forms are only associated with the first of two meanings, or
the homonymous noun /isica ‘a fox/handcuffs’, where the second meaning is only
associated with plural forms); or the differences in specific inflected forms (e.g. the
homonymous noun fenor ‘the voice/the singer’, where the two items only differ
in the singular accusative form that depends on animacy). Given that the Sloleks
lexicon has also been designed to be used in natural language processing applica-
tions, which are not yet capable of reliable semantic disambiguation of identical
inflected forms with identical grammatical features (e.g. disambiguating the form
bucnega, lisic or tenorja in all different possible meanings), the lexicon thus follows
the principle of the maximum possible paradigm that merges such overlapping
inflectional paradigms into a single lexicon entry, even if specific meanings only
take on a limited subset of all possible forms. Regardless of whether or not these
meanings are separated into independent entries in the dictionary, the relationship
between the lexicon entry and the dictionary entry is thus inherently asymmetric,
since a particular dictionary headword or one of its meanings only correlates with a
subset of a certain lexicon entry (e.g. lisica, bucen, and tenor). This potential asym-
metry of interlinked database entries should thus be given special consideration
when designing the technical and visualisation solutions for an online dictionary.'?

If the previous paragraph discusses relating one lexicon entry to several diction-
ary entries or meanings, it is equally relevant to address the issue of relating one

12 One possible solutions on how to display meaning-dependent morphological information, can be observed in the Great
Dictionary of Polish, which considers all homographs as polysemous items, regardless of their diachronic connection, but
requires the users to select the meaning of interest before displaying any additional information on grammatical properties

or inflection.




dictionary entry to several lexicon entries. A typical example of this kind of data-
base asymmetry are lexemes with variant spellings, e.g. Ziroracun and Ziro racun ‘a
giro account’, eventuelno and eventualno ‘possibly’, volivec and volilec ‘a voter’. The
Sloleks lexicon stores these as distinct lexicon entries, whereas a dictionary usu-
ally considers them to represent the same lexical item if no semantic differences
are observed, merging their description into a single dictionary entry with several
spellings and related inflection or pronunciation paradigms. A similar issue arises
when describing (potentially) semantically identical pairs of homographs with vari-
ant grammatical lexical features, as with &ncila ‘chinchill?, sluz ‘slime” or nadlaker
‘upper arm’, which are used both as masculine or feminine nouns, or with finale,
which is used both as masculine or neutral noun, without any change in meaning.
Even if a dictionary considered these to constitute separate dictionary entries (i.e.
in symmetry with the lexicon), displaying information for several lexicon entries
within a single dictionary entry is nevertheless inevitable for lexemes with multi-
gender inflections, as for example the neutral noun oko ‘eye’ that takes the feminine
plural form oc7 in one of its meanings, or the feminine noun ledvica ‘kidney’ that
takes either the feminine (ledvice) or the neutral (ledvica) plural form.

5 CONCLUSION

Both lexicographic tradition and empirical user research confirm that morpho-
logical information represents an indispensable part of lexica description in a
general dictionary. In order to meet this information need, it seems that future
dictionaries of the Slovenian language should break with the tradition of pre-
senting inflectional information in the abbreviation system that was created for
the print-based design of the first edition of DSLL, given the limited degree of
comprehensibility and the general technological advances that have taken place
over the past few decades. With respect to the rich morphology of the Slove-
nian language, keeping this information in the form of a separate database brings
many advantages to dictionary makers and users alike. However, its integration
into a dictionary must be designed and implemented in a systematic way, so as
to ensure the dictionary’s long-term compatibility with other language resources
and tools, and to enable its dynamic adjustment to meet the varying needs of
diverse user groups.







The Sloleks
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Abstract

This paper presents Sloleks, the largest open-source machine-readable mor-
phological lexicon of the Slovene language to date. We first briefly present its
development and the formal grammar behind it, and then provide a detailed
presentation of the types and structure of inflectional, derivational, grammat-
ical and other included information, with a special emphasis on its formal
representation within the standardized XML LMF framework. Given that
Sloleks is a strong candidate to be used in the compilation of a new diction-
ary of modern Slovene, both as a source of morphological information and
as a background resource for the language technology tools needed to create
it, the second part of the presentation explores the most important aspects
of its future development, in particular the expansion of its entry list, addi-
tion of pronunciation information, normative categorization of variants and
a corpus-based re-evaluation of the existing inflectional paradigms. Such an
extensive usage-based open-source morphological lexicon of modern Slovene
with a unified system of morphological description will have a long-term use
for both language technologies and for other born-digital reference works for
the Slovene language.

Keywords: morphological lexicon, lexicon of inflected forms, machine read-

able dictionary, morphology, inflection, derivation, pronunciation, language
standardisation



1 INTRODUCTION

When it comes to morphologically rich languages, such as Slovene, the description
of morphological paradigms of inflected parts of speech is traditionally very impor-
tant. For example, the first Slovenian grammar (Bohori¢ 1584) dedicates almost
half of its content to word inflection, and morphological paradigms have a similarly
prominent role in most of the later Slovene grammars. These mainly focus on sys-
temic aspects of morphology, i.e. morphological patterns which they illustrate by
means of examples. This in turn means that explicit, complete paradigms in gram-
mar books are few and far between. On the other hand, dictionaries from the pre-
digital age, mainly different orthography guides and later DSLL (7he Dictionary of
Slovene Literary Language), fulfilling their role as lexical enumerators, also contained
data on inflection. The morphological descriptions in these reference works are sig-
nificantly shortened; in addition to the headword, they are usually limited to one
or a few inflectional forms, which are supposed to provide the user with enough
information to deduce the entire morphological paradigm. Even when printed ref-
erence books were digitized, the data stayed the same.

The arrival of computers and advances in natural language processing soon es-
tablished a need for accessible machine-readable dictionaries and lexicons of in-
flected forms (Atkins and Zampolli 1994). The first English machine-readable
dictionaries designed for various language technology tasks were already designed
in the 1960s (e.g. Boguraev and Briscoe 1987); the widespread digitization of
languages in the 1990s, however, also paved the way for the creation of morpho-
logical lexicons for most other European languages.

Computers cannot work with only a pattern or a few word forms, which is why
these lexicons — free from the space constraints imposed by the printed medium
— typically contain paradigms written out in full and available in a machine-
readable format. Morphological data, traditionally targeted at users of printed
language reference books, were therefore given a new field of application, where
the new “user” is the computer itself. Lexicons must therefore fulfil language
technology needs in various computer applications — from spellcheckers and
part-of-speech taggers to parsers, speech synthesizers, and machine translation
software — and be simultaneously useful as independent morphological reference
tools for language users. The contemporary machine-readable lexicon of the Slo-
vene language should therefore fulfil both needs, and thus needs to be organized
differently than morphological data in dictionaries and grammar books or the
first computational lexicons.

In pursuing these two goals, the compilation of such lexicons stumbles upon two
contradictory tendencies: when dealing with language technology applications,



the lexicon must be capable of representing the morphological characteristics of
all the word forms present in authentic texts, including spoken discourse, allow-
ing for simple machine processing of the data. However, when it comes to tradi-
tional usage, it must also provide effective information on inflection, pronuncia-
tion, and word derivation relevant for a human user, including normative aspects
of the vocabulary. In the context of integrating a lexicon into a future dictionary
of modern Slovene, the lexicon’s content must be aligned with both poles: on the
one hand with the morphological data produced by morphological taggers to
automatically annotate text corpora (the data source of the dictionary), while also
making sure that the lexicon aligns with the data in the lexical database used as
the source of the dictionary.

When it comes to fulfilling the user needs associated with language reference
books, the key problem in creating the reference morphological lexicon of mod-
ern Slovene lies in the fact that the existing language reference grammar books
(e.g. Toporisi¢ 2004), dictionaries (e.g. DSLL2) and normative guides (e.g. SP
2001) are not on the same page when it comes to examining morphological
data, and at times even contradict one another (cf. Krek 2014a). This means that
none of this work can be taken as a starting point — the whole concept needs to
be redesigned from scratch. Additionally, these reference books were not created
based on modern language data, meaning they are relatively detached from the
linguistic reality of modern Slovene, although this is important for users of lan-
guage reference books and for language technologies.

Computational morphological lexicons for Slovene have a relatively long his-
tory. At the start of the 1990s, the Amebis company started developing ASES,
an electronic dictionary of the Slovene language, which also contains explicit
morphological paradigms (Arhar and Holozan 2009). This database itself is not
freely available; however, the data it contains may be found in various products
the company offers, such as the Besana grammar checker, the Presis machine
translation software, its system for natural language communication, and so on.
Chronologically speaking, the first freely accessible computational lexicon of Slo-
vene was created in the framework of the MULTEXT-East project in the 1990s.
It contains over 15,000 lemmas and their inflectional paradigms in a tabular
format (Erjavec et al. 1995).

During the first decade of this century, the development of speech technology
(mainly speech synthesis) raised the importance of lexicons which — in addi-
tion to morphological data — also contain information on pronunciation, such as
SIflex, SImlex (Rojc et al. 2002; Verdonik et al. 2002), LC-STAR (Verdonik et al.
2004; Verdonik and Rojc 2004), SI-PRON (Zganec Gros et al. 2006). The chief
problem with all these lexicons lies in the fact that they are not freely available.
The same goes for the morphological lexicon created during the same period at



the Fran Ramovs Institute of the Slovenian Language. There are in fact no data
available on this lexicon, apart from the fact it exists (Nagli¢ et al. 2005: 36).

A slightly more specific lexicon is available through the freely accessible machine
translation system called Apertium; it contains just over 20,000 lemmas (Hor-
vat and Vici¢ 2012; Vici¢ 2012). Even though it is basically derived from the
MULTEXT-East lexicon, its content and format is somewhat different, since it
is mainly used in the context of a translation system, and is therefore not useful
as a general morphological lexicon for Slovene. Within the recently completed
“Communication in Slovene” project, the morphological lexicon Sloleks (Do-
brovoljc et al. 2013) was created. This is also the central subject of this chapter —
because due to its size, accessibility, and use in Slovene language technology tools,
it represents a logical stepping stone for the further development of a reference
morphological lexicon for Slovene.

2 THE SLOLEKS MORPHOLOGICAL LEXICON

The following sections describe the content of the Sloleks morphological lexicon
and its format, the types of data it contains and their organisation within an in-
dividual lexicon entry, and the design of its online interface.

2.1 Content

2.1.1 Lemma list and paradigms

The current version of Sloleks (Dobrovoljc et al. 2013) includes 100,805 entries,
where an entry includes the basic form (the lemma) of the word, its inflected
forms (the inflectional paradigm) and related morphological information. The
list of headwords or lemmas has been compiled based on criteria set out in the
guidelines for its construction (Erjavec et al. 2008), by first including the ma-
jority of lemmas occurring in the manually annotated ssj500k corpus (Krek et
al. 2013¢), all lemmas belonging to closed part-of-speech categories (preposi-
tions, conjunctions, pronouns, particles) and a pre-selected list of morphological
particularities, such as foreign proper names, homonymous verbs with identical
lexical features and different inflections (e.g. stazi ‘to stand/to cost’), masculine
nouns that inflect for (in)animacy in accusative singular (e.g. delfin ‘a dolphin/
the butterfly stroke’), lemmas with irregular or variant inflections (e.g. @ child),
and so on. The remaining and majority of the lemmas were then selected from



the list of most frequent lemmas in the then reference corpus of written Slovenian
FidaPLUS, containing 620 million words (Arhar and Gorjanc 2007).

In the second stage of Sloleks compilation, lemmas were assigned their inflected
forms using a program for semi-automatic paradigm generation, developed by
Amebis d. o. o. for the construction of the ASES lexical database (Arhar and
Holozan 2009) and related languages tools. The Sloleks morphological lexicon
thus includes almost 2,800,000 inflected forms, with a quantitative description
per part-of-speech category given in Table 1.

Table 1: Number of lemmas and inflected forms in the Sloleks morphological
lexicon v1.2.

nouns 54,260 924,268
adjectives 26,612 1,571,970
verbs 10,242 260,826
adverbs 6,906 9,931
numerals 2,240 18,448
pronouns 169 6,182
prepositions 96 101
interjections 85 85
abbreviations 70 70
particles 68 68
conjunctions 54 54
multi-word units! 3 3

2.1.2 JOS Annotation Scheme

Grammatical information in the Sloleks morphological lexicon is based on the
morphosyntactic specifications developed within the “Linguistic Annotation of
Slovene” (JOS) project (Erjavec and Krek 2008)* aimed at annotating corpora
to be used in human language technologies for Slovenian. The JOS annotation
scheme is based on previous projects dealing with formal grammars of Slovenian,
in particular the MULTEXT (Ide in Véronis 1994) and MULTEXT-East projects
(which includes most Slavic languages), with the Slovenian MULTEXT-East 4.0
specifications being identical to the JOS specifications.

1 Multi-word entries in the current version of the lexicon have been included as part of its demo integration into the Slogovni
prirocnik online style guide (Krek et al. 2013a).
2 heep//nlijs.si/jos/index-en.html


http://nl.ijs.si/jos/index-en.html

JOS specifications include 12 part-of-speech categories: noun, adjective, verb,
adverb, pronoun, numeral, preposition, conjunction, particle, interjection, ab-
breviation and residual, with the latter not being used in the lexicon. With the ex-
ception of particles, interjections and abbreviations, most part-of-speech catego-
ries incorporate additional grammatical features, however, not all items belonging
to a particular part-of-speech category necessarily display all possible features.
The list of all possible combinations of part-of-speech categories, morphologi-
cal features (attributes) and their values is given in the form of a precompiled
tagset® containing 1,902 morphosyntactic tags, while specific guidelines for their
assignment to words in context are described in the corresponding annotation

guidelines (Holozan et al. 2008).

As Erjavec et al. explain in more detail in their chapter in this volume, the JOS
morphosyntactic specifications have primarily been developed to facilitate the
development of human language technologies for Slovenian, and thus sometimes
differ from the traditional grammatical descriptions given the limitations of au-
tomated natural language processing applications (Ledinek 2014a: 34-48). It is
thus usually the form of a word that influences its part-of-speech classification,
rather than its syntactic function. A typical example of this principle are parti-
ciples ending in -7, -z, or -¢, which are always annotated as participle adjectives,
regardless of their attributive (ukradena denarnica ‘a stolen wallet’) or predicative
(denarnica je bila ukradena ‘the wallet has been stolen’) syntactic role. Similar
simplifications have also been implemented with specific morphological features,
where, for example, the person feature is assigned to present tense verbs (even if
they are impersonal, e.g. dezuje ‘it rains’), and the definiteness feature is assigned to
all adjectives (even if possessive adjectives do not inflect for definiteness).

Implicitly, through the process of manual corpus annotation and compilation of
the morphological lexicon, the JOS annotation guidelines also specify the basic
principles for determining the base form (lemma) of inflected word forms. These
principles mostly conform to the general lemmatization principles used in other
existing Slovenian language resources, e.g. selecting the nominative singular for
nouns, infinitive for verbs, positive indefinite masculine singular for adjectives
or word numerals, and positive for adverbs, with a few irregularities.* The only
exception are pronouns, for which the lemma depends on the type of pronoun
and its lexical features (e.g. lemmas vame, zame, cezme etc. for accusative bound
personal pronouns inflected for number, person and gender; or the lemma se for
reflexive personal pronominal forms sebe/se, sebifse, sabo/seboj).

3 heep://nlijs.si/jos/msd/html-sl/msd.index.msds.html

4 For example, lemmatization with nominative plural for pluralia tantum nouns (alimenti ‘alimony’) or the only possible form
(e.g. the noun postev ‘account’ that is only used in accusative singular as part of the multi-word expression priti v postev ‘to
take into account’). With adverbs, the comparative (bolj, manj, prej, raje, veé, veckrat) and superlative (najbolj, najmanj,
najprej, najraje, najveé, najveckrat) forms of some adverbs represent separate lexicon forms with separate lemmas due to their

specific syntactic roles.
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2.2 Format

To ensure wide usability of a costly language resource, such as the reference col-
lection of inflectional, derivational and other morphological information about
the Slovenian language, it is essential to publish it as an open-source resource and
encode it in a standardized way that enables flexible data organisation, as well as
data comparability across databases and languages.” The Sloleks morphological
lexicon is thus encoded as an XML document using the Lexical Markup Frame-
work (LMF) scheme, an international standard for encoding natural language
processing lexicons and machine readable dictionaries (ISO 24613:2008), devel-
oped as a common model for the creation and use of mono- and multi-lingual
lexical resources, to manage the exchange of data between and amongst these
resources, and to enable the merging of large number of individual electronic re-
sources to form extensive global electronic resources (Francopoulo et al. 2006: 1).

The LMF format consists of two main types of components, the core package and
the extensions of the core package. The core package defines a structural skeleton,
which describes the basic hierarchy of information in a lexical database, such
as information on the language, the name and accessibility of the resource (the
metadata of the lexicon), as well as information on the basic structure of a lexical
entry, whereas extensions give further specifications on how to combine the core
package components with additional components required for a specific lexical
resource, such as a morphological lexicon.®

The adjustment of the LMF format for standardised encoding of morphological
lexica for morphologically rich languages, which has been used as the basis for
encoding Sloleks, is explained in Krek and Erjavec (2009), while the full list of
possible XML elements, attributes and values, together with the description of
their hierarchical structure, is given in the corresponding Document Type Defini-
tion (DTD) intended for the validation of the lexicon structure.

2.3 Lexicon Entry

The basic building block of Sloleks is the lexicon entry.” One lexical entry con-
sists of the lemma and its inflectional paradigm, i.e. the full list of one or more

5 The first open-source morphological lexicons were encoded in a tabular format, which is inconvenient for storing
information on variant inflected forms or pronunciations, and their complex relationships with other types of information.

6 While extensions define the expected types of information in a particular lexical resource type, their number and hierarchal
organisation, they do not define their semantic content, as the standardised sets of categories used for linguistic descriptions,
such as the standardised names of part-of-speech categories, features and values, are defined by the ISOcat Data Category
Registry (http://www.isocat.org/).

7 Although the term ‘lexical entry’ is used more frequently, we use the term lexicon entry to differentiate entries in a

morphological lexicon from those in other types of lexical databases with prevailing semantic information.
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inflected forms with corresponding grammatical information. By default, each
lexicon entry includes information on lemma, its part-of-speech category and
at least one inflected word form,® while an optional array of additional inflected
forms and other morphological information is added depending on the part-
of-speech and lexical features of the lemma. In the following section, we briefly
present the types of morphological information found in Sloleks, their hierarchal
organisation and their XML LMF exemplification.

2.3.1 Entry Key

The lexicon entry key is defined as a unique identifier used for distinguishing
individual lexicon entries, since a particular lemma (the headword) can appear
in several lexicon entries, either with different part-of-speech categories (e.g. the
adverb and the particle ravno ‘straight/just’, the adverb and the noun stran ‘away/
page’, the adverb and adjective spez ‘again/tied’) or within the same part-of-speech
category (e.g. the perfective and imperfective verbs zlagati ‘to lie/to fold’, the par-
ticipial and common adjective poroden ‘married/marital’, the feminine and mas-
culine noun prst ‘soil/finger’). Even though the entry key is primarily intended
for machine processing purposes and not end-user visualisation, it is nevertheless
designed so as to encode information on the part-of-speech category abbreviation
and the lemma (a talking code), e.g. S_avtomobil for the noun ‘car’. Whenever
there are several identical lemmas within a part-of-speech category, an additional
number identifier is added, e.g. G_vesti_I for the verb ‘to embroid’ and G_veszi_2
for its homonymous verb ‘to behave’.”

<LexicalEntry id="LE ebc318126ea71205d05cd0ce85£86362">
<feat att="kljuc¢" val="R pazljivo"/>

Figure 1: The entry key of the adverb pazljivo ‘carefully’ in the XML LMF format.

2.3.2 Lemma

The pivotal element of a lexicon entry to which all other types of morphological
information within an entry attach is the lemma, or the entry headword. In the

8 In this paper, the terms inflectional paradigm and inflected word form are also used to describe one-word paradigms of
non-inflecting part-of-speech categories, such as prepositions, as they are formally encoded in the same way.

9 Masculine and feminine pairs of surnames form a special category, as their entry key consists of information on gender instead
of a number, e.g. S_Novak_m for male surname and S_Novak_z for female surname. When a surname is homonymous with
another noun of the same gender, the respective entry keys are extended by an additional number identifier, e.g. S_Pavlica_z_1
(for the indeclinable female surname Pavlica, and S_Pavlica_z_2 for the declinable female name Pavlica).




Sloleks morphological lexicon, the lemma is defined as the abstract canonical or
citation form of a lexical item that unites all inflected forms with the same lexi-
cal and formal properties, and usually also the same meaning. The principles for
determining entry headword in Sloleks follow the JOS lemmatization principles
used in manual lemmatization of the training corpus ssj500k (Holozan et al.
2008) and the development of a data-driven morphosyntactic tagger and lem-
matizer for Slovenian (Grcar et al. 2012).

<Lemma>
<feat att="zapis oblike" val="pazljivo"/>
</Lemma>

Figure 2: The lemma of the adverb pazljivo ‘carefully’ in the XML LMF format.

2.3.3 Part-of-speech and lexical features

In addition to the obligatory grammatical information on the part-of-speech cat-
egory, most lexicon entries include one or more additional lexical features, i.e.
grammatical features that are assigned at the lemma-level and belong to all word
forms in its inflectional paradigms, such as type (common, proper) and gen-
der (masculine, feminine, neutral) with nouns, type (main, auxiliary) and aspect
(perfective, progressive, biaspectual) with verbs, case with prepositions, and so
on. Like all other grammatical features in the lexicon, lexical features are given
in the form of pairs of attributes (e.g. gender with nouns) and their values (e.g.
masculine, feminine or neutral).

<feat att="besedna vrsta" val="prislov"/>

<feat att="vrsta" val="splosni"/>

Figure 3: Lexical properties (type = general) of the adverb pazljivo ‘carefully’ in
the XML LMF format.

2.3.4 Inflectional paradigm

General information on the lexicon entry is followed by the inflectional para-
digm, consisting of one or more inflected forms with corresponding information
on specific grammatical features, usage frequency and compliance with the lan-
guage standard (in case of variant inflected forms).



2.3.4.1 Inflected forms

In the case of uninflected par-of-speech categories, the inflectional paradigm'
of a lexicon entry usually includes only one form, whereas the number of in-
flected word forms for other categories depends on the category itself, its lexical
features and the degree of variability in language usage. Among the inflected
part-of-speech categories, the shortest paradigms appear with adverbs and some
pronouns, while adjectives display the largest paradigms, as they inflect for gen-
der, degree of comparison, number, case and definiteness, with an average of 59
different word forms per lemma (see Table 1).

2.3.4.2 Inflectional features

Each inflected form is assigned a set of inflectional grammatical features. In contrast
to lexical features, inflectional features distinguish individual forms in the inflec-
tional paradigm of a lemma, and are therefore assigned at the level of (abstract)
grammatical word forms, such as gender, number and animacy with nouns; degree
of comparison with adverbs; form, person, number, gender or negation with verbs,
etc. The set of inflectional features in Sloleks is based on JOS morphosyntactic spec-
ifications. However, it is not obligatory for all possible inflectional features within
a part-of-speech category to be assigned to all lemmas belonging to the category, as
their actual selection depends on the lemma and its lexical features.

At the same level, the lexicon also includes a mapping of all grammatical features
to a position-based compact string encoding, the so-called morphosyntactic de-
scription (MSD) used in automatic morphosyntactic tagging of text corpora (see
the chapter by Erjavec et al. in this volume)."

<WordForm>
<feat att="stopnja" val="primernik"/>
<feat att="msd" val="Rsr"/>
/ool /

</WordForm>

Figure 4: Inflectional features and the MSD of a comparative form the adverb
pazljivo ‘carefully’ in the XML LMF format.

10 The expression “inflectional paradigm” is used to denote all the inflected forms of the lemma, as determined by the JOS
system, regardless of whether they are the result of morphological (e.g. declension) or formational (e.g. gradation) processes.
11 All the comparative forms of adverbs are therefore given the “Rsr” MSD, since — in accordance with the morphosyntactic
specifications of JOS — the first letter of the MSD contains the part-of-speech (R: adverb); when dealing with adverbs, the

second letter then indicates the type (s: general), and the third one the degree (r: comparative).




2.3.4.3 Variants

When a given set of grammatical features (an abstract grammatical form) is real-
ized with more than one spelling, we consider these competing word forms to
be inflectional variants. They are further distinguished by the so-called variant
features, which currently include information on compliance with the current
language norm (as set out in Slovenian Orthography, 2001). Inflected forms with-
out any normative information are considered to be in compliance with the norm
(e.g. the inflected form gradu of the lemma grad ‘castle’ in dative singular), while
the “nestandardno” attribute value denotes incompliance with the norm (e.g. the
inflected form gradi in nominative plural). If there is a variation between two or
more standard forms, they are each assigned the “variantno” label (e.g. the forms
grada and gradu in genitive singular).

2.3.4.4 Corpus frequency

In Sloleks each inflected word form is also assigned its frequency in the reference
1.2 billion-word Gigafida corpus, which has been extracted automatically by que-
rying the frequency of occurrence of the combination of the given inflected form,
its lemma and its MSD. The overall accuracy of the reference morphosyntactic
tagger and lemmatizer used in the annotation of Gigafida (Gréar et al. 2012) is
currently 91.34 %, but varies significantly depending individual types of lemmas
or word forms (ibid: 92-94).

<FormRepresentation>
<feat att="zapis oblike" val="pazljiveje"/>
<feat att="norma" val="variantno"/>
<feat att="pogostnost" wval="97"/>
</FormRepresentation>
<FormRepresentation>
<feat att="zapis oblike" val="pazljivejse"/>
<feat att="norma" val="variantno"/>
<feat att="pogostnost" wval="2"/>
</FormRepresentation>

Figure 5: Variant comparative inflected forms of the adverb pazljivo ‘carefully’
with normative and corpus frequency information in the XML LMF format.
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2.3.5 Related forms

In addition to information on the inflectional properties of a lemma, Sloleks also
includes information on its derivational connection with other lemmas or lexicon
entries. The current list of derivational relations in Sloleks includes the following
reciprocal relations: between a noun and its derived possessive adjective (kruh
‘bread” and kruhov ‘of bread’), between a verb and its gerund (67iti ‘to shave’ and
britje ‘shaving’), between an adjective and a derived noun ending in -ost (zarjav-
el ‘rusty’ and zarjavelost ‘rustiness’), between a verb and its adverbial participle
(zaleti ‘to start and zacensi ‘starting’), between a verb and its adjectival participle
(ujeti ‘to catch’ and wjer ‘caught’), between an adjective and the derived adverb
(navihan ‘mischievous’ and navihano ‘mischievously’), between an adjective and
its elative (lep ‘beautiful’ and prelep ‘too_beautiful, ~magnificent’), between an
adverb and its elative (glasno ‘loudly’ and preglasno ‘too_loudly’) and between a
lemma and its abbreviation (gospod ‘mister’ and g. ‘Mr.’).

<RelatedForm>
<feat att="idref" val="LE 64ba3adcc4c42841599358c8
6b738flc"/>
<feat att="besedna vrsta" val="pridevnik"/>
<feat att="lema" val="pazljiv"/>
</RelatedForm>

Figure 6: Related form (adjective) of the adverb paz/jivo ‘carefully’ in the XML
LMF format.

To summarize the above description of the Sloleks lexicon entry structure, Figure
7 shows the full set of information included in the lexical entry of the adverb

pazljivo ‘carefully’, schematized to better visualise the hierarchical organisation of
the original data in the XML LMF format.
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Figure 7: A schematic illustration of the full lexicon entry for the adverb pazljivo
‘carefully’ in the XML LMF format with inflected forms shaded in blue.

2.4 Visualisation

In addition to being used in various natural language processing applications,
a structured collection of morphological information on Slovenian lexica that
enables flexible modifications of the information that is displayed, and how it
is visualised, represents an equally valuable language resource to be used as an
autonomous inflection manual or integrated into other language resources, such
as an online dictionary (see Dobrovoljc in this volume). An example of Sloleks
lexicon visualisation has also been proposed as part of the Communication in
Slovene project portal.'*

As can be seen in the example of the visualisation of the lexicon entry for the ad-
verb pazljivo ‘carefully’ (Figure 7) in Figure 8, the red-coloured lemma is followed
by information on the part-of-speech category, lexical features and the overall

12 heep:/[www.slovenscina.eu/sloleks




corpus frequency (a sum of frequencies for individual inflected forms included
in the original database). This is followed by a separate display of the inflectional
paradigm with corresponding grammatical and normative features, where specific
combinations of inflectional features (grammatical forms) are separated by a line.
Numbers in the frequency column include a hyperlink to the usage examples in
the online corpus concordancer (corpus queries are generated automatically for
the given word form, lemma and MSD combination). The bottom of the entry
includes information on potential related lemmas (and their part-of-speech cat-
egory), also in the form of a hyperlink to the corresponding lexicon entry.

SLOLEKS: Slovenski oblikoslovni leksikon

Kako pregibamo besede v slovenskem jeziku?
Legenda:

E == standardna oblika
== nestandardna oblika

pazljivo prislov, sploni; 6.255 pojavitev

oblika stopnja pogostost
patzljivo nedoloéeno 6.155
pazljiveje varigntna primernik 97
pazljivejse variantno primernik 2
najpazljiveje variontno presenik ok
najpazljivejie variantno preseznik 1]

pazljiv pridevnic

Figure 8: Visualisation of the lexicon unit for the adverb paz/jivo ‘carefully’ in
the Sloleks web service.

3 GUIDELINES FOR FUTURE DEVELOPMENT

3.1 Expanding the entry list

As already stated in section 2.1., the Sloleks Morphological Lexicon currently
contains around 100,000 of the most commonly used lemmas in Slovene vo-
cabulary. Compared to the glossaries of other accessible morphological resources
for Slovene, which are either smaller in size (Apertium, MULTEXT-East) or are
not corpus-based (SP 2001, DSLL), it currently covers the largest percentage
of general Slovene vocabulary. However, the planning of dictionary and other
linguistic descriptions of modern Slovene on the one side, and the growing and
diverse needs for its machine processing on the other, also necessitate its further
expansion. This process is envisaged as three concentric circles, each representing
the fundamental starting point of the next, although not necessarily drawing on
the same methodological considerations.




Given that priority is given to the integration of morphological data into a digi-
tally-born descriptive dictionary of modern Slovene, the first concentric circle of
the further expansion of the Sloleks Morphological Lexicon represents its harmo-
nization with the dictionary database entry list, i.e. the inclusion of the (missing)
core lexical units of the Slovene language, including multiword dictionary head-
words, spelling variants, and other lemmas or forms morphologically linked to
the lemma of a given dictionary headword.

The second circle of expansion includes the vocabulary taken from the reference
corpus of the Slovene language. Although some of the reference corpus vocabu-
lary will not necessarily become part of the dictionary, depending on the diction-
ary headword selection criteria, it nevertheless forms an indispensable part of
various language technologies — including those used in dictionary compilation —
since the lemmatizers, morphosyntactic taggers, and lexical data extraction tools
must be capable of correctly recognizing both headwords and their surrounding
vocabulary. In accordance with the virtuous circle of linguistic annotation, the
expansion of the lexicon improves the language model of the tools, which in turn
improves the accuracy of corpus annotation.

By comparing the overlap of word forms (token types)' in the Sloleks Morpho-
logical Lexicon with the vocabulary in the Gigafida reference corpus, we find that
Sloleks contains only 43% of all token types with a minimum frequency of five
occurrences in the Gigafida corpus. As expected, this share increases by increas-
ing the frequency threshold; however, the Morphological Lexicon still covers only
79% of the total 251,292 token types that appear at least 100 times in the corpus.
Such frequency of an individual token type (i.e. word form, not lemma) in a bal-
anced and representative corpus is already a strong indicator it should be formally
described in an adequate morphological database.

A more detailed analysis of the list of the most common word form types in the
Gigafida corpus not yet present in the Sloleks Morphological Lexicon indicates
that the database would benefit from being expanded with the following vocabu-
lary groups:

* various types of abbreviations (p., s., j..; nan., dok., mr.; m2, cm3, a3; UV,
MMS, VIP SUV; VPS, SZ, etc.);

* borrowed nouns (cizy, miss, fax, art, dj, bluetooth, mac, facebook, prix,
alias, maestro, college, gay, styling, fitness, volley, weekend, hiphop, etc.);

¢ non-inflected attributes (turbo, online, anti, stereo, retro, audio, etno, la-
tino, afro, etc.);

13 In doing so, we intentionally compared only word forms written in lowercase letters, since we did not want to depend

on the automatically added data about the lemma or the spelling particularities found in corpus texts (e.g. slovenija,

ljiubljana, etc.).




* non-standard word form spellings (zud, kr, blo, brezveze, dobr, nevem,
kao, jst, jap, tolk, né, lahk, drgac, al, tm, zarad, mislm, pomoje, una, brez-
veze, etc.);

* interjections (Zivjo, bognedaj, jao, jp, hehe, he, habaha, hahahaba, svis,
hehehe, khm, etc.);

e foreign and Slovene proper nouns (obama, ilirika, evroliga, barca, clio,
patria, beverly, pomurec, messi, airways, michel, svena, sarkozy, coca, ev-
rovizija, titanik, cedad, Wikipedia, etc.);

e dialect or field specific vocabulary (Skrinja, zaliiblenih, mojoga, skiirec,
zadvecerek, Spas, etc.);

e some commonly used vocabulary or loanwords (drugouvricen,
mimoidoli, prida, kapitalov, superpokal, Stoparski, fotogalerija, tricetrt,
bogve, drugoligaski, didzej, avtohisa, enoprostorec, osemvaljnik, supermod-
el, drska, preska, Cetrtinski, pozarnik, klaviaturist, klientelizem, kapetan-
ski, avtoprevoznistvo, oznacba, predizbor, napak, prismucati, nezemljan,
brezplacnik, evroobmodje, streljaj, dvetretjinski, etc.).

* For the purpose of natural language processing, frequently used foreign
vocabulary should also be recorded, such as lexical items constituting
foreign proper nouns (e.g. the, of, and, etc.).

After expanding the lexicon with the missing headwords from the dictionary
and the frequent vocabulary found in the reference corpus, the third circle of
expansion foresees the inclusion of specialized vocabulary for the requirements of
specific language manuals or technological applications, such as typically spoken
vocabulary, vocabulary from individual areas of expertise, dialect vocabulary, or
other types of vocabulary from different registers. As opposed to the first two
circles, which represent the universal core of a language’s lexicon description,
the third circle of expansion of the lexicon cannot be foreseen or guaranteed
in advance; however, it is of key importance that the community be allowed to
carry out the expansion independently, by providing it with the tools and sources
necessary for such task — starting with an open source database of inflectional
patterns for Slovene, as discussed in the following section.

3.2 Revising morphological patterns

One of the most important tasks linked to both the expansion and re-evaluation
of existing lexicons for Slovene is the creation of a finite set of machine-readable



inflectional patterns for the language, which would enable the validation of in-
flectional paradigms of headwords in existing reference books, the assignment of
paradigms to new lemmas, and the development of methods for their automatic
recognition in text corpora (e.g. Snajder 2013 for Croatian). When we look at
the range of morphological lexicons for Slovene, one could assume that there
already exist several similar collections of inflectional patterns. However, these
are not available to the research community at large, and the principles behind
their design, classification and compliance with actual language use are mostly
not documented. What is more, the initial attempts to implicitly register the
complete list of patterns based on the comparison of patterns available in larger
accessible reference works, such as SP2001, Apertium, and Sloleks (Dobrovoljc
2014), also revealed non-systematic pattern selection and classification, as many
errors, inconsistencies or incompatibilities with contemporary language usage
were identified in all three language resources.

This confirms that any upgrade or further application of the existing morphologi-
cal databases in Slovenian should also involve the creation of an updated, freely
accessible list of formalized inflectional patterns for the language. However, in
contrast to the traditional linguistic approaches to description of morphological
patterns in Slovene, their use in language technologies requires the considera-
tion of a few additional design principles. In addition to the strict separation of
inflectional patterns on the one hand, and pronunciation patterns on the other
(as opposed to simultaneous description of both orthographical and pronuncia-
tion changes during inflection in DSLL, see sections XXXVIII-XLIX), as well as
machine-readable formalization of patterns in the form of algorithmic rules for
paradigm generation — both aspects are discussed in detail by Dobrovoljc et al.
(2015), and have already been implemented in the initial Sloleks design — future
revisions of the existing inflectional patterns in the lexicon should mainly focus
on their compliance with actual language use.

Updating morphological information based on tendencies observed in bal-
anced and representative corpora of modern Slovene would not only ensure
an exhaustive coverage of the frequently used vocabulary (regardless of its
compliance with the existing codification norm), but also enable an impor-
tant re-evaluation of morphological descriptions in existing reference gram-
mar books and dictionaries, which were not based on such vast collections of
authentic language use. As demonstrated by Dobrovoljc et al. (2015), who
compared the DSLL2’s schemes for dynamic stress and morphology with data
occurring in the Gigafida reference corpus, contemporary language use reveals
the inexistence of some supposedly systemic inflectional forms (e.g. the ac-
cusative dual cerkvé of the noun cérkev ‘church’), as well as the unjustifiability
of some theoretic presuppositions, such as the claim that the ¢ comes between
two sonorant consonants in the dual and plural genitive case only when the




second sonorant is 7 (kamra: kamer), since usage shows that ¢ may be inserted
even between other combinations of sonorants (e.g. himna: himen; kolumna:
kolumen; avia: avel).

Such re-evaluations based on analysis of authentic language use are even more
important from the point of view of complete paradigm attribution, i.e. the cou-
pling of concrete lemmas with concrete inflectional patterns, where initial analy-
sis of attributed patterns of comparison for adverbs in the Sloleks Morphological
Lexicon and the SP 2001 Slovenian Normative Guide Dictionary (Dobrovoljc
2014) revealed that both reference works diverge from common language use.
For example, some adverbs that demonstrate comparison by inflection in the Gi-
gafida corpora (e.g. smiselno, preudarno, poredko, enakovredno, korektno, sportno)
are referenced without any inflectional paradigm in one or both manuals, where-
as sometimes the paradigm for comparison is attributed to adverbs that do not
exhibit such behaviour in common use (e.g. arogantno, bistroumno, strahovito,
zagonetno, etc.). Even more surprisingly, such discrepancies occur in morphologi-
cal patterns for exceptions, where the Slovenian Normative Guide, for example,
gives the comparative forms drazje, oZje and tegje for the adverbs drago, ozko and
tezko (even though comparative forms draze, oZe and reze also appear in the cor-
pus); the forms krajse and kracje are given for the adverb kratko (even though the
second form is not present in language use); the adverb gladko has the forms glad-
keje, gladkejse, glaje and glajse (even though glaje does not occur in the reference
corpus and glajse has only one entry), and so on.

3.3 Categorizing variation

Morphological variation, i.e. the existence of several formal possibilities of ex-
pressing the same grammatical form, is quite common in Slovene, and occurs at
various linguistic levels: the spelling (v naprej or vnaprej ‘ahead’), pronunciation
(Idrsdukal or ldrsdlkal ‘skater’) or accentuation (upokdjenec or upokojénec ‘pen-
sioner’) of lemmas, as well as when selecting the morphological paradigm (Luka:
Luka or Luke or Lukata for inflection of the male name Luka), the spelling or
pronunciation of inflected forms (college: collegea or college for inflection of the
loanword college), or word formation (vanilija: vanilijev, vanilijin or vanilin for
forming an adjective from the noun vanilla).

Given that morphological variants in the existing version of the Sloleks lexicon
are listed as word forms with identical lexical or grammatical properties, we are
unable to systematically distinguish between them without additional specifica-
tion of the expected differences. Consequently, since morphological lexicons are
used for various purposes, it would be useful to assign the differentiation (variant)




features to the individual variants, along with their systematic classification. In
doing so, we must stress that this kind of classification must not be confused with
normative qualification (illustrated in Section 2.4.4.3): the first denotes a user’s
choice within the language system, while the second entails subsequent linguistic
interpretation, which largely depends on social conventions and is thus also sub-
ject to change. Both sets of information are essential to a morphological lexicon;
however, since classification enables a directed recall of individual variant forms
or complete variant paradigms of one or more lexical units, while the informa-
tion on their normative (non-)stigmatization is a key component for integrating
the lexicon into language reference books, and can also be of value to language
technology applications for text generation, such as machine translation software
or speech synthesizers, that can benefit from information on the (non-)standard
nature of individual variant choices.

The first attempts at systematic classification and normative qualification of
variant morphological forms have already been made when establishing the
design and workflow of the “Slogovni priro¢nik”* (Online Style Guide) web
portal. The portal is intended as an online service for solving the most common
language-related issues in Slovene text production, by juxtaposing information
about the valid orthographic standard on the one hand and corpus data on the
other (Krek 2012¢; Krek et al. 2013a; Dobrovoljc and Krek 2013). The back-
end mechanism, which connects the user’s question to the relevant issue and its
explanation (by visualizing the corpus and normative information for the exact
queried word form(s)), takes all the necessary data from the Sloleks Morpho-
logical Lexicon, where lemmas or inflected forms, related to the language issue
in question, have been adequately categorized. Each form (base or inflected) is
therefore ascribed three types of categorization data: (i) the category of the is-
sue, i.e. the type of morphological variation, which is based on an ontologically
organized list of language-related issues in Slovene (Dobrovoljc and Krek 2011;
Bizjak Koncar et al. 2011), (ii) the type of variant within the category, and (iii)
its normative value.

An example of such a categorization is shown by a fragment of the lexicon unit
for the noun Klemen in Figure 9. At the first level, the lexical unit is already car-
rying the information about its link to language issue no. Cla3a (Morphology >
Nouns > Masculine Declensions > Nouns with Unstable Vowels > Slovene Proper
Nouns), while individual forms in the subsequent paradigm also include informa-
tion about the specific variant they belong to (Cla3a_s_1, for example, is used to
denote a paradigm that omits ¢, while Cla3a_s_2 a is used to denote a paradigm
without this omission), as well as the information on their normative qualifica-
tion (e.g. the variantno qualifier that marks a standard double).

14 htep://slogovni.slovenscina.eu/
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«feat att="sklon" val="rodilnik"/> | «feat att="zapis_oblike" val="Klemna"/>

<feat att="msd" val="SImer/> | <feat att="norma" val="variantno"/>

«feat att="SPSP" val="Cla3a"/>
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<FormRepresentation= I-

<feat att="tip" val="Cla3a_s_1"/>

<WaordForm> |-

<feat att="zapis_oblike" val="Klemena"/>

«feat att="norma" val="variantno"/>

-I <FormRepresentation= |- <feat att="SPSP" val="Cla3a"/>

<feat att="tip" val="Cla3a_s_2"/>

<feat att="pogostnost" val="875"/>

| vy e " e RN —"" E— —— —

<feat att="pogostnost” val="1620"/> |

Figure 9: Part of the S_Klemen lexicon unit with a category of variant declension.

This kind of categorization of morphological characteristics in the database thus
enables a controlled recall of data within an individual lexicon unit, such as the
list of all relevant linguistic issues related to the unit, or one or more forms of a
given variant paradigm. On the other hand, it also enables an automatic recall
of the list of all other lemmas which display the same kind of morphological,
derivational or pronunciation variance, e.g. all Slovene proper nouns with an
unstable vowel.

3.4 Adding pronunciation

The Sloleks Morphological Lexicon currently does not include data on the pro-
nunciation characteristics of the word forms it contains, meaning that the word
forms included are not accented. One of the priority upgrades to the existing ver-
sion of the Sloleks Morphological Lexicon is thus the incorporation of pronun-
ciation data, with the aim of providing a comprehensive description of both in-
flectional and phonetic characteristics of contemporary Slovene vocabulary. This
is especially important from the point of view of speech technology, since Slove-
nian linguistic infrastructure currently lacks a freely accessible lexicon needed for
the development of speech recognizers and synthesizers for various applications,
such as subtitle generators, screen readers for visually impaired, natural language
interaction systems, and the like.

The pronunciation information, based on a standard machine-readable phonetic
alphabet, should be included at the level of both lemmas and inflected forms. In
cases of pronunciation variation, a common phenomenon in Slovene, one ortho-
graphical word form can thus have several pronunciations assigned; similarly to




dealing with the variation of non-accented, orthographical forms, we can distin-
guish between them by using adequate qualifiers, which allow us to automati-
cally recall the pronunciation of an individual form or all forms in one of the
variant pronunciation paradigms (see Section 3.3 Categorizing variation). This
approach is used for all types of pronunciation variance, regardless of whether
we are dealing with phonemic (prevajalka: prevajalka-prevajayka) or accentual
variance (agencija: agéncija-agencija) of all or just one of the inflectional forms in
a given paradigm.

Just like in the current version of the Sloleks lexicon, adding pronunciation in-
formation would not change the fact that lemmas with the same spelling and
pronunciation are separated into several independent lexical units if they dis-
play different expressive characteristics, i.e. if they fall under different parts-of-
speech (e.g. the adverb and adjective sper), have different lexical properties (e.g.
the feminine and masculine noun prsz), or different inflections (e.g. the verbs
vesti: vedem and vesti: vezem). Similarly, no changes would apply to homonymic
pairs of lexemes with identical formal, but different semantic properties (e.g. the
masculine nouns bor ‘pine tree’ or bor ‘chemical element’), which would continue
to be processed as one distinct unit of vocabulary with only one corresponding
lexicon unit (the masculine noun bor), regardless of their meaning.” Since the
Morphological Lexicon does not record tonemic accent, the same rule applies to
pairs of semantically differing homographs that are differentiated only by their
tonemic accent (e.g. the adjectives bicen ‘of a pumpkin’ and bicen ‘loud’ thus
share a common inflectional paradigm of the general adjective bucen).'®

On the other hand, adding pronunciation information would change the treat-
ment of lemmas with the same spelling, but a different pronunciation, e.g. partija
(pronounced partija ‘the (Communist) party’ and pdrtija ‘the match’) or castiti
(¢dstiti ‘to buy somebody a drink’ and éas#i ‘to worship’), which to now were
considered a single lexicon unit due to their identical lemma, grammatical pat-
terns and non-accented inflectional paradigms. By introducing semantically dif-
ferentiating pronunciation information, both lexemes become independent lexi-
con units (S_partija_I in S_partija_2). However, it should be noted that current
morphological analysers for Slovene do not enable semantic disambiguation of
morphologically overlapping homographs within a given context, which is why
word forms belonging to such homographs would be given an identical lemma
and morphosyntactic tag. In turn, the corpus frequency information (see Section
2.4.4.4.) for identical word forms with identical grammatical features would be
identical for both lemmas.

15 For the relationship between the lexicon and dictionary headword, see the paper by Dobrovoljc in this publication.
16 For the relationship between formally motivated lexicon units and semantically motivated dictionary units, see Gantar

(2015) and K. Dobrovoljc in this publication.




4 CONCLUSION

The Sloleks Morphological Lexicon, together with its morphological, deriva-
tional, normative, distributional and other types of linguistic data, represents a
common intersection point between the various language resources foreseen by
the proposal for a new dictionary of modern Slovene (Krek et al. 2013b), such
as reference, balanced, spoken, historical, and other types of linguistically an-
notated corpora. On the other hand, the data from the lexicon are equally useful
in reference language manuals, such as (digital) dictionaries, online style guides,
grammars and others. By introducing a systematic approach to the description
and formalization of Slovene morphology, the Sloleks lexicon enables a uniform
and consistent treatment of morphological phenomena within the fields of both
language technologies and language resources. As such, it aims to overcome one
of the key deficiencies of Slovene natural language processing and Slovene lan-
guage teaching — from primary and secondary schools to teaching Slovene as a
foreign language.

Future development of the lexicon should mainly focus on a significant expansion
of its entry list, including multi-word units, usage-based revision of the existing
morphological patterns and their attribution to individual lemmas, systematic
linguistic and normative categorization of frequent morphological variation, and
addition of pronunciation information. All these processes must be implemented
with the current state-of-the-art technologies, many of which are already avail-
able for Slovene. The future development of the Sloleks lexicon should thus be
understood as an ongoing process without a final endpoint, since languages are
always accruing new words, which need to be both adequately described and ef-
ficiently processed. With this in mind, the widespread usability of the lexicon can
only be assured by a continued open access to this resource. This not only justifies
the investment into its development, but also gives the Slovene language the op-
portunity to survive in the coming digitized world.
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1 INTRODUCTION

Dictionaries are essential language resources, indispensable to both foreign lan-
guage learning as well as native language acquisition. Dictionary use has a posi-
tive impact on the learning and retention of new words, and facilitates the im-
provement of knowledge with regard to the semantic characteristics and usage
of words (Paynter et al. 2005: 35-37, 41-45). Moreover, the rich vocabulary
that dictionary users can acquire is an extremely important part of individual’s
communication skills. In the context of education it is important to stress that
dictionaries play an important role in student performance, as they can be used
as an aid in understanding new material, and consequently contribute to better
reading literacy (Paynter et al. 2005: 3—7; Pe¢jak 2012: 31). However, experts
warn that the use of a dictionary which does not consider the development
and language proficiency levels of children and other learners, as well as their
specific needs, can have negative impacts (e.g. Wright 1998: 7).

In Slovenia there are no dictionaries targeted at non-native or young native
speakers of Slovene. Similarly, there is also limited research literature that fo-
cuses on these topics. As a result, teachers of Slovene (as L1 or as L2) often use a
general monolingual dictionary, i.e. the Dictionary of Slovene Literary Language
(DSLL),' despite the dictionary targeting adult native speakers of the language.
According to research (see Section 2), only a small proportion of teachers in
primary and secondary schools are aware of the problematic nature of using
such a dictionary in teaching, with most thinking that DSLL is totally ap-
propriate for use with students of all levels. This is partly the consequence of a
lack of dictionary choice, and predominant and symbolic role of this general
monolingual dictionary, which is regarded as a fundamental language resource
(as it claims to contain all the important information on Slovene words; see
Stabej 2009; Rozman 2009). Another contributing factor is a lack of research
focused on dictionary use in relation to language teaching, language acquisition
and vocabulary retention.

This situation has slightly improved in the last decade, as a few studies into
dictionary use in education have been conducted. The findings of such works
are very important for the planning of dictionaries for young native and non-
native speakers, taking into account the fact that dictionaries should always
consider the needs and abilities of target users, as well as their dictionary habits
(i.e. how they consult dictionaries). When planning dictionaries for young na-
tive speakers or older learners of Slovene, it is thus important to know which
information they are more likely to need or consult (and will be more relevant
to them), and how such information should be presented. To some extent, we

1 This is discussed in more detail in Section 2.




can draw on existing research on and experience in the compilation of school
or learner dictionaries of other languages (see Section 3). However, this knowl-
edge is not directly transferable to the Slovenian situation or language, mainly
due to differences in how this society perceives dictionaries, standardisation
and language teaching, as well as the particularities of its didactic methodology
and education system.

The first part of this paper presents an overview of dictionary use research in Slo-
venia (Section 2), and then presents a review of the relevant international research
studies (Section 3). In Section 4, we discuss concrete solutions based on existing
research and our knowledge of the field, and also considering the characteristics
of language development.

2 DICTIONARY USE RESEARCH IN SLOVENIA

Several studies have been conducted into the understandability of dictionary in-
formation among pupils and students in Slovenia, as well as dictionary use in
Slovene language teaching, and language problems. This section provides an over-
view of the key results relevant for the planning of the dictionaries for non-native
and young native speakers of Slovene.

2.1

The first large-scale survey was conducted in 2008 (Stabej et al. 2008). The survey
included 409 teachers of Slovene and 3,427 students at different levels of educa-
tion, from 4™ grade of primary school up to 4" year of secondary school. The
survey was two-fold: the first part was focused on the use of and opinions about
monolingual dictionaries, and the second part aimed at detecting problems in
language acquisition.

The responses revealed that the teachers used dictionaries quite frequently
when preparing different types of teaching materials; mainly for teaching vo-
cabulary, but also for teaching grammar, literary and technical texts, and when
preparing and correcting homework and tests. DSLL was the most frequently
used dictionary, with 96.8% of teachers reporting occasional use of DSLL
in class. DSLL was also consulted when learning different syllabus contents
(Table 1), even when using a dictionary was not envisaged by the syllabus or
textbook. In addition, the teachers often prepared exercises on learning how
to use DSLL.



Table 1: Percentages of teachers using DSLL in different teaching activities

literary text 68.5
lexis and phraseology 65.3
technical text 56.2
orthography 52.8
group correction of tests and homework 39.4
proper pronunciation 37.9
grammar 32.3
text linguistics and communication 24.2
Other 2.4

The majority of the teachers reported encouraging students to make independent
use of dictionaries in various activities (Table 2), especially those related to encod-
ing, and occasionally directing students to the dictionary when encountering an
unknown word.

Table 2: Percentages of teachers that encouraged the use of dictionaries® du-
ring different activities

writing 71.6
searching for synonyms and antonyms 62.3
preparing an oral report 61.1
text correction 56.0
searching for Slovene equivalents of foreign words ~ 55.5
searching for unmarked equivalents 54.0
language exercises 37.2
reading 27.6
other 4.9

The teachers agreed that it is useful for students to learn how to use monolingual
dictionaries, because this skill improves their communication skills, helps them
with using language correctly, facilitates language acquisition and helps expand-
ing their vocabularies. Overall, the teachers had good opinion of DSLL, giving

the following reasons:

* they stated that it is useful for solving various language problems (espe-
cially those related to word meanings, spelling and pronunciation, slightly
less with those related to stylistics, terminology, pragmatics and grammar),

2 The question asked about the use of DSLL, the dictionary part of Slovene Orthography, and dictionaries of foreign words.



* they agreed that it is normative,
* they believed that it is easy to understand and use,
* the majority (73.3%) considered it suitable for students.

Similarly, the students surveyed also thought highly of dictionaries:

* they stated that they help by providing the correct language use and thus
solving language problems,

* they see dictionaries as normative reference works,

* they did not consider dictionary definitions to be too demanding, but
agreed that the often difficult-to-understand abbreviations and symbols
make dictionaries more difficult to use than necessary.

However, despite their positive attitudes towards dictionaries, a majority of the
students did not like to use them (only 37% of primary school students and
30.3% of secondary school students agreed with the statement Rad/a uporabljam
slovarje; ‘1 like using dictionaries’) or simply did not use them at all (for example,
DSLL is used by only 24.5% of primary school students and 16.5% of second-
ary school students). On the subject of independent dictionary use, the students
reported using them mainly when doing dictionary-related exercises. When it
came to solving language problems, the students mainly reported consulting dic-
tionaries about the meaning and spelling of words. In both cases, the percentage
of students using dictionaries was rather low. Similarly, using a dictionary proved
to be one of the least favoured strategies when solving problems related to lexis,
as the students preferred to ask a teacher or a friend, not complete the exercise, or
search for the answer on the Internet.

Also interesting in this earlier study are the teachers” answers with regard to the
types of language errors they most often find in their students” writing or speak-
ing. By far the most frequent are spelling or pronunciation errors, followed by
grammar and style errors, while less commonly observed are errors related to
semantics, collocations, syntax and phraseology.

2.2

A similar survey, but much smaller in size, was conducted in 2013 (Cebulj 2013).
The subjects were 75 primary school teachers (up to 5% grade). Most of the teach-
ers (even those in 1 grade) reported using DSLL in class and teaching their pupils
how to use it, and also using dictionaries as one of the strategies for explaining the



meaning of words.” The teachers did report that they often observe pupils having
difficulties in using DSLL (especially problems with the order of the alphabet
when looking up words), and a majority of them agreed that there is a need for
a school dictionary.

2.3

As part of the Communication in Slovene project (SS]),* a major survey on Slo-
vene language teaching was conducted in 2010 (Rozman et al. 2010; Rozman et
al. 2012). The respondents were 276 teachers of Slovene as L1 and 1,465 students
(attending the last three grades of primary school or attending secondary school).
Despite not including many questions related to dictionaries and language acqui-
sition, this work does provide some highly relevant findings.

The teachers stated that they saw the acquisition of vocabulary during education
as very important, so ideally they would dedicate more time to activities promot-
ing this. In contrast, they would dedicate less time to reference works and how
they are used, although they still considered these activities to be fairly important.
Similarly, the students believed that a large vocabulary is the most important part
of obtaining good communication skills,” and considered knowing about dic-
tionaries and how to use them as less important, even less important than know-
ing how to use the internet. Consistent with this view were students’ answers on
the use of different language resources and information and communications
technology (ICT): they reported using electronic resources, especially web brows-
ers, much more frequently than dictionaries (especially paper dictionaries) when
it came to solving language problems. These findings are also consistent with the
results of Stabej et al. (2008), presented in section 2.1. On the other hand, the
teachers, and especially the older ones, rarely used online dictionaries and ICT in
class, although in principle they supported the use of these resources.

2.4

Also conducted during the SS] project was a survey on the understandability of
grammatical (morphosyntactic) information in DSLL (Rozman et al. 2010). The

3 The teachers using the dictionary as a source of information on the meaning of words, or, less frequently, pupils using the
dictionary independently.

4 heep:/[www.slovenscina.eu/

5 The question was: Which of the skills presented below is in your opinion important for speaking, writing and reading
Slovene literary language? Eight answers were provided, and the respondents had to evaluate cach of them on a scale

of 1 to 6.




survey included 389 students attending 8" and 9 grades of primary school and
2" and 3" years of secondary school. The findings showed that newly compiled
entries in which the grammar information was as explicit as possible were more
understandable than DSLL entries,® which provide the same information in the
form of abbreviations, or when the information in the entries is condensed im-
mediately after the headword. The most useful factors with regard to improving
understanding were those entry components that contained more explicit gram-
mar information and were most relevant for the questions in the test used in the
survey; the position of the information in the entry was not relevant. The exam-
ples of such information included non-abbreviated labels, specially highlighted
explanations and dictionary examples.

2.5

Conducted between 2007 and 2009 as part of a PhD thesis, Rozman (2010) is
a detailed analysis of syllabi and textbooks for Slovene for the last six grades of
primary school and all years of secondary school. The analysis focused on the
level of dictionary-related content in Slovene language teaching. It also included
a survey on the understandability of dictionary definitions, conducted with about
607 students from three age groups: 5* and 6" grades of primary school, 8" and
9™ grades of primary school, and 2" and 3" years of secondary school.

The ability to use a dictionary is one of the objectives of the Slovene syllabus
that should be achieved at the end of primary school. Dictionaries are part of
the syllabus from 7% grade onwards, although exercises involving dictionary
use (especially the use of DSLL) are also found at earlier levels. The analysis
in this study pointed out several problems in introducing dictionaries into the
teaching process, most of which stem from the fact that due to its outdatedness,
size, internal structure and less explicit nature of the information it contains,
DSLL is often too demanding to allow the kind of consultation envisaged in
such exercises.

The survey focused on comparing the understandability of DSLL definitions and
of those written especially for the survey. These newly written definitions targeted
maximum understandability and took into account the principles of explicit-
ness and straight-forwardness, and avoided using abstract or specialised vocabu-
lary, complex syntax and highly polysemous words. The testing confirmed the
hypothesis that DSLL definitions are less understandable, especially to younger
students, due to their abstract nature and overly demanding definition vocabu-
lary. The survey also pointed to several features of definitions that affect their

6 Especially to students in primary schools.



understandability, most of them being linked to their abstract nature, structure,
length and type, or to the structure of dictionary entries.

2.6

In 2010, a freely available corpus of student texts called Solar” was built, contain-
ing authentic texts written by primary and secondary school students, which
makes it a good source of information on their writing skills. An exhaustive anal-
ysis of the corpus (Kosem et al. 2012a) has been conducted for the purposes of
the Pedagogic grammar portal,® although this analysis is only partly relevant for
dictionary planning, as language errors’ were categorised according to language
problems (e.g. spelling, syntax) rather than at the level of individual words. The
latter approach was used by Arhar Holdt and Rozman (2015), who focused on
extracting information that could be used in the preparation of a school diction-
ary or vocabulary-related teaching materials. Their research was conducted on
only part of the Solar corpus, but still confirmed that such information would
be useful for dictionary treatment of both content and function words. Among
the identified features that would be particularly useful for dictionary users are
linking dictionary and grammar information, putting a heavier stress on the col-
locational, stylistic and syntagmatic characteristics of words, offering the option
to compare words with similar forms but different meanings, and pointing out
similarities and differences between words with similar meaning but different col-
locational, stylistic or other characteristics.

2.7

All the studies mentioned above focused on students and teachers in Slovenian
primary and secondary schools, and there is almost no research literature on Slo-
vene as a second or foreign language. One exception is Rozman (2003), consist-
ing of an analysis of English advanced learners’ dictionaries and a short survey
among 64 participants and 18 teachers of Slovene L2 language courses, con-
ducted in the summer of 2003 by the Centre for Slovene as a second and foreign
language (CSDT]J).' The results confirmed the need for a monolingual diction-
ary for non-native speakers of Slovene, and based on this, concrete suggestions
on certain aspects of dictionary content were prepared. A similar survey, but on a

7 hetp:/lwww.slovenscina.eu/korpusi/solar

8  http://www.slovenscina.eu/portali/pedagoski-slovnicni-portal

9 Only instances of language use corrected by teachers counted as errors.
1
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smaller scale, was conducted by CSDT] in May 2015; the survey contained ten
questions and was completed by 15 teachers of Slovene as L2.

The main findings of both surveys can be summarised as follows:

* The vast majority of language learners use dictionaries,

* they mainly use bilingual dictionaries, with a combination of Slovene
and their mother tongue,

e DSLL is the only monolingual dictionary they consult,

e DSLL is used by more advanced learners, speakers of other Slavic lan-
guages and linguists,

* dictionaries are used in different activities, most often when writing,
translating and reading,

* the majority of learners would use a monolingual dictionary for non-
native speakers, if available.

* many language teachers use monolingual dictionaries of Slovene in class,
and during different activities, especially in translation exercises and
those related to lexis (searching for meanings, examples, phrases, syno-
nyms, word families etc.),

* the majority of teachers think that a monolingual dictionary for non-
native speakers is needed,

* amonolingual dictionary could be used earlier in language learning (ac-
cording to teachers, a monolingual dictionary for non-native speakers
could be used at lower levels, e.g. A2—B1, whereas a general monolingual
dictionary, such as DSLL, could be used at B2 level of Common Euro-
pean Framework of Reference for Languages),'

* such a dictionary for non-native speakers would be more suitable for
different class activities, including writing and reading,

* many teachers believe that such a dictionary should above all contain
simple definitions and many examples, and should be available in elec-
tronic format,

* teachers think that learners mainly need information on meaning, usage
and grammar,

* the most frequent errors of language learners observed by the teachers
are related to syntax and collocations.

11 The Common European Framework of Reference for Languages: Learning, Teaching, Assessment (2001). Cambridge:
Cambridge University Press. 15 July 2014. http://www.coe.int/t/dg4/linguistic/cadrel_en.asp. CEFRL describes language
competencies at six levels, with A2 being the second level, and B1 the third level.
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3 DICTIONARY USER RESEARCH OUTSIDE
SLOVENIA

An overview of research on dictionary use around the world reveals a situation
that is the exact opposite of that in Slovenia, as the research is dominated by stud-
ies of languages learners, while few examine dictionary use of native speakers. In
addition, the subjects of a majority of the studies are students, mainly of foreign
languages or translation, or else linguists or language teachers.

Technological progress has prompted a shift in research focus to examining the
differences between the use of different dictionary media. As early as the 1990s,
Leffa (1993) compared the use of electronic and paper dictionaries among pri-
mary school students, and found that they translated the focal texts better and
faster when using an electronic dictionary. In addition, 80% of students preferred
using electronic dictionaries. A similar preference was shown by L2 students of
Spanish in Aust et al. (1993), which, among other things, pointed out that one
of the advantages of electronic dictionaries over paper ones is the number of look
ups that can be conducted within a given timeframe. Similar conclusions have
been reached by Nesi (2000), Corris et al. (2000), Tono (2000), Laufer (2000),
Winkler (2001), Laufer and Levitzky-Aviad (2006), Petrylaite et al. (2008) and
Dziemianko (2010). Some of these studies have provided other interesting find-
ings. For example, in her study with students of English as L2, Laufer (2000)
found that the results of a test on understanding unknown words improved sig-
nificantly when the students were presented with a combination of translations,
definitions and examples. In her study, Winkler (2001) found that the skills
needed for using an electronic or paper dictionary are sometimes very different,
and that the difficulties that arise when using both also differ. Also relevant in
the context of the current study are the findings by Chen (2010) on the use of
pocket paper and electronic dictionaries.'” The results showed that the subjects
(85 Chinese learners of English) used pocket electronic dictionaries much more
frequently than paper ones. However, there were differences identified in terms
of dictionary use for specific activities, and these were linked to the amount of
information that could be shown at one time on a page or a computer screen.
More specifically, the subjects preferred using electronic dictionaries for reading,
and paper dictionaries for translating and writing.

Many studies into dictionary use focus on identifying the types of entry infor-
mation most often consulted by users. The most frequently consulted types of
information are definitions and spelling (Béjoint 1981; Jackson 1988; Batten-
burg 1989; Harvey and Yuill 1997; Hartmann 1999; Kosem 2010; Verlinde and

12 Pocket dictionaries are usually small, portable dictionaries (a relatively small number of entries number of entries, containing
short and simplified information on headwords).



Binon 2010; Lorentzen and Theilgaard 2012), with synonyms also being con-
sulted quite frequently. Non-native speakers also frequently consult grammatical
information, collocations, examples and idioms or phrases (Béjoint 1981; Harvey
and Yuill 1997). Other types of information, e.g. etymology and pronunciation,
are rarely consulted (Hartmann 1999; Kosem 2010). Especially worth mention-
ing is a study by Kosem (2010), conducted among 444 native speakers and 169
non-native speakers studying at Aston University. The results, presented in Table
3, show that the non-native speakers consulted nearly all types of information
(spelling being the only exception) more often than the native speakers did. It
should be noted, however, that certain types of information, such as examples
and collocations, receive much more detailed treatment in dictionaries for non-
native speakers.

Table 3: Use of different entry components by native speakers and non-native
speakers (1 — almost never, 2 — rarely, 3 — often, 4 — almost always; from Kosem

2010: 162)

definition 3.44 3.56
spelling 2.82 2.73
synonyms 2.63 291
examples 2.45 2.92
usage and grammar 1.72 2.16
phraseology 1.66 2.27
collocations 1.49 2.15
pronunciation 1.60 2.10

There are also several studies on the words looked up by dictionary users. For
example, Béjoint (1981) found that 66% of students (non-native speakers) never
looked up frequent words, and similar findings were later reported by Hatherall
(1984), Bogaards (1998) and Nesi and Haill (2002). These findings were not
confirmed by Verlinde in Binon (2010), who analysed 55,752 searches in Base
lexical du francais (BLF) and found that the users looked up frequent words quite
often. Similar conclusions were reached by de Schryver et al. (2006), who ana-
lysed nearly half a million searches in a Swahili-English dictionary and found a
certain correlation between the corpus frequency of the words and the frequency
with which they were looked up. However, as this correlation was identified for
only the top few thousand words on the frequency list, the authors argued that it
is impossible to predict which words will be of interest to dictionary users. Trap-
Jensen et al. (2014), analysing the log files of searches in the online version of the



Danish dictionary (Der Danske Ordbog)," found that function words and words
with high corpus frequency were among the most frequently looked up (60% out
of 1000 most frequently looked up words were found among the 10,000 most
frequent words in the corpus).

Research also points to a few dictionary use strategies that often determine whether
the search for or interpretation of dictionary information will be successful. One
frequently mentioned strategy is that of ‘choose the first definition’, reported by
Mitchell (1983), Tono (1984), Neubach and Cohen (1988), McCreary (2002),
Nesi and Haill (2002) and Kosem (2010). A similar strategy in the use of pocket
electronic dictionaries has been observed by Boonmoh (2012), with the students
in the study consulting only the part of the entry visible on the screen. This means
that it is important to order senses with the target users’ needs in mind, and
use different strategies of presenting information, e.g. providing a menu at the
beginning of the entry to enable a quick overview of entry senses and quicker
navigation through the entry. Another strategy, used by both native and non-
native speakers, is the “kidrule” strategy, in which “a short familiar segment of the
dictionary definition is taken out of context as an equivalent for the unknown
headword” (Nesi and Haill 2002: 285). The strategy was first mentioned by Miller
and Gildea (1987) in a study conducted among 10- and 11-year-old children,
and was later also found to be used by both students and adults (Harvey and Yuill
1997; McCreary and Dolezal 1999; Nesi 2000; McCreary 2002; Nesi and Haill
2002). A separate group are represented by cases when the users encounter dif-
ficulties in dictionary use, also on account of inappropriate search strategies. For
example, Selva and Verlinde (2002) report on user difficulties in finding relevant
information in polysemous entries and long definitions. Similarly, Tono (2011)
also observed users having difhiculties with searches in long entries.

The most frequently used dictionaries in dictionary use research are those for
advanced learners of English," mainly because these dictionaries are the main
sources of lexicographic innovation, and thus most interesting for detecting new
trends in dictionary use. Among the innovations introduced by advanced learn-
ers dictionaries are defining vocabulary (first used by the Longman Dictionary of
Contemporary English), whole-sentence definitions (introduced by COBUILD),
semantic indicators or signposts (introduced by the Longman Dictionary of Con-
temporary English), menus (first used by the Macmillan English Dictionary for
Advanced Learners) and the inclusion of information from learner corpora. The
main purposes of these innovations is to help users find the relevant information
more quickly, and help them with any encoding tasks. It is thus not surpris-
ing that whole-sentence definitions, signposts and menus have gradually been
adopted by some monolingual dictionaries for native speakers.

13 http://ordnet.dk/ddo
14 Especially advanced learners’ dictionaries.



There is another important trend worth pointing out in this context, and this is
that the online format is becoming predominant. In fact, it is difficult to find a
contemporary dictionary without an online version that is released in addition
to the paper one. In fact, several publishers have started to stop making paper
versions (e.g. in 2012, Macmillan announced the end of their production of pa-
per dictionaries, and has focussed solely on making online dictionaries; Rundell
2014). But the online versions of dictionaries have become much more than
simply dictionaries offered in a new format; they have turned into portals offering
access to several reference works (dictionaries, thesauri, and so on) and different
types of information on language, e.g. blogs on certain aspects of language use,
notes on frequent errors, multimedia content, etc. In this way, a dictionary is
becoming a part of a language-didactic service. Interesting for educational use
is the Wordsmyth portal,” offering access to children’s, illustrated and school
dictionaries for native speakers of English, as well as tools for solving anagrams
and crosswords, and for making glossaries and quizzes. These are useful for both
students and teachers, and can be used in class.

4 DISCUSSION

So what do we know about the needs, abilities and habits of dictionaries users,
non-native speakers and young native-speakers of Slovene, and how can we use
this knowledge in planning dictionaries?

4.1

Learning about dictionaries and how to use them is part of the Slovene sylla-
bus, materials related to or including dictionaries can be found in textbooks, and
Slovene teachers do not use dictionaries (especially DSLL) only when preparing
teaching materials and marking student work, but also in class. Studies show
that young native-speakers of Slovene use dictionaries in school when learning
about different syllabus contents and during different activities, especially when
producing text. In school, a dictionary is therefore not only a reference resource
with various information on language, including normative details, but is also an
important didactic tool. We can assume that a (descriptive) dictionary made with
the needs and abilities of school students in mind would be even more widely
used in education, and would have a considerably greater impact on the develop-
ment of students’ communication skills. In order to achieve this goal, we need to

15 heep:/[www.wordsmyth.net




abandon the traditional notion of a dictionary as a separate resource, and think
about the development of an online portal that would offer several types of lexi-
cal information. As shown by the analysis of Arhar Holdt and Rozman (2015),'
we need to apply corpus analysis and the analysis of syllabi to detect the language
problems of students and devise resources that will not only alert users to such
issues, but also offer ways to solve them. Moreover, standard dictionary contents
need to be accompanied with explicit (more “educational”) explanations, and
with information on grammar, orthography, norm, stylistics, collocational char-
acteristics, differences between synonyms or related words, and options to com-
pare different words or their meanings. Other useful content includes quizzes,
exercises, multimedia material, lists of common language problems, lists of word
families or semantic types and so on. All these types of information and tools will
facilitate students’ language acquisition, as it will be easier for students to link
new information with existing knowledge and include it in their mental lexicon
(see, for example, Rozman 2010: 32). In addition, a combination of information
on words and exercises will facilitate the development of strategies for vocabu-
lary acquisition (Paynter et al. 2005: 30—68). Explicit explanations for problems
related to norm and usage, which go beyond the existing practice of presenting
language use as black-and-white (right and wrong) (Stabej et al. 2008), are ex-
tremely important for improving students’ understanding of the complexities of
language (and with that, their communication skills).

4.2

Having such an informative and didactic value, as described in 4.1, the envisaged
dictionary would also be more appealing for students’ independent use. Research
shows that dictionaries, even online dictionaries, are currently rarely used by Slo-
vene students, yet the internet is frequently used to find language-related infor-
mation. We do not know the reasons for this, but can assume that one is related
to the low user-friendliness of online dictionaries and their entry structure, with
the information in these often too condensed, poorly structured and difficult to
understand.

Empirical studies, as presented in 2.4 and 2.5, focussed on certain components
of dictionary microstructure, have shown that DSLL, as the most widely used
dictionary in Slovene education, is often too difficult to understand, especial-
ly for younger students (i.e. those in primary schools). The way that grammar
information is coded in the entries makes their interpretation very demanding
for students, and the findings show that it is much more efficient if grammar

16 Similar practices can be observed outside Slovenia, e.g. Vocabulary.com and Merriam-Webster.com.




information is provided in the form of a label, example or in a specially dedicated
section on usage. Nonetheless, a larger-scale survey is needed to determine not
only which grammar information in the dictionary should be made more ex-
plicit, and how, but also to identify the best ways of presenting such information
(on grammar and other characteristics of words).

As far as definitions are concerned, they need to be devised by considering the de-
velopment level of students, as evidenced by the rewritten definitions in Rozman
(2010), which were produced based on this approach and proved more under-
standable than those in DSLL (see Section 2.5). Students’ vocabulary size and
structure, as well as their understanding and knowledge of abstract meanings, the
relationships between different words and meanings, longer and more complex
syntax, morphology and word formation, all improve over time, partly due to
mental and cognitive development and partly due to (language) education in
school (see Rozman 2010). However, as Rozman’s study focussed only on the
understandability of definitions, it does not provide the answer to the very im-
portant question of whether definitions aimed at younger students are also suit-
able for older ones.

Rozman’s study points to several characteristics that affect the understandability
of a definition, such as: indirect definitions are better than direct ones; definitions
with common words are effective in most cases, except when the words used
are highly polysemous and reduce exactness and concreteness; and definitions
should not contain rare (terminological) words, and should not be too abstract.
Moreover, the study offers some suggestions how to approach the sense division
of polysemous words, namely that the students have trouble understanding the
meaning of the word in the dictionary if the entry contains closely linked senses
with complex and abstract definitions.

4.3

Existing research provides some valuable guidelines for planning a dictionary
suitable for students and when used as a teaching aid. Nonetheless, several ques-
tions remain. One of these concerns the treatment of function words, which has
not been addressed by researchers other than Arhar Holdt and Rozman (2015),
whose findings point to the need to replace or improve existing dictionary defini-
tions with more functional or grammar-oriented ones.

Also missing is empirical data that would help with the creation of headword
lists. Language acquisition theories suggest that during education an individual’s
vocabulary expands mainly in terms of multi-syllable, abstract and specialized




words, and later also with less frequent and more specialized words. However,
limiting the headword list to or focussing dictionary treatment on these words
is probably too narrow of an approach, as analyses of the Solar corpus indi-
cate that students have many problems with general words, especially during
language production activities (Kosem et al. 2012a; Arhar Holdt and Rozman
2015)." This shows the need for further corpus-based and related research into
students’ language problems, and for a list of words used in textbooks and other
school materials. Nonetheless, even without relevant research it appears that
the headword list should include words that exhibit a certain level of semantic
transfer, usage different from the regular patterns, words with variants, and
words that are semantically or morphologically similar, i.e. words that are likely
to cause problems for students (with such efforts also based on analyses of the
language problems of adults).'®

4.4 In sections 4.1—4.3 the focus was on native-speaking primary and secondary
students of Slovene. What can be said about non-native speakers of Slovene and a
dictionary that would meet their needs? First and foremost, non-native speakers
are not a homogenous group — they differ in terms of their L1, proficiency level in
Slovene, mode of learning (language course, study course, etc.), and location (in
Slovenia or abroad). Language learners also differ in terms of needs and motiva-
tion, which are closely related to their learning interests and aims. Nevertheless,
these differences can still be successfully addressed by a learners’ dictionary, as
evidenced by advanced learners’ dictionaries of English (see Section 3), which are
even a source of lexicographic solutions for dictionaries aimed at native speakers.
Advanced learners’ dictionaries of English are thus a good model for a dictionary
of Slovene for non-native speakers, and possibly also for younger native speakers.
However, current information on non-native speakers of Slovene is even more
scarce that on young native speakers, as there are very few research studies in this
area. In addition, existing learner corpora of Slovene are rather small,"” and do
not enable any comprehensive analysis of non-native speaker writing.

As far as Slovene as 1.2 is concerned, there is plenty of work for Slovenian lexicog-
raphers who can also benefit from the fact that the teaching of Slovene as L2 is a
well-developed field. There are thus established methods of teaching, acquiring
and learning Slovene vocabulary, documented in various textbooks and other
didactic resources.”® Having information on what vocabulary is taught to non-na-
tive speakers (and in what ways) would be of great help in preparing a dictionary

17 Similarly, international research studies do not provide a straightforward answer on which words, more frequent or rare
ones, are more often looked up by the users (see section 3).

18 For example, see Bizjak Konéar et al. (2011).

19 The only learner corpora of Slovene in existence are a corpus without annotated errors containing 32,117 words in 306 texts
(Rozman et al. 2010), and a learner corpus called piKUST (Stritar 2012) and containing 34,873 words in 128 texts, as well
as annotated errors (5,085 in total).

20 For example, in different workbooks and texts, available at the CSDTT website.




for such users, as well as the related headword list. Another resource for devising
a headword list would be lists of words found in textbooks and other materials,
such as Sporazumevalni prag za slovens¢ino (“The Comprehension Threshold for
Slovene’; Ferbezar et al. 2004), which describes knowledge of Slovene at level B1
of the Common European Framework of References for Languages. Sporazume-
valni prag za sloven$éino also groups words according to topics, and categorizes
them into semantic groups pertaining to time, space, measurements and so on,
which can be useful information for non-native speakers. Finally, the headword
list could also draw information from the vocabulary used in language profi-
ciency tests.

5 CONCLUSION

The overview of dictionary use research in Slovenia and a discussion on the needs
of native-speaking school students and non-native speakers of Slovene, as pre-
sented in this work, make us wonder whether it is possible to make a single
dictionary that would meet the needs of both types of users. The question is in-
teresting in relation to the use of dictionaries in education and language learning.
Acquisition of L1 and L2 vocabulary are two different processes, although they
have several common aspects (Singleton 1999: 79-82; see also Jesenovec 2004).
In order to identify the common aspects that can be addressed in a dictionary,
more research and user studies are needed. It is also essential to consider the
didactic aspects of such a dictionary, or dictionaries, as solutions related to this
would be highly relevant and useful for both types of users.

There is another option worth considering, namely whether a contemporary
general dictionary could be suitable for native- and non-native speakers. This
opposes the general argument of this paper, although a few findings prevent us
from completely dismissing this idea. Firstly, all the studies into general dic-
tionary used DSLL, a dictionary that is outdated and found to be difficult to
use even by adult native speakers of Slovene®! (Kosem 2006: 26; see also Miiller
1996 and 2009). Secondly, teachers think that a general dictionary is suitable
for these two types of users, and although we do not agree with this view, we
cannot deny that the use of such a dictionary in certain teaching situations can
be useful. Finally, a general dictionary compiled with state-of-the-art methods
would take into account findings about common look up strategies, address
frequent language problems of users, and consider the needs of school students
and non-native speakers, and thus could be much more suitable for language
teaching and learning than DSLL. Moreover, if available in the form of a portal,

21 There is no empirical evidence to support this claim, as there are no studies into understandability of DSLL, conducted
among adult native speakers.




the dictionary could provide didactic content (in a separate section), which
may be less interesting for other users but would be very important for students
and non-native speakers.

Neither of these questions (the possibility of compiling a single dictionary for
both types of users; the use of a general monolingual dictionary) can be answered
with a clear yes or no, as current lexicographic research in Slovenia does not offer
enough evidence to support any answer. As there is a certain overlap in the needs
of both types of users (young native speakers and non-native speakers), and as
digital media formats offer the possibility of combining different lexicographic
solutions, it makes sense to think about compiling a common dictionary database
containing information relevant to all types of users, and information relevant to
individual user groups.

Such a database then offers various possibilities, e.g. we can compile several dic-
tionaries for different types of users, or a portal containing (carefully structured)
information for all types of users, both, or something completely different that
we have not yet considered. Another benefit of such an approach is that in the
meantime more empirical studies can be conducted, which can provide much
information on which to base our decisions on.




Creative Writers as
Dictionary Users:
Creating in Language
and with Language

Vesna Mikolié

Abstract

In this article, we present a pilot survey among users of language manuals,
with a focus on people who deal creatively with the language as part of their
work, such as writers, scientists, journalists and advertisers. We were interested
in how their language awareness is shown through their need for dictionaries
and other language manuals. The results indicated that all the people observed
in this study at least occasionally used language manuals, with both traditional
printed and online versions being consulted. The usage partly differs from
group to group, and it also depends on the age of the person involved.

Keywords: language manuals, dictionary, user survey, language awareness, cre-
ativity.




1 COMMUNICATIVE INTENTIONS OF THE
CREATORS

The users of language manuals for professional purposes are a very broad and
diverse group. In our short survey we captured those occupational profiles which
are characterized by the regular production of texts, which are intended for the
general public and are reflecting, to a certain extent, the authors creativity. The
works of literary artists, scientists, advertisers and journalists, as taken into ac-
count in the survey, differ in their purposes, even if creativity is a common ele-
ment among them.

In the analysis of this creativity we can consider the theory of speech acts and the
division of human speech activities on the basis of the four basic illocutionary
roles, i.e. cognitive, communicative, executive and art-expressive (Mikoli¢ 2007;
Skubic 1995; 2005). The purpose of literature is art-expressive. Writers declare
their subjective view of reality with their own aesthetic expressions. The more the
writer’s world is unique and multifaceted, the more valuable is their literature.
This is of course on the condition that the literature is in itself coherent and con-
vincing. The author is interested in the reader only in the second stage, wanting
the literary work to have a life of its own. Scientists are also not primarily driven
to carry out research by a desire to communicate knowledge to their readers, but
instead by taking a creative attitude to the existing reality, in which the scientist
sees all the time new ideas and new challenges, and as yet unexplored areas. The
basis for scientific discourse is therefore also subjective and contains a great deal
of creative thinking, because the scientist must be able to look at already known
facts differently, with a new and perhaps previously inconceivable point of view.
However, unlike literature, science belongs in the cognitive field, because the
scientist’s primary purpose is to explore unknown aspects of reality and their re-
lationships to the whole, to expand and create new knowledge. Scientific activity
thus has a primarily cognitive purpose. The scientist must confirm and external-
ize their subjective insights in the external-language reality by carrying out a
survey based on evidence. Nevertheless, the scientist remains creative in their use
of methods, with the possibility of linking disjointed and seemingly incompat-
ible ideas into new, creative and insights. Journalistic and advertising discourse
are communicative activities in the narrow sense of the term. Their basic feature
is being oriented to the recipients, and their primary purpose is to communicate
with the recipients, to convey a certain message to them. However, in journal-
istic speech the need to inform the recipient should prevail. On the other hand,
advertising speech wants primarily to convince the recipient about the positive
features of whatever the text is referring to. As such, when journalists function
as advertisers they are looking for innovative and effective communication strat-
egies. This is especially important for advertisers, where creativity is now the




central element of a successful advertising, with all other elements derived from
this (Jewler and Drewniany 2005).

As we have seen, the categories of discourse examined in this work vary by the
extent of creativity used, as well as the creative methods that are applied. Un-
like a literary work, which tends to be more appreciated the more the author is
coherent in their own subjective world and form of expression, scientist needs to
externalize their initial innovative and subjective view of the problem reality in
the course of their research. A similar difference can be found between journalists
and advertisers. The latter, working in accordance with the purpose of advertis-
ing, have more creative freedom, although professional ethics dictate that adver-
tisers should respect the truth of some objective conditions. Nevertheless, for all
four categories of authors analyzed in this study we can say that in their language
production they are, at least to a certain extent, subjective and creative; moreover,
the texts that are produced on the basis of this creative view, are — sooner or later —
intended for a wider audience. On this basis, we can predict the authors will have
a special sensitivity for language, and thus we are interested in how this linguistic
awareness is shown through their need for dictionaries and other language guides.

2 OBJECTIVES AND METHODS USED IN THE
PILOT RESEARCH

With the rise of sociolinguistics in the 1960s came the assertion that language
communication is always interactive and intended for an actual or potential re-
cipient (Schiffrin 1987). Moreover, around the same time the field of user re-
search began developing, which was interested in the users of language manuals.
This is of course understandable, since such manuals were text-based ones, and
thus explicitly and primarily intended for users. However, it is surprising that in
the Slovenian context we have not paid much attention to this topic so far, except
for a few works that have recently started to note the need for more research into
dictionary users (Logar 2009; Stabej 2009). Undoubtedly this call for a change in
focus, to a greater orientation on the user, can also be seen in some recent projects
that are interested in users of the language more widely, and so aimed to care-
fully monitor their needs. For example, the researchers of the Communication in
Slovene project' wanted to find out which aspects of the Slovene language cause
problems to writers. Based on this work, the project developed a style guide and
a number of other online language resources and tools, focussed on the needs
of language users. Moreover, various online resources are also available to lan-
guage users, such as the portals Fran and SUSS. Due to the rapid development of

1 heep://eng.slovenscina.eu
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communication technologies and the profound changes in the nature of commu-
nication in recent years, it is especially important to establish regular monitoring
of user needs in these new contexts.

In this paper we thus present a pilot survey among users of language manuals that
work in creative professions. The survey can form the basis for further studies in
this area and the regular monitoring of the working methods of such users of the
language, as well as their needs in terms of language manuals.

The initial question was as follows: How is the linguistic awareness of individuals,
who in their careers deal creatively with the language, shown through their need
for dictionaries and other language guides?

For this purpose in the spring of 2015 we carried out semi-structured interviews
(half in person, half via e-mail) with 30 individuals. In these we asked the follow-
ing questions:

1. Do you use the language manuals in your work?
1. 1. If yes, which ones?

2. With what purpose or for what issues do you reach for them?

3. Do you know any online language manuals or tools? (dictionaries, cor-
pora, etc.)
3. 1. If yes, which ones?

4. Have you had any language problems or questions to which the lan-
guage manuals have not given you the answer?

5. What do you hope for from a dictionary of the Slovenian language?
What do you think it should contain?

The respondents in both the face-to-face and e-mail interviews were encouraged
to freely share their true opinions. Some respondents used linguistic terminol-
ogy associated with the use of dictionaries and other language guides more than
others. In the subsequent analysis we present examples of their responses, while
at the same time we have summarized their answers into linguistic categories, so
that the results can be presented in tables and figures.

2.1 Description of sample

Among the 30 subjects that were interviewed, there were ten literary creators,
ten scientists, five creatives/advertisers and five journalists, all of various ages (the
youngest from 20-35, the middle group from 35-50, the older ones aged over 50)




and genders, and from different areas in Slovenia (from Koper, Piran, Ljubljana
or Maribor). Among the literary creators were poets, prose writers and dramatists
(three women and seven men). The scientists were from the areas of the humanities
(but not linguistics), and social and natural sciences (six women and four men).
With regard to the five journalists, there were two working in the print media (both
women), two in radio (one woman and one man) and one in television media (a
woman). Among the creatives there was one working in an advertising agency as-
sociate (a woman), a designer with the status of a freelance artist (a woman), two
PR managers (working for large companies, a man and a woman) and a retiree (a
woman), who was previously employed in the PR department of a large company.

Since we used a small sample, the findings naturally have limited value. However,
some interesting characteristics with regard to the linguistic consciousness of the
respondents and some of their similarities and differences were found. As men-
tioned earlier, in future work it will be necessary to monitor these features in a
more in-depth manner.

3 THE RELATIONSHIPS BETWEEN THE
WRITERS AND THE LANGUAGE MANUALS

It is interesting that we quickly recognized two extremes in this group of users; on
the one hand, there were regular users of the language manuals, and on the other
there were those who prefer to rely on their own language intuition, and do not
use language manuals, or do so only in exceptional cases.

It seems that this is partially generationally determined. Users from the older
group, and some from the middle one, regularly used the printed versions of
Slovene Orthography (SO), the Dictionary of Slovene Literary Language (DSLL),
and dictionaries of foreign words, and one respondent stated that they occasion-
ally open Toporisi¢’s grammar and Bezlaj’s or Snoj’s etymological dictionaries.
Respondents from the older group, and some of the middle one, did not know
about any online language manuals or resources. They tended to search the Inter-
net only with the use of search engines, if interested in any specific language use.

The rest of the middle age group, and all of the youngest one, used language
manuals very rarely, but among those they do use are printed dictionaries such as
Verbinc’s Dictionary of Foreign Words, Oxford’s Dictionary of English, and online
manuals like DSLL, SO, and Wikipedia. They did not know any other online

dictionaries and resources (such as, for example, corpora).

The respondents stated that they reached for language manuals when they are
writing and translating, and one author stated that they did so to enhance their



education. They used the language manuals for looking up spelling and gram-
matical information, sometimes to find the accurate meaning or the usage or
formation of a neologism (i.e., they are curious as to whether the word already
exists in the dictionary). They also tended to look up word-formational features
in order to learn the language rules for the formation of neologisms. Finally, the
respondents were also interested in stylistically characterized words, ambiguity
and in rhythmic texts where the accent appears in a word.

However, in general the respondents did not remember having any specific lin-
guistic questions for which the language manuals were not able to give an answer,
although some argued that they sometimes they did not agree with a suggested
spelling or that they could not find a word in a dictionary. One author also noted
that dictionaries often omit some non-standard words that are retained in dia-
lects, and are also part of the Slovenian language.

More revealing are the respondents’ expectations for a dictionary of the Slovenian
language, which can be summarized as follows: the dictionary should be easy to
use and comprehensive, the descriptions and examples given should be extensive
and originate from the living speech, and be accessible in both printed and online
forms. These expectations are described in the following statements:
“In dictionaries, for example, I miss many of the words that are in all
respects completely Slovene, but they may be maintained only in one dia-
lect. I am specifically interested in “linguistic archaeology”, therefore I am
in search of the hidden archaic remains, even treasure in one language.
This could be for example the language character, the spiritual founda-
tion of this character, this “spirit” of language, which can be seen in lexi-
cal roots and other phonemes, also syntax, etc. Linguists or etymologists
prefer to avoid these components, and this is perhaps from a scientific
perspective completely excusable - while literary writers are often looking
for this “magical” vividness, because the language is the live tradition, the
medium through which the literary writer “appeals” to spirituality, the
spirit of already long-dead generations who created this language. Linguis-
tics of course mainly remains silent about this “spirit”, which cannot and
must not mean that this is not present in the language. In my opinion the
same is true for the essence of each language and its creative use, which
mainly evade linguistics.”

(A respondent who is a literary writer from Ljubljana, born in 1958)

ol ...l that there will be no artificially produced words in the dictionary,
but it will follow the folk, beautiful Slovenian language, and it will not re-
arrange and invent words. /.../ I take the dictionary as some other opinion,
and not as the absolute truth.”

(A respondent who is a poet from Piran, born in 1984)




4 THE RELATIONSHIP BETWEEN SCIENTISTS
AND THE LANGUAGE MANUALS

The researchers all occasionally used language manuals. They sometimes used
the printed versions of SO and DSLL, and knew and used several online lan-
guage manuals and resources, such as the online DSLL, SO, PONS and other
bilingual online dictionaries, dictionaries of English and other foreign languag-
es (German, Italian), dictionaries of classical languages (ancient Greek), termi-
nological dictionaries (geographical), the multilingual terminological database
Evroterm, Google Translate, Amebis Presis, Besana, and Termania. However,
they did not know about corpora of Slovene or foreign languages. The middle
and younger generations of scientists used almost exclusively online language
manuals, as well as visiting online services and forums for advice and opinions
on language matters.

These scientists sometimes needed language manuals to find spelling and gram-
matical information, look for suggestions for synonyms and alternative terms,
but in general their most common needs were related to the formation and use
of terms. And thus in the translation of the technical literature into Slovenian
these authors were looking for Slovenian counterparts for foreign terms (e.g.
Eng. aspiration economy — ekonomija ucinkovitosti), looking for the appropri-
ate lexical roots for the formation of new terms (e.g. Eng. citizenisation —
drzavljenje) and in the case of terminological doubles they were looking for the
Slovenian denominations. Moreover, these respondents used language manu-
als, especially bilingual dictionaries, or dictionaries of foreign languages, when
writing in a foreign language. Sometimes they look for a translation of a term,
and sometimes only check the format of the words. The problems that they
cannot solve with the help of language manuals are also linked with transla-
tion. For example, sometimes they are not able to find the relevant translation
or they do not find a sufhicient explanation to choose a new term. In particular
the respondents noted that they are disturbed when the meanings given are
too general, imprecise and not professional enough, with dictionaries often
not taking into account the multidisciplinary use of a term. The respondents
thus hope that a dictionary of the Slovenian language would come with many
examples of use, that these would make use of more complex sentence struc-
tures and be presented in different contexts and areas, so that it is easy to see
the various peculiarities of meaning and use. The researchers also noted the
importance of a user-friendly and clear structure for the dictionary, while at
the same time noting that the possibilities of new technologies should also be
taken into account. Their expectations for a dictionary are well summarized in
the following statements:




“I don't know, I have never thought in that way ... I want that the dic-
tionary is up-to-date, which means, that it contains also the most modern
words, maybe professional terminology, and also foreign words ...”

(A respondent who is a scientist working in the field of social
studies from Koper, born in 1971)

“The dictionary should present different contexts of words. Also the form
is important, which should be clear and manageable. At the same time
the dictionary should be interactive, using all the opportunities that are
enabled by new technologies.”

(A respondent who is a scientist working in the field of humanities

from Ljubljana, born in 1977).

“The basic concept of the dictionary should be interdisciplinary, so it can
be used in a wide range of areas, because real life is wide and it is not lim-
ited to single disciplines. To solve most problems it is necessary to work in
an interdisciplinary manner (e.g. for issues related to water and wood) and
the appropriate terminology should be used in these fields.”

(A respondent who is a scientist working in the field
of social studies from Maribor, born in 1967).

5 THE RELATIONSHIP BETWEEN JOURNALISTS
AND THE LANGUAGE MANUALS

The journalist respondents were also quite regular users of language manuals in
both paper and online forms. They mainly use DSLL and SO, and also occa-
sionally use the style manuals of Janez Gradisnik, bilingual dictionaries, vari-
ous law manuals, local lexicon, and various encyclopaedias, and sometimes visit
Wikipedia and forums, where their language problems can be solved. Only one
respondent from this group stated that she also searched corpora (e.g. Gigafida).
The youngest group of respondents exclusively used online language manuals and
resources, although even they did not know about the most up-to-date online
language portals, which collect several manuals and language resources together.

The respondents in this group stated that they used language manuals when
writing articles. They were mostly interested in spelling and grammar, e.g. the
declension of the foreign names and the use of upper-case. They often reached
for language guides when they wanted to define the relationship between a new
term and the linguistic norm. Sometimes they are also interested in terminolo-
gy, especially legal terms. The journalists working in radio and television media



were also interested in the correct place of the accent in multi-syllable words.
One of the journalists also highlighted the use of language manuals in her free
time or with her family (e.g., helping a primary school child and student, or
proofreading diplomas).

When these authors encounter something that is incomprehensible they tend to
turn to a proofreader (if they have one) to ask for help, or to their journalistic col-
leagues. They stated that dictionaries often do not include newer lexis, and noted
that they often could not find the words they were searching for.

With regard to what such users wanted from a dictionary of the Slovenian lan-
guage, they wanted it to be user-friendly and concise, because due to the nature
of their work where they do not have much time to resolve any language issues,
and thus need answers to their questions very quickly, as noted in the following
statement:
“The tempo of my work is extremely fast and sometimes I simply dont
have the time to looking into a specific question and find a solution.”

(A respondent who is a journalist from Koper, born in 1987)

In addition, they want the dictionary to be up-to-date and that its authors should
thus monitor the development of new vocabulary, which can then be presented
with the aid of new technology. In particular, the dictionary should pay attention
to the needs of the language user, as journalists must be oriented to the needs of
their readers, listeners and viewers, as illustrated by the following statement:
“As journalists we have an obligation to bring specific and also technical is-
sues to the reader, and this we can only do with understandable and stylis-
tically appropriate language, therefore in dictionaries we want transparent
explanations of the senses and the actual use of words.”

(A respondent who is a journalist form Koper, born in 1964)

6 THE RELATIONSHIP BETWEEN ADVERTISERS
AND THE LANGUAGE MANUALS

The respondents who were advertisers/creatives were fairly regular users of the
language manuals. Those in the middle and older groups regularly used the print-
ed versions of SO, DSLL, dictionaries of foreign words, an English-Slovenian
dictionary, and occasionally an etymological dictionary. Other users in the mid-
dle group, and all those in the youngest group, used the same manuals online,
as well as dictionaries from the online portal of the Fran Ramovs Institute for
the Slovenian language ZRC SAZU, The Tongue Unleashed (Razvezani jezik) — a

free dictionary of the living Slovenian language, some terminological dictionaries



(e.g. for the theatre), bilingual online dictionaries, dictionaries of English and
other foreign languages, and Google Translate, but they did not use corpora.

Language manuals were used primarily to find spelling and grammatical informa-
tion, look up explicit meanings and stylistic characterizations, and for finding syno-
nyms to avoid foreign words. One of the interviewees from this group stated that
advertisers are aware of the trend for the excessive use of foreign words in advertis-
ing, which has been led by the desire to be special, different, and more visible.

Sometimes these respondents stated that they encounter an unsolvable language
problem, because the dictionary does not provide sufficiently comprehensive ex-
planations of meaning or enough examples of use, so they turn to authentic texts
or asked a proofreader or translator. Their expectations for a dictionary of the
Slovenian language are thus that it would give enough information about words,
so that it can be used in a creative process of searching for creating advertising
ideas. They are also aware of the impact of globalization on advertising, and in
using the Slovene language also see the possibility of deviating from the standard
examples. The Slovene language, with its own cultural specifics, gives them the
possibility of engaging in different, creative thinking. At the same time they also
want the dictionary to be user-friendly and concise. All of this is summarized in
the following statements:

“It should be manageable, functionally designed, and logical for the usage

— ‘simple and logical’.”

(A designer with status of a freelance artist from Koper, born in 1964)

“The power, the weight of each word should be shown. /.../ More empha-
sis should be given to the cultural specifics, also to the etymology, so that
advertisers would paid more attention to the relevant transfer of globalized
advertising strategies and content in Slovenian culture.

(A retiree, previously employed in the PR department of a
large company, from Ljubljana, born in 1946)

7 CONCLUSIONS

All of the speakers and writers surveyed in this work, who deal creatively with
the language, no doubt have a developed and active language awareness. Al-
though they are not mainly concerned with metalanguage issues and also do
not think directly about what language manuals should be like, they often
think about language and appropriate ways of expression, and thus often need
to look for answers to problems that arise in different places, including lan-
guage manuals.



There are clear generational differences with regard to the respondents” use of
language manuals in this study. The older respondents only used printed language
guides, those in the middle generation used both printed and online manuals,
while the youngest group tended to use only online language manuals.

All of the groups mainly know and use the standard printed and online lan-
guage manuals (SO, DSLL, dictionaries of foreign words, bi- and monolingual
dictionaries). However, only a few know the more advanced web portals that
offer a variety of language resources and manuals, such as the Communication
in Slovene, the portal of language resources, Termania, Fran, FB-portal Lan-
guage Slovenia, and so on. Moreover, only one interviewee knew about using
corpora (see Tables 1 and 2).

Table 1: The language manuals use of the respondents

Yes 6 10 5 5 26
Rarely 3 0 0 0 3

No 1 0 0 0 1
T 10 10 5 5 30

Table 2: Use of online language manuals and tools

Yes, I know them,

including corpora and 0 2 1 1 4
language portals

Yes, I know different tools,

but I don't know corpora 3 7 1 3 14
and language portals

Yes, I know them, but

only the online versions 2 1 2 1 6
of printed works

I know some, but rarely
use them
I don’t know any of them

The respondents stated that they used the language manuals mostly to find spell-
ing and grammar information. Moreover, the most common reasons for using



such tools were to find more details of the meaning of words, and to search for
examples of use. These reasons are followed by interest in newer lexis, translation
counterparts in Slovene, synonyms or professional terms (see Table 3).

Table 3: Reasons for using language manuals

To find explanatlons

of meanings

To find explicit

descriptions of 6 8 0 5 19
meanings

To find out the

stylistic characteri- 3 0 2 4 9
zation of a term

To find neologisms 6 5 3 16
and newer words

To find spelling and 6 3 5 5 2%
grammar rules

To find synonyms 4 6 0 3 13
Ambiguity 1 2 0 0 3
Examples of use 5 6 3 5 19
Multidisciplinarity 0 5 1 0 6
Technical terms 0 9 3 0 12
Trans%atlon counter- 10 ) ) 14
parts in Slovene

Etymology 1 2 0 2 5
Word-formational ) 3 0 0 5
features

Accent 3 0

With regard to the expectations that the respondents had as dictionary users, we
can see that all groups felt that the existing dictionaries — as well as other language
resources — were not always able to solve their linguistic problems. In particular
such works tend to lack more extensive and authentic examples of use, and a
wider range of vocabulary. Moreover, the also often lack newer and non-standard
vocabulary. In addition, all of the respondents stated that the first characteristic
that they expect from a dictionary is being easy to use. The key elements that the
respondents felt are missing in current dictionaries, and which the hope to be
included in future versions, are shown in Figures 1 and 2.
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Figure 1: What do creative writers feel is lacking in current dictionaries?
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Figure 2: What do language creators hope for from a dictionary?




Regarding the use of language manuals and the expectations of dictionary users, al-
though this study only had a small sample of respondents, it still found some interest-
ing and notable differences among the groups. In Table 3, which shows the number
of times each reason for using a language manual was cited, it can be seen that each
respondent reported an average of 5.3 different reasons. The results also show that the
scientists reported an above-average use of dictionaries (an average of 6.8 times) fol-
lowed by advertisers (6.2 times), while the journalists are close to the average number
(5.2 times). Finally, literary authors used the language manuals least (3.6).

Opverall, it seems that the scientists knew most of the newer online language por-
tals. Moreover, they reported using the language manuals primarily to form and
understand professional terms, and thus want to obtain accurate explanations
of words from the perspectives of different disciplines and areas. This group also
emphasized the importance of making use of interactivity and other features of
language manuals which are made possible by new technologies.

In contrast, the advertisers were primarily looking for inspiration for their crea-
tive ideas in the language, and thus in the language manuals used. They thus want
to “feel” the words, their power and specifics, so that they can use the language in
ways that deviate from the prevailing unified and globalized advertising patterns.

Literary creators are divided into two groups: they are either regular users of the lan-
guage manuals or rely on their own language intuition and hardly use such works.
The latter group are also the only one that stated that they very rarely or never use
language manuals. However, all of these respondents were interested in the lan-
guage, wanting to feel the spirit of the language and the vividness of the words, and
thus they also wanted related details in a new dictionary of the Slovenian language.

All the journalists stated that they occasionally used language manuals. However,
because of the nature of their work they cannot spend a lot of time using them.
With regard to their expectations for a new the dictionary of the Slovene lan-
guage, they stated that it should be user-friendly and concise. Journalists were also
the respondents who most felt that current dictionaries lacked newer vocabulary
items. Like some literary creators and advertisers, some journalists also rely on
proofreaders to improve their writing. This is understandable, as larger media
companies, as well as publishing houses, have organized proofreading services.

In conclusion we can say that the respondents examined in this work, who are both
language users and users of language manuals, can actually be understood as language
creators, who pay a lot of attention to language and its possibilities. The language
infrastructure should thus follow their interests and needs, as this could then help to
develop and expand their linguistic consciousness. The first condition for this, how-
ever, is a greater knowledge of these interests and needs, and so continued monitoring
of user needs should be one of the main tasks of Slovenian lexicographers.
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Abstract

The paper discusses the expansion of the Gigafida corpus, a reference corpus
of Slovenian. In order to become an even better source of language data for
a new explanatory monolingual dictionary of modern Slovene, the Gigafida
corpus should first be supplemented with texts from the period 2010-15 and,
if possible, 1990-95. In this respect, the issues of copyright and open access
to corpus texts are important, as well as issues pertaining to the criteria for
the text collection process and the proportions of text types. At the end of the
paper, arguments are presented for increasing the number of textbooks in the
corpus, and a proposal outlined for a new taxonomy which includes topic/
domain categories.
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1 INTRODUCTION

Corpus linguistics is founded on the idea that language is primarily a social
phenomenon, and as such it manifests itself exclusively in texts, which can be
described and analyzed (Teubert 2005: 108). Therefore, the focus of corpus
research is primarily performance (and less so or not at all competence) and ob-
servation of the language in use, which then leads to the production of theory
(and not vice versa) (Kennedy 1999: 7; Leech 1992: 107). In this context,
corpus linguistics differs from research approaches to language that are based
on introspection, and from linguistic conclusions without evidence (Kennedy
1998: 8). Corpus linguists are not interested in which words, structures or uses
of the language are possible, but rather in what is more likely to occur in a
particular language, what is more frequent and typical in it, as well as what is
linguistically unique or special about it. In the last three decades, corpora have
become a fundamental source of data for linguistic descriptions and justifica-
tions, particularly in any modern lexicography.

“The collection of linguistic data for the dictionary must correspond to the con-
cept, to the design of the dictionary. The relevance of the data in relation to the
concept is of fundamental importance,” argued Vidovi¢ Muha at a debate part
on the new dictionary of the Slovenian language, which was held at the Fran
Ramovs Institute of Slovenian Language in October 2008 (Perdih 2009: 35). In
the same year we were preparing specifications for the collection of corpus texts
within the framework of the Communication in Slovene project (Sporazume-
vanje v slovens¢ini — SSJ),' with the aim of improving the previous reference
corpus of Slovenian, i.e. the FidaPLUS corpus (Arhar Holdt and Gorjanc 2007),
and defined the purpose of the new corpus as follows:
Within the Communication in Slovene project there is a great number
of objectives whose implementation will be based on the new corpus,
including the pedagogical corpus grammar/.../ and orthography guide
/...]. Slovenian lexical database will also be based on the corpus in the
sense of data acquired from the corpus and its interpretations, as well as
in the sense of dictionary examples. (Korpus pisnih besedil: specifikacije
/.../, December 2008: 12).

The Gigafida corpus,” which was completed in 2012 (Logar Berginc et al.
2012), fully completed the pursued objectives, and with its use in prepara-
tion of the Slovenian lexical database’ we also got the feedback on its lexi-
cal potential (Gantar 2009; 2010; 2011). Consequently, in the proposal for

1 hetp://eng.slovenscina.eu/
2 http://eng.slovenscina.eu/korpusi/gigafida
3 hutp://eng.slovenscina.eu/spletni-slovar
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making a new explanatory monolingual dictionary of modern Slovene (Krek
et al. 2013b), and as a starting point for the preparation of the headword list
for the dictionary, it is stated that a “frequency list of the Gigafida corpus in
combination with precise and relatively complex statistical analysis of the data
from the corpus Kres, Gos and other databases” would be completed (ibid.:
24). The material for the new dictionary, as defined in Gliha Komac et al.
(2015: 4), was very similar: “Linguistic data for making a headword list and
editing of central parts of dictionary entries /.../ will come from corpus sources,
mainly Gigafida, Kres, Nova beseda and partly Gos.” We can therefore say
once again (as in Logar et al. 2015) that the key Slovenian lexicographers in
2015 were united on the role of Gigafida and Kres in the Slovenian dictionary
project, since both corpora adequately represent the lexical identity of written
published Slovenian in the last 20 years (i.e. also Logar, 2014: 10 and others),
although both also need to be upgraded.

The upgrading of Gigafida and Kres* is in the first place necessary because
the last texts which were included in both were acquired on 29 May 2010,
although some rather narrowly focused texts from the Internet were also ob-
tained from the period from April 2010 to April 2011 (Logar Berginc et al.
2012: 43). Therefore, during the preparation of this paper, it should be noted
that texts from books, magazines and newspapers produced less than five years
ago did not exist in the Gigafida corpus. The second, perhaps more important
reason for the update lies in a very modified and extended possibility of ac-
cessing the public word that changed public representation of the Slovenian
language, transformed many genres that hitherto were bound only to the print,
and with its associated editing processes, and brought new, specific kinds of
written texts, namely the rise of new media online. And as we already wrote in
Logar and Ljubesi¢ (2013: 104):
In defence of the necessity of building corpora — then namely corpora of
spoken texts — Stabej and Vitez (2000) wrote: ‘the fact is that the analytical
picture of a certain language, which only covers the elements of written
texts, is highly partial and incomplete’ (79). And further on: ‘if the ideal
objective of a corpus-based linguistics is language comprehension, as at-
tested in all dimensions of communication, only written corpus is insufh-
cient’ (80). The citation can be applied or it is necessarily to apply it to the
texts, which a decade later are written for the ‘new media’. To omit them
in advance from the corpora, which represent the bases for linguistic de-
scription of a language in any dimension of communication would mean
a disqualification of an important part of the language.

Krek (11. 11. 2013), during the concluding conference on the SSJ project,
pointed out that during the preparation of the specifications for the Gigafida

4 Where it makes sense in continuation we refer to both.



corpus we were naturally not aware of the large increase in the use of social
networks and Internet connected mobile devices that would occur after 2008,
while at the same time that the reading of printed newspapers would decline.
In the light of this new social reality, which has a strong influence on the
language and its related descriptions, resources and technology, it is therefore
necessary to rebuild reference corpora starting from good domestic and for-
eign practices, and plan adjustments where analysis of the corpus exposes its
weaknesses.

In the following sections of the chapter we will therefore consider which segments
of the Gigafida corpus should be upgraded as a priority to make it even more ap-
propriate and relevant as a collection of linguistic data for the new explanatory
monolingual dictionary of modern Slovene. Discussions on issues that require
more extensive reflection (above all Internet texts) are presented in subsequent

chapters of the book.

2 MODERN SLOVENE

2.1 Beginning of text collection: 1990

Language contemporaneity is a relative concept, and if we want to define the
temporal dimension of texts covered by the corpus this concept necessarily
requires some agreement. Consensus on the determination of the “contem-
poraneity” of the corpus depends on both extra- and intra-linguistic factors.
Relevant for determining the starting and the finishing year of corpus texts are
primarily any major changes to these. In practice, the most common reasons
given for selecting the initial year of text collection (mostly rounded on a dec-
ade) are as follows:

a) time when the predecessor dictionary was published,

b) any significant socio-political changes in the language community,
which brought about major changes in lexis, and

) practical reasons, e.g. existence of electronic archives, success of the text
collection process, and so on.

If we take a look at the state of modern corpora and general dictionaries of
Czech and Slovak, which after 1989, due to social, political and economic
events, changed or expanded their lexical funds (and even the statuses), similar to
Slovenian,’ we realise the following:

5 For example, see also a publication on Latvian by Zuicena and Miglia (2014).




a) The authors of a balanced reference corpus of Czech, prepared by the Insti-
tute of the Czech National Corpus of the Faculty of Arts in Prague, wrote in
the first version of the corpus, which was made in 2000 (SYN2000,° followed
by SYN2005 and SYN2010): “The SYN2000 is a synchronic corpus, which
means that it covers contemporary Czech. Therefore it contains primarily texts
that were created in 1990-1999”, and the year 1990 was chosen for journal-
ism and professional texts as a natural landmark of synchrony. The same was
also true for the core part of the fiction corpus, with the exception of including
books dating back further, ones that were still being reprinted and therefore
affect contemporary Czech (whose author was born after 1880; for example
K. Capek and J. Hasek).” To this date, the most contemporary dictionary of
Czech Slovnik spisovného jazyk ceského (B. Havranek et al.) is much older — and
was published in four volumes in the years 1960—71, while the Institute for
Czech of the Czech Academy of Sciences published it online in 2011.% The In-
stitute for the Czech language is preparing a new dictionary entitled Academic
Dictionary of Contemporary Czech (Akademicky slovnik soucasné cestiny), but
there are few publications discussing this, and these do not reveal its corpus-
based methodology.’

b) The Ludovit Stur Institute of Linguistics of Slovak Academy of Sciences is also
preparing a new dictionary, called the Dictionary of Contemporary Slovak Language
(Slovnik siicasného slovenského jazyka). Two volumes have already been published:
the first in 2006 (A—G), the second in 2011 (H-L). It is designed as a large-scale
dictionary with approximately 220,000 headwords, but its predecessor, i.e. Dic-
tionary of Slovak Language (Slovnik slovenského jazyka) was published four decades
earlier, in the years 1959-1968 (Buzdssyova 2009: 119). The primary material
for the new dictionary is a lexicographical record with five million tickets and the
Slovak National Corpus,' being edited since 2002 (ibid.: 124), containing texts
from 1955 onwards (Simkové and Garabik 2014). In 2009 Buzéssyov4, who was
the main editor of the dictionary (Perdih: 52), said the following:
In theory /Slovak/ as a contemporary language is understood as from the
1940s, when Czechoslovakia split for the first time. Slovakia and its lan-
guage then first took over all functions, such as the language of the arts,
literature, spoken language, administration language, language for special
purposes, but we do not originate from the 1940s, because that would not
be realistic. /.../ We originate from the Second World War, which up to the
1960s was also covered by the previous dictionary.

https://ucnk.f.cuni.cz/english/syn2000.php

http://wiki.korpus.cz/doku.php/cnk:syn2000

http://ssjc.ujc.cas.cz/
htep://www.ujc.cas.cz/zakladni-informace/oddeleni/oddeleni-soucasne-lexikologie-a-lexikografie/akademicky-slovnik-
soucasne-cestiny.html

10 heep://korpus.juls.savba.sk/
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The decisions made by the Czech and Slovak corpus linguists and lexicogra-
phers, and the reasons given for them, confirm a very similar argument from
ten years ago on the contemporaneity of texts in the first Slovenian reference
corpus, FIDA, upgraded to FidaPLUS and then to Gigafida (Gorjanc 2005:
47—-48):
The corpus FIDA tries to provide comprehensive information on mod-
ern Slovene. It tries to cover the image of today’s Slovene as comprehen-
sively as it can /.../. FIDA corpus is a synchronic corpus; it includes texts
published after the year 1990 /.../. The original idea about including
texts after 1980 was changed at the very beginning of the construction
of the corpus changed, because of two key reasons. The first one, purely
pragmatic, is related to querying the available texts in electronic form;
it has been shown that the culture of electronic archives began in the
second half of the nineties, so various texts should be digitized before
incorporating them to the corpus. The second is related to the indexed
database of the Fran Ramovs$ Institute of Slovenian Language that some-
how provides at least basic information on the status of the language
from the eighties of the last century.

And in Logar Berginc et al. (2012: 127):
In the process of defining the time of the text collection, the collectors / of
the FIDA corpus / felt that the change of the political system in Slovenia
affected the language to the point that this year can be taken as a starting
point for the concept of ‘synchronicity’ of the corpus. /.../ The corpus
therefore covered the ten-year period from 1991 to 2000, with some texts
from the years 1989/90.

To summarise: we put the start of text collection for the Gigafida corpus and its
future upgrade for the needs of the dictionary in 1990, for the following reasons:
(a) the date of publishing the last volume of the Dictionary of Slovene Literary
Language (1970-91; DSLL); (b) socio-political changes in the late 1980s, and
especially after Slovenia gained independence in 1991, that have fundamentally
affected the lexical image of today’s Slovene, and (c) practical reasons, i.e. the
existence of the electronic archives of publishers and others.

2.2  Texts after 2010 and in the first half of the 1990s

The time period covered by the texts in the Gigafida corpus started in 1990 and
finished in 2010 (print) or 2011 (Internet). The number of words per year is
shown in Figure 1.
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Figure 1: Number of words per year in the Gigafida corpus.
Source: Logar Berginc et al. (2012: 36).

Experience shows that texts from the media are principally acquired for a year
or a few years back, and less so for the current year of collection, and thus the
decreases in 2005 (the year of text collection for the FidaPLUS corpus) and in
2009 are as expected. These two years can be completed, if the period before the
next text collection process is not too long. An upgrade with online texts can be
carried out in real-time and throughout the duration of the project, and is then
stopped. In this context, crawling for the period 2012-15, in order to build
up a reference corpus, remains a key step that cannot be completely replaced
by another process.'" This fact, as well as the gaps in the range of printed texts
that are a consequence of excessively long periods of non-updating corpora,
certainly speak in favour of longer-term infrastructure solutions, such as the
Web Archive of the National and University Library'? or the long-term financ-
ing of infrastructure projects within the Centre for the Language Resources and
Technologies at the University of Ljubljana.

At the same time there are very few texts in the corpus that would enable more
detailed insights into the lexical collection of Slovenian in the first half of the
1990s. For the seven-year period of 1990-96 Gigafida contains, at first glance,
an extensive 22 million words, but this actually represents less than 2% of the
entire corpus. If the next project of upgrading Gigafida has the budget and time
needed to allow the digitisation of selected texts from this period, then this would
definitely be worth considering.

11 Theoretically we could make use of the online corpus of Slovene sIWaC2 (Erjavec and Ljubesi¢ 2014), but the collection
of online texts for this was not guided or controlled to the extent that is desirable with Gigafida (more on this in the next

chapter).
12 heep://arhiv.nuk.uni-lj.si/
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3 SLOVENE IN GENERAL WRITTEN USE

3.1 Appropriateness of the corpus for general dictionary
needs and purposes

We have reported several times on the text collection process for the corpora in
the “FIDA series” (Gorjanc 2005: 47—53; Arhar Holdt and Gorjanc 2007; Logar
Berginc and Suster 2009; Berginc Logar et al. 2012: 21-25). Generally speaking,
the key points are as follows:

a) Purpose: corpora FIDA, FidaPLUS and Gigafida were constructed in
order to show a comprehensive picture of the Slovenian language, as
seen in public written texts. In this sense, Gigafida as the latest corpus in
series is designed to meet various linguistic research aims, but the main
focus (as usually observed for the general reference corpora) is its appli-
cability to lexical and lexicographical purposes.

b) The criteria for the collection of texts, content and documents: Gigafida
as well its predecessors FIDA and FidaPLUS, used clearly drawn criteria
for text collection, details of which are presented in the references, along
with other, related decisions.

¢) “Chasing” the general use: The criteria for text collection from the corpus
FIDA onwards resulted from both reception and production. In relation
with the first — if possible — this was carried out through a wider influ-
ence sieve. By doing so, we took into account objective data on reader-
ship: the National Readership Survey (newspapers, magazines); library
borrowing, book awards, circulation, popularity of websites, etc. We did
not take into account the collection of specialised texts (scientific) in the
third stage of collection, so there are just a few of these in Gigafida. It is
difhicult to estimate to what extent Gigafida actually shows the general
written use of the language, but the collectors never lost sight of their
main goal, which was to represent this kind of use as well as possible.

A total of 77% of the words in Gigafida come from texts published in print peri-
odicals. As we were aware that this was likely to be the case, in the SSJ project we
also took samples for Kres to obtain a more balanced taxonomic share between
different types of texts (Erjavec and Logar Berginc 2012).

The Gigafida corpus is therefore a large corpus and one that is heterogeneous with
regard to time, genres, authors, subjects, etc. Krek and Kosem (21. 9. 2013) wrote
about this as follows: “As soon as more speakers actually read certain texts (irre-
spective of their ‘weak style’), the greater influence these texts have on their lan-
guage. And so it becomes more important that lexicographers equip the content




of the dictionary database with relevant information processed from these texts
for different types of dictionary users.” Based on this, it appears reasonable to
continue following the principle of mainly gathering texts with greater commu-
nicational influence and with a lesser (or even none existing) role for highly spe-
cialised scientific texts, when upgrading the Gigafida and Kres corpora.

3.2 The issue of a “metacorpus”

Both introductory quotations from the two proposals for the future Slovenian
dictionary (Krek et al. 2013b; Gliha Komac et al. 2015) with regard to the
source for the glossary and the editing of lexical entries, mention using the
Gigafida corpus in combinations with Kres, Gos (a corpus of spoken Slovene),
Nova beseda and other Slovenian databases. In the last decade quite an ex-
tensive selection of different corpora of Slovene has emerged (see e.g. Erjavec
2013)," so the question of integrating these for the purposes of dictionary
editing has also naturally arisen (see also Gorjanc in Perdih 2009: 47). Or, as
we wrote in Logar et al. (2015): “For the future dictionary work /.../ it is not
only important the question of which corpora will be used as data collections
for editing dictionary entries and why, but also the question of which corpora
will not be used and why.”

Here we speak in favour of the choice that the corpus which will be the main
dataset for the general dictionary must be already made with this intention, must
be carefully documented and clear in its content and structure. Only in this way
will the corpus as a sample allow generalisations, which will then be published as
a general-language description and regulation. With regard to the main diction-
ary source (in our case Gigafida together with its derivative Kres), there are of
course possible combinations with other corpus resources and databases (such is,
for example, the lexicographical practice in the current format of the Great Dic-
tionary of the Polish Language, see Zmigrodzki 2014: 2), but we must stress that
this can only happen in a way that is explained to the users of the dictionary and
explicitly prescribed in the editorial process.

4 COPYRIGHT AND OPEN ACCESS

Corpora FIDA, FidaPLUS and Gigafida had legal agreements with text providers
arranged in a way that it was possible to publish the corpora publicly and with

13 heep://nlijs.si
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free access. The key point here is the contractual transfer of material copyrights
of the text in a way defined in Article 22 of the Slovenian Law on Copyright and
Related Rights (ZASP 2007). Since the case here was accessing the texts in digital
form, the holder of the rights also transmitted the rights of electronic reproduc-
tion to the providers, as set out in the first paragraph of Article 23 of the ZASP
and modification rights, as set out in Article 33 ZASP:

Article 23:

(1) The reproduction right is the exclusive right to store the work on a
material medium or another medium, directly or indirectly, temporarily
or permanently, partly or in whole and in any kind of way or in any kind
of form.

Article 33:

(1) The right of modification is the exclusive right that allows that a cer-
tain original work can be translated, changed for theatrical performances,
musically arranged, or be modified on other ways.

(2) The right from the previous paragraph also applies to cases where the
original work is not unchanged but incorporated or integrated into a new
work.

(3) The author of the original work retains the exclusive right to use his
or her work in any modified form, unless this law or contract determines
otherwise.

The contract between text providers and those preparing the Gigafida corpus
contained an article according to which we were allowed to use up to 10% of the
text in a manner as determined by the Creative Commons licence: recognition
of authorship + non-commercial + share alike, known under the denotation CC
BY-NC-SA." This article has enabled the composition of the corpora ccGigafida
(volume of 100 million words) and ccKres (10 million words) which are acces-
sible in the form of a database.”

Open access to research data from publicly funded projects was supported
by all the members of OECD by signing the Declaration on Access to Research
Data from Public Funding (OECD 2004), and Slovenia signed this in 2010
(see also OECD Principles and Guidelines for Access to Research Data from Pub-
lic Funding)."® The initiative with strategic documents, reports and commit-
ments was also supported by the European Commission, the European Scien-
tific Council, the European Federation of Academies of Sciences ALLEA and
other bodies. In this respect the European Commission’s recommendation on

14 https://creativecommons.org/licenses/by-nc-sa/2.5/si/legalcode
15 http://hdl.handle.net/11356/1035 in http://hdl.handle.net/11356/1034
16 heep:/[www.oecd.org/sti/sci-tech/38500813.pdf
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accessing the scientific information and their archives from 2012 is impor-
tant.” The latter reminds EU Member States about access to publications that
are the result of publicly funded research — this must be open as soon as possi-
ble, preferably immediately, and in any case not later than six months after the
date of publication for the social sciences and twelve months for humanistic
sciences (L194/41)."® In the final report of the project named Open Data —
Action Plan for the Establishment of a System of Open Access to Publicly Funded
Research Data in Slovenia (2010-2013), the researchers pointed out that open
research information is
a shared responsibility of all the participants in science, which cannot
be left to only one segment, for example ethical principles, but requires
clearly defined obligations for individual researchers, their institutions and
administrations, professional and scientific associations and other repre-
sentatives of scientific community, providers of data-related services and
publishers (Stebe et al. 2013: XVI).

In the future making of a reference corpus of Slovene we will have to commit
to this responsibility and prepare the corpus not only for its use in a concord-
ancer, but also in the form of “CC”, which will enable domestic and foreign
researchers to develop high quality, robust and useful tools for processing of
natural language, in our case Slovene (Erjavec 2009: 115; Erjavec 2014). The
necessity of such tools for Slovene has been pointed out on several occasions
(e.g. Krek 2012b).

5 RELATED CORPORA IN TODAY’S FOREIGN
LEXICOGRAPHIC PRACTICE

Table 1 shows a list of currently formatting or recently formatted general diction-
aries of Finnish, Estonian, Latvian, Polish, Czech, Slovak, Dutch, German and
English with the structure of the corpus, which is (was) the basis for the diction-
ary (if such a corpus exists)."

17 http://eur-lex.europa.cu/LexUriServ/LexUriServ.do?uri=0]:L:2012:194:0039:0043:SL:PDF
18 For more about open access see http://www.openaccess.si/
19 If for each language several general dictionaries are currently being compiled, we chose the one that is designed for web

publishing; if there were several of these, as for English, the selection was random.
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Table 1: List of dictionaries of nine foreign languages with the volume and
contents of corpora from which they were formed or are still forming. Source:

Completed and updated according to Logar (2014).

FINISH The dictionary is  /

New dictionary of contemporary Finish not corpus-based

/ Kielitoimiston sanakirja (Heinonen 2014).

ESTONIAN 15 million * newspapers and
The Basic Estonian Dictionary magazines: 33%
(online edition in the making; Kallas et fiction: 33%

al. 2014) science texts: 33%
The Balanced Corpus of Estonian

htep://www.cl.ut.ee/korpused/

grammatikakorpus/

LATVIAN 4.5 million newspapers and

Dictionary of Contemporary Latvian /
Misdienu latviesu valodas vardnica
www.tezaurs.lv/mlvv

The Balanced Corpus of Contemporary
Latvian / Lidzsvarots masdienu latviesu
valodas tekstu korpuss

www.korpuss.lv

POLISH

Large Dictionary of Polish Language/

(in the planning
stage) 1.5 billion

Wielky stownik jezyka polskiego (Gérski in

heep://www.wsjp.pl/ Fazinski 2012:
33)

Nacional Corpus of Polish Language /

Narodowy korpus jezika polskiego

heep://nkjp.pl/

CZECH Information

Akademic Dictionary of Contemporary about corpus-

Czech / Akademicky slovnik soucasné  based design is
CeStiny not mentioned or
http://www.ujc.cas.cz/zakladni- clear.

informace/oddeleni/oddeleni-
soucasne-lexikologie-a-lexikografie/
akademicky-slovnik-soucasne-cestiny.

html

magazines: 55%
fiction: 20%
science texts: 10%
legal texts: 8%
other: 5%

written records

of parliamentary
meetings: 2%
newspapers,
magazines and press
releases: 50%
fiction: 16%
spoken texts: 10%
non-fiction: 11%
web texts: 7%
didactic texts: 2%
other: 3%
nonaligned: 1%
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SLOVAK

Dictionary of Contemporary Slovak
Language / Slovnik suc¢asného
slovenského jazyka
http://slovniky.juls.savba.sk/

Slovak national corpus / Slovensky
ndrodny korpus (2013)
http://korpus.juls.savba.sk/stats.html
DUTCH

General Dutch Dictionary/ Algemeen
Nederlands Woordenboek
http://anw.inl.nl/search

ANW Corpus / Algemeen Nederlands
Woordenboek (ANW)
http://anw.inl.nl/show?page=help_
anwcorpus

GERMAN

a) Project OWID of the Institute for
German Language in Mannheim, hetp://
www .ids-mannheim.de/lexik/owid.html)
Elexiko
http://www.owid.de/wb/elexiko/start.html

Elexiko-Corpus
hetp://www.owid.de/wb/elexiko/
glossar/elexiko-Korpus.html

b) DWDS: A Digital Dictionary of
German Language / Das Digitale
Worterbuch der Deutschen Sprache
(heep:/fwww.dwds.de/)

Kernkorpus?' (http://www.dwds.de/
ressourcen/kernkorpus/)

ENGLISH

Oxford Dictionaries

htep://www.oed.com/

Oxford English Corpus
http://www.oxforddictionaries.com/
words/the-oxford-english-corpus

829 million

102.5 million

2.7 billion

2.5 billion

newspapers and
magazines: 69%
non-fiction: 15%
fiction: 14%
other: 2%

newspapers: 40%
web texts: 30%
fiction: 20%
newspapers, magazines
and news portals —
neologism: 5%

older texts, 1970—
2000: 5%

newspapers and
magazines: 100%

fiction: 26%
non-fiction: 22%
scientific texts: 25%
newspapers and
magazines: 27%

web texts: almost
100% (novels,
non-specialised and
specialised magazines,
newspapers, blogs,
e-mail, social
networks, etc.)

20The dictionary is based on 15 corpora, with Kernkorpus as the most important one, due to its balanced and reference structure.
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The table shows that the corpora that are datasets for present and comparatively
interesting dictionaries of seven foreign languages (if we overlook the Finnish
and Czech) are, according to their structures, very different. If we limit ourselves
to only three key categories that were most criticized in the Gigafida corpus, i.e.
the small volume of fiction, large volume of journalistic texts and seemingly non-
normative web text, we obtain the data in Table 2 and Picture 2 (we omit the
English corpus, for which the text type composition is not publicly available, but
we add data for the Czech corpus SYN2010).

Table 2: The contents of corpora of seven foreign languages and Gigafida and
Kres (in %) in the categories of fiction, newspapers and magazines and web
texts. Source: Completed and updated according to Logar (2014).

Estonian 33 33 33
Latvian 20 55 0
Polish 16 50 7
Czech 40 33 0
Slovak 14 69 0
Dutch 20 45 30
German: OWID 0 100 0
German: DWDS 26 27 0
GIGAFIDA 2 77 16
KRES 17 40 20
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Figure 2: Contents of corpora of seven foreign languages and Gigafida and Kres
(in %) in the categories of fiction, newspapers and magazines and web texts.




In Table 2 and Figure 2 we can see the following: on average more texts in the
corpora come from newspapers and magazines; Gigafida has relatively little fic-
tion, but has the largest share of journalistic texts, although the German corpus
surpasses it here and the Slovak corpus is also close. Gigafida is approximately in
the middle with regard to web texts. In relation to the other corpora, the compo-
nents of Kres are rather average.

6 TARGETED COLLECTION OF TEXTS FOR THE
PURPOSE OF THE DICTIONARY

6.1  Specialised lexis

Ledinek (2014b: 2) summarised the key issues related to the inclusion of termi-
nology in general dictionaries as follows:
Questions like, what is the terminology in the concrete monolingual dic-
tionary of middle range, what will be its presumed part in the dictionary,
which fields of expertise will be (in greater extent and systematically) in-
cluded and what will be the way of terminology qualification (baseline) of
terminology lexicon, are fundamental questions of a dictionary concept.

There is no doubt about whether to include a terminological lexicon with ap-
proximately 100,000 entries in the general dictionary or not, the question is what
professional lexis and their typical text environments should be included, and in
what way. The exact percentage of specialised lexis to be included in the general
dictionary is debatable, but one thing is clear: to make possible any kind of col-
lection and selection, the corpus which will form the basis for the dictionary has
to be prepared in a way that it will demonstrate the state of terminological — i.e.
de-terminological — lexis that is part of general language. If we leave aside the fact
that such a lexicon is already reflected in the newspaper and magazine part of the
corpus, as well as in the news portals part, it makes sense to follow two principles
to achieve this objective when updating the Gigafida corpus:

a) the principle of non-inclusion of specialised texts (scientific magazines and
monographs, doctoral dissertations, articles from scientific conferences,

etc. precisely those that are most interesting for LSP corpora; cf. Logar,
2013: 47-52), and at the same time

b) the principle of integration of the popular professional works and text-
books to the level of secondary school.

We already wrote that in the final collection we avoided scientific texts, while
great attention throughout the collection period after 1997 was focused on




obtaining popular professional books (manuals, guides, etc.) from various fields
of human life, as well as magazines that present scientific knowledge to laymen
(often younger readers). Gigafida contains almost 900 manuals from 84 different
publishers and among the magazines at least 50 of them focus on some kind of
expertise (e.g. motoring: Avto Foto Market, Avto Magazin, Avtokatalog, Motor-
evija, Motokatalog and Mobil; computing: Connect, Joker, Moj mikro, Monitor, PC
& mediji and Racunalniske novice). In this context it is possible to follow previous
good practices and experience. The situation is different with textbooks, cata-
logues and didactical books, where new collections should be more systematic.
Gigafida contains 103 such works, which were released by five publishers: Na-
tional Education Institute Slovenia, National Examinations Centre, Rokus Klett,
DZS and Ataja, but a review of included textbooks (and workbooks) shows that
the scope of obligatory elementary education is covered irregularly:

e Mathematics (6 textbooks or workbooks)
¢ Slovene (13)

* English (1)

* History (8)

* Biology (7)

¢ Environmental Sciences (2)

* Physics (1)

*  Chemistry (4)

* Society (4)

e Natural Sciences (1)

* Natural Sciences and Technology (1)
e Arts (1)

¢ Musical art (8)

* Sports (1)

¢ Home economics (3)

At first glance it is therefore clear that in Gigafida the obligatory school pro-
gramme is not properly covered by the textbooks it includes, and there are
even less works for the programs of secondary and high schools. According to
the syllabus for elementary schools produced by the Ministry of Education,
Science and Sport,*! there are still missing textbooks for geography, state and
civic culture, engineering and technology. From this perspective it is necessary

21 hetp://www.mizs.gov.si/fileadmin/mizs.gov.si/pageuploads/podrocje/os/devetletka/predmetniki/Pred_14_OS_4_12.pdf
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to complete the corpus, preferably with a tendency to capture textbooks, work-
books and texts related to pupils and students of all school subjects that are part
of general and vocational programs (at elementary schools, gymnasiums, and
vocational secondary schools). Moreover, it would be useful to obtain informa-
tion on textbooks and similar materials used for after-school extracurricular ac-
tivities, particularly those with large-scale participation, and try to include this
material. In this way, an upgraded Gigafida — assuming the cooperation of the
text providers — would appropriately cover the terminology that almost every-
body encounters during the education process. From such a corpus a collection
of terms with a more comprehensive range would be extracted, and this could
then be applied to the dictionary concept using a coordinated lexicographical-
ly-terminographic process.

6.2 Topic coverage

The collection of texts for reference corpora is directed by several criteria, includ-
ing the diversity of text topic. In the collection of texts for the Gigafida corpus,
we worked from the following list (Logar Berginc et al. 2012: 15):

e current events

® cconomy, politics

e education

® nature, home, pets

e people, family, men, women, children, youth
e health, food

e business, finance

e leisure, music, movie, entertainment, fashion
® sport, tourism

e culture, art

e religion, spirituality

® computing, motoring, etc.

When we used the topic modelling method to compare Gigafida with the first
version of the web corpus of Slovenian sIWaC (Logar Berginc and Ljubesi¢ 2013),
we found out that of twenty topics the two corpora have eight in common, seven
partly in common and five different (ibid.: 92):




Characteristic to the Gigafida corpus are topics of settlements and road
traffic (particularly in terms of traffic accidents), events (especially in terms
of their announcement, description), television and radio programmes,
individual sports and employment. In the sIWaC corpus standing out are
movies, music, travel and tourism, foreign policy (especially EU, Croatia),

and classified ads.

From Tables 1 and 2, presented in the next chapter, we can summarise similarities
and differences between the topics in the Gigafida corpus and the latest version of
the sIWaC, corpus, formed in 2014 (Erjavec and Ljubesi¢ 2014):

a) Thirteen topics are common to both: human, men, woman, family life;
society, other; sports; internal policy; education; finance; local politics;
law; publications, culture, art; motoring; health; ICT and food.

b) Three topics are partially shared: economy (Gigafida) — economy, devel-
opment (sIWaC); events in the local area (Gigafida) — events (film, mu-
sic, theatre) (sIWaC); animals, nature, living environment (Gigafida)
— living environment (s/WaC).

¢) Four topics are different:

e Gigafida: war, terrorism, crime; TV and radio programmes; traffic;
media;

e SIWaC2: travel, tourism; online shopping; religion and internet.

Topic weaknesses of the Gigafida corpus, as indicated by this analysis, are its lack
of texts about film, music and related events, travel and tourism, classified ads, ex-
ternal politics related to the EU, online shopping and world in general, and — sur-
prisingly — religion. With the exception of the last one we can conclude that these
are topics that in recent years have appeared quite frequently in the online media,
which speaks in favour of the integration of web texts (with these topics) in the ref-
erence corpus. The analysis also confirmed the over-representation of TV and radio
programmes in the Gigafida corpus (which will have to be reduced by an extended
de-duplication process in the future) and the adequacy of the list of topics, which
was prepared prior to the collection, although the process of updating the corpus
should add the topics of law, traffic, living environment and Internet.

7 ADDITIONAL TAXONOMIC CATEGORIES

Gigafida’s taxonomy is quite simple: the texts are on the first level separated into
printed and Internet (see below), and then printed into books and periodicals. Lit-
erary works are divided into ficzion and factual texts, and periodically printed texts




into newspapers and magazines. The category other is diverse (and provides only
0.67% words in the Gigafida corpus) and contains texts such as records of the
meetings of the National Assembly of Republic of Slovenia, subtitles and post-
production texts of the Slovenian National Television.

print
book
fiction
factual texts
periodical
newspapers
magazines
other
Internet

For a general corpus search it seems that such a taxonomy is sufficient, but for
lexicographical purposes it would be helpful if this would be complemented and/
or further analysed. In this regard we have already indicated the need for a sepa-
rate category for textbooks and similar texts, and in the next chapter we will think
in this way about online texts written in non-standard Slovenian (blogs, forum
posts, tweets, and comments on news portals). So far, analysis also shows that ad-
ditional corpus labelling may help the lexicographers in deciding on:

* annotation of field specific lexis,

* annotation of style specific lexis.

7.1 Corpus metadata and field specific dictionary labels

Labels for field specific words or specific meanings of words, i.e. labels like agri-
culture, motoring, and banking, are closely linked with the question of terminol-
ogy included in general dictionaries. If the Gigafida corpus would be at least
partially labelled with topic categories, this could warn the lexicographer about a
potentially sector specific meaning of the entry that he/she is editing, and at the
same time such label in the corpus would allow additional sub-corpus searches.
As we have already observed in Logar and Ljubesi¢ (2013: 80), several foreign
corpora have thematic categories attributed to the factual texts:

a) In the Czech National Corpus SYN2010* factual texts are divided into:

* religion

22 hetp://ucnk.ff.cuni.cz/english/syn2010.php
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e law
* art
® economics
* technology
e natural sciences
* humanities and lifestyles
b) In the Croatian National Corpus® the layout is:
e scientific texts:
o life sciences
© technical science
©  biomedical sciences
©  biotechnical sciences
©  social sciences
© humanistic science

* professional texts:

° travel
° reviews
° media

° criminology
© sports
° politics
° ecology, bioethics, etc.
c) In the British National Corpus* under the informative texts can be found:
* world politics
* trade and finance
¢ art
* religion and philosophy

e Jleisure etc.

23 hetp://hnk.flzg hr/strukeura.heml
24 hetp:/[www.natcorp.ox.ac.uk/
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Topic division, though not fully implemented, is, for example, also typical of the
reference corpus Oxford English Corpus,” which consists of twenty parts, mostly
named according to topics, e.g. computer science, environment, leisure, military,
and transport. These parts are further sub-divided into sub-topics or sub-sections
(sport, for example, has about 40 of these).

To achieve a complete collection of topic categories, which could be used with
the texts of the upgraded Gigafida, several approaches are possible and can also
be combined with one another: we could select the typology of one of the foreign
corpora or rearrange the collection of topics that guided the collection of texts.
A sensible approach here would be to have in sight the results of comparisons
between the Gigafida and sIWaC corpus obtained with the method of topic mod-
elling and before finalising the topic scheme — to obtain key words for every cor-
pus document with the method of TF-IDF (7erm Frequency — Inverse Document
Frequency; Salton and Buckley 1988). With the resulting topic scheme we would
then manually mark the training set of documents, perform machine learning
and then automatically label the corpora.

7.2  Corpus metadata and stylistic dictionary labels

The output of stylistic labels in the current version of the lexical database for
Slovenian showed that the editors qualified the meanings with the following an-
notations in five groups (Krek et al. 2013b: 94-96):

a) time: less frequent use, the word is very rarely used in this sense in contem-
porary Slovene, obsolete®

b) connotation: to express emphasis, figurative meaning, dissenting, it express-
es impairment, pejorative, usually with disapproval

c) context: in journalistic jargon, ad texts, often in classified ads, particularly
in sport, in Christianity, in a political context

d) pragmatics: as a proverb, with disapproval, euphemistically, usually as in-
sult, rough and slightly vulgar

d) register: in very informal situations, in informal situations, in speech, in an

informal school speech, informally

To determine the connotation and pragmatic labels lexicographer must evaluate
the text environment, where tools such as the Sketch Engine*” (Kilgarriff et al.

25 hetp://oxforddictionaries.com/words/the-oec-composition-and-structure

26 These are just few examples from the preliminary drafting stage.
27 hetp:/[www.sketchengine.co.uk/
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2004) can be a great help, while current corpus metadata may help in the time-
frequency, contextual and register labels.

A. Time and frequency

Oldness or obsolescence of the vocabulary cannot be seen directly from
corpus metadata (year of publication) since only texts issued after 1990
(mainly after 1996) are included in Gigafida. This means that the time
labels can be provided by a lexicographer only on the basis of a review
of the direct textual environment of the word in combination with an
analysis of the frequency relationship between synonyms. On the other
hand, Gigafida, with texts from a 20-year period, is relevant enough to
allow reasonable annotation of labels such as increasing use, decreasing
use and so on.”® Here we must also be attentive to the frequency trend,
and the fact that we should combine the increase or decrease in the fre-
quency in a specific time period with the dispersion of sources, relative
frequency depending on the number of words per year and frequency of
possible synonyms. The tendency towards the transition from the label-
ling of timing to the labelling of frequency is in fact already seen in the
preliminary set of labels in the current lexical database (e.g. less frequent
use, the word is rarely used).

B. Context

Current contextual labels are diverse. They are partly linked to the
analysis of a contex, which already existing corpus metadata also helps
with, although to a lesser degree (e.g. lexical units from the records
of the meetings of the National Assembly), and additional labelling
of the corpus based on this would not help. Contextual labels are
partly associated with the topic (see above, and particularly in sporz,
Christianity, and political contexts), about which we already wrote in
Section 6.1.

C. Register
Register labels, the same as contextual ones, derive partly from the analy-
sis of the context. It appears that this is primarily about identification
of informal speaking situations, which can occur in all types of text,
e.g. in fiction, in the dialogues of people in magazines and newspapers,
in citations, interviews, half-literary genres or literary feuilletons. Two
types of text in the Gigafida corpus were primarily spoken (records of
meetings of the National Assembly and television subtitles), and both
are labelled as other and named in the taxonomy, which directly helps
a lexicographer with determining register. The third interesting source
for register labels, which is also named, is the Internet, particularly texts

28 A chart would be most obvious in this respect.




that are to be found on news portals, and, more precisely, the texts of
comments under news stories. The news sites included in the current
Gigafida corpus are 24ur.com, rtvslo.si, siol.net, arhivo.com, govori.se,
najdi.si (news), n-tv.si, pozareport.si, primorske.si and revija-reporter.si.
The first three portals are mentioned by name, the rest have a common
naming, Internet — news. When upgrading Gigafida with Internet texts
(see next chapter) it would also be helpful to assign a separate taxonomic
category to text comments as well.

8 CONCLUSION

Thirty-two researchers from eight institutions of scientific research and one
publishing house cooperated in the building of the Gigafida corpus (Logar
2014: 4). The “FIDA series” corpora, which emerged over a period of almost
two decades, are examples of good practice, which have followed the standards
of European corpus linguistics. Therefore, when preparing the new reference
corpus of Slovenian it would be good to start where we left off with Gigafida,
taking into consideration the amendments which were brought into the lan-
guage and text production by a new digital social reality, and the proposed im-
provements that were raised by the assessments of the final version of Gigafida
and Kres. In this paper we did not define the structure of the future corpus
of modern Slovene language. Likewise, we did not propose lists of texts that
are missing in specific topics, and did not determine web sites on which it
would be reasonable to perform crawling, or prepare a new taxonomy. A more
concrete document must thus respond to these and related issues, such as the
specification of methods used to collect texts, which is possible and sensible
to prepare only when the project is approved and its time and financial frame-
works are known.

The relevance of linguistic data with regard to the dictionary concept is funda-
mental, as we wrote in the introduction. Neither of the two existing conceptual
proposals for the new dictionary of Slovenian has yet been finalised. One pro-
poses a product “in the sense of a basic and comprehensive lexical handbook
for Slovenian in the digital age”, that will respectively be “conceptually, as well
as from the database point of view designed completely from scratch” (Krek et
al. 2013b: 20), the other will “continue the tradition of the Dictionary of the
Slovenian Language in the sense of modern linguistic theory and in the sense of
description of language use” (Gliha Komac et al. 2015: 1). Gigafida suffices to
enable this baseline, but in accordance with the findings shown here and in the
following chapter it can be — and should be — extended. Subsequent adjustments




will be then determined by the final dictionary concept. It will then depend on
the transparency and consistency of the lexicographical process how the result-
ing data will be interpreted, and to what extent it will be taken into considera-
tion, exploited or ignored.
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The paper discusses the expansion of the Gigafida corpus, a Slovenian refer-
ence corpus, to include Internet content, i.e. web pages and user-generated
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1 INTRODUCTION

In Logar Berginc et al. (2012: 45) we opened the chapter entitled “Web Text
in the Gigafida Corpus” with the finding that the written language is becoming
less commonly used in the form of the printed word, and more commonly seen
in electronic media. The chapter presented data showing that as of October
2007, 66% of the respondents, aged between 12 to 65 years, were using the
Internet (RIS survey).! The most recent percentages are — as expected — even
higher: according to an analysis by the Statistical Office of the Republic of Slo-
venia, in the first quarter of 2014, 97% of Slovenian households with children
and 70% of households without children had Internet access, and during this
time 72% of all people aged 16 to 747 years old were using the Internet. It may
be added that
81% of these persons /.../ were using the Internet every day or almost
every day. The largest percentage (87%) used it for sending or receiv-
ing e-mails and finding information about goods or services. / 58% of
respondents in the first quarter of 2014 participated in online social net-
works (in the first quarter of 2013 the figure was 53%) (ibid.).

Another important finding was that 66% of the users accessed the Internet
via mobile phones or other mobile devices (e.g. a tablet). The Internet is thus
accessible anywhere, and not just for reading, watching and listening, but also
for writing and publishing texts, images, music, and so on. Widely available
public platforms that rely on language — once limited to print, radio and tel-
evision — are now open to contributions from virtually everyone, and this
has brought a new kind of Slovenian into public use: texts showing linguistic
characteristics that were previously primarily used for speech in private and
informal situations.

Editors of modern reference corpora of different languages include web texts
into their work in various different ways. The overview presented by Logar Ber-
ginc and Ljubesi¢ (2013) noted “a common tendency for including texts from
the Internet in the reference corpus, although to what extent this may happen
in the future is not yet clearly defined, but if the corpus already contains or
will contain texts from the Internet, texts of different genres should also be
included” (ibid: 103). Consequently, on the one hand we have for example the
Oxford English Corpus, from which Oxford Dictionaries arise,’ that is almost en-
tirely composed of texts from the Internet, and on the other hand, for example
The Slovak National Corpus, on the basis of which Dictionary of Contemporary

1 heep:/[www.ris.org/
2 hetp:/[www.stat.si/StatWeb/glavnanavigacija/podatki/prikazistaronovico?IdNovice=6560
3 hep:/[www.oxforddictionaries.com/
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Slovak Language,” is currently being prepared, that does not contain any online
texts (see more in Table 1 in the chapter Reference Corpora Revisited: Expan-

sion of the Gigafida Corpus).

As will be seen later in this chapter, we see texts from web pages, comments on
news sites, blogs, tweets and forum messages as a significant part of the public
written Slovenian, which is why we argue they should be included in the cor-
pus that will be the basis for the future reference dictionary of our language. As
such, lexicographers should be interested in lexicons that are used in different
circumstances by all the speakers of Slovenian, not just journalists, translators,
writers, and so on. We should therefore pay special attention to (semi)public
written online communication that is determined by circumstances such as
(non)interactivity (a)synchronicity, physical (non)presence/absence of the in-
terlocutor and other situational factors, resulting in a highly interactive form of
communication with more elements of the spontaneous spoken language, and
with (adapted for computer communication) paralinguistic and prosodic ele-
ments (Crystal 2001). The task of a corpus as a lexical resource must therefore
be also to capture this linguistic reality, so in this chapter we illuminate this
issue from four angles:

a) the initial state of the Gigafida corpus (compared with the sIWaC, cor-
pus, the online corpus of Slovenian),

b) diversity of online text genres and reasons for their inclusion in the cor-
g
pus (or exclusion from it),

) resources and tools that are already available for a future upgrade of the

Gigafida corpus (the JANES project),’ and

d) the most appropriate methodology of web crawling, including the pos-
sibility of building a subcorpus that would be regularly updated.

2 GIGAFIDA AND SLWAC : EXISTING STATE,
COMPARISON, BINDING POSSIBILITIES

Web sites that were included in the Gigafida corpus and technologies for their
collection are described in more detail in the already mentioned chapter in Logar
Berginc et al. (2012: 45—67), so we shall only note that integrating web content
into the Gigafida corpus was “methodologically speaking, the first such major at-
tempt in Slovenia that could formulate guidelines for the future construction of
Slovenian reference corpora and indicate some interesting comparative linguistic

4 heep://slovniky.juls.savba.sk/
5 heep://nlijs.si/janes/
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analysis” (ibid.: 45). Gigafida therefore contains texts from 10 news portals and a
total of 91 introductory web pages (29 corporate web pages, and 42 cultural, state,
research and university institution web pages). The web was crawled in the period
April 2010 — April 2011, and it contributed more than 185 million words to the
corpus, of which 63% come from news portals (24ur.com, rtvslo.si, siol.net, etc.),
30% from institutional web pages (gov.si, uni-lj.si, sazu.si, ijs.si, etc.), and 7%
from corporate web pages (eles.si, gorenje.si, and kolosej.si, among others). The
procedure to capture texts from web pages followed several steps: selection and
preparation of the programme for three regimes of crawling (daily, monthly and
one-off), boilerplate removal, language detection, and finally the detection and
the removal of duplicates and near-duplicates. It turns out that in order to achieve
seemingly simple tasks, i.e. that of including web texts in the reference corpus, a
fairly complex methodology is required, that — along with the criteria of selecting
of web sites and rating of the obtained results — we successfully tested and adapted
for use with Slovenian (more on the latest methods of crawling are reported in
section 5, below).

During the integration of web texts in the Gigafida corpus —in 2011 — a new and
methodologically similar corpus of Slovenian emerged, the corpus slWaC (Er-
javec and Ljubesi¢ 2011),° which was upgraded to sIWaC, in 2014 (Erjavec and
Ljubesi¢ 2014). sIWaC, contains 1.2 billion words from texts acquired from over
37,000 web domains or 2.8 million URLs. The methodology of the construction
of the two versions of sIWaC is presented in detail in the references mentioned
and in Logar Berginc and Ljubesi¢ (2013: 87-89).

The existence of two large corpora of Slovenian has prompted some comparisons
that have shown what both of them contain, as well as what their deficiencies are
(as much as a comparison of the two entities can reveal in this regard). A com-
parison based on the frequency profiles (Rayson and Garside 2000) of Gigafida
and sIWaC, showed (Erjavec et al. 2015b: 40) that in the latter there are several
texts related to computer science, the Internet and the use of web contents, while
Gigafida contains more texts that are typical for newspapers, on subjects such as
sports, domestic politics, the economy and crime.

To the already published comparative data (ibid., and in Logar Berginc and
Ljubesi¢ 2013), we now add data from more recent comparisons between Gi-
gafida and sIWaC,, obtained by the topic modelling method (Blei et al. 2003;
Sharoft 2010) — though here only paying attention to possible weakness of the
Gigafida corpus. Tables 1 and 2 show the 20 most common topics for Gigafida
and sIWaC, respectively.

6 heep//nlijs.si/
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Table 1: Noun lemmas, which most likely belong to one topic, and the occur-
rence of the topics in Gigafida.

people, family,
life in general

sport

domestic politics

society, OTHER
shows, perfor-

mances etc. in
the local area

war, terrorism,
criminal acts

TV and radio

programmes

traffic

econonty

education

finances

local politics

animals, nature,
living spaces

law

4,835

4,034

3,639

3,631

2,865

2,669

2,622

2,481

2,470

2,363

2,292

2,228

2,153

2,145

otrok leto dan ¢as zenska Zivljenje ¢lovek druzina oce
moski roka prijatelj glava Zena mama moz sin stars hisa
tekma mesto leto ekipa zmaga tocka igra sezona igralec
prvenstvo klub liga prvak trener minuta konec pokal
krog reprezentanca

predsednik vlada drzava stranka svet minister leto zakon
volitev predlog poslanec vprasanje komisija ¢lan odbor
zbor seja politika ministrstvo

¢clovek Zivljenje svet ¢as odnos nacin stvar drzava
vprasanje druzba primer beseda delo mo¢ stran problem
resnica leto obcutek

ura drustvo leto prireditev dan sobota dom ¢lan

vas mesto ob¢ina skupina nedelja $ola srecanje gost
obiskovalec dvorana delo

leto vojna drzava policija policist clovek vojska dejanje
oroZje dan napad vojak Zrtev sodis¢e oblast zapor kazen
Cas mesto

film leto glasba oddaja tv poro¢ilo skupina serija dan
pesem festival ¢as koncert predstava program vloga
gledalisce del novica

cesta pot dan nesreca leto ura voda voznik morje vozilo
mesto meter promet letalo kilometer ¢as voznja kraj
avtomobil

leto odstotek drzava podjetje cena trg placa izdelek rast
razvoj delo gospodarstvo proizvodnja delavec $tevilo
podrodje strosek mesec sistem

$ola delo leto otrok program podrodje znanje Student
projekt izobrazevanje univerza fakulteta u¢enec razvoj
star§ organizacija ucitelj center zavod

milijon evro tolar leto banka druzba podjetje odstotek
delnica milijarda dolar denar vrednost cena prodaja
delez dobicek trg sklad

obcina leto prostor gradnja objekt cesta projekt
obmogje delo zemljis¢e mesto milijon stanovanje okolje
podjetje nacrt denar voda tolar

zival barva prostor vrsta pes voda hisa gozd del material
les vrt tla drevo konj ¢as leto vrata oblika

zakon c¢len sodiSce postopek pravica primer podatek
organ odstavek dan oseba podlaga pogodba delo

odlo¢ba sklad stranka doloc¢ba zadeva




publications,
culture, art

motoring

health

media

information and
communication

technology
food

2,087

2,021

1,942

1,788

1,491

1,437

leto knjiga delo razstava stoletje cerkev mesto ¢as muze;j
svet ime zbirka umetnost avtor jezik zgodovina del slika
beseda

m sit avtomobil motor km cena vozilo eur d e | model
letoavtoxngrh

bolezen zdravnik bolnik zdravilo telo ¢lovek zdravljenje
leto koza tezava dan zdravje primer rak bolni$nica
bolecina kri celica ¢as

naslov stran $tevilka medij novinar revija dan nagrada
posta ¢asopis leto ime delo informacija oddaja ¢lanek
televizija bralec vprasanje

racunalnik sistem uporabnik podatek program slika
stran naprava uporaba kartica telefon zaslon internet
omrezje model oprema tehnologija moznost storitev
vino voda olje rastlina minuta meso sladkor g sol hrana
zelenjava jed Zlica okus sadje mleko krompir sok list

* “Frequency” in the second column signifies the occurrence of individual topics in the corpus.

Table 2: Noun lemmas, which most likely belong to one topic, and the occur-
rence of the topic in leaCZ.

peaple, family,
life in general

society, OTHER

domestic politics

travelling,
tourism

economy,
development

finances

sport

shows (film,

music, theatre)

3,929

3,266

2,626

2,524

2,360

2,265

2,232

2,139

otrok dan ¢as leto ¢lovek Zenska roka pes Zivljenje stvar
prijatelj moski glava mama ura druZina stars$ svet konec
clovek Zivljenje svet ¢as nadin odnos stvar druzba otrok
ljubezen beseda primer vprasanje resnica pot obcutek
zenska mo¢ problem

vlada drzava predsednik stranka zakon svet leto predlog
minister ¢lan poslanec komisija vprasanje zbor odbor
politika skupina pravica mnenje

pot mesto dan cesta ura leto ¢as vrh morje voda smer
gora meter del dolina kraj gozd hotel stran

podjetje podrodje razvoj sistem projekt delo leto trg
storitev okolje drzava cilj organizacija program izdelek
znanje reSitev sodelovanje tehnologija

leto evro odstotek milijon podjetje banka drzava cena
druzba denar trg vrednost rast milijarda sredstvo delnica
placa prodaja mesec

tekma ekipa mesto igra leto tocka zmaga sezona igralec
minuta prvenstvo klub liga konec tekmovanje prvak
rezultat trener pokal

film leto glasba skupina album pesem festival koncert
skladba ¢as oder nastop predstava nagrada vloga dan

zasedba oddaja zgodba




education

health

online shopping

law

local politics

religion

publications,
culture, art

information
and communi-
cation technol-

o8y

motoring

living spaces

food

World Wide
Web

2,072

2,059

2,042

2,016

1,937

1,887

1,826

1,781

1,697

1,624

1,471

0,520

Sola otrok leto delo program Student ucenec znanje stars
ura izobrazevanje fakulteta univerza ¢as $tudij delavnica
podrogje ucitelj dan

telo bolezen koza zdravilo tezava zdravljenje zdravnik
dan leto bolnik bolecina ¢lovek zdravje celica primer ¢as
kri otrok ucinek

stran podatek uporabnik naslov storitev vsebina ratun
posta cena ime nakup internet Stevilka informacija
izdelek narocilo ponudba dan paket

¢len zakon sodisce postopek pravica odstavek oseba
pogodba primer dan stranka podlaga sklad organ delo
dolocba odloc¢ba podatek pogoj

ob¢ina leto projekt drustvo obmodje mesto delo prostor
sredstvo objekt program ¢lan center gradnja zavod
organizacija podro¢je okolje ministrstvo

leto cerkev ¢lovek vojna bog Zivljenje dan mesto ¢as
smrt vojska svet drzava o¢e masa ime beseda vera
stoletje

leto knjiga delo jezik razstava avtor medij beseda
fotografija nagrada zbirka revija del umetnost zgodba
naslov ¢as svet dogodek

racunalnik naprava sistem slika program telefon
fotografija podatek uporabnik uporaba video zaslon
stran aplikacija dokument model kamera razlicica
oprema

vozilo avtomobil motor barva voznja voznik model kolo
avto del leto obla¢ilo znamka cesta hitrost obleka sedez
oprema sistem

voda prostor energija hisa material sistem povr$ina
odpadek zrak objekt naprava del uporaba stanovanje
temperatura okno okolje les plin

hrana voda olje rastlina vino mleko okus meso zelenjava
vrsta jed sadje izdelek oseba koli¢ina dan kislina zival
sladkor

piskotek dan nastavitev seja mesto namen stran storitev
uporaba informacija podatek oglasevanje klik gumb
primer ura facebook moznost novica

Three topics can be identified that are of particular importance when selecting
URLSs to obtain new web texts to upgrade the Gigafida corpus (tweets, forum
messages, comments on news sites and blogs are discussed in the next section).
These are topics that the current Gigafida corpus, with mostly printed texts and
only a small and narrowly selected set of web texts, has poor coverage of, and




these thus needed to be examined if we want to describe their distinctive lexicons
in a dictionary. For sIWaC, (but not for Gigafida) the typical topics are zravel,
tourism, online shopping and the World Wide Web (see last row in Table 2). The
topic religion is in this respect surprising, because it is the only one that could be
better integrated into Gigafida by means of printed texts (wherein the response of
the text providers is crucial).

At the end of such comparisons the question of the direct inclusion of the web
corpus of Slovenian, siWaC,, into the new Gigafida corpus arises. From the per-
spective of a more focused and controlled, as well as time-predictable and equa-
ble, form of text collection, with the explicit purpose of inclusion in the reference
corpus, this question would be better answered in the negative, but it is not
necessary to keep future upgrades of both corpora completely separate. On the
contrary: as will be shown in section 5, these corpora are closely connected by
their method of construction. Furthermore, the existence of two corpora of mod-
ern Slovene is also useful in terms of synergies, and as a demonstration of their
differences and deficiencies.

3 WEB TEXT GENRES AND DICTIONARY
SOURCES

On the Internet, the most influential medium of the 21st century, we are faced
with a variety of communication environments or areas that apply all four basic
functions of text (Skubic 1995; Mikoli¢ 2007): cognitive, communicative, execu-
tive and art-expressive. There are also various discourse/speech communities that
determine the characteristic language choices people make in the context of a
specific discourse/speech.

Some of the features of web texts are tied to (more) informal speech situations,
these are often manifested in texts in non-standard form (e.g. slang, jargon, ver-
nacular language, and dialect). On the other hand, other web texts correspond to
the concept of public communication in the narrow sense of the word (Skiljan
1999), and are written in accordance with standard language norms. The lan-
guage heterogeneity of the Internet has caused changes in the language and the
expansion of its lexis, so it is necessarily to find out which texts must be an inte-
gral part of any corpus that will be the basic source for a dictionary of modern
Slovene (and at the same time, we can find out which texts it is possible, at the
moment, to reject).

A description of the variety of online genres and their key factors is actually a
rather difficult task, due to the extensiveness and uncontrollability of the material,




and the small number of studies of such genres and their target audience (Crow-
ston 2010: 17, 26).

Nevertheless, on the basis of the analysed literature and related material, it can
be seen that, for the analysis of online text genre variety and also for establishing
the selection of web texts for the corpus, there are two key criteria, as presented
by Herring et al. (2004):

* authorship or the relationship between the sender and the recipient (one

or more authors, a formal or informal relationship) (see also Oblak et al.
2005),

¢ functions and the associated internal and external structure or form of
the text, as well as multi-codes and updates (see also Bishop 2009; Crow-
ston 2010).

The language choices of online authors depend on both these criteria, particularly
in relation to conformity with the norms of standard language, or deviations
from them.

From the perspective of the author, web texts are basically divided into:

* classic websites (HTML) with one single author or source of the texts,

* online community genres (“web-based community genres”, Bishop
2009) with more than one author of the texts,

* blogs/blog writings (blogging) as an intermediate genre between one-
and two-way communication.

a) Classic websites are mainly characterized by one-way communication (the
most common exception here are media sites, which may include the forum mes-
sages, comments, or blog writing of the readers). The source of a website’s text
source is known or easily determinable. The relationship between sender and
the recipient is mostly formal, and since texts address the general public they are
mostly written in accordance with the standard language norms.

Among classic websites we place the following:

*  Web portals (as well as Wikipedia, Wikisource, Wikiversity, Wikibook,

and so on),
¢ media sites,

* commercial and corporate websites,

* websites of governmental and non-governmental organizations and local
government bodies.




Personal websites are less formal and may be closer to the form and the purpose
of blogging or the genres of online communities (such as on Facebook).

b) Online community genres (“web-based community genres”) are related to
collective-action oriented websites or interactive text forms of computer medi-
ated communication (CMC), in which several authors collaborate. These genres
are determined by the dominant actors, communication environment or topic,
and the internal structure. The language choice here also determines the nature
of the interactions among the actors. They are very diverse and often also anony-
mous, so the expressiveness of the texts is rather varied and they mostly include
elements of vernacular, informal language genres. These genres are increasingly
replacing speech communication, and so they are often manifested by written
spoken language, and in some applications also by spoken text.

Among the online community genres we could place texts from various online
tools and social networks, such as:

* forum messages (users are discussing a certain topic)

* Twitter, Facebook, Myspace, and LinkedIn (texts such as tweets, sta-
tuses or thoughts, status comments, photos, videos, hyperlinks, interest
groups, event creation, invitations etc.),

* Instagram (publishing photos and hyperlinks to Twitter or Facebook),

* Ask.fm (users create an account and other users then ask them questions,
also using hyperlinks to Twitter or Facebook),

* Snapchat (a mobile application through which users share thoughts,
videos, photos etc. with their friends. Their messages disappear in a few
minutes),

* Viber (a mobile application for smartphones, through which commu-
nication takes place via the Internet, can be written or spoken, and in-
cludes mobile contact list),

* web chats (diverse categories of “rooms” where users with same interests
connect with each other).

* Comments on journalistic articles, videos and so on (comments can
then develop into a discussion on a specific topic, usually between users,
unknown to each other, and this functions according to the principles of
a forum).

¢) Blogs/blog writings are most often part of the journalistic genre, intended for
a wider audience, and are often also in direct interaction with the readers. Usu-
ally there is one single author of a blog, and these can be written by professional
(journalists) or unprofessional writers, so the language choice depends on the




communication competence of the author and especially on the target audience
that the author wants to reach.

According to Domingo and Heinonen (2008) we can distinguish the following
types of journalistic blogs/blog writings, which are differentiated by professional-
ism of the writers and degree of institutionalisation of the environment:

* citizen blogs (written by unprofessional writers outside media institutions),
* audience blogs (written by unprofessional writers within media institutions),
* journalist blogs (written by journalists outside media institutions),

* media blogs (written by journalists within media institutions).

In terms of function, texts are classified in groups of broad text genres and nar-
row text types and according to the following common properties: the purpose or
influential role, recipient, reference and external and internal structure of the text
(comp. Mikoli¢ 2013; Nidorfer Sigkovi¢ 2013). According to these properties,
we also analysed the text in a web environment, where we referred to Crowston
(2010) who summarizes the key typologies of Internet genres considering the pur-
pose and form. Based on the findings of this, we can try to describe web genres in
the context of the following groups (as summarized by Mikoli¢ and Rolih 2015):

1. Conversational and at least partially private text genres: e-mail, web chats,
tweets and other genres of social networks (e.g. Twitter, Facebook) and
forum messages. The adjective “private”: for these genres is based on
their greater range of private language elements or content components
of private communication spheres (Skiljan 1999), sociolects and idi-
olects (Skubic 2004).

2. Promotional, advertisement and commercial text genres: banner adverts,
link collections, online shops, marketing and sales websites, personal
websites, often with the purpose of self-promotion and marketing. The
aim of these genres is to influence the consumer behaviour of the re-
cipients. Due to their appeal to the general public, the language used in
these genres generally does not depart from standard language norms,
except when stylistic effects need to be achieved.

3. Reporting/news and broadcast journalistic text genres: journalistic texts of
various genres, the online editions of print media, contributions associ-
ated with lifestyle (e.g. recipes, tips in the form of tutorials, guides for
a healthy body, and so on). These are genres in which deviations from
the standard language norms have only the stylistic role. The exceptions
are the comments below the contributions on the major news portals, in
which the authors do not usually follow such norms.




4. Program text genres: technical data/assistance/support, problem reports,
and frequently asked questions (FAQ). These texts are messages from
the operators or programmers of web pages. The text opens by discuss-
ing a problem and leads the user to a solution. Since it is a professional
text aimed at the general public, the language is mostly consistent with
standard language norms.

5. Academic text genres (accessible at sites such as Google Scholar): technical
and scientific texts, written in line with standard language norms.

6. Official and officiated text genres: records of the meetings of state bodies,
legislative websites, stock market websites, published policies, and so on;
online administration, e-applications, etc. The purpose of these genres is
to inform the general public about the key procedures, rules and laws in
the country, and to enable working with the administrative authorities
through the use of online forms. The language in these texts thus does
not deviate from the standard language norms.

7. Literary and semi-literary text genres: these are belletristic texts, which are
characterized by compliance with the standard language norms with an
intentional deviation from it. The most common semi-literary web text
genres are blogs and web diaries.

Undoubtedly, most online text genres — although still under-explored in both
Slovenia and internationally — are very active in terms of their implementation
and the development of language.

Due to the rapid development of online tools, some web genres may quickly become
out-of-date (at this moment, for example, we are seeing the decline of web chats)
and others will emerge, with similar or completely different intentions and linguis-
tic characteristics. Therefore, in the preparation of the dictionary descriptions, we
should not only consider the online linguistic reality, but also regularly follow it.

Of the various web text types described above, the new version of Gigafida should
at least consider the content that has a known author or source and it intended
for the general public. These texts should include those from large, mainstream
websites and personal websites with large readerships, professional writers’ blogs,
the tweets and Facebook pages of individuals and institutions that have a great
impact on general linguistic use (based on number of followers and media re-
sponses). Therefore, in terms of function, these texts include some of the con-
versational, promotional, advertising and commercial text genres, and all of the
reporting/news and broadcasting, official and officiated and literary and semi-
literary web text genres. As mentioned before, the main conditions for conclusion
must be a high level of influence and large readership, and that the text’s genre
should be evident from the taxonomic categories.




4 USER-GENERATED CONTENT

A special challenge in contemporary lexicography is the vocabulary in user-generated
content, published by regular people, and not professional writers. This kind of com-
puter-mediated communication (CMC) is heavily characterized by varying degrees of
interactivity, synchronicity and physical detachment. The more the selected medium
is interactive, the more elements of spoken language it displays, including the CMC-
adapted paralinguistic and prosodic elements (Crystal 2001). The most common
features of this kind of language are non-canonical spellings, colloquial and regional
expressions, foreign-language elements, non-institutionalised abbreviations, as well as
neologisms. These make such texts extremely valuable for lexicographic purposes, but
they are at the same time very difficult for automatic processing (Sproat idr. 2001),
which is why the development of tools that can handle noisy texts from the web is
currently one of the most active research topics in natural-language processing.

In contemporary linguistics, paradigms that consider non-standard language
variants in computer-mediated communication as a sign of imperfect or impov-
erished communication abilities have become a thing of the past, since a number
of studies have demonstrated that users adapt their language to maximise the
potential and the functionalities of the medium in order to meet their communi-
cation needs with the least time and effort required, displaying their identity and
spontaneous speech along the way (Herring 2001).

The discrepancy between the language as a living organism, and its static descrip-
tion that calls for research into non-standard language, has been addressed by sever-
al Slovenian linguists who have analysed the language of text messages, forum posts
as well e-mail (cf. Kalin Golob 2008; Jakop 2008; Michelizza 2008). However, this
kind of research is still not receiving enough attention by the mainstream linguistic
community, and, as a consequence, the Slovenian linguistic landscape lacks a com-
prehensive description of the non-standard language varieties, as well as sufficient,
publicly available collections of such text types.

JANES, the basic national research project, aims to close this gap and develop the
resources, tools and methods need for the analysis of CMC (Fiser et al. 2014a).
This section presents the interim results of the projects relevant for the construc-
tion of a modern dictionary of Slovene.

4.1  'The JANES corpus of Slovenian user-generated content

The current version of the JANES corpus contains four types of user-generated
content: tweets, forum messages, news comments and blog posts. Tweets have been




harvested for the past two years with a custom-built tool called TweetCat (Ljubesi¢
et al. 2014). One-off crawling of forum messages and news comments was per-
formed using designated crawlers and text extractors of some of the most popular
or influential forums and news portals, based on their traditions, forms of text
production and the number of users. Blogs were adopted from the de-duplicated
version of the sIWaC 2.0 corpus (Erjavec and Ljubesi¢ 2014) by using the string
“blog” in the domain name as a positive filter. This is only a temporary solution, as
the lack of an internal structure of blogs makes it difficult to distinguish between
the language of the main text of the blog and the language of the readers’ comments
on it. A designated crawler and text extractor for blogs that takes this into account
will therefore be developed for the next version of the corpus.

All the texts along with the unified metadata are merged into the JANES corpus
and formatted in a bespoke XML, thus enabling corpus structuring, metadata la-
belling and Unicode character encoding. The corpus is also annotated. Sentence
segmentation and tokenization was performed with the standard mlToken library
for Slovenian which is part of the ToTalLe (Erjavec et al. 2005) tool chain. Next,
word forms were normalized with a character-based machine translation approach
that was trained on 1,000 manually normalized key words obtained from the tweet
corpus with respect to the reference corpus KRES (Ljubesi¢ et al. 2014). Finally, the
corpus was morphosyntactically tagged and lemmatized with ToTaLe, which was
originally developed for standard Slovenian.

The JANES v0.3 corpus comprises 161 million tokens, most of which come from
tweets (38%), followed by forum messages (29%), blog posts (24%) and news com-
ments (9%). The corpus is already a useful resource for lexicographic work, since it
is complementary to the reference Gigafida corpus in terms of content, is substantial
in terms of size, and diverse in terms of the text types included. Further enhance-
ment of the corpus by increasing the number of text sources, especially forums and
news comments, would of course be highly desirable. It also needs to be noted that
while the JANES corpus is limited to public CMC, lexicographers would benefit
greatly from the private communication on social media, such as Facebook, which
has 750,000 Slovenian users, as well as the new apps that are becoming popular with
younger users, such as Instagram and WhatsApp, but also multimedia and video
technologies, such as YouTube, Skype and FaceTime, that are taking the place of the
traditional text messaging and on-line chats, as seen with MSN Messenger.

4.2 Non-canonical language in the JANES corpus

While it is true that the JANES corpus contains user-generated content, not all
of it is written in non-canonical language. Quite the contrary, a quick manual




examination of a small sample of random tweets has shown that a large majority
of them are in fact perfectly standard, which may seem surprising at first but since
Twitter is used as a popular information dissemination channel, not only by in-
dividuals but also by news agencies, public institutions and companies, it is only
natural that such communication is carried out in standard Slovenian.

In order to be able to focus on the analysis of non-canonical language, we have
developed an approach to automatically measure the level of standardness of the
input text at two levels: technical and linguistic (Ljubesi¢ et al. 2015). Techni-
cal standardness considers capitalization, use of punctuation and spacing, while
linguistic standardness takes into account spelling, lexical choice, word order and
so on. A training set of tweets, forum posts and news comments was manually
annotated for both standardness levels and scored from 1 to 3, with 1 meaning
very standard and 3 very non-standard.

About 30 features that could serve as indicators of technical and linguistic stand-
ardness were defined at the character level (e.g. ratio of punctuation written to
text length), string level (e.g. ratio of capitalized words written to text length) and
word level (e.g. ratio of out-of-vocabulary words written to the Sloleks lexicon).
The training set and the features were used to train a linear regressor that assigns
a technical and linguistic standardness score to all texts in the corpus, enabling
lexicographers to limit their searches to the desired level of standardness.

5 COLLECTING INTERNET CORPORA

Crawling is a process of automatically gathering documents from the web with
the purpose of generating search engines indexes, retrieving other information
from the web, or building corpora. High recall is the key factor in the former
case, while the latter case strives toward acquiring clean linguistic content. Here,
it is better to lose parts of the retrieved documents than to get a larger but very
noisy corpus, which would contain elements such as the headers and footers of
web pages, navigation elements etc. besides continuous text.

There are two basic approaches to crawling linguistically interesting data. The
first, generic approach uses the same procedure for all documents. Its main ad-
vantage is easy implementation and wide scope in terms of text source and type.
However, there are also disadvantages: data collected in this way contains more
noise, has less structure and (almost) no metadata. For example, titles and sub-
titles are not identified, nor is the author, time and date of its publication. The
second method is target-oriented, adjusting the implementation of crawling to in-
dividual document sources. The advantages of this approach are less noise, better




structure of collected documents and more metadata, while its weakness lies in
having to adjust the crawling script for each source separately, which is time-
consuming and also likely to stop working if the source modifies its platform.

The generic approach is used when building large collections of texts based on
a common top-level web domain (e.g. “.si”, “.uk”) or the same language (e.g.
sIWaC corpus). The targeted approach is better suited for smaller textual col-
lections built for specific research purposes where the structure of a text and
its metadata are of key importance (e.g. the JANES corpus, described in the
previous section).

Crawling typically starts with a pre-defined set of web documents, and contin-
ues with the crawler gathering new documents from hyperlinks in the existing
set. The problem here is how to limit the set of collected documents to avoid
gathering texts in the wrong language or genre given the purpose of the corpus
compilation. There are two basic approaches when selecting which documents to
crawl. The first is based on restricting URL addresses, e.g. to the domain “.si” or
“med.over.net”, while the second works with a list of keywords that define the
target discourse domain, such as environment, tourism, cuisine etc. In this case,
collecting URL addresses suitable for crawling is typically done through a search-
engine API. When crawling documents for general web corpora, restricting URL
addresses (e.g. for Gigafida) works best, whereas for specialised corpora keyword
lists are more appropriate. Two well-known tools for the latter approach are Boot-
CaT (Baroni and Bernardini 2004) and WebBootCaT (Baroni et al. 2006).

Web documents exist in a number of formats. The most important are H7ML
documents, which are problematic because a significant part of their content
may refer to the appearance of the web page. Moreover, parts of these documents
often have identical content, and in the case of textual corpora this signifies noise.
Another format of documents that also contain linguistically interesting data, but
is much more rarely gathered and processed, are PDF documents. The problem
with collecting text from PDFs is that this format is meant for printing, so the
text is encoded as characters with their positions in the page, making extraction
of quality text often challenging. The following sections will thus primarily focus
on describing how HTML documents are processed, while for PDF documents
the extraction of content would need to be adjusted.

Another document type comes from web platforms where text is directly sent
to the recipients as individual messages, similar to SMS messages or emails. By
far the most well-known such platform is Twitter, a system that enables sending
short messages to one’s followers. Twitter also offers API scripting plugins that
can be used for crawling tweets by individual authors or topics. As shown in the
previous section, we gathered tweets for the JANES corpus with the TweetCat




tool (Ljubesi¢ et al. 2014), which was purpose built for compiling tweet corpora
of smaller languages. This tool, with the help of an initial language-specific word
list, identifies users tweeting predominantly in the focal language (in our case
Slovenian), and then via their friends and followers gradually enlarges its user
base and collects their tweets together with the tweet metadata.

5.1 Procedures with generic crawling

As noted above, generic crawling is most often used when the goal is collecting a
large quantity of text (more than one billion tokens) or when the human resourc-
es for collecting data are limited. The process of generic crawling for linguistically
relevant data, as is also implemented in the system used for building the sIWaC
corpus, consists of several basic steps. The initial step is generating a /ist of websites
to be crawled first. For languages with a relatively small number of speakers, such
as Slovenian, this typically means a few better known websites in the language.
The second step is crawling. Technically speaking, this step is performed by run-
ning multiple threads and searching for hyperlinks in a breadth-first approach,
where the list of websites to be crawled next is updated dynamically by identify-
ing hyperlinks from websites that have already been crawled. When a document
is collected, the next step is to determine which character encoding is used. This
piece of data should be documented in the metadata of an HTML document,
yet in reality it is often missing or an incorrect encoding is declared. Determining
the correct encoding system is thus mostly based on comparing the distribution
of bytes in the textual part of the document to the distribution of bytes in a pre-
determined set of documents with known encodings.

With generic crawling, it is not possible to define the document’s structure in ad-
vance, which is why a generic program, such as jusText (Pomikdlek 2011) or Boil-
erpipe (Kohlschiitter et al. 2010), has to be used. Due to its generic nature, this
step creates a document structure which does not go beyond the paragraph-level
nor does it collect metadata. Typically, it also does not remove all non-textual
noise from the document. Next, the language of the document needs to be identi-
fied. This step is necessary when building a corpus, since the web is a multilingual
environment. An efficient tool for this step is the langid.py script, written in
Python (Lui and Baldwin 2012). The last step is removing (near) duplicates, since
identical or nearly identical textual content is often published on multiple URL
addresses. Removing (near) duplicates is most often based on calculating the in-
tersection of word n-grams from two documents. A typical heuristic suggests that
if 7-grams of two documents overlap in more than half of the cases, one can be
removed as a near duplicate.




The six steps described above are mostly executed separately, which makes crawl-
ing far from optimal. The only exception is SpiderLing (Suchomel and Pomikdlek
2012), which has combined the steps from crawling to language identification
into an integrated process, in which individual steps communicate with each
other to optimise the quantity of the crawled data and the final size of the corpus.

5.2  Procedures with target-oriented crawling

Target-oriented crawling is used when fairly little data needs to be crawled, or
when there are sufficient human resources to carry out the necessary steps. This
type of crawling comprises three basic steps. Specialised corpora are most often
built based on a certain content and not a specific web domain. The first step is
thus identifying web domains or their parts which are likely to contain plenty of
sought-after content. The technical as well as legal limitations of individual sourc-
es need to be taken into account, e.g. does the website prohibit crawling (with the
use of robots.txt), does it offer API scripting plugins to collect data (e.g. Twitter),
and does it perhaps even allow for the entire database of texts to be downloaded
(e.g. Wikipedia). The latter two options substantially ease the process of data col-
lection, while the use of technologies such as POST and AJAX requests makes
writing extractors very difficult. The next step is crawling, which mostly gathers
all or as many documents as possible from the chosen domains. The most com-
plicated and time-consuming is the process of writing extractors, i.e. scripts used
by programmers to describe the schema of a certain type of HTML documents.
This often needs to be done separately for each source, especially if its structure
is very complicated, e.g. when gathering news articles and comments on these in
a chronological order.

5.3 Monitor corpora

The web is particularly suitable for building monitor corpora, since its content is
constantly being updated. Once the crawl platform is set up, it is simple to gather
new data. This holds true for generic crawling and somewhat less so for target-
oriented crawling, since individual sources may change the structure of their web-
site, causing the original target-based extractors to stop functioning correctly.

The best tool for continuous crawling of the web are search engines, especially
Google, but also local search engines (e.g. Najdi.si in Slovenia), since they are
continuously trawling the web, searching for new texts. Although it is difficult




to imagine using such highly intensive processes for linguistic purposes, this can
serve as the upper bound of what could be collected, and it depends on each
project and the needs and abilities of its researchers how often the chosen content
should be re-crawled. For researchers in lexicography, a monitor corpus would
certainly be a valuable tool to detect larger and more sudden lexical changes
caused by events and phenomena widely covered by media reports. and thus
prompting the interest of speakers — the potential users of a dictionary. Once the
first version of such dictionary is complete and made available, its authors might
like to add continuous updates to its contents. In this case, building a monitor
corpus and defining methods to detect new lexemes, semantic changes or changes
in the characteristic context of words becomes even more important or, rather, of
key importance.

6 CONCLUSION

In modern linguistics the paradigms that are used to show non-standard lan-
guage versions of written communication on the Internet as a reflection of failure
or pauperism of communicative abilities have somehow survived, because the
analysis of language used on the Internet identifies users’ ability to adapt to the
electronic media or the ability to utilise the media to meet their communication
needs, as they endeavour to shorten and simplify the written communication,
and especially to adjust the writing to their identity (Herring 2001).

Nowadays Internet communication actively complements and changes the char-
acteristics of the Slovenian language written for the public, to the point where a
modern dictionary can no longer ignore it. In this chapter we tried to show how
the web part of Gigafida can be upgraded both in its volume as well as in its topic
and genre terms, and warn that such new texts should be placed into the corpus
in a transparent manner (i.e. with more elaborated taxonomic categories). Some
of the online genres are written in a non-standard Slovenian, which confronts
corpus linguistics with an additional language technology challenge: overcoming
the barriers to its automatic processing. The resources and tools with which we
can help ourselves in this task are already arising in Slovenia, and different meth-
ods of crawling the Web are already being tested. The aim of the Gigafida corpus,
as expanded in the proposed way, is therefore to include publicly available writ-
ten production of Slovenian on the web in a broader sense; leaving the process of
selection and interpretation of data from such a corpus for the needs of the dic-
tionary to the actors in the next phase of this process, and thus to lexicographers.
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Abstract

This chapter provides an overview of the levels of basic automatic linguistic
annotation that should be applied to corpora to be used as the basis for lexi-
cographic analyses of contemporary Slovene, as well as for other purposes. We
give an overview of existing research in this field and then focus on a concrete
set of open source and mainly language independent tools and their models
for Slovene, and give suggestions for their improvement. A short description
of the proposed corpus encoding process is also provided.
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1 INTRODUCTION

This chapter deals with linguistic annotation of corpora which could serve as the
basis for lexicographic work, and also provides suggestions for the format of the
corpus annotations. The chapter does not cover all tools that are useful for lexi-
cographic work, but only those that generate annotations to be included in the
corpus and then used as a source of knowledge by down-stream programs, from
concordancers to synonym extractors. In addition, the focus is predominantly
on programs that have been developed for the Slovene language. The following
levels of annotation will be taken into account, and are listed in typical order of
appearance in the processing chain:

1. Tokenisation, which divides the text into individual tokens, either
words or punctuation. This step can also identify token types, such as
numerals, abbreviations, URLSs, emoticons and emoji. Sentence segmen-
tation is often performed in the same step.

2. Normalisation, which transforms (translates) non-standard word forms
(found, for example, in historical texts and in user-generated content)
into standard ones. This is useful for easier searching and better perfor-
mance of the annotation tools developed for standard language.

3. Morphosyntactic (or part-of-speech) tagging, which assigns to each
word token a morphosyntactic description (MDS), e.g. Nemdn which
decomposes to a common noun of masculine gender, dual number and
nominative case.

4. Lemmatisation, which assigns the base form to a word, used for dic-
tionaries or lexical look-up.

5. Parsing, which gives a syntactic analysis to each sentence of the text.

Apart from parsing, all the above levels of annotation are necessary for a corpus
to be useful in lexicographic work. Some other levels of annotation might also be
useful, but these are difficult to place at a fixed position in the processing chain, as
this depends if they require (or can use) all or some of the above annotations. De-
pending on the method, these further annotation tools can use raw or tokenised
text, which could furthermore be tagged or even parsed. Some of these tools have
already been developed for Slovene, even if only as prototypes:

6. Named entity recognition, which identifies proper names in the text
and classifies them, for example, into personal names, geographical
names, and names of companies or institutions. Additionally, some sys-
tems identify numerical and other expressions and classify them, such as
into currencies, dates and so on.




7. Term extraction, which identifies potential terms in the text. However,
it should be noted that what constitutes a term is fairly problematic, as
this depends on the subject area, target audience and the like.

8. Semantic information annotation, which labels words or phrases with
their meaning by relying on a semantic and lexical resource; it can also
link them together according to their semantic roles. Although such an-
notations could be extremely useful for lexicographers, the complexity
of the annotation causes existing programs to generate results that may
not be accurate enough to be of value.

Generally speaking, annotation (and other) language technology tools come in
two varieties:

* Tools that use handwritten rules, which require a lot of human work but
may give (depending on the level of annotation) very good results. Such
tools are often used for text segmentation, e.g. into tokens or terms, and
traditionally also for morphological analysis. For some levels of annota-
tion, most notably morphosyntax and syntax, the number of necessary
rules becomes extremely large, which makes their development and de-
bugging very difficult, costly and error prone.

* Tools that learn a language model from training data, i.e. manually
annotated corpora or other language resources. Machine learning
methods are being developed at a fast pace, yet in order to generate
quality models we typically need extensive language resources — and
building these is a time-consuming and expensive process. On the
other hand, once a training dataset has been built, it can be used to
train and test various machine learning tools with the best one chose
for the task at hand.

Both types of tools generally use background language resources, especially lexicons.

2 OVERVIEW OF TOOLS FOR THE SLOVENE
LANGUAGE

Tools for annotating Slovene language texts at all the above-listed levels have
already been developed, although a number remain at the prototype stage. This
section will only focus on those which are still being maintained and, for the most
part, which are freely or openly available. As such, one of the earliest tools for
morphosyntactic annotation of Slovene (Jakopin and Bizjak Koncar 1997) will
not be included.




2.1 Tools developed by Amebis

The tools developed by Amebis are not openly accessible, yet their system of an-
notation tools and background resources — not only adapted to Slovene but writ-
ten exclusively for it — has the longest tradition of development. These tools were
initially developed for the Besana grammar checker (Holozan 2012) and Presis
machine translator (Romih and Holozan 2002). They are written in the C++
programming language and work in 32- as well as 64-bit versions. Their structure
slightly differs from the classic one: tokenisation is still performed first, but its key
feature is the treatment of special tokens such as Web and e-mail addresses, phone
numbers and emoticons as one unit.

The next step is the tagger, which uses a lexicon to annotate words with all pos-
sible combinations of lemmas and morphosyntactic tags (there are currently 7.6
million elements in the lexicon). The tagger also recognizes special tokens such
as Web addresses, chemical formulas and emoticons. Simultaneously, it searches
for potentially misspelled words and typical non-standard forms; some of the
latter are already included in the lexicon with special morphosyntactic tags. The
last step is performed by the analyser, which chooses the most likely pair of the
lemma and morphosyntactic tag for each word. At the same time, it performs
syntactic analysis and lists word meanings taken from the Ases database (Arhar
and Holozan 2009), both by using an interface language developed at Amebis
(Holozan 2011). If necessary, the analyser can also modify tokenisation or textual
segmentation, e.g. when tackling examples such as “ga” as the pronoun “/im” in
Slovene, or “ga.” as an abbreviation equivalent to “Mrs.” in English. Examples
such as “Prisla je Se ga. Micka.” (Mrs. Mary also came.) are easy to handle, but
cases such as “Videl sem ga. Micka ga je tudi videla.” (I saw him. Mary saw him
also.), are much harder and may cause a naive tokenizer to fail and identify the
first instance of “ga.” as one token (abbreviation), and the text as one sentence,
while the Besana tool would correctly identify two tokens (pronoun followed by
a comma) and two sentences.

Amebis’ tools rely on handwritten rules and data from the Ases database for their
operation. The most important concept from the database is verb templates (Hol-
ozan 2011), which comprise data on valency. Many proper names have also been
entered; they are divided into 20 categories (which enables named entity recogni-
tion). A special script tokenises, lemmatises and assigns MSD tags according to
the specifications of the “Communication in Slovene” project and implemented
in the Obeliks tagger (more on this in one of the following sections).

The tools by Amebis were also used to annotate two large reference corpora,
Fida and FidaPLUS. The main obstacle to the wider usability of Amebis™ tools




is license ownership. The tools are currently not open source, and thus an agree-
ment needs to be signed with Amebis for their use.

2.2 The To(Tr) TaLe tagger

The ToTale tagger (Erjavec et al. 2005) was developed at the Department of
Knowledge Technologies at the Jozef Stefan Institute within the framework of
several projects. The tool implements a pipeline composed of three modules: a
tokenizer, which also segments the text into sentences, a MSD tagger and a lem-
matiser. A module called mlToken is used for tokenisation; it is a multilingual
tokenizer that uses language dependent lists, e.g. of abbreviations or rules on how
to write numbers, to adapt to a particular language. MSD tagging is done with the
TnT tagger (Brants 2000), a relatively old trigram-based tagger which uses models
trained for a specific language on a manually annotated corpus; it can also use a
background lexicon. The current model is trained on the josIM corpus (Erjavec
et al. 2010; Erjavec and Krek 2010), and uses tokens from the FidaPLUS corpus
(Arhar and Gorjanc 2007) as a background lexicon. The lemmatisation module
uses a program called CLOG (Erjavec and Dzeroski 2004), which assigns the base
form to each word form according to its MSD tag. This program also relies on an
automatic lemmatisation model, based on a training dataset, which consists of a
list of triplets (word form, MSD tag, lemma). The training set for Slovene has been
generated by combining the tokens from jos100k, manually checked tokens from
josIM and selected words from FidaPLUS. ToTale is available online and has
been used to annotate most corpora that can be accessed through the noSketchEn-
gine (Rychly 2007) concordancer installed at nl.ijs.si (Erjavec 2013).

ToTaLe is written in the Perl programming language, and the same applies to
modules for tokenisation and lemmatisation. Although Perl is no longer a very
popular language, it can still be used with all main operating systems. However,
the TnT tagger is not open source, and is only available for non-commercial use
as an executable under Linux, which is why in its current state ToTale cannot be
made openly accessible nor used on OS Windows.

A tool called ToTrTaLe has also been developed, and this differs improves on
ToTale in two important ways. First it includes an (optional) transcription
module and, second, unlike ToTaLe, which expects raw text as input and out-
puts a tabular file, ToTrTaLe expects a TEI-compliant XML file at input and
also returns a TEI XML file as output. The transcription module is intended
for modernising historical word forms in older (Slovene) texts; by working on
normalised forms, the MSD tagger and lemmatiser produce much better re-
sults, as they are both trained to process texts in contemporary Slovene. For




modernising the tokens, the transcription module uses a tool called Vaam (Ref-
fle 2011), which uses handwritten rules on how to modernise historical Slovene
word forms. To date, only the IMP corpus of historical Slovene (Erjavec 2015)
has been annotated with ToTrTale.

Both tools give relatively good results, but their maintenance could be improved.
For example, it would be worth re-training the models for the Slovene language,
since better resources have since appeared, most notably the Sloleks lexicon
(Arhar 2009; Dobrovoljc et al. 2013) and the ssj500k corpus. Moreover, the
programs that implement individual modules are, by now, rather outdated. At
the very least, TnT should be replaced by a newer tagger, which should be open
source and system independent.

As mentioned earlier, normalisation in the context of modernising historical Slo-
vene words has already been implemented in ToTrTaLe. However, the rules were
written manually, and since their implementation automatically trained nor-
malisation models using character-based statistical machine translation (Scher-
rer and Erjavec 2013) have been shown to perform better. A standard tool that
can implement this method is Moses (Koehn et al. 2005), a statistical machine
translation system that was, for the task of modernising Slovene words, trained
on word pairs of a historical (non-standard) word and its modernised (normal-
ised) version. This approach is useful not only for modernising historical words,
but also for standardising contemporary texts with non-standard orthography,
such as texts in computer mediated communication. Character-based statistical
machine translation has already been tested for standardising words in Slovene
tweets (Ljubesi¢ et al. 2014), and has produced promising results. An issue re-
lated to normalisation is which texts to normalise: if normalisation is also used
on texts with standard orthography, it is likely that completely standard words
would be “normalised” as well, doing more harm than good. We have trained
a system that uses machine learning on a small sample of Slovene tweets and
other user-generated content from the Web, all manually annotated with their
level of standardness to estimate (and annotate) how non-standard new texts are
(Ljubesi¢ et al. 2015). Normalisation could then be used only on texts that have
been automatically annotated as non-standard.

2.3 Obeliks tagger and parser for Slovene

As part of the “Communication in Slovene” project, a tool called Obeliks (Gréar
et al. 2012) was also developed. As with ToTale, the tool tokenises the input
text, segments it into sentences, adds morphosyntactic tags and lemmatises it. It
uses a module with handwritten rules for tokenisation, a purpose-built machine




learning tool for morphosyntactic tagging, and the machine learning LemmaGen
program (Jursi¢ et al. 2010) for lemmatisation. The MSD tagger is special in
terms of not relying solely on a model automatically generated from a training
corpus, but also using handwritten expert rules, which filter hypotheses gener-
ated by the model, and combining the results of the lemmatiser and the tagger,
assuring that they are not contradictory. Obeliks has been trained on a manu-
ally annotated corpus (Arhar 2009; Krek et al. 2013c¢), and gives the best results
among those tools for Slovene that are publicly accessible. At the moment, the
tagger’s main problem is probably its implementation in the C# programming
language, which is designed to work on Windows and cannot be easily used on
other platforms, such as Linux.

Obeliks was also used to annotate the Gos corpus of spoken Slovene (Verdonik
and Zwitter Vitez 2011), the KoRP corpus of public relations texts (Logar 2013),
the Solar developmental corpus (Rozman et al. 2012) and the Gigafida corpus;
the annotations from Gigafida (as well as the texts themselves) are also part of the
KRES, ccGigafida and ccKRES corpora (Erjavec and Logar 2012).

A parser for Slovene (Dobrovoljc et al. 2012) was also built within the above-
mentioned project, where the well-known MSTParser dependency parser (Mc-
Donald et al. 2006) was trained on the dependency annotated part of the ssj500k
corpus. The parser gives relatively good results, but — as is common for any lin-
guistic annotation, especially parsing — its accuracy depends heavily on the genre
of the text — the more the genre differs from that of training dataset, the poorer
the results. An evaluation of the parser showed that its accuracy also depends sub-
stantially on the type of dependency relation, since this ranges from 54% to 96%.

2.4 Other tools

Named entity recognition (NER) for Slovene is supported by two tools. An NER
tagger was developed (Stajner et al. 2012) which uses machine learning based on
conditional random fields, with the model trained on ssj500k. The tool is avail-
able under an open license, but is rather difficult to use since its installation and
use are relatively poorly documented. The second tool (Ljubesi¢ et al. 2013) is
based on StanfordNER (Finkel et al. 2005), which also works with conditional
random fields and was also trained on ssj500k, but in combination with the
sIWaC corpus of the Slovene Web (Ljubesi¢ and Erjavec 2011). The latter allows
the tool to collect more accurate information on features and their distribution,
which proves to be very efficient in decreasing the number of false positives as
well as improving recall. The models are openly accessible, and StanfordNER is
well maintained and documented.




Term extraction for Slovene has been implemented and studied through a number
of experiments (Logar and Vintar 2008; Vintar 2009; 2010; Logar et al. 2013),
yet these are not available under an open licence nor maintained. The tools are
mostly based on a combination of linguistic knowledge about terms (especially
which patterns of MSD tags can represent terms) and mathematical knowledge
about the distributional features of word sequences in corpora. Identifying terms
by using machine learning methods has not been tried yet for Slovene, and there
are also no openly accessible training sets that could be used for this purpose.

3 GUIDELINES FOR THE FUTURE
ANNOTATION OF CORPORA

3.1 Improving annotation schemes

Before focusing on how to improve the tools or corpora used for training, it
is necessary to discuss annotation schemes that (manually) annotated corpora
are based on. The design of these schemes should be re-thought and tested to
improve the accuracy of the tools, while also preserving or even improving the
linguistic informativeness of the individual levels of annotation.

Grammatical information about individual words from corpora such as ssj500k,
Gigafida, and KRES, as well as from the morphosyntactic lexicon Sloleks, is based
on the morphosyntactic specifications developed in the project JOS “Linguistic
Annotation of Slovene” (Erjavec and Krek 2008). This system originates from
and is in line with the MULTEXT specifications (Ide and Véronis 1994), or its
subcategory MULTEXT-East. The MULTEXT-East 4.0 specifications (Erjavec
2012) cover 12 languages, including almost all Slavic languages, and are, for Slo-
vene, identical to the JOS specifications.

The JOS specifications define 12 parts of speech: noun, adjective, verb, adverb,
pronoun, numeral, preposition, conjunction, particle, interjection, abbreviation
and residual. The majority of these contain information on their morphosyn-
tactic features, either lexical ones, such as is the noun common or proper or the
verb auxiliary or main, and inflectional ones, such as number or case. All valid
combinations of a part of speech and its features and encoded as strings (MSD
tags), where each position in the string represents a certain attribute; its value is
expressed through a one-letter alphabetic character. For example, the meaning
of the string Nemsn is part of speech = Noun, type = common, gender = masculine,
number = singular, case = nominative. String encodings as well as features (i.e. at-
tributes and their values) are available both in Slovene and in English. JOS com-
prises 1,902 different MSD tags, which are listed in the specifications together




with corpus examples. MSD tags, such as Nemsn, are then used in morphosyn-
tactically annotated corpora, and also in the morphosyntactic lexicon Sloleks to
define paradigms of word forms for individual words.

JOS tags are used in many corpora, but the full set of the tags and their features
may not be the most suitable for all applications. It is possible to opt for a pruned
tagset, excluding features where morphosyntactic taggers are most error-prone
(e.g. grammatical case), or all inflectional features if lexical features suffice for the
purposes of the project. Such alternatives, which reduce the size of the JOS tagset
and increase the accuracy of taggers, have already been used: a detailed study in
Krek (2011) suggested several options on how to reduce the tagset, while Erjavec
(2013) reduced the set to 32 tags, which are limited to the part of speech and
some of its lexical features. However, more studies would be needed to determine
what the optimal tagset for each specific purpose would be.

More recently another interesting possibility has appeared, as with the ongoing
Universal Dependencies project (Nivre et al. 2105) specifications and treebanks
for many languages are being developed, including for Slovene. In addition to
defining syntactic relations, the project offers a universal set of morphosyntactic
features (with optional language-specific extensions). Although the drive toward
universality inevitably leads to lower adaptability of the scheme to individual
languages, its subsequent comparability between many languages may outweigh
individual cases of poor performance.

There is an even greater need for additional studies on the set of syntactic tags and
relations from the JOS and “Communication in Slovene” projects (Erjavec et al.
2010; Arhar 2009), since these have not yet been thoroughly tested. One of the
issues is parses with multiple roots, which pose a problem for automatic parsers
(Javorsek 2015). However, both theoretical and practical recommendations from
the Universal Dependencies project should also be taken into account in the fur-
ther development of a syntactic annotation system.

Current categories for named entities as used in the ssj500k corpus have also
proven deficient. Stajner et al. (2012) showed that by dividing the “other” cat-
egory (i.e. for those named entities that are neither personal nor geographical
names) into names of organisations and “other” not only gives a more fine-
grained set of categories, but also improves the overall quality of annotation.
This conclusion is in line with findings from the authors of the Czech corpus
of named entities CNCEC, which has no less than 62 categories of named
entities (Sevéikovd et al. 2007). Here it was found that reducing the number
of named entity categories also led to worse results in annotation. Therefore,
further increases in the number of named entity categories should also be con-
sidered for Slovene.




3.2 Improving the accuracy of tools

The tools described above differ in the quality of annotation as well as their ease
of use. It would be useful to increase the accuracy of annotation in all of them,
since every error is problematic in two respects. On the one hand, low precision
brings noise to the dataset, since lexicographers also obtain incorrect results to
their queries. For example, when querying a certain lemma, the words that were
incorrectly annotated with this lemma will distort the overall picture regarding
concordances, collocations, word sketches etc. However, here the lexicographer
can at least go through the examples, decide which are correct, and discard the
rest, a time-consuming but doable task. The second issue is low recall, which
is worse. In this case, lexicographers cannot obtain some of the results they are
interested in, because the tools fail to discover them: if a word is completely or
mostly incorrectly lemmatised, it will not be found when searching its lemma or
there will be few results. The main goal of automatic corpus annotation should
thus be improving both the accuracy and recall in all processing steps — especially
the initial ones (tokenisation, MSD tagging, lemmatisation), since every error
gets multiplied further down the processing chain, making lexicographic analysis
much more difficult to carry out.

It is becoming obvious for most annotation levels that better and quicker results
are achieved through machine learning rather than with handwritten rules. But
machine learning requires high quality manual annotated datasets for training,
and such datasets are also needed for testing the quality of the tools, regardless
of whether they use machine learning methods or handwritten rules. To improve
the quality of the tools, it would thus be useful to increase the size as well as
the diversity of manually annotated corpora. Here, it would not be necessary to
annotate entire texts — methods of active learning could pick out examples that
would be most useful in helping improve the trained model. Depending on the
level of annotation, it would make sense to also expand supporting data sources,
particularly lexicons and lexical databases, since these can offer linguistic infor-
mation in a refined form.

Also noteworthy is the conceptual model of annotation or expanding support
sources that build on a “virtuous circle”: additional manually annotated cor-
pora train the programs for better annotation, which results in a better basis
for the next cycle of manual annotation, and this circle or rather spiral can be
repeated multiple times.

The accuracy at all annotation levels heavily depends on the tokenizer, since its
errors are transferred into all further annotation steps, while the errors in to-
kenisation directly block the possibility of finding incorrectly tokenised words.




Therefore, a lot of effort has already been put into building a reference tokenizer
for Slovene (Krek 2011), which is, to an extent, already implemented in Ob-
eliks, although its functioning could be further improved. For example, the to-
kenizer does not recognize the already mentioned “ga.” as an abbreviation in
sentences such as “Spostovana ga. Mickal” (Dear Mrs. Mary!). But one also needs
to be aware of the fact that every change to a tokeniser that was previously used
to produce existing (also manually) annotated corpora results in incompatible
resources, which has a negative effect on annotation as well as on extracting
grammatical information from corpora. Such cases come to light when, for ex-
ample, corpora annotated with ToTaLe are used together with those annotated
with Obeliks. A study of Web-specific vocabulary, where keywords of sIWaC in
comparison with the KRES reference corpus were examined, has found many
“key words” to be exactly those that are tokenised differently in ToTaLe versus
Obeliks (Erjavec and Ljubesi¢ 2014).

When improving morphosyntactic tagging, it is useful to carry out experiments
on which methods or combinations of methods truly generate the best results. It
has already been shown, for example, that the use of meta-learning, which com-
bines the results of Amebis’ rule-based tagger and the TnT statistics-based tagger,
gave better results than either tool used separately (Rupnik et al. 2010).

3.3 Improving the technical side of tools

In addition to improving the accuracy of the tools, other technical improvements
could also be made, i.e. simplifying their installation and use, as well as improv-
ing the ease of their integration.

A general recommendation is to use open source tools that are independent of
the language and the computer platform, are based on machine learning, well
documented, and maintained on one of the platforms for revision control, such
as Git, which have an active group of developers and users that can communicate
through a forum, report errors or send suggestions for improvements. Two ex-
amples of such platforms are Moses and — to some degree — StanfordNER. Even
though purpose-built tools for Slovene would have the advantage of being better
fitted to the specifics of the language (or its theoretical linguistic framework), it
is arguable whether this outweighs the amount of work needed for their develop-
ment and maintenance. Such tools may produce good results at a certain stage in
their development, but it is very likely that continued progress in machine learn-
ing will bring increasingly better results. It is therefore more reasonable to put
the effort into developing annotated corpora of Slovene that can serve as quality
training sets rather than into complex rule-based tools built solely for Slovene.




One possible approach to building annotated corpora for lexicography is decid-
ing that the accessibility of tools is irrelevant as long as they are successfully used
for corpus annotation, yet this makes expanding and also maintaining the cor-
pora more difficult. Additionally, it would not be possible to use these tools for
other purposes nor annotate other corpora that are not related to this particular
lexicographic project or study. Using closed and proprietary tools also prevents
the results of annotation from being checked or reproduced.

The next issue is the connectivity of individual tools, both regarding their import
and export formats as well as their limitation to certain computer platforms. The
use of the above-mentioned implementation of Obeliks, currently the best open-
ly-accessible MSD tagger for Slovene, is limited to the Windows OS. This makes
it incompatible with the Linux environment, which is traditionally much better
equipped with open source taggers and other tools. However, there is a growing
number of platforms which enable users to set up and run online workflows,
such as WebLicht (Hinrichs et al. 2010). These systems implement individual
programs or modules in such a way that they run as Web-based services, pos-
sibly in computer clusters, while the execution of the workflow as a whole (e.g.
tokenisation — MSD tagging — lemmatisation) is controlled by a central server,
which calls these Web services as specified by the workflow. Perhaps this model
of annotation is where the future lies, but the current solution — especially for
processing large corpora — is still execution on local computers that are connected
into clusters and typically possess large processing as well as memory capacities.
It is thus crucial for annotation tools to be independent of the operating system
or platform on which they are being executed. In practical terms, this requires
them to be written in one of the standard open source programming languages,
such as Java or Python.

Besides platform independence, compatibility of import and export formats
needs to be specified, e.g. as done WebLicht; more on this in section 4.

Another interesting challenge for scientists and developers is the architecture of
system for text annotation. Most current implementations function by choos-
ing the best candidate at every step of annotation. Yet the best candidate from
one step may turn out to be the wrong choice when more information becomes
available, as only later steps in the processing chain could correctly disambiguate
among potential candidates. For example, only when taking into consideration
the syntax can the system determine that the first “ga.” from “Videl sem ga. Micka
ga je tudi videla.” is not an abbreviation but a pronoun followed by a period that
marks the end of the sentence. A newer trend in this field are systems that use
Bayesian networks (Finkel et al. 2006) instead of a simple pipeline of taggers. In
the former, each tagger represents one variable of the system, allowing it to make
approximate assumptions that determine the best tags globally.




3.4 Proposed chain of annotation tools

To annotate corpora of Slovene language for lexicographical purposes, only those
levels of annotation were chosen where existing tools are already readily available,
rather than all possible or potentially useful ones that are yet to be developed. The
following paragraphs describe a suggestion for a chain of annotation tools. Out of
all tools presented above only fully open source tools, both in terms of software
and models of the Slovene language, have been chosen. For each tool some fairly
simple suggestions for improvement are given.

* Obeliks: tokenisation, MSD tagging and lemmatisation. It would be
useful to implement the systems in one of the standard programming
language and re-train its morphosyntactic and lemmatisation models.
Word normalisation could be added instead of having it implemented in
a separate module.

* Moses: normalisation of word forms. The program should support sev-
eral normalisation models, at least one for modern non-standard Slovene
and one for historical Slovene. If the text needs to be normalised and, if
so, which model to use could be either decided automatically according
to the content or based on the metadata of the text.

* MSTParser: shallow parsing. The existing model for syntactic analysis
could be used, but it would be useful to implement a conversion from
the JOS scheme to the Slovene version of Universal Dependencies and
train the parser on the latter, too. Corrections in certain parts of the
training corpus ssj500k would be useful, as well as increasing the size of
genres that are currently poorly represented but seem to be syntactically
different from those already in the corpus. Experiments could also be
made with some other, more contemporary parsers to see if better results
could be obtained.

* StanfordNER: named entity recognition. The size of the dataset used
for training (at the moment only ssj500k) could be increased and, more
importantly, made more heterogeneous.

* As mentioned, there is still no maintained and openly accessible tools for
annotating terminology, which is why term extraction should probably
be programmed from scratch. The existing patters of morphosyntactic
tags that represent potential terms could also prove useful.

One question is still open: how to link the above-listed tools, which are quite
heterogeneous. For efficient automatic annotation of large corpora, the best solu-
tion is the installation and parallelisation of a chain of taggers on high capacity




Linux servers or clusters of such servers, where the conversion of their input and
output formats should be implemented in such a way that they are compatible.
One possibility is directly using the TEI format, but a stand-off format would be
more appropriate to make the taggers work more efficiently; more on this in the
following section.

4 ANNOTATION FORMAT FOR CORPORA

The structure of a corpus may be very complex, both regarding its metadata as
well as linguistic annotations. Slovene corpora mostly follow the TEI guidelines
(TEI 2013), which cover nearly all the above-mentioned annotation levels, as
well as some others. The guidelines are well maintained under the auspices
of the international TEI Consortium. The TEI format is also supported by a
plethora of tools for building custom-made XML schemas and converting from
and into various formats, such as from Word to TEI or from TEI to HMTL.
The names of TEI elements have been translated into Slovene and are being
applied by a number of users in the field of digital humanities (Erjavec et al.
2004; Ogrin et al. 2013).

In TEI the majority of linguistic tags are written directly as XML elements, using
e.g. <w> for a word and <name> for a name. The advantages of such an in-line
approach are the transparency of elements and simple formal validation of the
format; the tags as well as the text can both be simply corrected. This solution has
also several weaknesses: the elements need to be correctly nested (XML primarily
supports tree structures), and with an increasing number of elements the XML
becomes more difhicult to understand and control. Moreover, the files with in-
line elements can become quite large. These are the reasons why annotation sche-
mas intended primarily for automatic annotation more often use the stand-off
approach, where the base text remains unchanged. Instead, the annotations gen-
erated by individual tools point to the corresponding parts in the text or one of
the element layers. Such an approach is used by the above-mentioned WebLicht
(Hinrichs et al. 2010), which has built a shared corpus format called TCE The
same approach is also defined by the MAF standard, which is used to annotate
morphosyntax (ISO 24611, 2012).

Although the stand-off approach is technically simpler and offers greater flex-
ibility, it makes it harder to discover errors and link together individual annota-
tion levels. Furthermore, the data to which the annotations point to must not be
altered, or else the pointers become invalid. This becomes problematic when the
text itself or (some of) the elements would need to be corrected, either manually
or semi-automatically. The TEI format is thus primarily suitable for manually




annotated reference corpora, where it is crucial to have the tags and the corpus
format as thoroughly checked as possible.

Most corpora mentioned in this monograph are TEI compliant, but the use of
its recommendations is complex. What is more, it is now over two decades since
the compilation of some Slovene corpora, and the TEI guidelines have been since
then modified a number of times. When adding new annotations, some past
decisions may prove hard to generalise. Therefore, it would not only be useful to
annotate existing corpora with new tools and models, but also to standardise their
encoding, which could then serve as a reference for the corpora needed for a new
dictionary of modern Slovene.

5 CONCLUSION

This chapter has provided an overview of the levels of automatic linguistic anno-
tation that should be part of the annotation of corpora to be used as the basis for
lexicographic analyses of modern Slovene, as well as for other purposes. We have
given an overview of existing research in this field and then focused on a concrete
set of open source and mainly language independent tools and their models for
Slovene, and provided suggestions for their improvement. A short description of
the proposed corpus encoding has also been provided.

Annotations in large corpora are always assigned automatically, which is why
users of need to be aware of the fact that such tools will inevitably make errors,
resulting in poorer performance with regard to extracting information that is
relevant for lexicographical or similar purposes. Further improving the accuracy
of these tools thus remains a priority.
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Abstract

This paper describes each phase in the compilation of a database that is to be
used as a basis for an online dictionary of modern Slovene and in developing
Slovenian language technologies. A proposal for archiving different versions of
entries, as well as different versions of the entire database during the compila-
tion process, is also presented. Furthermore, we describe how to include de-
tecting lexical change (the continuous updating of headwords) and dictionary
users in the process. This is an important issue in electronic lexicography, but
one that still leaves many questions unanswered.
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ary, detecting lexical change, gradual dictionary compilation




1 INTRODUCTION

The compilation of dictionaries in the digital age is closely linked with modern
way of life and access to different types of information via computers or vari-
ous mobile devices. It is largely driven by the reliability, rapid and free access,
and customizability of dictionary content, three characteristics also most valued
by dictionary users (Miiller-Spitzer et al. 2011). As a result, lexicographers and
dictionary publishers are looking for solutions how to provide quality language
descriptions with minimum investment of time and money, as well as keep them
regularly updated. As leading lexicographers have been pointing out for some
time now, it is clear that paper dictionaries, although still present, are becom-
ing obsolete and will eventually no longer be compiled (cf. Krek 2011; Rundell
2014)." It is for this reason that planning the compilation of a dictionary is even
more important for the language community, especially in Slovenia, where there
is currently no corpus-based description of Slovene in existence, and the compila-
tion of the new version of the Dictionary of Slovene Literary Language (DSLL2)?
follows the principles of paper dictionary compilation.

The proposal for the compilation of a dictionary of modern Slovene Language
(DMSL: Krek et al. 2013b: 52-60) presents a procedure of dictionary compilation
in phases that allows gradual release of dictionary content according to the degree
of lexicographic analysis and the amount of information in the entries. The pro-
posal also describes the procedure for regular updating of dictionary entries (ibid.:
46) and the method of prioritising entry treatment (ibid. 45). This paper aims to
provide a more detailed description of each phase of the proposed lexicographical
process that will meet long-term lexicographic challenges and efhiciently utilise all
the ICT knowledge and language technologies available, both in terms of methods
for extracting language data and ways of presenting dictionary information to us-
ers. As the lexicographical processes by which the compilation of digitally-born
corpus-based dictionaries are still relatively poorly described,’ this paper also ad-
dresses highly relevant topics such as the inclusion of the language community
in the compilation of a dictionary. Furthermore, the problem of the continuous
release of dictionary entries is also discussed in this work, including archiving of
dictionary information and a developing database version control process.

1 The future of lexicography was also discussed at a round table titled Will there still be dictionaries in 20207, held at the
conference Electronic Lexicography in the 21st Century (eLex, Bled, 10~12 November 2011). A video of this is available
at http://videolectures.net/elex2011_bled/.

2 The dictionary is already being compiled at the Fran Ramovs Institute for the Slovenian Language (FRISL). The dictionary
is currently the only general monolingual dictionary receiving government funding, which is problematic because it is based
on a concept that focuses on a paper format and thus static dictionary content, and disregards state-of-the-art lexicographic
and language technology approaches.

3 It was for this very reason that the description and planning of the lexicographical process was the topic of one of the
workshops of the European Network of e-Lexicography (ENeL) held in July 2014 in Bolzano. The related contributions
can be accessed at: htep://www.elexicography.eu/working-groups/working-group-3/wg3-meetings/wg3-bolzano-meeting/.




2 PHASES IN DICTIONARY COMPILATION

As a carefully planned process of dictionary compilation, the lexicographical pro-
cess is one of the key organisational and logistic tasks that affect both the forma-
tion and organisation of a lexicographic team, as well as the project timeline
and finances. As pointed out by Tiberius and Krek (2014), the existing literature
mainly provides descriptions of lexicographical processes in relation to paper dic-
tionary compilation (see Dubois 1990; Landau 1984; Zgusta 1971), consisting
of three phases: planning, compilation and publication. Computers (especially
the automatic processing of language data), the Internet, and the available quan-
tities of linguistic and related data have undoubtedly affected the way dictionary
content is compiled and published. According to Klosa (2013: 4), the lexico-
graphical process in the compilation of non-static online dictionaries consists of
six phases, which are not sequential, but can overlap or complement each other
(Klosa 2013; Tiberius and Schoonheim 2015). These phases are: preparation,
data acquisition, computerization, data processing, data analysis, and preparation
for online release.

2.1  The lexicographical process in the proposals for a
new dictionary of Slovene

Recently, Slovenian lexicographers have started discussing the need for a diction-
ary of modern Slovene, but it was not until the publication of the only publicly
presented proposal for the compilation of DMSL (Krek et al. 2013b) that such
discussions became more concrete. As the lexicographical process is heavily de-
pendent on the dictionary content, methods and main medium for which the
dictionary is designed, it represents a key element in the overall concept of a
dictionary and how it will be realized.

Before focussing on individual phases in the compilation of DMSL, as proposed
by the consortium lead by the Centre for Language Resources and Technologies
at the University of Ljubljana,* we will present two other related projects: the New
Dictionary of Slovene Literary Language (NDSLL), the compilation of which is ex-
pected to take at least 20 years,” and the Monitor Dictionary of the Slovene Language
(MDSL), which is closely linked with NDSLL and could be seen as a form of dic-
tionary under construction (Klosa 2013: 3),° a novelty in Slovenian lexicography.

4 heep:/lwww.cjvt.si/projekti/

5 See the responses in media to the Proposal of DMSL, e.g. http://www.24ur.com/novice/slovenija/na-nov-slovar-
slovenskega-knjiznega-jezika-bomo-cakali-se-leta.html.

6 Perhaps a more suitable term would be “a never completed dictionary”.




2.1.1 Monitor Dictionary of the Slovene Language

MDSL is described as a growing dictionary, and one that is only informative in
nature during its compilation.” Its initial version contains words which are not
found in existing dictionaries of Slovene. but can be found in corpora of Slovene.
Also added to the headword list are words that have been unsuccessfully searched
for by the users at the website http://bos.zrc-sazu.si, as well as words not found
in existing corpora of Slovene, but attested in other, and especially electronic,
resources.® In the introduction section of MDSL it is also stated that a similar
approach will be used for updating the headword list in the future, and that new
words will be added to the dictionary every six months. Although the “initial
version” is mentioned, the authors do not give any details about how older ver-
sions of the dictionary will be archived, or even if is archiving envisaged. The
relationship between MDSL and NDSLL is also unclear: “Only time will tell
whether individual entries will end up in normative or explanatory dictionaries.”
(Introduction, MDSL). So despite the ambition indicated by its name, it can be
concluded that methodologically, i.e. in terms of the gradual adding of dictionary
content, the dictionary does not actually bring any novel lexicographic approach
to Slovenian lexicography. The entries are compiled from scratch, and access to
different versions is not provided.

2.1.2 The NDSLL concept

An overview of the compilation of NDSLL needs to be made, mainly because
the editors claim that the procedure will include three important processes in the
pre-editing phase that are nearly identical to the processes envisaged in the com-
pilation of DMSL (Krek et al. 2013b). These are: (a) automatic extraction of data
from the corpus, (b) development of a tool for detecting changes in meanings and
grammar, and (c) upgrading of existing corpora of Slovene.

The compilation of NDSLL is divided into the pre-editing and editing phases.
The pre-editing phase includes the preparation of the headword list, which will
serve as a basis for the selection of dictionary entries. The dictionary authors
anticipate that corpus data and data from existing dictionaries” and other lan-
guage resources of the Fran Ramovs Institute for the Slovenian Language ZRC

7 'The author and expert consultants claim that the words are selected and described purely from the informative perspective;
no normative information is included.

8  The authors do not provide any details about these resources.

9 The authors claim that the information from existing dictionaries will be included as much as possible, which casts doubt
on their stated intention of compiling a dictionary from scratch (NDSLL: 1, 2).




SAZU™ will be automatically added to the entries in the dictionary database.
Among the listed automatically extracted information are headword spelling,
word class, frequency of the lemma and individual word forms, syntactic in-
formation, including collocations and examples, certain grammar labels, and
certain information on language use, such as treatment of hyphenated words
as one word or a multi-word unit. Further analysis of all this information will
direct the dictionary treatment of individual headwords. The automatic extrac-
tion of the such information from the corpus demands exact decisions about
the interpretation of data in terms of the relationships among corpus, lexicon
and dictionary, as lemmatisation and morphosyntactic information are closely
linked to corpus tagging, which means it is not possible to transfer this in-
formation directly into the dictionary entries. The experience from the SLD
project shows that this process is by no means trivial. Considering that, at least
to the best of our knowledge, these procedures have not yet been tested by
the NDSLL team, any evaluation or a detailed presentation of the automatic
extraction process cannot be expected. If the authors of NDSLL have decided
to use the same methodology for the automatic extraction of data as was ap-
plied in the compilation of the SLD, it is then important to stress that the
procedure in the SLD project followed very clear methodological guidelines
and was adapted to the organisation of dictionary information, which differs

in many aspects from the organisation of dictionary information as presented
in the NDSLL concept.

The NDSLL concept also envisages the development of a tool that would detect
semantic and grammar changes in language use (NDSLL: 78). According to the
authors, this would shorten the time of dictionary compilation, as the editors
would have the information prepared in advance in the dictionary-writing system
(DWS), but in contrast to the purpose of automation (cf. Kosem et al. 2013a) it
is anticipated that the editors will check all the information as if they had been
designing the entries from scratch (NDSLL: 78).

One of the parts of dictionary compilation is making regular updates to the cor-
pus, a far from a trivial task. There is however no detailed explanation provided
on how existing corpora will be updated, how the taxonomy of corpus texts will
be upgraded or adapted, how the permission for the new texts will be obtained,
and so on, and thus an explanation similar to that provided by Logar (2015)
on the updating of the Gigafida corpus is needed. At present, can only find the
statement that all the changes made to previous versions of the dictionary will be
documented and that, for reference purposes, the users will also have access to
older versions of the entries NDSLL: footnotes 4 and 32).

10 Based on this list of automatically extracted data we can assume that the team will use the same procedure as was used in the
SLD project (Kosem et al. 2013; Kosem et al. 2013a). However, no references are provided in the outline of the NDSLL
concept.




2.2 Lexicographic process in the compilation of DMSL

Separate phases in the compilation of DMSL have been first presented in the
proposal (Krek et al. 2013b: 52), and in this paper we discuss them in more
detail, also according to the experience gained during upgrading of the pro-
cess of automatic extraction of corpus data and its evaluation (Kosem et al.
2016b). In addition, we consider the experience gained from projects involv-
ing the compilation of dictionaries conceived primarily for the online medium
and for gradual release, meaning that the dictionary information is available
to the users during its preparation. Furthermore, regular updates to completed
dictionary entries are anticipated. These are therefore dictionaries which are
constantly being compiled and are called online dictionaries under construction
(Klosa 2013) in the lexicographic literature.

The compilation of DMSL is expected to include five phases (Figure 1), which
are designed in a way that enables entry release during the compilation process,
i.e. after the first phase. The advantages of this approach outweigh its complex-
ity, shown in the fact that individual phases need to be specified in great detail
and the tasks of lexicographers and other team members should be well-defined
and coordinated. Multi-phase compilation of entries also enables a more ef-
ficient and economical division of work. Most of the work in the first phase is
done by a computer, and human input starts in the subsequent phases where
lexicographers are used for specific tasks which require lexicographic knowl-
edge and experience. The division of headwords according into the difhculty
levels also enables the training of less experienced lexicographers in sense divi-
sion and definition writing. It is envisaged that certain routine tasks, such as
identification and removal of incorrect or irrelevant data and the distribution
of collocates and examples under relevant senses, will be left to crowdsourcing
(see Fiser et al. 2015), thus reducing the cost of human resources and, most
importantly, speeding up the compilation of entries.

During the multi-phase dictionary compilation process, where the availability of
different versions of entries is planned, it is of utmost importance that the phase
of releasing a dictionary entry is clearly signalled to users. For this reason, we plan
to display a different symbol for each phase along with the date of entry release,
which reflects the date of the last changes to the dictionary entry. On the one
hand, this provides a reference for each entry that the users can use (this is par-
ticularly important for researchers and teachers), and on the other it gives some
indication to the users as to what they can expect in terms of quantity, treatment
and reliability of dictionary content.
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Figure 1: Phases of the DMSL lexicographic process

2.2.1 Phase 1: automatic extraction

Phase 1 in entry compilation consists of automatic extraction of lexical data from
the Gigafida corpus (Logar Berginc et al. 2012), which will also be used when
devising the headword list. In addition to using the frequency information from
Gigafida, the headword list will, based on various statistical calculations, utilise




information from the Kres corpus, Gos corpus (Verdonik and Zwitter 2011) and
other freely available corpora of Slovene. In order to obtain a more specialised
vocabulary, the compilation of specialised corpora is envisaged, as well as updates
to existing corpora, e.g. the compilation of a subcorpus of textbooks (see Logar
2015; Vintar and Logar 2015 for more). Furthermore, we plan to use thematic
tagging of domain texts in the form of corpus metatags, which are then trans-
ferred into the dictionary database during automatic extraction (see Gantar and
Kosem 2013; Kosem 2015).

Taking into account the structure of a dictionary entry in DMSL (see Klemenc et
al. 2015), the automatically extracted data are as follows:

* Lemma in the basic form, as found in the Gigafida corpus and the
Sloleks lexicon of Slovene word forms (Dobrovoljc et al. 2015), and all
of its word forms (offered in a separate tab).

* Corpus or sub corpus frequency of the lemma.
*  Word class, based on the word form tag in Gigafida and Sloleks.

* Certain grammatical alerts related to typical syntactic or contextual be-
haviour of the lemma in the corpus, such as frequent use with proper
names, predominant use in third person or when citing (verbs). This
information is extracted from the corpus using a combination of the
directives CONSTRUCTION and UNARY in the Sketch Engine tool
(Kilgarriff et al. 2004) and is presented in the dictionary database in the
form of alerts, which can be later (in Phase 3) converted into dictionary
labels such as pogosto zanikano (‘often in negative’), pogosto v 3. os. ednine
(‘often in 3rd person singular’) etc. (see Kosem 2015).

* Syntactic structures, identified during manual analysis of word sketches

for the purposes of SLD and used as a basis for a new, improved version
of sketch grammar for Slovene (Krek 2012a).

This new sketch grammar utilizes the directives *CONSTRUCTION, *COL-
LOC and *SEPARATEPAGE. The first enables the identification of grammatical
relations without collocates, which is particularly useful for extraction of corpus
examples containing all elements in verb patterns, such as “subject-predicate-in-
direct_object-direct_object”, confirming the existence of the pattern for the par-
ticular verbal headword. The second directive is used to identify elements that are
categorized as syntactic combinations in the lexical database, such as the statistically
significant “preposition-noun-preposition” combinations. The third directive is in-
tended for creating a separate word sketch page for relations with three elements
(directive *TRINARY), which enables the introduction of relations with preposi-
tions that can have more specific definitions: for example, they produce a separate




word sketch for each noun case (of the six cases in Slovene) in “noun-preposition-
verb” or “noun-preposition-noun” patterns. This new sketch grammar for Slovene
thus provides a very fine-grained overview of a word’s collocational behaviour and is
devised solely for automatic extraction of lexical data. The word sketches produced
by such a sketch grammar are difficult to process by a human user, due to the high
number of relations and their complex naming system.

* Collocates found with the lemma in a particular syntactic structure and
forming potential collocations, syntactic combinations and compounds.
The latter are identified and recorded under the relevant sense by lexi-
cographers in Phase 3.

* Corpus sentences containing the lemma and collocate in a particular
syntactic structure. Corpus sentences are extracted with the GDEX tool
(Kilgarriff et al. 2008), with configurations based on the GDEX for Slo-
vene (Kosem et al. 2011) but especially adapted for automatic extraction
(Kosem et al. 2013b). The extracted sentences are candidates for inclu-
sion in the dictionary (they may require minor modifications), and are
thus potential dictionary examples.

The automatic extraction procedure has already been tested in the compilation of
the SLD (Kosem idr. 2013, 2013a), where an API script using different param-
eters for each grammatical relation was used to automatically extract the above
listed types of data, which were then imported into the dictionary database in
the iLex DWS (Erlandsen 2004). We also conducted an evaluation of the pro-
cedure, comparing it with the manual entry compilation (Kosem et al. 2015),
and later upgraded and improved the procedure for the use with the Collocation
Dictionary of the Slovene Language (Gantar et al. 2015). Among the most notable
upgrades are automatic removal of collocates that have all the same examples,
and automatically converting the lemma and/or the collocation in the word form
with appropriate case, gender and number according to the syntactic structure.
In addition, the initial values used for extraction were improved considering the
frequency and word class of the lemma (see Kosem et al. 2013a; 2013b for more),
resulting in the development of several parameter configurations for each word
class. In the improved procedure we also extracted collocates using salience and
frequency order, respectively, and then combined both sets of data. This enables
us to select the most relevant collocates for each lemma.

2.2.2 Phase 2: post-processing and clean-up

Phase 2 is intended for (a) post-processing, which includes (semi-)automatic re-
moval of errors and irrelevant data, also by using crowdsourcing, and (b) adding of




metatags which enable the connecting of information in the dictionary database
and establishing links with other dictionary databases (e.g. the initial dictionary
database, collocations dictionary database, and synonym dictionary database).
Automatically extracted data can be additionally improved with post-processing,
e.g. by putting collocates in the appropriate gender and case according to the
syntactic structure, and by forming collocation sets which include semantically
related collocates. In order to facilitate combining the information from differ-
ent databases, it is necessary to tag different elements within collocations (e.g.
prepositions, conjunctions, and reflexive pronouns of verbs) and/or add relevant
linking information in the tag attributes of the lemma or its collocates (e.g. ID

from Sloleks).

We envisage the use of crowdsourcing to remove irrelevant collocations, which
are the consequence of errors in lemmatisation or are simply corpus noise.
Figure 2 shows an example of a task in which the crowdsourcers are asked
to decide whether the combination in the automatically extracted sentence
(coloured in blue and red in the example; gre za fransizo) reflects the identified
syntactic structure:

Ali kombinacija besed v zgledu ustreza navedeni slovnicni strukturi?

W DA % NE = Nevem

Figure 2: The crowdsourcing task for removing irrelevant collocations and
examples in the SLD.

The crowdsourcing tasks were conducted with the SlowCrowd tool (Tav¢ar et al.
2012), which has also proved useful in the improvement of the Slovene version of
wordnet called SloWNet (Fiser 2009). The initial tests during the compilation of
the SLD (Kosem et al. 2013b) have shown that the use of crowdsourcing for data
clean-up is reliable, and can considerably reduce the time spent on this phase of
the lexicographic process.




2.2.3 Phase 3: lexicographic analysis

The next phase involves the lexicographic analysis of data, which makes it most
demanding in terms of expertise and logistics, and it also takes the most time.
Tasks include sense division, definition writing, identification of grammatical,
syntactic, normative and stylistic characteristics of words and their meanings.

In this phase, the lexicographers are presented with cleaned-up automatically ex-
tracted data for each lemma. Word class information is automatically attributed
to the lemma, and is the same as the morphosyntactic tag in the Sloleks lexicon.
Consequently, lexicographers’ first task is to check the correspondence between
the lexicon unit and the dictionary entry. This is by no means easy, and the ef-
ficiency and congruity of lexicographers’ decisions relies on providing them with
detailed instructions containing all possible situations and common solutions,
especially in terms of homonymy and conversion, i.e. in accordance with the
decisions outlined in the dictionary concept (see Gantar 2015 and Dobrovoljc
2015). In DMSL, there is a symmetric relationship between the entry in the lexi-
con and in the dictionary, while potential exceptions are signalled in the database
using a predetermined set of machine-readable restrictions.

The main tasks of lexicographers in this phase are identifying senses and subsens-
es, and writing definitions for priority entries. The entry structure follows that of
the entries in SLD, which means that the lexicographers also devise sense indica-
tors that represent a constituent part of a sense menu, which offers an overview
of the entry senses and subsenses, and, at certain noun and adjective entries, they
must also devise semantic frames that contain a typical valency pattern of a par-
ticular (sub)sense. Also important in this phase is adding information intended
for natural language processing, for example sentence patterns, semantic types
(similar to the approach used in Corpus Pattern Analysis; Hanks 2004; Hanks
and Pustejovsky 2005) and semantic roles. The lexicographers also identify and
write definitions for compounds — marking those that require an input from the
terminologists — and phraseological units.

Lexicographic work is organised according to the difficulty level of the entry and
the availability of templates for semantically related entries. To achieve the optimal
efficiency, the tasks are divided between (a) experienced lexicographers who per-
form sense division and write definitions, identify more complex grammatical and
syntactic patterns, and record any stylistic and pragmatic information about the
word’s usage; (b) lexicographers specialised in phraseology, description grammatical
and syntactic characteristics of individual (sub)senses, and normative information;
and (c) relatively inexperienced lexicographers who conduct less demanding lexico-
graphic tasks, such as checking whether collocates have been correctly assigned to




senses and syntactic combinations during crowdsourcing, forming collocation sets,
and identifying context for compounds and phraseological units.

Lexicographic tasks that can be regarded as routine in nature and do not require
considerable lexicographic knowledge will be left to crowdsourcing. One such
task is assigning automatically extracted corpus sentences (and the collocation in
a particular syntactic structure they attest) to one of the (sub)senses.’ The sec-
ondary goal of the task is to get feedback on the suitability of the sense division
and to identify unidentified or new senses.

At the end of Phase 3 the majority of relevant semantic information is already avail-
able to the users. The next step consists of adding information which will be pre-
sented in the online dictionary separately (e.g. in tabs), and this is done in Phase 4.

2.2.4 Phase 4: adding specialist language information

Phase 4 of the lexicographic process comprises of adding information from other
databases and enriching existing entry information. This phase requires the in-
volvement of experts from other fields, especially terminologists, and linguists
with expertise in standardisation and norms. The following information is added
to the entries at this point:

* information on spelling, based on the Sloleks lexicon and according to
the connection between the lexicon entry and the dictionary entry. This
includes detecting the overlap, or lack of it, between the pronunciation
and declension paradigms of the headword, which is one of the criteria
for detecting homonymous lemmas;

* information on pronunciation based on the Gos corpus and predeter-
mined procedures, including marking the stress, pronunciation of word
forms and providing pronunciation that cannot be deducted from the
headword’s spelling (Jurgec 2015);

* information on speech word forms and any special semantic characteris-
tics observed in the speech corpus Gos (Verdonik 2015);

* information on etymology, more specifically on the origin of the word
and its related word forms in different languages, and information about
archaic forms of the word in and the time period in which they appeared;

* information on synonyms, obtained using the Sketch Diff feature in the
Sketch Engine tool and information from SloWNet, and

11 This task is described in more detail in Fier et al. (2015).




* terminological analysis of data. For this task, we will form a network
of experts in different fields and develop an online platform that will
facilitate the monitoring and coordination of work.

2.2.5 Phase 5: final editing

The final phase in the compilation of DMSL is intended for final editing of
the entry and a consistency check of the information found in different tabs.
Here the lexicographer’s task is to check the consistency of information with
the dictionary concept and real language use, and to check the validity of entry
structure. The lexicographer has the option to edit, expand or even return the
entry to one of the previous phases if they, for example, identify inconsistencies
in sense division, or in compound or phraseology treatment, or find incomplete
terminological information.

Another important step of this phase is automatic detection of semantic changes
in a word’s usage which can, if identified, return the entry to Phase 3 (sense divi-
sion, multi-word unit identification, crowdsourcing, and so on), thus requiring
another final editing at a later stage. So, even though Phase 5 represents the end
of lexicographic process, entry compilation again involves automatic extraction,
in this case of relevant new data, found in updated corpora.

3 UPDATING THE DICTIONARY DATABASE

The dictionary database plays a very important role in the process of entry com-
pilation and their eventual presentation to users, representing the source of all
dictionary information on one hand, and the archive of all the decisions made
during the five phases of the lexicographic process on the other. Considering
that the phases of dictionary compilation are clearly delineated, the dictionary
database needs to include a workflow that can at any time provide the editors and
lexicographers with the information on the phase status of each entry. Another
level of complexity in planning the dictionary database is introduced by two con-
nected decisions: regular updating of the dictionary and the option of uploading
the entries after each phase is completed.

By regular updating of the dictionary we mean updates to the existing entries in
the database that have already gone through all the phases of the lexicographic
process, as well as the compilation of completely new entries, especially priority
ones (e.g. neologisms). The latter need to have in the dictionary database a special




warning about their importance, distinguishing them from other entries, which
in turn provides the editors with the option to alert users to such entries once the
dictionary is updated. This is also true for updates to already completed entries,
which can be made in the form of adding new information (e.g. senses, colloca-
tions, and phraseological units) based on the analysis of new data (e.g. monitor
corpus or new version of the reference corpus) or in the form of modifying exist-
ing information (e.g. correcting errors). In this case, more important for the users
is the temporal aspect, i.e. when was the new information added (and based on
which resource).

A special case in regular updating of the dictionary is replacing old with new
information, but only in terms of presentation to the users. For example, at some
point the decision could be made to replace existing examples with new ones (cf.
Klein and Geyken 2010; Lemnitzer et al. 2015). To enable this, examples (and
other microstructural elements) in the database need to include the information
on whether they are part of the online dictionary entry or not. This makes it pos-
sible to keep all the examples in the database while showing the users only those
that are most relevant.

Releasing entries after each phase does not require any additional information,
except that related to the workflow; existing dictionary entries that are being
updated with new information should be excluded from this procedure, as the
combination of analysed and non-analysed data could confuse users. More rel-
evant for such a procedure are visualisation solutions which also require certain
types of information (e.g. date of release and version).

It is therefore essential to prepare a procedure that gives the lexicographers a clear
idea about the phase of the entry, date of its inclusion in the online dictionary,
and the date of addition of new information (the completion date of the new ver-
sion'?). We believe that such a procedure can ensure an efficient and transparent
lexicographical process, and facilitate clear and understandable presentation of
dictionary content to users.

4 TREATMENT OF DIFFERENT VERSIONS AND
PRESENTATION

This section is dedicated to three questions relevant for updating the diction-
ary using the proposed lexicographic process: How often should the updates be

12 It is important to distinguish between entry versions denoting larger changes (e.g. after the completion of each phase or
after updating existing dictionary entries with new information), and entry versions in the DWS. Namely, the DWS records
every single change made to the entry, thus enabling the comparison of two database “versions”, reviewing and restoring of
deleted data, etc. It is thus recommended to consistently use terminology that distinguishes between the two processes.




made? How to clearly distinguish between incomplete entries or incomplete en-
try information from the completed ones? How to handle different versions of
dictionary entries and different versions of the dictionary?

Dictionaries of other languages use two different approaches to updating online
dictionaries: updates in regular intervals (usually every few months) or continu-
ous updates, as soon as new entries are compiled. The former approach is used
by dictionaries such as the Oxford English Dictionary (OED)," which releases
updates every four months and also has a special webpage dedicated to promoting
the updated entries. A similar approach is used by the Macmillan English Diction-
ary (MED)," although instead of separately providing the information on the
date of the updates,” the MED alerts the users to selected new entries in the New
Words section on the front page.

The latter approach, i.e. immediate release of completed entries, is used by the
Comprebensive Dictionary of Polish'® (Zmigrodzki 2014) and the Dictionary of
Contemporary Dutch"” (Tiberius and Schoonheim 2015). It is noteworthy that
these two dictionaries are being made from scratch, and are thus real dictionaries
under construction. Consequently, the motivation for continuous release of dic-
tionary content is much higher, in terms of satisfying both the users and funders,
than at dictionaries that merely add new words or update existing entries. In view
of this, the proposal in the NDSLL concept to update the dictionary annually
(NDSLL: 3) is not ambitious enough, and fails to fully consider needs of the us-
ers. As such, we would expect that the users, who have been waiting for a new de-
scription of Slovene for over 25 years, will be offered the results of lexicographic
work as soon as possible.

The approach of immediate release is also part of the lexicographic process in
the proposed DMSL, where it is envisaged that entries will be released after each
phase of their compilation. There are already dictionaries in Slovenia using this
approach, such as iSlovar,'® a dictionary of computer terms, which distinguishes
between four phases of entry compilation: “predlog” (‘proposal’; proposed by
the editor or user), “pregledano” (‘reviewed’; reviewed by the editor), “strokovno
pregledano” (‘reviewed by expert’; reviewed and edited by experts) and “urejeno”
(‘edited’; reviewed by the dictionary team; this is the final editing). It should be
pointed out that the updates are not made every day or even every hour, but are
made as packages (i.e. several entries at the same time) in frequent intervals, re-
sulting in greater transparency for both lexicographers and users.

13 heep://www.oed.com/
14 hetp://www.macmillandictionary.com/
15 The website with FAQ (http://www.macmillandictionary.com/faq.html provides the information that the dictionary is

updated several times a year.
16 Wielki stownik jezyka polskiego: heep://www.wsjp.pl/
17 Algemeen Nederlands Woordenboek: http://anw.inl.nl/show?page=searchl.
18 http://www.islovar.org




The alerts about the entry status serve to distinguish between incomplete and
complete entries. The proposal for the compilation of DMSL (Krek et al. 2013b:
52-60) suggests that the entry status is indicated with coloured dots (from red to
green) and the date of last update (Krek et al. 2013b: 27). The date can be used
to distinguish between different versions of the entry at the same phase (e.g. when
updating the completed dictionary entry). The final visualisation solution may
end up being different from the one in the proposal, but will need to include at
least these two types of information. In addition, there will be, like on the OED
website, a webpage dedicated to the updates, offering a list of new and updated
entries and their status, as well as information on any major changes.

One of the important decisions related to the immediate release of entries con-
cerns the treatment of previous versions. This is somewhat less problematic as far
as releasing entries at different phases is concerned, as the version most relevant
for the users is the one that contains the largest amount of information. This was
in fact one of the hot topics at the OED Symposium in 2014, as a few partici-
pants complained about that after updates they could no longer see the previous
versions of entries. Their argument was that by updating the definitions we lose
information on how a certain sense or usage of the word was perceived by lexi-
cographers working on the entry at a particular point in the past. While this argu-
ment is perfectly legitimate, it is worth pointing out that the OED is a historical
dictionary in which a diachronic view of language use is of vital importance.

The decision on whether to include the option of comparing different versions
of the dictionary entry in DMSL will be based on the findings of surveys among
dictionary users. Nonetheless, access to previous versions of entries is already en-
visaged for the researchers working in the fields of linguistics, machine learning
and natural language processing. Namely, we plan to make freely available new
versions of the dictionary database, which will be released simultaneously with
updates to the online dictionary, except in cases when the changes made will be
relevant only to the dictionary database. An important part of this process will
be detailed documentation, which will include not only a description of changes
to the dictionary entries, but also a description of all the content and technical

changes to the dictionary database, e.g. new types of database labels, changes in
DTD (Document Type Definition) and so on.

5 CONCLUSION

The lexicographic process of dictionary compilation that envisages the continu-
ous release of entries at different phases of compilation, regular updates and ac-
cess to different versions of the entries, is a complex procedure, demanding a




well-designed and detailed strategy which affects the organisation of lexicograph-
ic work. The lexicographic process proposed in this paper is based on the auto-
matic extraction of lexical data, which are in the subsequent phases first cleaned
of incorrect and irrelevant data, and then analysed and supplemented with addi-
tional information. A distinction should be made between the information in the
dictionary database which is part of the regular work on the entries and is not pre-
sented to users, and the database information in different versions of the entries
offered to users. It is also vital that lexicographical process is clearly defined and
recorded, enabling the lexicographers and editors to carry out continuous and
consistent dictionary work. This also makes it possible to provide the users with
information on the status of the entry, the entry information that is available at
each phase, and with different versions of the entries, the latter being particularly
relevant for the purposes of research, further processing or teaching. It is impor-
tant to note that the proposed lexicographic process is devised for an online dic-
tionary, using a specific entry structure and internal organisation of information,
and containing different types of lexico-grammatical information linked both
within the entry (e.g. sense menu, collocations, syntactic structures, patterns,
examples under senses, collocations, compounds and phraseological units) and
with the information in other tabs (word forms, speech, norm, synonyms etc.).







Dictionary examples

Iztok Kosem

Abstract

In this paper, the role of examples in dictionary entries is presented, and an
overview provided of relevant studies into the use and usefulness of examples.
We put forward the different ways of presenting examples in general mono-
lingual dictionaries, list the characteristics of a good dictionary example, and
discuss the different methods of finding good examples. The focus then turns
to the role and characteristics of examples in the proposal for a dictionary of
modern Slovene, the methods for their extraction, and the procedures to be
followed for saving examples to the dictionary database and archiving them,
before concluding with the different visualisation options for the (online)
dictionary.

Keywords: dictionary examples, good examples, automatic extraction, visuali-
sation, dictionary database




1 INTRODUCTION

Examples are one of the most important parts of a dictionary entry, as they are used
for exemplifying the use of words, collocations, compounds, phraseology and so on
in context, i.e. in real language. Putting the words back into context is vital for a
dictionary, since the majority of dictionary content is decontextualized.

The paper first describes the role of examples in a dictionary, and makes an over-
view of research into the usefulness of dictionary examples. This is followed by the
presentation of different ways of example presentation in monolingual dictionaries
of Slovene and other languages. Next, the characteristics of good dictionary exam-
ples are presented and different methods for finding them are described. The paper
focuses on the role and characteristics of examples in the proposed Dictionary of
Modern Slovene Language (DMSL), their acquisition from corpora and ways of re-
cording them in the dictionary database. Visualization of examples in the dictionary
is also briefly discussed. The conclusion summarizes the main points of the paper
and considers the future role of examples in dictionaries and related resources.

2 THE ROLE OF EXAMPLES IN A DICTIONARY

The role of examples concerns two aspects of dictionary use: receptive and productive.
The receptive aspect, which examples are primarily intended for, is to supplement
definitions, which is why examples first and foremost need to contain information
related to the meaning they attest. As argued by Atkins and Rundell (2008: 454), it
is sometimes difficult for the user to understand the definition without reading the
examples. Examples can also be useful when navigating through (long) entries, as the
users can “identify the particular sense they are seeking by finding examples that are
similar to the one they need or have in front of them” (Fox 1987: 137).

The productive role of dictionary examples is to attest the syntactic patterns, valency,
collocations and other characteristics of the headword (Hiimble 2001), which are
supposed to help the users when writing or, less often, speaking. Examples intended
for production are found mainly in dictionaries for L2 learners, e.g. advanced learners’
dictionaries or dictionaries for younger native speakers, such as school dictionaries.

Studies into dictionary examples have mainly focused on their value for language
production of non-native speakers. The most commonly used research method in-
volves asking the subjects to use (unknown) words in a sentence, and consulting
dictionaries or selected dictionary entries in the process. The subjects are grouped
into those that are provided only with definitions, and those that are provided with
definitions and examples; some studies (e.g. Frankenberg-Garcia 2012; 2014) also




include a group of subjects that are provided only with examples. The findings of
the majority of studies (Summers 1988; Laufer 1993; Nesi 1996; Al-Ajmi 2008) are
not very encouraging, as they show that examples do not have considerable added
value for the encoding needs of the users. However, as Frankenberg-Garcia (2012)
pointed out, the aforementioned studies have two key methodological shortcom-
ings: firstly, despite studying the productive value of examples, the studies contain
tasks in which the subjects need to first decipher the meaning of an unknown word
and then use that word in a sentence. This means that the tasks include both recep-
tive and productive dictionary use, which is a rare form of dictionary use. Secondly,
using unknown words for testing productive use does not reflect actual dictionary
use and language production in general, as people rarely use completely new words
when writing (Laufer 1993: 138),

Frankenberg-Garcia (2012; 2014) improved the methodology of previous studies by
clearly distinguishing between testing the receptive and productive roles of diction-
ary examples, and also by using examples for reception and examples for production,
respectively. The subjects were divided into four groups: the control group (without
a dictionary), the group that was provided only with definitions, the group that was
provided with one corpus example, and the group that was provided with several
corpus examples. Her findings were that several corpus examples are almost equally
valuable as the definition when trying to understand the meaning of a word, and
that for encoding use several corpus examples are much more useful than one exam-
ple, while in general examples are much more useful than definitions.

There are very few studies that research how frequently the users consult exam-
ples. In a study that involved his students, Béjoint (1981) found that they con-
sulted examples quite frequently. Similar are findings of Kosem’s study among
620 students (449 native speakers and 171 non-native speakers of English) at
Aston University; examples were the fourth most frequently consulted part of
the dictionary entry (after definitions, pronunciation and synonyms), and, when
considering only non-native speakers, examples were the second most frequently
consulted part of the entry (after the definitions).

3 EXAMPLES IN GENERAL MONOLINGUAL
DICTIONARIES

An analysis of the treatment and form of examples in general monolingual diction-
aries' shows three different groups of dictionaries. The first includes those that offer

1 The analysis included only online dictionaries. The dictionaries can have paper versions or were originally published in the
paper format, but the list also includes dictionaries that exist only online (e.g. the Comprehensive Dictionary of Polish and
Comprehensive Dictionary of Dutch). A detailed analysis of the treatment of examples in dictionaries of Slovene is provided
after the description of all three groups of dictionaries.




examples mainly in the form of partial sentences (or phrases) and occasionally also
as whole sentences (e.g. the Spanish monolingual dictionary). Some dictionaries
limit the use of examples only to certain (sub)senses or phrases. The information
on the source of the example is rarely provided (there are exceptions, such as the
Explanatory Dictionary of Estonian). Such treatment of examples is often found in
dictionaries that are not corpus-based, and were originally conceived for print and
later transferred to the online format. A few recently published dictionaries have
also adopted such treatment, mainly those that were conceptualised according to
the lexicographic approaches of the 20 century. The group includes dictionaries
such as the Dictionary of Literary Czech* (DLC; Slovnik spisovného jazyka ceského,
1989), Royal Spanish Academy Dictionary of Spanish’ (RSADS; Diccionario de la
lengua Espanola de la Real Academia Espafola, 2014), Explanatory Dictionary of
Estonian® (EDE; Eesti keele seletav sonaraamat, 2007) and the Croatian Encyclopae-
dic Dictionary’ (CED; Hrvatski enciklopedijski rje¢nik, 2003).

In the second group are dictionaries that offer mainly whole-sentence (corpus)
examples, examples in the form of partial sentences are rare or not used at all. This
treatment of examples can be found in English dictionaries published by Oxford
(Oxford Dictionaries;* ODE), Macmillan (Macmillan English Dictionary; MED)
and Merriam-Webster (7he Merriam-Webster Online Dictionary; MWOD?), the
Dictionary of Contemporary Danish (Den Danske Ordbog;” DDO), the Compre-
hensive Dictionary of Polish' (CDP; Wielki Stownik jezyka Polskiego) and the
Comprehensive Dictionary of Dutch'' (CDD; Algemeen Nederlands Woorden-
boek). Nonetheless, dictionaries differ in the manner they present the examples.
In MED and DCD, whole-sentence examples are presented within the entry, un-
der each sense, subsense, phrase and so on. MWOD and ODE use both whole-
sentence examples and excerpts, but clearly distinguish between them in terms of
their presentation in the entry. Excerpts are offered under senses and subsenses at
the first level, so immediately upon opening the entry, whereas whole-sentence
examples (for all senses) are provided together at the end of the entry (MWOD)
or available under senses by clicking on “More example sentences” (ODE). A
somewhat less prominent role is given to examples by CDP and CDD, where
these are not shown upon opening the entry and are only available on a click
(CDD) or in a separate tab (CDP). These two dictionaries also provide the infor-
mation on the source of the example.

http://ssjc.ujc.cas.cz (the online version available since 2011).
http://lema.rae.es/drae

http://en.cki.ce/dict/ekss

Accessible through the Croatian Dictionary Portal hetp://hjp.novi-liber.hr.
http://www.oxforddictionaries.com/
http://www.macmillandictionary.com/
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http://www.merriam-webster.com
9 hep://ordnet.dk/ddo

10 heep://wsjp.pl

11 heep://anw.inl.nl
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The third group includes portals such as German DWDS' (Das Digitale Worter-
buch der deutschen Sprache) that offer on one page the information from diction-
aries, corpora and other relevant resources.”” The most important characteristic of
this group is the link between dictionaries and corpora, with corpora being a source
of an abundant number of examples, especially considering Frankenberg-Garcia’s
findings about the benefits of multiple examples for dictionary users. A shortcom-
ing of such portals is in the large amount of information they provide, which often
makes it difficult for the users to interpret and correctly use them.'*

As far as dictionaries of Slovene are concerned, the Dictionary of Slovene Literary
Language (DSLL) and its successor DSLL2 belong to the first group of diction-
aries, offering examples as excerpts. The excerpts were taken from texts or were
in some cases invented.” At least for DSLL, this finding is not surprising, given
that the dictionary was made before the corpus lexicography era. However, DSLL
contains a considerable quantity of examples, much more than comparable dic-
tionaries of other languages, including recently published ones (e.g. RSADS).
Examples were one of the most heavily affected parts of dictionary entries during
the preparation of DSLL2, as the examples from DSLL were modified or replaced
due to social changes, or completely new examples were added. As noted by Krek
(2014: 146), however, changes in existing examples are often not appropriate or
necessary, or completely new examples do not bring any added-value to the user’s
understanding of the meaning of the word. Moreover, replacing or changing ex-
isting examples in the preparation of DSLL2 seems unnecessary, considering that
the authors are presenting the dictionary as a resource that reflects 150 years of
the Slovenian language.'® This is confirmed by Krek (ibid.: 147), concluding that
this approach erased a great deal of evidence on the usage of words before 1991.

The Dictionary of New Words of the Slovenian Language (2012; DNWSL) was
published even before DSLL2, and its authors to some extent used state-of-the-
art lexicographic methods and included (whole-sentence) corpus examples, in ad-
dition to excerpts. As stated in the Introduction (DNWSL: 9), the main resource
in the compilation of the dictionary was Nova beseda, a 318-million-word corpus
of Slovene: !’

Based on authentic usage, attested in the 300-million-word Nova beseda

corpus, 5,384 dictionary entries consist of 6,512 senses and subsenses of

newer words and multi-word units, coming from different domains.

12 heep:/fwww.dwds.de/

13 Other dictionaries, e.g. DCD, offer access to a corpus on their website, however they do not offer a simultancous search in
all the resources and aggregated display of hits.

14 DWDS does offer the option of limiting the hits to only selected sources.

15 As written in the Introduction to DSLL (1991: XXII), “[w]henever the texts didn’t contain enough information, the

excerpts were either taken from other resources or invented”.

16 Marko Snoj 2™ November 2013 for STA: http://www.rtvslo.si/kultura/knjige/akademska-vojna-okrog-novega-slovarja/
321592.

17 http://bos.zrc-sazu.si/s_beseda3.html
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A close examination of the examples in DNWSL reveals that the absence of
(good) examples in Nova beseda sometimes forced the lexicographers to obtain
them from other corpora, especially from 1.2-billion-word Gigafida corpus. Al-
though this may not be problematic, it does bring into question the above cited
methodology of headword list compilation, especially at entries such as bandzi
skok (‘bungee jump’):

bandzi skok -- skoka in skéka m (8, 6 6; 0)

skok v globino, pri katerem je skakalec pripet z dolgo elasti¢no vrvjo; skok

z elastiko: Obnasa se kot frkolin, ki se pred tovarisijo postavi z bandzi

skokom, ko se privezan na elasti¢no vrv vrze z mostu v globel E Tbungee

(jumping) in (1)skok

The example provided above is a (slightly) modified sentence from the Gigafida
corpus. It is noteworthy that the Nova beseda corpus does not contain a single hit
for bandzi skok (even Gigafida has only five). The example is thus attesting the use
of a word for which we do not even know how it got into the dictionary. In addi-
tion, the dictionary’s focus on newer words, which tend to have lower frequency
in corpora, means that examples are used merely for attestation purposes, as they
do not bring any added value to the understanding of the meaning,.

A more systematic and corpus-driven approach has been used in the compilation
of the Slovene Lexical Database (Gantar et al. 2012; SLD). The SLD contains
2,500 entries with 152,996 examples, so on average over 61 examples per entry.
All the examples are whole sentences and were taken from the Gigafida corpus
(Logar Berginc et al. 2012). The examples in the SLD have not been modified in
any way, as the selection of examples for a lexical database differs from the selec-
tion of examples for the dictionary. Namely, the examples in the SLD also have
the potential to become good dictionary examples, with only a few modifica-
tions needed. The SLD is particularly important for Slovenian and international
lexicography because of the methodology used in its compilation. Namely, sev-
eral methods combining lexicographic work with automatic extraction of data
(including examples) have been developed and tested, and represent a basis for
the compilation of the Dictionary of Modern Slovene Language (DMSL) and its
database (see Section 5).

4 CHARACTERISTICS OF A GOOD
DICTIONARY EXAMPLE

The most frequently mentioned characteristics of good dictionary examples are
naturalness or authenticity, typicality, informativeness, and intelligibility. Natu-
ralness means that the example appears natural, i.e. like the one you would expect




to encounter in actual language use. It is for this reason that the naturalness of
dictionary examples is often associated with authenticity, which is ensured by
obtaining examples from corpora, collections of authentic texts, something that
has become a standard practice in modern lexicography. It should be pointed
out that dictionaries compiled before the corpus lexicography era already con-
tained examples from authentic texts (e.g. the Oxford English Dictionary), or at
least excerpts based on authentic texts (e.g. DSLL). However, many of those
dictionaries adopted a practice of formulating or inventing examples based on
lexicographers intuition. Overreliance on one’s intuition has been brought into
question by the findings of corpus studies (e.g. Sinclair 1991; Hunston and
Laviosa 2001), which is particularly relevant when selecting examples for general
monolingual dictionaries.'

Similar to the principle of naturalness is the principle of typicality — examples
must show typical usage of the word in terms of context, syntax, phraseology and
the like. State-of-the-art corpus tools can already significantly help lexicographers
with this task, as they can be used to identify common, and typical, grammati-
cal relations, collocations, and even colligations of the word (e.g. predominant
number of the word in a particular collocation).

An informative example brings added value to the entry, predominantly in terms
of offering additional help to the user in understanding the definition. In addi-
tion, examples attest the information in the definition, and contextualise the use
of the word in a particular sense or subsense. The informativeness of an example
is also affected by the number of examples in the entry. Electronic media offer
the possibility of including a high quantity of examples, although lexicographers
should always be concerned with whether each additional example offers any-
thing new to the entry. On the other hand, as Frankenberg-Garcia (2012; 2014)
pointed out, several corpus examples can sometimes be even more useful than
the definition.

Intelligibility of a dictionary example is achieved by selecting examples that do
not contain complex syntax or rare or specialised vocabulary. Examples should
also not be too long. All this will help users focus on the word and the relevant
surrounding information, and reduce the amount of mental effort needed to
process it all. Still, certain features are often difficult to avoid; for example, rare
and “more demanding” words are often used together with other rare words,
which means the lexicographer needs to select such examples to fulfil the criteria
of naturalness and typicality. While examples should not be too long, they must
also not be too short, especially if a dictionary is to be used for encoding purposes
where the users require as much contextual information as possible.

18 'This is less true of dictionaries for non-native speakers, as, according to Atkins and Rundell (2008: 456), many pre-corpus

English dictionaries for non-native speakers contained many good dictionary examples, which looked authentic but were not.




Form has become an important characteristic of a dictionary example; whole
sentences are found in more and more dictionaries, even in general monolin-
gual dictionaries for native speakers, which until a few decades ago used only
excerpts or (very) short examples. There are two main reasons for this develop-
ment: firstly, studies have shown that excerpts and similar short examples, taken
out of sentences, seem abstract and unnatural (see e.g. Williams 1996). Secondly,
in printed dictionaries, shorter examples are preferred due to spatial constraints,
and the rise of digital media, especially the online medium, has done away with
this limitation.

A separate and very important topic in example selection is ideological perspec-
tive, as examples reflect the ideology of the dictionary, i.e. reality as seen by lexi-
cographers. Lexicographers use examples to convey information that could not
be included in the definition because it is either too complex or ideologically too
explicit (cf. Meschonnic 1991; Béjoint 2000; Epple 2000; Schutz 2002; Gor-
janc 2004; 2005; 2012). Consequently, examples are an element of dictionary
microstructure which offers the clearest reflection of social values, and relatedly,
the values of the dictionary team (Gorjanc 2014). Analysing vocabulary relat-
ed to homosexuals in DSLL, Gorjanc (2014) shows how social stereotypes can
be presented in a dictionary as acceptable or part of the norm. Problems with
ideological changes can also be observed in examples in DSLL2 (Krek 2014a:
145-147). It is therefore vital that lexicographers selecting examples are aware of
their non-neutral role, and thus sensitive to social values and socially responsible
(Béjoint 2000: 124).

Finding an example that meets all the above mentioned criteria is far from easy.
Although nowadays lexicographers have very large corpora and consequently
many potential dictionary examples at their disposal, it is often the case that
they find sentences that meet two criteria, even three, but very rarely those that
meet all the criteria of a good dictionary example. In fact, candidates for dic-
tionary examples could be grouped on a scale from bad, more bad than good,
reasonably or potentially good, and good; good candidate examples are those
that can be used in a dictionary without any modifications. But, as mentioned
above, such examples are less common, and there are more potentially good
examples, i.e. examples that need minor modifications. However, if the deci-
sion is made to include modified examples in the dictionary, what about the
principle of authenticity? Will the dictionary, or dictionary examples, still be
considered corpus-based? As argued by Atkins and Rundell (2008: 458), the
choice between invented and authentic examples is often misleading, because it
does not reflect actual lexicographic practice. Even corpus-driven dictionaries
like COBUILD include modified examples, although it should be stressed that
the COBUILD lexicographic team tried to avoid modifying the examples as
much as possible (Fox 1987).




Most common forms of example modification are shortening or omission of
irrelevant parts, such as relative clauses or interjected clauses, simplification of
complex syntax, and replacement of rare words or phrases with more common
ones, or marked vocabulary with less marked vocabulary. Shortening is probably
the least contentious practice, and is generally needed to meet the criterion of in-
formativeness, as sentences often contain parts that can be deemed redundant or
irrelevant, if not provided with more context. This is the case with na primer (‘for
example’) in the sentence for the headword anonimnost (‘anonymity’):

Jane Austen, na primer, je Zivela v popolni anonimnosti.

Jane Austen, for example, lived in total anonymity.

On the other hand, the simplification of complex syntax and replacing certain
words can significantly affect the naturalness or typicality of an example. There
are cases when replacing words cannot be avoided, for example proper names
need to be replaced with pronouns or generic names to avoid offending individu-
als (e.g. Janez Novak; ‘John Smith’) or words that may offend particular social
groups need to be replaced with more neutral ones. However, even this is not
always straightforward, especially if the person in question is a public person or
the name is closely related to the context of the word that is exemplified. The cor-
pus example for mojstrsko (masterfully) would not have had the same informative
value, and would also not appear natural, if Christiano Ronaldo had been replaced
with a generic name such as Janez Novak (‘John Smith’):

Izid poléasa in tudi konini izid je z maojstrsko izvedenim prostim strelom
postavil Cristiano Ronaldo.

The half-time score, and also the final result, was decided by Cristiano
Ronaldo’s masterfully taken free kick.

The frequency and extent of example modification also depend on the target
users of the dictionary. Examples for a dictionary for non-native speakers, or a
dictionary for younger native speakers who are still developing their language
proficiency and possess a smaller vocabulary, will be subjected to modification
much more often than examples intended for dictionaries targeted at adult
native speakers.'” The decision about modification of examples should also be
driven by expected use. For example, if the dictionary is supposed to help the
users with both decoding and encoding, then the examples must remain as
natural and typical as possible.

A special form of example modification is language correction. If we find a good
corpus sentence with a missing comma, can we insert a comma and include the

19 Even Atkins and Rundell (2008) limit their approval of example modification almost solely to dictionaries for non-native

speakers.




example in a dictionary? And if a sentence contains a misspelled word, a word in
the wrong case, or an incorrect word order? Correcting spelling and some other
minor mistakes may seem trivial, but the line between a minor and a major mis-
take can be very subjective. Some lexicographers may consider the replacement
of a longer phrase or wording as completely acceptable, even though this is very
close to inventing the examples altogether. To sum up, it is good to adhere to the
principle of giving priority to finding good corpus sentences that do not need
any modification, and only when such sentences cannot be found do we look for
sentences with (minor) language errors that can become good dictionary example
if these are corrected.

5 METHODS OF IDENTIFYING GOOD
DICTIONARY EXAMPLES

Identifying (good) dictionary examples is a very laborious and potentially time-
consuming, and thus expensive, process. One reason is that finding an example
that meets all the criteria is very difficult. Moreover, corpora are getting larger and
larger, which in most cases means a bigger selection of example candidates for the
lexicographer, but also a greater number of examples to analyse. Thirdly, examples
are a key microstructural element, and can be found under many different parts
of the entry, such as senses, subsenses, compounds, phrases, collocates etc. All
this means that the lexicographer needs to search for a lot of examples in a large
amount of data for each dictionary entry.

There are two methods of identifying good dictionary examples: manual and
semi-automatic. When using the manual method, the lexicographer can use the
sort, filter and other functions of the corpus tools. Additional help is provided by
the division of examples according to collocations and grammar relations. In the
Sketch Engine®® corpus tool (Kilgarriff et al. 2004) this option is offered by the
Word sketches feature.

In the semi-automatic method, a tool for identifying good dictionary examples,
such as GDEX (Good Dictionary Examples; Kilgarriff et al. 2008), offers a se-
lection of candidate sentences to the lexicographer who then selects the most
appropriate ones. GDEX (see also Section 5.1) ranks corpus sentences according
to characteristics such as length, whole-sentence form, sentence complexity, pres-
ence or absence of rare words, email addresses or web addresses, and so on. Many
of these characteristics are indirectly related to characteristics of a good dictionary
example, such as typicality, informativeness and understandability. The character-
istics can be divided into mandatory and less/more desired. The former are those

20 heep://www.sketchengine.co.uk/
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that the example must include; if only one characteristic is scored as negative, the
example is ranked to the bottom of the list of candidate sentences. For the less/
more desired characteristics we set the points added or deducted for each charac-
teristic, and the example ranking is determined by a total sum of points from all
the characteristics.

The main difference between the two methods is how much time they take, as
the semi-automatic method is much quicker than the manual one, without being
any less reliable (Kosem et al. 2012b; 2013b). In modern corpus lexicography,
the semi-automatic method is thus replacing the manual method, especially in
projects that involve the compilation of dictionary databases which include more
examples than the dictionaries based on them (e.g. CDD).

6 EXAMPLES IN THE DICTIONARY OF
MODERN SLOVENE LANGUAGE

This section discusses the treatment of examples in the proposed DMSL, includ-
ing their identification and way of recording them in the dictionary database, and
the differences between the examples in the dictionary database and the diction-
ary. The section concludes with a discussion on the different options of example
presentation offered by digital media.

6.1 Identifying and recording dictionary examples

Identification of examples with the GDEX tool is part of a semi-automatic meth-
od called the automatic extraction of lexical data (AELD; Kosem et al. 2012b).
This includes the automatic extraction of data (grammatical relations, collocates
and examples, as well as certain information on the headword and also sugges-
tions for labels), via Word sketches in the Sketch Engine, using an API script,
taken directly from the corpus and put into a dictionary-writing system (DWS).
In DWS, the data is then examined, selected and edited by the lexicographers.*!
This still provides the lexicographers with enough information for a thorough
analysis and entry compilation. Experience on the SLD project has shown that
a lexicographer using this method inspects a similar amount of examples, often
even more of them, than by using a combination of semi-automatic and manual
methods with the corpus tool (i.e. analysing word sketches). One of the advan-
tages of AELD is that it dispenses with a lot of tedious copying and pasting of

21 A similar method has already been envisaged by Rundell and Kilgarriff (2011).




data between the corpus tool and the DWS. Another advantage is the quicker,
more dispersed and consequently more reliable analysis.

The key task of AELD in terms of dictionary examples is the preparation of
GDEX configuration(s). The GDEX configuration developed in 2011 during the
compilation of the SLD (Kosem et al. 2011) was quite successful in identifying
good dictionary examples, as on average three out of 10 examples offered were
considered good. However, the requirements of AELD are different; only the first
X examples (usually three to five) are extracted and all are expected to be (poten-
tially) good. In addition, the analysis of the initial configuration for Slovene has
pointed to significant differences between the quality of examples across word
classes. This is why the decision was made to devise a different configuration for
each word class. The procedure was done in two steps: first, the initial configura-
tion for each word class was devised by analysing (good) examples in the SLD.
New versions were then developed by adjusting the values of different classifiers
and evaluating the results by comparing them with those of the previous configu-
ration. The procedure was repeated until the GDEX configurations that provided
the most satisfactory results were obtained. Importantly, the procedure also ena-
bled us to devise several new classifiers that were not part of the original GDEX
configuration. The classifiers used in AELD are:

*  Whole sentence. Whole-sentence examples are given priority.

* No tokens with a frequency of less than three. This classifier seeks to
exclude” examples with rare words, rare misspellings or corpus noise.

* Sentence must be longer than seven tokens. We seek to avoid examples
that are too short, as they are often lacking context. The principle is that
it is easier to shorten longer examples than search for new ones.

* Sentence must be shorter than 60 tokens. Only very long sentences are
excluded, longer sentences can always be shortened.

* Lemma must not occur more than once. This important classifier ex-
cludes examples with a repeated headword, as such examples are nor-
mally less understandable and informative.

¢ Sentence must not contain web or email addresses.

* Optimal length (between X and Y tokens). While the classifiers for
minimal and maximum length exclude sentences that are either too
short or too long, this classifier awards points to sentences with the
length in a given range. The most frequently used range is 15-40 to-
kens, but it depends on word class. The analysis of good examples in

22 The word exclude is used here because the algorithm ranks such examples so low that the lexicographers in most cases do

not see them.




LBS, which was part of the preparation of the first version of GDEX
for Slovene (Kosem 2012), has shown that the average length of exam-
ples for adjective entries is 28.64 tokens, for nouns 27.03 tokens and

for adverbs 27.39 tokens.

* Rare lemmas. The classifier penalises sentences for each rare lemma. The
frequency limit determining what is rare is determined considering the
size of the corpus.

* Tokens longer than 12 characters. The classifier penalises sentences for
each token that meets this criterion. This is because analysis has shown
that tokens longer than 12 characters are in most cases non-words or
corpus noise.

e Number of punctuation marks (commas excluded). The classifier pe-
nalises sentences that contain more punctuation marks than a set value.
Commas are not included in the count as they are addressed by a sepa-
rate classifier.

*  Number of commas in the sentence. The classifier penalises sentences
with more than three commas, as analysis has shown that such sen-
tences are often more complex and thus less likely candidates for good
examples.

* Tokens beginning with a capital letter. The classifier penalises sentences
containing tokens with capital letters, and the main purpose is to com-
plement the classifier penalising proper names.

* Tokens with mixed symbols (e.g. letters and numbers). Another classi-
fier that helps identify, and penalise, non-words and corpus noise in the
sentences.

e Proper names. The classifier penalises sentences containing tokens that
are tagged as proper names. The penalty is awarded for each proper name
in the sentence.

* Pronouns. The classifier penalises every pronoun in the sentence. The
classifier is particularly important for sentences with several pronouns,
as these often require a lot of additional context and are thus less
understandable.

* DPosition of lemma in the sentence. The classifier penalises sentences in
which the headword occurs outside of a given range in the sentence.
For example, for the verb headwords it was determined that much bet-
ter example candidates are sentences in which the headword does not
occur at the beginning of the sentence (in the first 40% of tokens in
the sentence).




*  Stop list of sentence initial words. The evaluation of various configura-
tions revealed that certain words at the beginning of a sentence are a
good indicator of a bad candidate sentence. During the evaluation, a
list of such words was devised. The list includes words such as sledi (‘fol-
lowing’), tovrsten (‘such’), oboji (‘both’) and so on, indicating that the
sentence requires additional (preceding) context. The classifier penalises
sentences beginning with one of the words on the list.

*  Stop list of sentence initial multi-word units. The classifier is similar to
the one above, penalising sentences beginning with a multi-word unit
found on the previously devised list.

¢ Second collocate. One of the most important classifiers, awarding points
to sentences containing the most typical collocates of a given colloca-
tion, indirectly detects colligational typicality. For example, the sen-
tences containing the collocation klavrn + podoba (‘miserable state’) are
awarded points if they also contain the verb kazati (‘show’), which is a
statistically important collocate of this collocation. Further analysis has
also shown that such sentences also contain a longer syntactic pattern
kazati klavrno podobo cesa (‘indicate miserable state of sth)

* Levenshtein distance. An algorithm® that measures similarity between
strings, in our case sentences. If the classifier finds two similar or even
the same sentences, it sends one of them (the one with the lower score)
to the bottom of the list of candidate sentences.

Most of the differences between configurations for different word classes can be
observed between the settings of individual classifiers, although differences in
classifiers can also be observed (e.g. an additional classifier for the position of the
lemma in the sentence is found only in the configurations for verbs). Each sen-
tence receives a score between 0 and 1, indicating a total of all classifier values (as
mentioned above, classifiers are attributed weights according to their significance
in comparison with other classifiers). The GDEX tool then ranks the candidate
sentences from the highest to the lowest score, and this determines which top X
examples are exported with the AELD method.

Each example should include metadata about the text, such as year, source,
author, title and so on. This ensures example traceability and offers different
possibilities of example visualisation in the dictionary. It is never good to con-
sider only the needs of a particular dictionary, as searching the corpus for miss-
ing information is a long and time-consuming process (this is true not only
for examples but also for the other parts of the dictionary). A good indication
of the benefits of example metadata is seen in the updating of the dictionary:

23 http://en.wikipedia.org/wiki/Levenshtein_distance. This measure was recently replaced by the Jaccard similarity coefficient

(hteps://en.wikipedia.org/wiki/Jaccard_index).
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if one wants to replace older examples with newer ones, it is possible to use
the information on the year in which the text was produced to identify all the
examples that were produced before a certain time. Example metadata can also
be useful in the detection of ideological examples in the entry. Thus, when ex-
tracting with GDEX, we should pay particular attention to cases when most of
the examples in the entry or under a particular sense are from a single source or
only a few sources (cf. the analysis of examples for pederastija in Gorjanc 2014).

6.2 Examples in a dictionary database vs examples in a
dictionary

The discussion on identifying and recording examples also needs to consider
the relationship between a dictionary and its database, and also the role of the
dictionary archive (Figure 1). The procedures described in this paper are espe-
cially relevant for DMSL, but since the compilation of this dictionary involves
undertaking Slovene language description from scratch, a large proportion of
the data obtained with corpus analysis (including examples) could be used in
the compilation of other dictionaries. A particular example could thus be used
in different dictionaries; in dictionaries for adult native speakers it can be used
without any modifications, while in dictionaries for younger speakers the ex-
ample can be slightly modified, e.g. by shortening or replacing rare words with
more frequent ones that these users are likely to be more familiar with. Due
to such potential multi-purpose nature of dictionary examples, all extracted
corpus sentences and their metadata need to be archived in their original form,
as found in the corpus.

An archive of extracted corpus sentences also makes possible analysing the
number and type of modifications made to these sentences when turning them
into dictionary examples. The findings of such analyses can then be used to
improve the configurations used in their extraction. Even bad or irrelevant
sentences that are part of automatic data extraction and need to be excluded
from the database should be archived, as analysing their characteristics can also
help improve the configurations for extraction. A similar approach was already
used when developing the first version of GDEX for Slovene (Kosem et al.
2011); the parameters of the classifiers in the test configuration were improved
with an analysis of the examples that were selected (good) or not selected (bad)
during the evaluation. In addition, the role of dictionary data in the develop-
ment of language technologies for Slovene should not be forgotten. In short,
the planning stage of a dictionary project should devote a considerable amount
of time to considering the various types of data in the dictionary database and
the ways they will be recorded. From this perspective, any dictionary, even a




general dictionary, is merely one of several products that can be derived based
on the database.

DICTIONARY
DATABASE

Figure 1: Examples in an archive, dictionary database and dictionaries.

A dictionary database contains (much) more information than any dictionary
based on it, which means that lexicographers can spent a great deal of their
time recording information that might not end up in the dictionary. As such,
planning of the dictionary database should follow two principles: a) automat-
ing as many (routine) lexicographic procedures as possible, and b) ensuring
that every single lexicographic decision is recorded and utilized. Consequently,
the use of methods such as AELD is more or less mandatory, as without them
it is difficult to imagine the successful compilation of the database (and a
dictionary based on it) in a time frame that would satisfy funders as well as
dictionary users. Let us consider the benefits of using automation on a very
basic task, namely typing a headword and its word class in the dictionary en-
try in the database. Assuming it takes us on average five seconds to type these
two types of information, we spend on this task 500,000 seconds for 100,000
entries, or little less than 139 hours. AELD writes these two types of informa-
tion automatically, saving us nearly one person/month on the project. Much
the same is true of lexicographic decisions: using manual analysis or analysis
in a corpus tool, even if using a tool like GDEX, lexicographers must still
examine many corpus sentences and decide whether each is a good dictionary
example or not. But since the lexicographers only copy good or potentially
good examples in the dictionary database, only such decisions can be archived.
The AELD method makes it possible to record or track every single decision:
the identification of a good example (a corpus sentence remains unchanged in
the dictionary database, so it is the same as the final dictionary example), a po-
tentially good example (the corpus sentence has been modified slightly when
turning it into a dictionary example), and bad examples (the corpus sentence
has been deleted from the database).




To additionally assist lexicographers with the identification of good examples,
other methods such as crowdsourcing can be utilized. However, as good dic-
tionary examples have to meet a combination of different criteria, it is difficult
to imagine how such a task could be trusted to non-lexicographers. The answer
is that it can be, if we are aware of the characteristics and limitations of crowd-
sourcing (see Cibej et al. 2015; Fider and Cibej 2015). First and foremost,
the tasks should be simple, mainly in the form of multiple-choice questions
with options ‘Yes’, ‘No’ and ‘I don’t know’. In addition, the tasks should not
focus on determining something abstract (e.g. the characteristics of a good
dictionary example) or level of degree; questions such as Is this a good diction-
ary example? and How good is this example? are thus not suitable. Tests with
crowdsourcing on examples from the SLD have shown that examples are very
useful in tasks aimed at identifying incorrect information (e.g. when the use
of the headword and its collocate in the example does not match the identified
grammatical relation) or at assigning collocates and their examples to different
senses and subsenses.

6.3  Visualizing examples

Lexicographic work with examples does not, or should not, conclude with the
recording of good examples in the database or/and the dictionary. This is because
presentation is very important if examples are to achieve their purpose. Research
studies in the visualisation aspects of (electronic) dictionaries, although still rare
in lexicography, indicate that visualisation plays a key role in the readability
and retention of the dictionary information (Nesi 2011). Considering that the
examples occupy a fairly large, if not the largest, share of text in any dictionary,
suitable visualisation and presentation of them is obviously vital.

One of the techniques used to assist users in reading dictionary examples is
highlighting the headword. Especially in modern dictionaries that often con-
tain (longer) whole-sentence examples, it is useful to direct users’ attention to
the headword, i.e. the part of the entry with information more relevant to their
needs. In most cases such highlighting is found in the form of bold text, while
in electronic dictionaries a different colour is also used (Figure 2). Italics are
rarely used for highlighting, mainly because in most dictionaries examples are
already offered in italics, and so this option seems less effective (see Figure 3).
Highlighting is also used to point to typical collocations, compounds, multi-
word units and phrases (Figure 4). However, it is definitely recommended to
test any visualisation and presentation solution on the target users, preferably
before publishing the dictionary.




fach

Prawie 60 lat temu zaczgt sie uczyc fryzjerskiego
fachu i nadal pracuje w zawodzie.

zrédto: NKJP: Katarzyna Skrzypek: Cyrkiel za uszami,
Dziennik Zachodni, 2005-03-31

Miat dobry fach - przez kilkanascie lat pracowat
w duzej warszawskiej fabryce jako spawacz, byt
tez slusarzem, szlifierzem i monterem.

zrodto: NKJP: Monika Mikotajczuk: Migdzy Kantem a
Wolterem, Polityka, 2001-07-14

Figure 2: Red headword highlighted in examples (CDP).

Examples of CLICK

He clicked his heels together and saluted the officer.

Her heels clicked on the marble floor.

Press the door until you hear the latch click.

To open the program, point at the icon and click the left mouse button.
Click here to check spelling in the document.

| know him fairly well, but we've never really clicked.

Figure 3: Highlighting the headword in examples using italics (MWOD).

3 SRPIa oY NN feeling certain that you know or
understand something [ clearly]
clear about/on
Are you all clear now about what you have to do?
clear whether/what/how etc
I'm still not really clear how this machine works.
Let me get this clear - you hadn't seen her in three days?
a clearer understanding of the issues

4 able to think sensibly and quickly [~ clarity, clearly]:
She felt that her thinking was clearer now.
In the morning, with a clear head, she'd tackle the problem.

Figure 4: Highlighted collocations and phrases in examples
(Longman Dictionary)**
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As already mentioned, it is useful to have as much metadata as possible on each
example in the dictionary database. Although such metadata can be shown to the
users, dictionaries rarely include it — one exception is the Comprehensive Diction-
ary of Polish (Figure 2) — for a simple reason: metadata such as source, author(s) or
title of the text from which the example comes from are referential and suggest/
require direct copying from the source, taking away from the lexicographers the
option of making any modifications. Another reason against showing example
metadata is its non-essential nature; it would take up precious space on the screen
and can distract the users’ attention from the main purpose of the examples,
namely showing the use of the headword in a particular sense.

The principle of informativeness also limits the lexicographers in the number of
examples they can provide under each element of the entry. Even with that in
mind, one can quickly end up with several examples per sense, subsense, syntactic
structure or collocation, which can cause problems with visualisation/presenta-
tion. A good solution is to show only a certain number of examples, offering ad-
ditional examples on a click (Figures 5 and 6). More and more online dictionaries
have also started to offer links to corpus hits, undoubtedly a very useful feature
for (advanced) users.

1.1 Pursuing a commercial activity on a significant scale:

‘many large investors are likely to take a different view’

MORE EXAMPLE SENTENCES

Figure 5: A link to show additional examples (more example sentences in Ox-
ford Dictionaries).

11 Pursuing a commercial activity on a significant scale:
‘many large investors are likely to take a different view’

MORE EXAMPLE SENTENCES A

‘The basic cause of the changed activities of large businesses is a matter of debate.’
‘The fate of rival bids for NatWest rest in the hands of the faceless large investors.’

‘Being a large economy, the euro zone is much less open than individual member states.”

GET MORE EXAMPLES

Figure 6: Additional examples revealed (Oxford Dictionaries).




7 CONCLUSION

Examples require a great deal attention when planning a dictionary. The instruc-
tions given to lexicographers thus need to clearly delineate the characteristics of
good examples, including concrete cases of good and bad practice, and the role of
ideology. It is also paramount to use or develop tools that facilitate consistency in
adhering to these characteristics. In addition, examples of allowed modifications
should be prepared, as well as a suitable system for archiving sentences in the
form they are extracted from the corpora. DMSL will be an important resource
for the development of language technologies for Slovenian, which means that
the database should include as many examples (and their metadata) as possible.

The aim to include as many examples as possible necessitates the use of semi-au-
tomatic methods of example extraction from the corpus. Not using such methods
can prolong the compilation of the dictionary to such extent that the examples
need to be replaced before the work is even completed. This is the rationale be-
hind using the AELD method that we propose for identifying and recording ex-
amples in DMSL, and which represents a new approach to lexicographic analysis.
Based on the experience gained during the SLD project, a similar method has
already been used in the compilation of a collocations dictionary for non-native
speakers of Estonian (Kallas et al. 2015).

An important task for the lexicographic community is to keep conducting stud-
ies on how, when and in what ways dictionary users consult examples and what
kind of examples are most useful to them. The findings of such studies will en-
able further improvements to the procedures used for example selection, and the
techniques used to present them in dictionaries.




How specialised should

a general dictionary be?

Spela Vintar

Abstract

The article discusses theoretical and methodological issues related to special-
ised vocabulary in the Dictionary of Modern Slovene Language. We address
key questions such as the role of terminology in a general dictionary, user
requirements and needs, the complexity of distinction between general and
specialised terms, and finally corpus composition and corpus representativ-
ity. We propose a model where lexical items are categorised into three levels
of termhood, and each level of specialisation requires a different strategy
of lexicographical description. By illustrating possible relations between the
proposed categories and the corpus-based methodology of candidate extrac-
tion we establish a working methodology for handling specialised units in a
general dictionary.

Keywords: specialised vocabulary, general dictionary, terminology extraction,
user requirements, specialised vs. general




1 INTRODUCTION

We all use specialised lexical items in our everyday lives, for the simple reason that
nearly everyone engages in activities or fields which are not shared by all speakers
of the language, and which involve the communication of specialised skills or
know-how. It seems that as native speakers of a language we are equipped with an
intuitive gauge of termhood by distinguishing between highly and less specialised
items, and we often justify such intuitions with statements such as “This is sailors’
jargon” or “I can’t understand this medical gibberish”. But would we expect to
find such items in a general dictionary, or would we consult a dictionary at all
when encountering them?

In this paper we present a series of reflections on the role of specialised vo-
cabulary in a general dictionary, specifically the Dictionary of Modern Slovene
Language (DMSL), considering various aspects from the established traditions
and practices in Slovene lexicography, user requirements and profiles, corpus
composition and representativeness, to lexicographic description and data pres-
entation for different target groups. The aim of our discussion is to establish a
methodological framework which would provide guidelines on the treatment
of specialised vocabulary through all stages of dictionary creation, and which
would be sustainable both in terms of adaptability and scalability to different
target groups and in terms of labour intensity by employing (semi-)automatic
techniques of data acquisition.

Clearly the above goal is not an easy one, and perhaps one would expect that such
fundamental methodological questions have been extensively dealt with by lexi-
cographers in related dictionary projects worldwide, and that their findings could
easily be transferred into the Slovene language community. Surprisingly though,
the body of literature with in-depth descriptions of methodological decisions
regarding specialised lexis in general dictionaries is relatively lean, especially in
comparison to the many studies dealing with specialised dictionaries, terminol-
ogy or so-called LSP (language for special purposes); it is therefore necessary to
draw conclusions from general dictionaries themselves, or occasionally their in-
troductions. Moreover, the experiences and methodologies from related diction-
ary projects elsewhere are not directly replicable in the Slovene situation, firstly
because of the strong influence of the specific lexicographic history in Slovenia,
and secondly because of the currently prevailing social norms reflected in the of-
ficial language policy. Both of these factors will inevitably influence the expecta-
tions of potential dictionary users and, as a consequence, the range of functions
that the new dictionary should fulfil. The proposed methodological framework
therefore relies on existing practices only as the point of departure from which an
iterative cycle of improvements should evolve.




2 THE ROLE OF SPECIALISED VOCABULARY IN
A GENERAL DICTIONARY

The tendency to include technical terms into general mono- and multilingual
dictionaries has been on the increase since the 19th century (Boulanger 1996:
141), partly because the impact of science and technology on everyday life has
been growing since the Enlightenment, but also due to the rising level of educa-
tion and the inclusion of the so-called “technolects” into vernacular language use.
The second part of the 19th century was a crucial period for the formation of ba-
sic terminology in Slovene, both in natural and human sciences, driven largely by
numerous translations of scientific and reference works from German and other
languages into Slovene (Prun¢ 2009).

From the 20th century onwards general language dictionaries gradually dimin-
ished their normative character and increasingly started to consider the expecta-
tions of users, which entailed the demand for a broad coverage of specialised
items in a comprehensive dictionary. Landau (2001) even claims that contempo-
rary comprehensive dictionaries seem as if multiple LSP dictionaries have been
added to the traditional general language dictionary, mostly because emerging
disciplines continually produce more new lexical items than general language.
The reasons for the growing ratio of terms in general dictionaries are summarized
by Josselin-Leray (2005) as follows:

a) An almost two centuries long tradition in lexicography of increasingly
including specialised lexis in general dictionaries.

b) The growing trend of despecialisation (determinologisation), the process
through which specialised terms move into everyday language and typi-
cally modify or broaden their meaning.

¢) The didactic role of general dictionaries, which through working to
meet the needs of EFL learners revolutionised English lexicography and
brought profound changes to the dictionary-making process worldwide.

d) Striving for comprehensiveness, whereby a single reference work aims to
satisfy the needs of the broadest possible target audience.

e) The expectations and requirements of users, who are today better in-
formed and more interested in science and technology than in the past.

All of these reasons apply to the Slovene language community, and thus build a
case for a strong representation of terminology in the new contemporary diction-
ary of Slovene.




The only existing comprehensive dictionary of Slovene, the Dictionary of Slovene
Literary Language (DSLL), gives terminology an important role — indeed its au-
thors explain their rationale in the Introduction to DSLL (DSLL, Introduction:
XVI-XVIII), as follows:
Terminology is included in the approximate scope of secondary school ed-
ucation, in particular if [term use] is supported by evidence from journalist
or popular scientific publications. The terminological entries were created
partly by copying from popular science books, secondary school textbooks
and specialised dictionaries, and partly by contributions from over one
hundred domain specialists. Of the entire term inventory collected, only
terms used in the present day were retained in the dictionary.

In the proposal for the New Dictionary of Slovene Literary Language (NDSLL;
Gliha Komac et al. 2015: 49-51), published in March 2015, the methodo-
logical considerations concerning terminology are largely retained from the
old DSLL, with some amendments. The authors of the proposal distinguish
between fully and partially despecialised lexical items, whereby the former are
lexicographically treated in the same manner as general words with no domain
labels or counselling from experts, while the latter are to be described with
simplified but scientifically correct definitions formulated by domain experts.
The proposal remains vague about the distinguishing criteria between the first
and second groups. The authors refer to the level of despecialisation and the fa-
miliarity of the term to general users, with both criteria to be determined from
corpus data. No further details are provided about this, in our view crucial,
methodological procedure.

Returning to the reasons for including terminology into general dictionaries,
the despecialisation process can be frequently observed in Slovene, especially in
fields such as information technology, finance, environment or sports, mean-
ing that originally specialised terms work their way into everyday language
and possibly modify their semantic and expressive scope. A general diction-
ary should reflect such use and define despecialised items accordingly. As for
the corpus-based techniques facilitating the discovery of despecialised terms, a
stratified cross-comparison of frequencies in subcorpora should provide useful
clues. For example, if a term such as infarkt ‘infarction’ is found in a subcorpus
of medical abstracts, but at the same time appears in general newspaper articles
and user-generated contents with a different network of collocates and modi-
fiers (prometni infarkt, vremenski infarkt, svetovni infarkt, doléniski infarkt), this
is a strong indicator of despecialisation and the broadening of meaning.




3 THE RATIO OF SPECIALISED VOCABULARY
IN A GENERAL DICTIONARY

Assuming that users value the presence of specialised items in a general diction-
ary, the question that inevitably follows is how many terms should be included,
or what the ideal proportion between terms and non-terms should be.

Several authors have addressed these questions, including Landau (1974), who
analysed Webster’s Third New International Dictionary and found it contained
around 40 percent of terminology, with selected dictionary pages having up to
89 percent. Béjoint (1988: 360) discusses the importance of terminology, but is
reluctant to specify portions or ratios because the distinction between terms and
non-terms is anything but straightforward. A similar view is adopted by Bou-
langer and CHomme (1991: 25), however a later study by Boulanger (1996: 147)
identified between 40 and 50 percent of specialised items in English and French
monolingual dictionaries. More recently, Vrbinc and Vrbinc (2013) explored the
differences in the treatment of terminology in 3™, 4™ and 8" editions of Oxford
Advanced Learners Dictionary (OALD). The authors specifically focused on the
use of subject-field labels and the improvements thereof, but also found that the
proportion of scientific and technical vocabulary continually increased from one
edition to the next.

The approach advocated to general dictionary creation here seeks to be pragmatic
in the sense that the proposed methodology for the inclusion and treatment of
specialised vocabulary should be feasible in terms of time and funding, while ful-
filling all the necessary criteria regarding efficiency and sustainability. An online
dictionary can follow the user-centred approach in selecting which information
to display to which type of user, meaning that specialised vocabulary — if properly
labelled as such — need not be restrained beforehand in terms of its volume or
specificity. State-of-the-art computational methods facilitate the process of ex-
tracting terms, definitions, collocations and examples from corpora, moreover
they provide reliable clues about their use, frequency or variants across registers
and text types. The severe space constraints which governed data presentation in
the times of printed dictionaries no longer apply, and today limitations are posed
not by data storage capacities or bandwidth, but by the information processing
capacities of the human user.

Still, even with the best information extraction techniques and language pro-
cessing tools, automatically obtained data still requires a substantial amount of
validation, editing and completion by lexicographers before it can be presented to
the user. Returning to the issue of the volume of specialised items to be included
into general dictionaries, one should therefore note that the decision to include a




large number of terms inevitably means a large investment of human labour into
this task, possibly including the involvement of domain experts.

Within the context of corpus-based lexicography, which essentially describes lan-
guage use, it would therefore have been futile to predefine the amount of special-
ised lexical items to be included, and lexicographers might instead adhere to the
relatively loose principle that the dictionary should be as specialised as necessary
in order to fulfil the broadest possible range of information needs from diverse
user groups, while retaining the character of a general language dictionary.

The last question we briefly touch upon is the balanced representation of do-
mains, in other words, should a general dictionary contain equal portions of
terms from all the specialised domains it includes. A review of lexicographic tradi-
tions (Josselin-Leray 2005: 146ff) shows that balance between domains was gen-
erally considered irrelevant or impossible to achieve. In many cases the reasons
for a detailed representation of a particular domain in a dictionary were purely
anecdotal (Béjoint 1988: 361): “One of the editors of the OED happened to be
an amateur mineralogist, and consequently the [SOED] is particularly rich in
words of mineralogy.” Specialised domains differ in the type and number of terms
they use, and some domains are certainly of more interest to the general public
than others, a fact likely to be directly observable in a well-balanced reference
corpus. Ahmad et al. (1995) claimed that a general dictionary should focus on
the domains and terms where the layperson’s and the expert’s interests overlap.
In the following sections we propose some methodological guidelines to help us
measure this overlap and classify specialised terms accordingly, but because our
approach is corpus-based we first discuss notions of representativeness and bal-
ance in the context of specialised vocabulary.

4 COMPILING A CORPUS TO EXTRACT
SPECIALISED VOCABULARY: SOME
CONSIDERATIONS

Since the beginnings of corpus linguistics, digital data collections have provided in-
valuable empirical evidence for all kinds of lexicography. For general language dic-
tionaries the most widely used type is the reference corpus, which is often under-
stood as a common denominator representing the broad range of language varieties
and text types occurring in a language community. While the compilers of early ref-
erence corpora devoted a great deal of critical reflection to the notions of balance and
representativeness, in recent years we have witnessed a trend towards compiling very
large web-crawled corpora which at best represent the language of the Internet, but
cannot be taken as representative nor balanced samples of the language as a whole.




For Slovene, the first reference corpus FIDA (Erjavec et al. 1998) was built much
in line with the principles of the Czech or British national corpora. The currently
largest reference corpus is Gigafida, containing over a billion tokens from a broad
range of genres and varieties, while not claiming to be balanced. Its subset KRES,
with 100 million tokens, is “artificially” balanced in that it contains equal por-
tions of the five main text genres.

If (absolute or relative) corpus frequency is considered one of the essential criteria
for the lexicographic treatment of general language, it is certainly not always reli-
able for specialised lexical items. While some specialised terms, for instance those
pertaining to economy, finance or sports, might be well-represented in a general
language corpus and thus bear witness to the above-mentioned overlap of experts’
and lay people’s interest, others, such as terms from the domains of math, physics
or chemistry at the level of high school textbooks, will not appear as frequently.

For instance, three sibling terms (see below) occurring in a high school math text-
book and designating polygons, #rapez (trapezium), paralelogram (parallelogram)
and deltoid (deltoid), are found to occur in extremely different frequency ranges

in Gigafida and Kres.
GF Kres
paralelogram 107 18
trapez 923 126
deltoid 23 3

A general dictionary striving to include terminology up to the level of second-
ary education should probably contain all three, but it remains a challenge how
to discern their termhood from corpus data alone. Of course, situations such as
the above can easily be explained: #7apez is a highly polysemous word which is
found to have at least five other (semi)specialised meanings in Gigafida, including
the domains of basketball, gymnastics, medicine, information technology and
sailing. The lexicographer will very likely need to review all of these specialised
meanings manually in order to decide whether they are to be included or not.
In addition to polysemy, skewed frequencies may be the result of an imbalanced
corpus. More specifically, Gigafida contains several years’ editions of Monitor, a
leading Slovenian I'T magazine, which regularly publishes tests of I'T equipment.
Korekcija trapeza is a term frequently used in relation to screen calibration, so that
the frequency of #rapez is substantially increased due to the inclusion of Monitor
in the data.

The above considerations bring us to the conclusion that if the dictionary has no
claim to a balanced representation of various domains, but on the other hand




cannot rely solely on frequency data from a reference corpus as to which terms to
include, it is necessary to identify priority domains which should be represented,
and for these to provide sufficient material to allow us to exploit automatic meth-
ods of data extraction and processing. By sufficient material we mean subcorpora,
of which some may already exist while others still need to be compiled.

The selection of priority domains along with the target genres and text varieties is
closely related to the overall dictionary concept, and should reflect the needs and
requirements of target users. However, since a thorough and extensive analysis of
the Slovenian users’ needs with regard to terminology has not been performed
yet, these decisions will inevitably be subjective and intuitive. One attempt to
overcome this issue is the analysis of Termania queries described below.

For the identification of priority domains we propose three guiding princi-
ples. The first is related to the above-mentioned intersection of expert and lay
interest, meaning that the dictionary should focus on the domains which are
frequently discussed in general public discourse and are well represented in the
media. A quick scan through the 1,000 most frequent noun lemmata from the
Gigafida corpus reveals the following list of topics: politics, sports, law, econ-
omy, finance, media, environment, administration, health, culture, IT, traffic,
and tourism. It should be noted that such a scan might point us to the domains
of the so-called public interest, but the lexical items occurring within the top
1,000 nouns could hardly be considered terms. Their use in despecialised con-
texts inevitably broadens their semantic spectrum and loosens their member-
ship in a specialised domain.

The second principle addresses the target group of potential dictionary users in
education, and at the same time aims to achieve the terminology coverage of a
high school graduate. This implies that one of the essential subcorpora should
consist of high school textbooks covering all subjects taught at the level of sec-
ondary education in Slovenia. Since the current version of Gigafida is imbalanced
in this respect, one of the future tasks entails a systematic revision and extension
of the textbook subcorpus.

The third guiding principle acknowledges the fact that even the largest and most
carefully designed corpora cannot represent the entire vocabulary of a language.
Leaving the huge landscape and variety of spoken discourse aside, certain areas
of written communication are underrepresented in existing corpora. We have
identified one such gap and labelled it broadly as life events, by which we mean
a range of lexical items referring to various administrative, legal, social, religious,
medical and other procedures people regularly encounter. Such vocabulary may
be found in banking, insurance or administrative forms, identity cards and other
types of documents associated with individual life events.




Another aspect of the third principle, which could also be referred to as the aware-
ness of the noncomprehensiveness of corpora, is neology. New terms and expres-
sions are coined almost exclusively in specialised domains, where a high term
formation rate can be observed for the naming of new technologies, scientific
findings, devices and services. Often these innovations are recieved with a wave
of attention from the general public and the media. While it is difficult to follow
the evolution of new terms through corpora their inclusion in the dictionary is
important, especially in those cases where the newly coined term is not merely the
result of a journalist’s or translator’s creativity, but represents the result of a term
planning and harmonisation process.

One example of such a process is the quest for the Slovenian equivalent of
crowdsourcing. At first the term was directly borrowed from English, and can
be found in the original English spelling four times in Gigafida (crowdsourc-
ing), then several possible translations started appearing: moc mnozic, mnozicanje,
mnozganckanje, mnoZicenje, and mnozicno zunanje izvajanje. Lively discussions
about the most appropriate equivalent began and leading lexicographic institu-
tions contributed their views, but still none of these equivalents can be found
in today’s Gigafida. For the new dictionary we must therefore systematically de-
vise strategies to follow the evolution of terms and make well-founded decisions
about their inclusion in the dictionary.

5 EXTRACTING SPECIALISED VOCABULARY
AND OTHER LEXICOGRAPHICALLY
RELEVANT DATA FROM CORPORA

Before the computer era lexicographers spent the bulk of their time building
inventories of words in a language to be included in a dictionary. State-of-the-
art language technologies substantially reduce this task and allow lexicographers
to focus on the validation, revision and completion of automatically extracted
information.

5.1 Adapting term extraction tools to the task at hand

Several tools exist for the automatic extraction of terminology from text for many
languages, including Slovene (Vintar 2010). The LUIZ Term Extractor was origi-
nally been developed for bilingual extraction of terminology from English-Slo-
vene parallel and comparable corpora, but may equally well be used for Slovene




alone. The underlying assumption of many term extraction methods is the notion
of keyness (Scott 1997), which compares the frequency of a selected lexical item
in a specialised corpus with its frequency in a general language corpus, and as-
sumes that if the item is relevant or “key” to the specialised domain it will occur
in the specialised corpus with a higher relative frequency than in the reference
corpus. In LUIZ, the “keyness” of a term candidate is combined with part of
speech patterns and a ranking heuristic to provide a list of candidate single- and
multiword terms as output.

LUIZ has been tested for various domains (Vintar and Erjavec 2008; Vintar in
Fiser 2009; Vintar 2010; Logar et al. 2012; Pollak 2014), but has never been
used as a tool to extract terms for a general language dictionary. Several extraction
parameters need to be adjusted to the task at hand, such as:

* The lenght of extracted terms. While for specialised terminography tar-
get units may contain three, four or more words, for a general dictionary
it is better to focus on less specialised, therefore shorter terms containing
one or two, and exceptionally three, words.

* Part-of-speech patterns. For specialised dictionaries the typical mor-
phosyntactic term patterns may vary, but usually we attempt to achieve
maximum recall by specifying all potentially productive patterns for a
given language. Here, the great majority of specialised items is expected
to be either single nouns or two-word combinations of adjective+noun
or noun+noun, because in previous experiments these two patterns have
proved to be most productive in term formation.

* Ranking heuristics. In a specialised terminography task it is not uncom-
mon to extract units occurring only a few times, while for a general
dictionary we tend to avoid items which are too specialised or rare.

* The definition of subcorpora for the computation of keyness. Keyness
works if a clearly delimited specialised corpus is compared to a much
larger reference corpus. In the context of our dictionary project, subcor-
pora will need to be defined for each individual extraction task. The text-
book subcorpus is for instance entirely unsuitable for term extraction,
because it contains a number of domains which will level each other out.

The result of multiple rounds of term extraction and cross-comparisons between
subcorpora is lists of candidate terms for selected domains requiring thorough
validation and supplementation. This will involve the identification of new terms
which may have been overlooked by the term extractor due to low frequency, but
also the ordering of terms into concept networks which will help identify gaps,
near-synonyms and missing hyper- and hyponyms.




This stage of specialised vocabulary compilation already requires the involvement
of domain experts to help identify term variants, obsolete or non-standard terms
and synonyms, which will facilitate the lexicographers’ decisions regarding clas-
sification into various groups of lexicographic treatment.

5.2 PILOT EXPERIMENT: EXTRACTING TERMS
FROM TWO SUBCORPORA

In order to get a clearer insight into issues related to the representativeness
of subcorpora and the necessary adjustments of the term extraction tool, we
performed a pilot experiment. The LUIZ term extraction tool was used on
two subcorpora, one containing a selection of texts pertaining to physics, bi-
ology and chemistry from the ccGigafida corpus (Logar Berginc et al. 2012:
77-97), and the other a more homogeneous specialised corpus of textbooks
on music theory.

The subcorpus of natural science (Nature) is composed entirely of texts already
included in ccGigafida and contains 13 primary or secondary school textbooks
on natural science, biology, physics or chemistry, and 16 other popular scientific
books from various publishers on the topics of astronomy, botany and garden-
ing. We also included texts from related magazines including educational and
popular-scientific periodic publications (Gea [geography], National Geographic
[geography], Kmetovalec [agriculture], Moj lepi vrt [gardening], Mrgolazen [biol-
ogyl, Ribi¢ [fishing], etc.).

The music subcorpus (Music) contains 10 contemporary textbooks used for mu-
sical education at the level of primary and secondary education. The corpus was
compiled as part of a PhD study by Jelena Grazio at the Department of Musicol-
ogy at the University of Ljubljana, and the textbooks deal with diverse areas of
music theory (harmony, solfeggio, counterpoint, music forms). It is important to
note that none of these textbooks had been part of the Gigafida or ccGigafida.
Table 1 lists basic information about the two subcorpora.

Table 1: Basic information about the Music and Nature subcorpora

Tokens 280,060 1,053,897
Types 12,121 59,788
Number of documents 10 388

Text variety textbooks  textbooks, popular-scientific books, magazines




For the term extraction experiment we used LUIZ with modified settings, more
specifically we limited the extraction patterns to single nouns and adjective+noun
phrases. Termhood is computed using the LUIZ heuristics, and is based on meas-
uring keyness against the entire Gigafida corpus. Table 2 demonstrates the differ-
ences between subcorpora in size and the number of candidates extracted, with
9.3% single-word term candidates in Music and 13% in Nature, while two-word
candidates seem to be more common in Music (6.8%) than Nature (2.2%).

Table 2: Number of term candidates extracted from both subcorpora

Noun 1,137 7,853
Adjective + Noun 828 1,309

The higher percentage of two-word terms in Music already highlights one impor-
tant difference between the subcorpora — the level of specialisation, and another
difference becomes apparent when we inspect lists of term candidates and observe
a high level of domain homogeneity in Music, while the Nature corpus is much
more diverse with regard to domains and topics. We analysed the top 150 term
candidates from both single- and two-word lists and from both subcorpora and
arrived at the following conclusions:

* The lists of terms from Nature reveal an imbalance between different text
domains and sources, so that terms from certain domains seem overrepre-
sented (such as fishing and gardening). For the purposes of term extraction
subcorpora should ideally be as homogeneous and balanced as possible.

 The term candidates from the Music subcorpus contain a relatively low
proportion (about 30% single-word nouns and 15% two-word candi-
dates) of entirely despecialised terms which can be considered part of
general vocabulary and require no special lexicographic treatment (e.g.
takt, glas, nota, melodija, skladba, harmonija etc.; notno érrovje, klasiéna
glasba, and klavirska spremljava). All the other candidates are special-
ised terms clearly belonging to the musical domain and not necessarily
understood by lay persons (e.g. modulacija, fuga, kvintakord; tritonusna
kvinta, eolska septima, and napolitanski sekstakord).

*  With the Nature subcorpus, the situation is reversed: a large majority
of single-word nouns refer to general concepts with a very vague affili-
ation to a specialised domain (rastlina, voda, list, seme, plod, poganjek,
temperatura, svetloba; okrasna rastlina, soska postrv, organski odpadek, and
listna us), and the list of two-word candidates contains only about 15%
of terms which might require a more technical definition (e.g. ogljikov



hidrat, celicna membrana, magnetno polje, maséobna kislina, potencialna
energija, and vrtilni moment).

It would appear that a more specialised and homogeneous corpus is more appro-
priate for the term extraction task, but on the other hand a general language dic-
tionary need not contain highly specialised terms unless they fulfil the inclusion
criteria discussed above. Textbooks and magazines certainly represent valuable
sources of terminology, but their lexicographic description will depend on their
degree of specificity which we discuss in more detail in the following section.

6 DEGREES OF SPECIFICITY AND
LEXICOGRAPHIC DESCRIPTION

As illustrated by the examples above, terms vary in their degree of specificity.
The goal of the new dictionary is to satisfy at least three diverse groups of users:
learners at all levels of education, language professionals and those having lan-
guage — including its peculiarities and specialised expressions — as a hobby, and as
a consequence lexicographic descriptions should be tailored both to the needs of
potential dictionary users and to the properties of the lexical item itself.

In line with these considerations we propose the categorisation of specialised
items into three groups or baskets, each requiring a different approach to lexico-
graphic description.

The first is the general basket, which contains the least specialised items. As such
these items may exhibit a vague relation to a specific specialised domain, howev-
er knowledge of the domain is not a prerequisite for understanding or use. Such
lexemes typically occur in the reference corpus with a relatively high frequency
(> 3,000), and are used in general texts entirely devoid of domain-specific references.
The lexicographic description may be generic, without domain labels or technical
definitions, and theinput of experts is not required. Examples of such items from our
Music subcorpus might include zempo, koncert, dirigent, nota, and harmonija.

The second is the so-called school basket, and contains terms less frequently en-
countered in general texts, although they still designate basic concepts of the
domain and may already occur in textbooks at the level of primary education.
Their membership in the specialised domain is clearly identifiable, however they
do occur in the reference corpus (> 300). A lexicographic description may con-
tain a domain label within the gloss, especially in cases where the despecialised
meaning deviates from the domain-specific one. Examples include sonata, akord,
dur, mol, oboa, and trozvok.




The third is the so-called technical basket, containing truly specialised lexical items
less familiar to the general public and requiring some knowledge of the domain.
They seldom occur in general texts and are not used with a despecialised meaning,
although they may be considered for inclusion into the general dictionary for vari-
ous reasons: either they occur in secondary school textbooks, and thus represent the
vocabulary of an average high school graduate, or they have been found to belong
to one of the priority domains and occur in the reference corpus with a minimum
frequency. The lexicographic description will reflect the degree of specificity and
should contain a domain label, the definition should be a (possibly simplified) ter-
minological one, formulated or validated by a domain expert. Examples of such
terms from the musical domain include septima, alikvotni ton, and sekstakord.

If the lexical item does not fulfil any of the above criteria for inclusion, meaning
that it does not pass the threshold frequency in the reference corpus, is not part
of a priority domain and does not occur in a textbook, nor does it represent an
indispensable part of the conceptual network of another — more frequent — term,
we may exclude it from further treatment and assume its degree of specificity to
be too high for a general language dictionary.

The most challenging part of the proposed classification is the efficient and reli-
able exploitation of corpus data, since — as illustrated above — sheer corpus fre-
quency cannot be seen as a reliable indicator of termhood. A common reason for
skewed frequencies is ambiguity, where lexical items may have specialised mean-
ings in several domains. An example is the musical expression sinkopa, which
occurs 269 times in the Gigafida corpus, although the majority of occurrences
pertain to the medical meaning of the term (a temporary loss of conscience). A
number of occurrences include sinkopa in names of companies, musical groups
and products, and only a small number represent the meaning in the musical
domain. Since reliable word sense disambiguation tools still have not been de-
veloped for Slovene, ambiguity represents the largest obstacle to exploiting raw
corpus data. This problem is largely resolved by using domain-specific subcor-
pora, and by cross-comparisons between them we may arrive at more realistic
conclusions about the frequencies of individual meanings.

7 ANALYSING TERMANIA SEARCH QUERY
LOGS TO ASSESS POTENTIAL USERS’
TERMINOLOGY NEEDS

The new dictionary is ambitious in that it attempts to satisfy a broad range of tar-
get users whose communicative actions are increasingly embedded in the digital
world. While a number of studies deal with user scenarios and their expectations




for online dictionaries, few studies focus specifically on users’ needs with regard to
terminology. An important contribution has been made by Amelie Josselin’s PhD
thesis (Josselin-Leray 2005), which investigates the role of terminology in general
dictionaries from various aspects, including conducting surveys to identify what
dictionary users want and need as far as terms are concerned. The empirical re-
sults of these surveys are summarized in Josselin-Leray and Roberts (2007), and
among other findings reveal that users place a high value on the exhaustiveness
of a dictionary, that they generally expect monolingual dictionaries to contain
more terminology that bilingual ones, but also that French users on average place
a significantly higher value on the presence of terminology in dictionaries than
English users.

To date, no similar study has been performed in Slovenia, but in order to shed
some light on user information needs regarding specialised vocabulary we per-
formed an analysis of search query logs for the Termania.net dictionary portal.
Termania.net is a free dictionary aggregation portal created by Amebis d.o.o. in
2010, and represents one of the largest online resources for terminology from var-
ious domains. The portal provides unified access to 44 dictionaries, of which ap-
proximately half are categorised as general. These include access to the DSLL, the
Slovene lexical database, various dictionaries of rhymes, abbreviations, dialects
and several bilingual dictionaries. Specialised resources include small, medium
and large dictionaries from numerous domains, including education, medicine,
biology, IT, and tourism.

Since the Termania.net site is very well-known among translators, students and
the general public, its search query logs might provide useful insights into the in-
formation needs of Slovene users. For the purpose of this analysis, Amebis d.o.o.
provided logs for the past two and a half years ordered by frequency. The number
of all queries was over 6.5 million, with 433,692 different ones, of which 287,283
occur only once. Unfortunately the logs do not tell us whether the query was suc-
cessful nor do they reveal any information about the users.

Our main interest was to see whether Termania users search for terminology,
but also to inspect query types (single- or multi-word, use of wildcards, etc.)
and gain insights into their information needs. Since it would have been impos-
sible to manually inspect all of these we automatically compared the list to the
following resources:

* the Gigafida reference corpus of Slovene,
e the EN1010 web-crawled corpus of English,
* the first edition of the Dictionary of Slovene Literary Language (DSLL1),

* the second edition of the Dictionary of Slovene Literary Language (DSLL2).




Table 3: Checking the presence of Termania search queries in other resources

Termania 433.692 100%
Termania - 1x 287.283 66.3%
is in GF 177.687 40.1%
is in DSLL1 61.393 14%
is in DSLL2 64.348 15%
isin EN1010 114.044 26%

Table 3 presents the results of these comparisons. Our first observation was that
over a quarter of all queries can be found in the English corpus, which leads to
believe that Termania is frequently referred to as a bilingual resource. About 40
percent of queries can be found in Gigafida, but since the comparison was per-
formed with the list of lemmata, this number might be slightly higher because
users occasionally search for inflected word forms. Only 14 percent of different
queries can be found in the DSLL, although the sum of these queries amounts to
2.6 million, which is around 40% of all queries. As many as 94,891 queries are
multi-word, of which the majority are terms.

The queries not occurring in any of the compared resources can be categorised
as follows:

* Slovene words in inflected forms, rarely terminological: podatki, iséem,
priliubljena, spremljaj, and zadrzano

* English words in inflected forms: prospecting, sieving, levying, inventory-
ing, and garnishing

* Slovene specialised terms, especially borrowings: hipersonicen, ekhimoza,
acianoticen, transudat, distenzija, mezotelij, and hipersplenizem

*  Queries containing an asterisk: an* k% wurist*, pos™, spoln™, and hidroksi*

* Searching for word sufhixes using a hyphen (not supported by the Terma-
nia search engine and therefore always unsuccesstul): -olg, -okate, -njiva,
and -njice

* Abbreviations, acronyms: crh, ToR, ZAZV, Tfc, and accn

*  Words from languages other than Slovene or English: einrichtung, bel-
egen, verteilen, stellung, ausgleich, Spannungsversorgung, knikken, gebruik-
en, plutajui, and to Onplov

*  Other: proper names, expressions in brackets or quotation marks, mis-
spellings, numbers, symbols, and nonsensical character strings.



The analysis shows that terminology constitutes an important part of all queries
on Termania, and thus that users frequently refer to an online portal to resolve
their information needs. Cross-comparisons between different resources provide
important clues for the new dictionary, for example by exploring queries not
present in any of the Slovene dictionaries, but coming up in Gigafida with several
hundred occurrences.

8 CONCLUSIONS

The purpose of this chapter was to explore the role of terminology in the new
Dictionary of Modern Slovene Language from as many aspects as possible, first by
positioning it with regard to existing lexicographic traditions on the one hand,
and the aims of the new dictionary on the other, then by setting up a methodo-
logical framework of corpus-based terminology acquisition for the purposes of a
general language dictionary, and finally by reflecting on the categorisation and
lexicographic treatment of terms, in light of the target users’ needs.

Clearly, to create an exhaustive dictionary with a high coverage of specialised
terminology is an ambitious goal in itself, and to achieve it the methodological
considerations presented above will need to be continually refined, improved or
modified, at all stages of the process. A concern for Slovene specialised language
is a recurring theme in the national language policy, and has found its way into
Slovene legislation and higher education. We hope that the Dictionary of Modern
Slovene Language, with its comprehensive and non-exclusive coverage of termi-
nology, will primarily help users communicate knowledge.
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Abstract

Due to increasing volumes of linguistic data and time constraints, the nature
of lexicographic work has changed significantly in the past two decades. A
number of steps in dictionary production have already been automated, but
the developed algorithms are still far from perfect. Dictionary construction
thus still involves a number of routine but time-consuming and expensive
manual procedures for which experienced lexicographers are overqualified.
This is why contemporary lexicography has started to explore options such
as crowdsourcing, which can save both time and financial resources without
negative effects on the quality of the results, provided that key principles of mi-
crotask design and campaign management, which are presented in this paper,
are taken into account.
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1 INTRODUCTION

Opver the past decade, the growing presence of the Internet and ever greater dig-
itisation of work have led to numerous forms of online collaboration in which
users contribute toward a common project. Aside from open-source projects (e.g.
Linux) and collaborative initiatives (e.g. Wikipedia), these new forms of work
also include crowdsourcing, a process in which a group of people (the crowd)
contributes toward a specific goal by dividing the work load. Each individual
takes on a small and manageable task that does not require much effort or time to
complete, while the combined results represent a significant achievement (Howe,
2008). It is important to note that members of the crowd are typically amateurs,
not field experts. Nevertheless, a number of crowdsourcing projects have shown
that, with adequate support and task design, even non-experts are capable of solv-
ing tasks that were once the domain of experts. Modern technology and the wide
availability of the Internet have made harnessing the potential of crowdsourcing
increasingly simple and efficient.

The term crowdsourcing was first introduced by Jeff Howe in 2006, and has since
been used to describe a wide range of work practices. In order to separate crowd-
sourcing from other forms of collaborative work, such as co-creation and wuser
innovation, Estellés-Arolas and Gonzélez-Ladrén-de-Guevara (2012) propose the
following definition:
“Crowdsourcing is a type of participative online activity in which an indi-
vidual, an institution, a non-profit organization, or company proposes to a
group of individuals of varying knowledge, heterogeneity, and number, via
a flexible open call, the voluntary undertaking of a task. The undertaking
of the task, of variable complexity and modularity, and in which the crowd
should participate bringing their work, money, knowledge and/or experi-
ence, always entails mutual benefit. The user will receive the satisfaction of
a given type of need, be it economic, social recognition, self-esteem, or the
development of individual skills, while the crowdsourcer will obtain and
utilize to their advantage that what the user has brought to the venture,
whose form will depend on the type of activity undertaken.” (ibid.: 9-10)

An essential element of a crowdsourcing project is its initiator, a company, organisa-
tion or individual who designs and manages the campaign as well as recruits crowd-
sourcers to perform the specified tasks. The crowdsourcers’ contribution benefits
both the initiator, who obtains valuable data, as well as the participants, who receive
either monetary or some other type of compensation in return for their services.

In modern lexicography, the most widespread form of online user contribution
is collaborative lexicography, which involves users providing new dictionary en-
tries or suggesting updates of existing ones (Abel and Meyer 2013). The most




famous examples of collaborative dictionary projects are Wiktionary' and Urban
Dictionary.* For Slovene, the best-known among such projects is Razvezani jezik
(The Tongue Unleashed), but many smaller ones also exist, focusing mainly on
collecting dialectal vocabularies.?

As the increasing automation of lexicographic work has been introduced to tackle
stricter time constraints and increasing quantities of data, certain phases of dic-
tionary construction have become routine tasks for which the lexicographers are
overqualified. In this context, crowdsourcing has a lot of potential and can save
valuable time, not as the main phase of dictionary construction, but as a way
of post-processing, cleaning-up and validating automatically extracted data. It
is therefore surprising that crowdsourcing has not been embraced by publishers
and incorporated in the workflow of lexicographic projects. This is why the goal
of this paper is to demonstrate successful implementations of crowdsourcing in
related fields, as well as to outline the key principles of crowdsourcing task design
and project management in lexicography.

2 CROWDSOURCING LANGUAGE DATA

In this section, we present an overview of related projects from various fields of
natural language processing that have successfully implemented crowdsourcing.

2.1 Language resources

Klubic¢ka and Ljubesi¢ (2014) used crowdsourcing to build an MSD-tagged and
lemmatised corpus of Croatian to be used as a dataset. The evaluation of the
crowdsourcing process showed that the accuracy of an individual crowdsourcer
amounts to 90% on average, while the average accuracy of the majority vote of
three crowdsourcers was approximately 97%.

Through their online application Wordrobe®, Venhuizen et al. (2013) presented
crowdsourcers with a series of tasks to annotate the Groningen Meaning Bank.’ These
tasks included homograph disambiguation, proper noun annotation and sense as-
signment to polysemous words. Compared to the gold standard, the results proved
to be very reliable, even with only a small number of answers being collected.

htep://sl.wiktionary.org/
http://www.urbandictionary.com/
http://razvezanijezik.org/
http://wordrobe.housing.rug.nl/
http://gmb.let.rug.nl/
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Rumshisky (2011) and Rumshisky et al. (2012) used the Amazon Mechanical
Turk crowdsourcing platform to build a semantically annotated corpus and se-
mantic lexicon of English, both annotated by non-expert native speakers. The
results showed that even non-experts can build a product with the same quality
as one developed by experts.

Fossati et al. (2013) used the CrowdFlower crowdsourcing platform to annotate
semantic roles in English texts. The comparison of crowdsourcing to standard an-
notation methods showed that the former, which divides the annotation process
into several less complex steps, is faster as well as more accurate.

Fiser et al. (2014) used sloWCrowd (Tavéar et al. 2012), a custom-designed
crowdsourcing tool, to clean up errors in the automatically constructed semantic
lexicon sloWNet. With an average inter-annotator agreement of 80%, which is
high for complex semantic tasks, the crowdsourcers showed a high degree of con-
sensus, with very few ambiguous solutions.

Crowdsourcing was also used by Kosem et al. (2013) to validate and classify auto-
matically extracted collocations and examples of use from the Slovene corpus Gi-
gafida. The results of their experiment showed that a well-formulated, one-dimen-
sional and objective question is crucial to achieving reliable crowdsourcing results.

Last but not least, the online game Igra besed (A Game of Words)® was designed
to collect collocations by asking the player to suggest three typical adjective or
noun collocates for a random noun or adjective. The suggestions are then scored
according to the ranked list of collocations automatically extracted from the Gi-
gafida corpus. The game offers a single-player mode as well as two two-player
modes, either with a selected or a random player. The game collects the play-
ers answers as well as their metadata (e.g. usernames, time of playing, co-player,
points collected). The goal of the campaign is to identify the collocability measure
that best represents the speakers’ language intuition.

2.2 Language technologies

Crowdsourcing in language technologies was first embraced by machine transla-
tion researchers. Zaidan and Callison-Burch (2011) recruited crowdsourcers to
vote for the best machine translation suggestion, and showed that the quality of
the crowdsourced results rivals the work of professional translators. Crowdsourc-
ing has also been successfully used to evaluate machine translation systems (Ben-
tivogli et al. 2011; Denkowski and Lavie 2010), align texts in parallel corpora
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(Gao and Vogel 2010) and collect datasets for statistical machine translation (Ne-
grietal. 2011).

Chamberlain et al. (2008) use the online game Phrase Detectives’ to crowdsource
data for anaphora resolution. To attract more players, they have made their game
available as a Facebook app.

Snow et al. (2008) conducted crowdsourcing campaigns on Amazon Mechanical
Turk for a series of tasks, e.g. sentiment analysis in English newspaper titles. The
evaluation of the data annotated by non-experts showed that as few as four an-
notations per task are required to achieve expert quality levels.

3 MICROTASK DESIGN

The basic concept of crowdsourcing is to divide a complex and large-scale problem
into smaller, simpler and more manageable parts. The overall collection of activities
that aim to provide a solution for the problem at hand is called the crowdsourcing
campaign. The individual parts that are solved by crowdsourcers are called micro-
tasks. Microtask design is a key phase in every crowdsourcing project. In this sec-
tion, we provide an overview of the principles that need to be taken into account
when designing microtasks in order to attain quality and useful crowdsourcing re-
sults. In addition, we provide several examples of well-designed microtasks.

3.1 Key principles of microtask design

Simplicity — Because microtasks are often undertaken by non-experts, it is im-
portant to keep the tasks as cognitively simple as possible, with the goal of collect-
ing as many answers as possible in the shortest time period (cf. Rumshisky 2011;
Snow et al. 2008; Lease and Alonso 2014).

Adequate questions — Microtasks should not include questions that cannot pro-
vide accurate and reliable results, such as opaque or ambiguous questions or overly
subjective and unreliable estimates (cf. Kosem et al. 2013b). The questions posed
need to be one-dimensional, which is why complex, multi-dimensional problems
need to be split into several less complex steps (cf. Biemann and Nygaard 2010).

Adaptation to the target group — Different problems require varying levels of
expertise. This needs to be taken into account when recruiting crowdsourcers

7 hetp://anawiki.essex.ac.uk/phrasedetectives/




(e.g. non-experts, students, or experts). Crowdsourcers with insufficient knowl-
edge require more training (which is time-consuming and often destimulating)
and will provide less reliable results. On the other hand, it is both demotivating
and expensive to hire experts for trivial tasks.

Technical simplicity and user-friendly interface — User registration, login and
task solving need to be logistically straightforward. They should not involve too
much clicking or movement across the screen, and should avoid unnecessary
manual data entry. This is already incorporated in most popular crowdsourcing
platforms, but needs to be taken into account if using a custom-built one. Von
Ahn and Dabbish (2008) stress the importance of bite-sized batches of micro-
tasks that can easily be solved in a single sitting, while Jurgens and Navigli (2014)
emphasise the importance of a user-friendly interface which does not rely on
linguistic terminology.

Short instructions — The instructions for solving microtasks must be concise and
should include illustrative examples.

Feedback — It is recommended to provide crowdsourcers with feedback for their
answers. This allows them to improve and at the same time motivates them to
continue their work.

Challenge, randomness and time restriction — Von Ahn and Dabbish (2008)
make a number of recommendations for successful GWAP design that are relevant
for other types of crowdsourcing campaigns. For example, the more the task is
entertaining to solve, the more effective it is. It therefore needs to be designed in
such a way that it presents a challenge to the player, e.g. by introducing scores, time
restrictions, halls of fame, and so on. The task should also include an element of
randomness, e.g. in assigning partners or questions. This prevents the tasks from
being too predictable, while also eliminating the possibility of cheating.

3.2 Microtask examples

In this section, we present examples of various types of crowdsourcing tasks that
have proved successful in related works.

3.2.1 Classical microtasks

Figure 1 shows an example of a microtask for semantic role annotation (Fossati et
al. 2013). This consists of a brief instruction followed by a sentence in which the




crowdsourcer is asked to annotate the agent and body part. In this case, the correct
answers are /e and none.

Can you understand the meaning of words?

Instructions ~

Please read the given sentence. It is about an event which is defined in the title and bolded in the sentence.
Then read each definition and select the matching piece of text.

Warning! If you think there is NO matching, please answer None.

Body movement

And once he had heard Sweetheart coming down the stairs , her high-heels ringing on the stone steps, and he had thrown the stolen food in Rosie 's corner in a
panic..

agent: the agent uses some part of his/her body to perform the action.
QO he

O the stolen food

() in Rosie 's corner

() None

body part: this element describes the body part that is involved in the action.
Q he

() the stolen food

() in Rosie 's corner

) None

Figure 1: Microtask for semantic role annotation.

Figure 2 shows an example of microtasks used for removing noise in the auto-
matically generated sloWNet (Fier et al. 2014b) in sloWCrowd (Tavcar et al.
2012). The crowdsourcer needs to confirm or reject an automatically assigned
literal candidate (word or word phrase) to a wordnet synset using the English
equivalents and definition provided. In this case, the correct answer is 7o.

Literal validation

Is the automatically translated expression "Cas" a suitable lexicalization of the concept "a punctuation mark (.) placed at
the end of a declarative sentence to indicate a full stop or after abbreviations "?

Figure 2: Microtask for synset validation.




3.2.2 Microtasks through games with a purpose

Figure 3 shows the interface of Puzzle Racer (Jurgens and Navigli 2014), a GWAP
in which the player drives a race car in order to gather coins and other rewards
that lead to the collection of points. Before the start of the game, the player is pre-
sented with a hint in the form of three images (Figure 4). The player then needs to
find out what the images have in common in order to solve the puzzle presented
during the racing phase (Figure 5). In this case, the correct answer is money.

Figure 3: Puzzle Racer, a game with a purpose.

This race's puzzle clues:

!

Find the idea in common and
guide your racer over similar
pictures to stay alive!

» Let's race!

Figure 4: Hint in the Puzzle Racer game.




Puzzle Timel

What one word
describes this race's
mystery concept?

Hint: it's a noun

Figure 5: Riddle in the Puzzle Racer game.

Figure 6 shows the interface of Igra besed (A Game of Words). The player is pre-
sented with a word (in this case the adjective gasilska) and is required to provide
three suggestions of typical collocations within 30 seconds. The game also has
a two-player mode in which a player can compete against a chosen or random
opponent. The player’s answer yields points based on the word’s ranking in the
collocation lists from the Gigafida corpus of Slovene.

é Tvoj as:

#1

#2

#3

Figure 6: The interface for Igra besed.




3.2.3 Microtasks on social media

Games with a purpose can also be implemented on social media, where they
are readily accessible to a large pool of users. Figure 7 shows a screenshot of the
Facebook version of Phrase Detectives (Chamberlain et al. 2008). The player is
presented with an example with two highlighted phrases, one of which refers to
the second, and is asked to validate the correct annotations. Points are awarded
according to inter-annotator agreement among the players who answered the
same question. In this case, the correct answer is agree.

“ Phrase Detectives Q

Knork (Wikipedia)

Janez Movak
Learner|

0@

Hext level [

HEAD 2 HEAD _ _ %
Ancther detective has said the phrase in orange has been mentioned before and its
nearest mention is highlighted in blue. Do you agres with them?

£ Disagres Agree

YQURCASE
Knark (Wikipedia)
25 tasks remaining

* Player HQ

& Settings

Instructions

Figure 7: The Facebook version of Phrase Detectives.

4 MOTIVATIONAL ASPECTS OF
CROWDSOURCING

Motivation is a crucial aspect of crowdsourcing projects, especially for languages
with a limited pool of crowdsourcers. Crowdsourcing motivation can be either ma-
terial or non-material, but it should always fulfil one or more of the crowdsourcers’
needs, e.g. financial compensation, social recognition, confidence boost, or skill
development. When discussing the motivation behind user-generated content on
the web, Lew (2013) considers three categories of motivation: psychological, social,
and economic. These are discussed in terms of crowdsourcing in this section.

4.1 Social motivation

The social aspect of motivation is based on the individual’s need to connect
and collaborate with other individuals sharing similar interests. This type of




collaboration enables all participants to gain new knowledge or skills and to im-
prove their reputations in the community.

4.1.1 Community motivation

When motivating crowdsourcers, enthusiasm is much more important than the
size of the community. It is important for the members to identify with the com-
munity and have the desire to contribute to its success, development, or recog-
nition, and this has been the driving force of most collaborative lexicographic
projects. For example, in the 10 years since the launch of Razvezani jezik, the
Slovene collaborative dictionary of creative language use, approximately 1,600
anonymous authors have contributed more than 3,700 entry words and 2,300
dictionary entries (Dolar 2014). There is also substantial user involvement in lan-
guage-related user groups on Facebook, which suggests that Slovenes could also
be motivated to participate in the construction of Slovene language resources.

4.1.2 Educational motivation

Educational motivation is found in tasks that enable crowdsourcers to gain new
knowledge or skills. This approach has been implemented by Duolingo® (von Ahn
2013), a website offering free language courses that consist of various tasks, e.g.
translating sentences into foreign languages, which are then used to train models
for machine translation of web content.

4.1.3 Acknowledgments and titles

Another type of social motivation are the acknowledgments that crowdsourcers
receive as a reward for their work in the community. These range from certifi-
cates to prestigious titles (e.g. Wikipedia editor), or a mention in the commu-

nity’s hall of fame.

4.2 Psychological motivation

Many users find creating user-generated content psychologically fulfilling, either
because they enjoy sharing their knowledge with others, because this allows them
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to fulfil a need for self-expression, or simply because they find it entertaining. One
of the examples that best utilise entertainment to obtain tangible results are games
with a purpose (GWAP), an increasingly popular form of collaborative work/crowd-
sourcing. These rely on people with an internet connection and an interest in video
games to improve search engine performance, filter content, and collect linguistic
data through gameplay, tasks still too complex to be performed by computers.

Two early GWAP for collecting linguistic data were the ESP Game (von Ahn and
Dabbish 2004) and Peekaboom (von Ahn et al. 2000b). In the ESP Game, a pair of
random players are presented with an image. The goal of the game is to guess the
word the second player will use to describe the image. The results data has proved
useful in a number of ways, such as improving search engines and developing soft-
ware for the visually impaired. The second game, Peekaboom, employs a similar
concept: the players are presented with an image and asked to determine the posi-
tion of an object. The collected data is then used to train computer vision models.

Other successful games with a purpose include JeuxDeMots (Joubert and Lafour-
cade 2012), a game designed to build a French lexical network; the aforemen-
tioned Phrase Detectives (Chamberlain et al. 2008); Puzzle Racer (Jurgens and
Navigli 2014), a game for semantic image annotation; and Verbosity (von Ahn
et al. 2006a), which uses questions or sentence completion tasks to collect the
general knowledge data (e.g. statements such as milk is white) needed to build
ontologies and improve the intelligence of computer systems.

4.3 Economic motivation

Economic motivation is based on monetary remuneration or other material re-
wards for completing tasks.

4.3.1 Micropayments

Monetary remuneration is commonly employed in large-scale (especially com-
mercial) projects that expect crowdsourcers to complete a significant amount of
work over a longer period of time. It is usually implemented in the form of -
cropayments, paid out for each task or a batch of tasks solved. Micropayments are

supported by most popular crowdsourcing platforms, such as Amazon Mechanical
Turk,’ CrowdFlower," and Clickworker."
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The crowdsourcing workflow involving micropayments is structured as follows:
the crowdsourcing initiator uploads their project, consisting of a set of micro-
tasks, on a crowdsourcing platform and transfers a certain amount of funds to
the platform owner. The amount depends on project size, task complexity, the
number of different tasks, and so on. The platform owner is entitled to a share for
hosting the project, while the rest of the amount is distributed to crowdsourcers
according to the number of tasks they complete.

Micropayments have been used in a number of linguistic crowdsourcing pro-
jects (Akkaya et al. 2010; Rumshisky 2011; Rumshisky et al. 2012; Fossati et
al. 2013). However, it should be noted that certain platforms, e.g. Amazon Me-
chanical Turk, have their own pool of crowdsourcers (registered users allowed to
solve tasks) that mainly consists of English speakers (or speakers of other large
languages), and therefore cannot be used by researchers interested in smaller lan-
guages. In addition, local financing and tax legislation may pose additional re-
strictions for project financing and micropayment management.

4.3.2 Other rewards

Economic motivation may be achieved through other types of rewards, such
as vouchers, tickets, software licences, or other tangible benefits (T-shirts, pins,
etc.). It is commonly employed by small-scale projects (EI-Haj et al. 2014; Fiser
et al. 2015) with limited funding, often in combination with social and/or psy-
chological motivation.

5 QUALITY CONTROL AND ASSURANCE

In this section we present some of the mechanisms used for direct or indirect
quality assurance of crowdsourcing results and noise elimination, in order to
overcome issues related to unclear instructions or unreliable crowdsourcers.

5.1 Gold standard

The most common method of quality control is the gold standard, a manually
annotated dataset of microtasks that have been solved correctly by an expert.
The gold standard microtasks are randomly added to the batches of genuine mi-
crotasks in order to measure the reliability of crowdsourcers and exclude the re-
sponses of unreliable individuals from the final results.




When forming the gold standard, it is necessary to take into consideration that
it should be representative of the entirety of microtasks, both in scale and diffi-
culty. If the gold standard is too simple, it cannot effectively separate reliable and
unreliable crowdsourcers. On the other hand, a too complex gold standard will
exclude too many crowdsourcers. In addition, when solving microtasks an ap-
propriate balance of gold standard and genuine microtasks is necessary. Too few
gold standard microtasks cannot reliably track a crowdsourcer’s accuracy, while
too many will be uneconomic, as this would mean that the crowdsourcers are
provided with tasks that have already been solved.

5.2 Inter-annotator agreement

The second means of assuring the quality of crowdsourced data is via inter-anno-
tator agreement. By presenting multiple crowdsourcers with the same microtask,
several answers are available for every task. The distribution of the answers can
then be used to calculate a confidence score for every individual microtask or
crowdsourcer (Oyama et al. 2013). In this scenario the majority vote can be taken
into account when making the final decision, which means that we accept the
answer provided by the majority of the crowdsourcers.

Low inter-annotator agreement might indicate that the microtasks were not
properly designed, assigned to crowdsourcers with insufficient knowledge, or
presented with unclear annotation guidelines. The optimal number of times the
same question is given to multiple crowdsourcers is very important in this con-
text, as each further repetition increases the costs but does not provide new an-
swers. For most tasks three annotations are required, while more complex tasks
call for 5 repetitions (Krek et al. 2013b).

5.3 Refereeing

Refereeing is a process in which problematic examples that the crowdsourcers
were unable to solve reliably are resolved by an expert referee. When microtasks
and annotation guidelines are well-prepared, then referees are left only with
a small portion of difficult tasks to resolve, while the bulk of the work is still
crowdsourced. With regard to annotating a corpus of Croatian, Klubi¢ka and
Ljubesi¢ (2014) report that this process nearly halved the amount of work done
by experts.




5.4 Crowdsourcer consistency

The final method of quality control is based on the concept of consistency, also
called intra-annotator agreement (Gut and Bayerl 2004), which tracks the con-
sistency of a crowdsourcer’s answers when presented with the same microtask
multiple times throughout the annotation session. If the answers to the same
task differ to a great extent, then they are excluded from the final dataset, as the
crowdsourcer is either not confident or knowledgeable enough, or is selecting
random answers in order to increase their productivity.

6 LEGAL, FINANCIAL AND ETHICAL ASPECTS
OF CROWDSOURCING

In this section, we present the legal, financial and ethical factors to be taken into
account when setting up a crowdsourcing project. The related restrictions depend
on local legislation, and although they do not directly influence project quality or
content, they often present an obstacle to using crowdsourcing in research, espe-
cially in lexicography, where many researchers are not familiar with legal restric-
tions and rarely have access to expert legal advice. Moreover, as crowdsourcing is a
relatively new form of work, it is not explicitly covered by the current legislation,
which is why several issues remain unresolved.

6.1 Crowdsourcer payment

Sabou et al. (2014) appeal for ethical micropayments so that crowdsourcers’ earn-
ings correspond to the local average salary or hourly wage that is standard for the
services provided. Fort et al. (2014) warn that the concept of crowdsourcing as
a new form of work is still absent in work-related legislation, which puts crowd-
sourcers in a precarious position when it comes to payment, occupational safety,
worker’s rights, and so on. This remains the case, even though as many as 20%
of workers on Amazon Mechanical Turk are said to earn their living exclusively
through crowdsourcing. It is thus imperative that crowdsourcers are guaranteed

fair and prompt payment, which is not always the case in many projects (Silber-
man et al. 2010).

Sabou et al. (2014) recommend a pilot task-solving campaign be executed before
the actual crowdsourcing project in order to determine how long the project will
take to complete. Certain tasks are more difficult and complex than others, and




as such require more input and time from the crowdsourcers. The micropay-
ments should thus be higher with such tasks, in order to achieve a comparable
hourly wage. This was taken into account by e.g. Krek et al. (2013), proposing a
micropayment of 0.02€ for simple crowdsourcing tasks (with approximately 350
decisions per hour, this amounts to 7€) and 0.05€ for more difhicult tasks (the
hourly wage remains the same, as the number of decisions per hour is somewhat
smaller). When paying crowdsourcers the existing payment methods provisioned
by local legislation and potential restrictions in tax legislation need to be taken
into account.

Considering the ethical aspects of crowdsourcing is particularly important if the
collected data will be used for commercial purposes and will be of direct financial
benefit to the project initiator. In such cases it is controversial to offer crowd-
sourcers no or very low payment.

6.2 Recruitment restrictions

When selecting crowdsourcers for the project, potential legal restrictions need to
be taken into account. This is especially important if minors are involved, and in
most countries parental consent needs to be obtained before they can participate
in a crowdsourcing project.

6.3  Authorship recognition

As crowdsourcers often do a significant amount of work on a project, it is neces-
sary to determine how and where they will be credited. Although there are no
clear guidelines when it comes to authorship recognition in crowdsourcing, sev-
eral volunteer projects (e.g. Foldls,'> Phylo") have listed crowdsourcers as project
co-authors.

6.4 Intended use and distribution licence

Before starting work on a project, it is common for crowdsourcers to sign a con-
sent form that informs them of the intended use of the collected data. The con-
sent form needs to make clear whether their contribution will be used for research
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purposes only or also for commercial ends, and whether it will be used in-house
only or made available to third parties. If the crowdsourced data will be made
publicly available, an adequate licence needs to be selected in accordance with
local legislation on copyright and personal data protection.

7 CONCLUSION

Several projects related to the development of language resources and technolo-
gies have successfully implemented crowdsourcing, which indicates that this
method could also prove useful in lexicography. However, all relevant aspects of
this process need to be considered: from data preparation, microtask design and
crowdsourcer recruitment, to ensuring crowdsourcer motivation and taking into
account the legal, financial, and ethical restrictions of the project.

It is anticipated that crowdsourcing will soon be seen as a useful tool for lexicog-
raphers, one that will speed up the lexicographic process in a period of a growing
demand for a the rapid processing of ever increasing amounts of linguistic data,
as well as reduce the lexicographers’ workload with regard to routine tasks, al-
lowing them to focus on expert tasks. In addition, crowdsourced datasets will
be useful for other purposes besides the construction of dictionaries, such as to
help improve NLP tools through machine learning, with crowdsourced data as a
high-quality training set. If adequately implemented, crowdsourcing could have a
lasting impact on the workflow of future lexicographic projects, as well as on the
use and life-cycle of lexicographic products.
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Abstract

The success of a crowdsourcing campaign depends on a number of factors, e.g.
an effective workflow, the funding available, the technological framework for
crowdsourcing, the type of crowdsourcer motivation, and the type and vol-
ume of the data to be processed. Before embarking on a project it is therefore
imperative to analyse its needs and plan the implementation of crowdsourc-
ing that best fits the specific circumstances, to ensure the feasibility of the
campaign and good results. In this paper we propose a general crowdsourcing
workflow for lexicographic projects that can then be tailored to various scenar-
ios. We also provide an overview of the most popular crowdsourcing platforms
and discuss the criteria to be taken into account when selecting the one used
for a specific lexicographic project.

Keywords: crowdsourcing, workflow, dictionary construction, crowdsourcing
platforms




1 INTRODUCTION

Crowdsourcing has a lot of potential in contemporary lexicographic projects,
especially as a means to post-process automatically extracted data and facilitate
the work of lexicographers. Although crowdsourcing has not yet been thoroughly
tested on large-scale lexicographic projects, a number of related projects have
proved that it can be both sufficiently accurate and effective (cf. Klubicka and
Ljubesi¢ 2014; Fiser et al. 2015; Kosem et al. 2013b). These encouraging results
indicate that the power of the crowd could also be harnessed in the field of lexi-
cography. However, each crowdsourcing campaign needs to take into account a
number of external factors such as the budget and time available, the amount
and type of data that needs to be processed, as well as the pool and type of
crowdsourcers that can be recruited. In this paper we propose a general workflow
for lexicographic projects, each step of which can be tailored to specific project
circumstances. We then describe a set of crowdsourcing scenarios for the most
common lexicographic project types, highlight the key principles that need to be
taken into account and present the customized workflow for each of these. Final-
ly, we give an overview of the most popular crowdsourcing platforms and present
the criteria for choosing the best one for the lexicographic project at hand.

2 CROWDSOURCING WORKFLOW IN
LEXICOGRAPHIC PROJECTS

In this section, we propose a general crowdsourcing workflow that can be used in
various phases of corpus-based lexicographic projects. Our approach is modular
and can therefore be adapted according to the needs of the project at hand. The
order of the stages can be changed, some can be done in parallel or even left out,
but it is important to at least consider the stages we recommend and address the
issues each of them raise, as crowdsourcing is a complex, time-consuming and
potentially costly procedure that cannot yield useful results without careful plan-
ning and task design.

Before deciding on a crowdsourcing campaign, an estimate of the required
investment should be made with respect to the time, money and personnel
required, as the campaign should not take up more time and financial and/
or human resources than conventional annotation methods. An important
advantage of including crowdsourcing from the very beginning of dictionary
project planning is the fact that the initial input in the preparation of an ap-
propriate crowdsourcing environment pays off in the long run: crowdsourcing
can be used in numerous phases of dictionary construction, microtasks can be




designed according to the same principles, and data can be annotated and pro-
cessed using the same platform.

We describe the individual stages of the crowdsourcing workflow in the following

sections.
1. Needs Analysis

2. Target group definition

v

3. Microtask design —> 3a. Microtask testing
Ay
4. Gold standard creation <«—— | 3b. Microtask refinement

|

5. Crowdsourcer recruitment

|

5a. Demo Session [ >, 5b. Training session ]

|

6. Data annotation and i
campaign management i

7. Data export and use

Figure 1: Crowdsourcing workflow for lexicography. Green-coloured boxes re-
present the main stages, while blue-coloured ones are the subphases. Dashed
boxes and arrows represent optional stages which can be omitted in small-scale,
low-budget campaigns.




2.1 Needs analysis

The first step of each crowdsourcing campaign requires a thorough needs analysis.
Several things need to be determined: the goals and expectations of the campaign,
the quantity of the data to be processed, the purpose for which it is to be used, as
well as its format and availability. With dictionary projects, in which crowdsourc-
ing can be used in different phases, it is recommended to analyse the needs of
each phase and design the workflow, platform and timeline of the crowdsourcing
campaign in such a way that it ensures compatibility of input data and software
throughout the entire project.

2.2 Crowdsourcer profile

Once the needs have been analysed it is necessary to determine the required
crowdsourcer profile, as tasks can vary in complexity and require different skills.
The problem at hand may be suitable for the general public without any special-
ized linguistic or lexicographic knowledge, or it may require a certain degree
of expertise and can only be solved effectively by language students or expert
lexicographers.

3.3 Microtask design, testing and refinement

The most important and difhicult part of crowdsourcing is microtask design.
Microtasks should be one-dimensional questions with concise instructions and
suited to the target crowdsourcer profile.

For instance, tasks aimed at the general public should not contain terminology
or complex structures, which should be replaced with practical examples (e.g.
the question “Which meaning best corresponds to the use of the word in the phrase
contained in the example?” can be simplified to “What is the meaning of the under-
lined word in the sentence below?”). It is very important not to design microtasks
in such a way that they yield unreliable results. This is especially problematic with
multi-dimensional questions, as crowdsourcers will not be able to answer them
accurately (e.g. the question “Is the collocation below suitable to be included in a
dictionary?” can be divided into two parts: 1. “Is the collocation below correctly
extracted from the corpus? and 2. “Does the collocation below fit into a learning
dictionary?”).



The designed microtasks need to be tested in a pilot study in order to check their
effectiveness, determine potential incongruences or mistakes, and eliminate all
identified shortcomings. If a microtask turns out to be too complex for the cho-
sen crowdsourcer profile, it needs to be adapted or reassigned to crowdsourcers
with more expertise in the field.

2.4 Gold standard creation

A certain number of microtasks needs to be annotated by experts to create a gold
standard that is later used to ensure the quality of the crowdsourced results. The
dataset should be as representative of the entire set of microtasks as possible, both
in terms of size and complexity.

2.5 Crowdsourcer recruitment and training

After microtasks have been designed and the gold standard created, it is time
for crowdsourcer recruitment and training. The crowdsourcing initiator usu-
ally holds a demo session, either live or, most often, as a presentation or demo
video that is made available on the project website. The demo session intro-
duces crowdsourcers to the annotation process. This is followed by a training
session, during which crowdsourcers solve tasks under the supervision of an
expert who provides advice or further explanation. Alternatively, the training
session can be held online with automatic feedback for every solved task. The
final recruitment step is the testing session, during which crowdsourcers solve
tasks independently and are recruited if they pass a given accuracy threshold.
With low-budget projects, training and testing sessions are often combined
with the main part of the campaign, while the unreliable results/crowdsourcers
are excluded.

2.6 Data annotation and campaign management

This is the main stage of every crowdsourcing campaign, during which the re-
cruited crowdsourcers solve the microtasks provided by the initiator. The initiator
needs to monitor the campaign and decide whether any additional fine-tuning
is necessary, e.g. whether the set of microtasks needs to be expanded, the crowd-
sourcers are motivated enough to provide a consistent flow of answers, and so on.




2.7  Data export and use

The final stage involves exporting the crowdsourced data into an appropriate for-
mat for further use in the project (e.g. for algorithm training or inclusion in a
dictionary). The crowdsourcing platform should allow the data to be exported at
any point of the crowdsourcing campaign, as checking whether interim results are
meeting the expectations of the project is crucial for good campaign management.

3 TYPES OF LEXICOGRAPHIC PROJECTS

In this section, we present potential scenarios of implementing crowdsourcing
into various types of lexicographic projects. As already emphasised, the flow of
the crowdsourcing campaign depends a great deal on funding. Funding is di-
rectly related to the range and timeframe of the crowdsourcing campaign, the
project phases in which crowdsourcing will be used, the number of microtask
types designed, the complexity of the crowdsourcing workflow, the number of
recruited crowdsourcers, and the type of motivation used. The more financial
resources there are available, the more specialised the applications that can be
developed, tested, optimised and finally presented to a wide circle of crowdsourc-
ers. Low-budget projects, on the other hand, require more input when it comes
to recruiting and motivating crowdsourcers. However, the social motivation of
crowdsourcers can (and should) be used in all scenarios.

Sp ed « gamification and games with a purpose
[spontanenous language use]

* micropayments

[linguists, language enthusiasts]
e rewards

[vouchers, tickets]

* non-material motivation
[entertainment, education,
competitiveness,

reputation, CV, sense of
community]

Figure 2: An overview of crowdsourcing scenarios for various types of lexico-
graphic projects.




3.1 Specialised projects

Most specialised projects with full financing can afford tailor-made crowdsourc-
ing applications, most notably games with a purpose (GWAPs). Their entertain-
ing and competitive elements ensure three long-term interest of a wide group of
players and spontaneous language use. GWAPs have proved highly successful in a
number of related projects (cf. Jurgens and Navigli 2014; Joubert and Lafourcade
2012; Chamberlain et al. 2008). Jurgens and Navigli (2014) found that Puzzle
Racer, a game that involves players annotating corpus data, achieves the same
level of quality as conventional data annotation by experts, while lowering the
overall costs by 73% compared to a classical crowdsourcing campaign involving
microtasks. A specialised GWAP can be used to collect large quantities of data,
can be adapted for different devices and platforms, and allows for the inclusion of
different tasks for different profiles and phases of the lexicographic project.

3.2  Projects with umbrella financing

Many contemporary lexicographic projects have no direct funding and are in-
stead realised as one of the non-primary activities of a wider research project or
programme. In this scenario, it is recommended to use existing resources and
technologies to plan a crowdsourcing campaign in such a way that the results
can be directly applicable, not only in the context of the lexicographic project,
but also to the main project and any future projects that arise. The resources to
develop customized applications are most likely not available, but any of the
popular crowdsourcing platforms can be used. The campaign should attract
lexicographers, language editors, translators and language enthusiasts who can
be paid through micropayments. The number of microtasks, the quantity of
the crowdsourced data, and the number of crowdsourcers should correspond
to the available financial resources. If necessary, optional phases (e.g. cyclic
microtask editing, crowdsourcer training and testing) can be left out of the
workflow (see Figure 1).

3.3 Low-budget projects

In low-budget projects it is recommended to invest the majority of the financial
resources available in automating data preparation as much as possible, while also
significantly simplifying the crowdsourcing workflow. In this scenario, the default




quality control parameters can be used and the majority vote without an expert
referee can be used to make final annotation decisions. The crowdsourcers best
suited for this scenario are students of linguistics or language enthusiasts, whose
work can be rewarded with vouchers, tickets or other material rewards. This ap-
proach has already proved to be feasible (EI-Haj et al. 2014; FiSer et al. 2015).
However, it demands realistic expectations when it comes to crowdsourcer input
in terms of time and effort. The crowdsourcers should not be presented with
overly ambitious tasks, nor should they be expected to do a significant amount
of work in a short period of time — a fact that needs to be taken into considera-
tion when planning the project. Instead, a longer campaign should be foreseen
compared to scenarios with funding.

3.4 No-budget projects

In cases when no financial resources are available, crowdsourcing can be imple-
mented in a manner similar to that employed by numerous collaborative lexi-
cographic projects that recruit and motivate crowdsourcers with non-material
rewards based on social motivation. Aside from enthusiasts who enjoy contribut-
ing to the construction of new language resources, the wider public can also be
motivated to join the campaign if offered entertaining tasks or organised compe-
titions (FiSer et al. 2015). In addition, students and graduates can be recruited by
offering awards or certificates for participating in the project, which they can use
for extra-credit or as a reference to add to their CV.

As with the low-budget scenario, it is crucial to plan a no-budget crowdsourcing
campaign as a long-term project. Crowdsourcers should only be given simple
tasks, and the project should be relevant for their community. It is also necessary
to take into consideration the fact that the crowdsourcers involved are participat-
ing out of enthusiasm for the project, which is why it is even more important to
keep in touch with them regularly and build a well-connected community.

4 CROWDSOURCING PLATFORM SELECTION

A crowdsourcing platform is an application that allows the crowdsourcing initia-
tor to upload a project containing microtasks that are then solved by the recruited
crowdsourcers. In this section, we describe the criteria to follow when selecting an
appropriate platform, as well as the process of choosing the platform that is to be
used for crowdsourcing the Dictionary of Modern Slovene Language.




4.1 Selection criteria

The selection of a suitable platform is one of the first steps to undertake in a
crowdsourcing campaign. Several criteria need to be taken into account.

Data format — The platform needs to support uploading different types of mi-
crotasks and exporting crowdsourcing results in formats suitable for the needs of
the project.

Interface — It is important for the platform to offer a simple, user-friendly
interface both for the campaign administrator and the crowdsourcers. The ad-
ministrator should be able to use the platform to form different types of tasks
of varying complexity, to monitor the statistics of data collection and crowd-
sourcer reliability, to expand the gold standard if necessary (without interrupt-
ing the crowdsourcing process), or update the set of microtasks and export
preliminary results. The crowdsourcers, on the other hand, should be provided
with a simple registration process (e.g. using a Gmail, Twitter or Facebook ac-
count), personal data protection, and a comfortable working environment that
increases their motivation.

Quality control — It is important to make sure that the platform contains as
many quality control measures as possible, e.g. a gold standard, inter-annotator
agreement, crowdsourcer consistency, and majority vote. In addition, the plat-
form should allow the administrator to fine-tune the settings that control the
inclusion of gold standard microtasks into crowdsourcer tasks, repeating the same
microtasks with multiple crowdsourcers, the time restriction for individual tasks,
and so on.

Financial aspect — The platform needs to support micropayments if this type
of economic motivation is to be used to motivate crowdsourcers. With com-
mercial crowdsourcing platforms that offer campaign hosting, the amount the
crowdsourcing initiator needs to transfer depends on the size and complexity of
the campaign. The bulk of the resources are used for micropayments (their size is
usually determined by the crowdsourcing initiator), while a certain percentage is
taken by the platform manager.

Motivational mechanisms — It is advantageous if the platform already incorpo-
rates mechanisms for additional crowdsourcer motivation, e.g. a scoring system,
hall of fame, automatic notifications when someone beats the current high score,
and automatic reminders for crowdsourcers who have been inactive for longer
periods of time.




4.2 Overview of crowdsourcing platforms

When selecting a platform for the construction of a dictionary of modern Slo-
vene, we reviewed approximately 150 crowdsourcing platforms between October
and November 2014. In the following sections, we list and describe those that are
suitable for crowdsourcing linguistic data.

4.2.1 Commercial platforms

The most popular crowdsourcing platform is Amazon Mechanical Turk." Its in-
terface already incorporates mechanisms for quality control, campaign manage-
ment and micropayment support. The platform also has a large existing pool of
registered crowdsourcers. However, they are mostly speakers of larger languages.

Similar examples are Crowdflower? and Clickworker.? Both offer a number of
applications for various fields of data processing (e.g. data categorisation and sen-
timent analysis). Microtasks can be uploaded in CML, CSS or Javascript, and
crowdsourcers can be filtered according to their age, knowledge prerequisites and
geolocation.

4.2.2 Open-source platforms

The most notable open-source platform is Crowdcrafting,* which recruits vol-
unteer crowdsourcers to contribute to various research projects by solving tasks.
The platform is based on PyBossa,” an open-access software for creating crowd-
sourcing projects that can be installed on a local server and is available under the
Creative Commons BY-SA 4.0 licence.

Another open-source crowdsourcing tool is sloWCrowd® (Tavcar et al. 2012),
which is PHP/MySQL-based and was developed for cleaning automatically gen-
erated sloWnet synsets but later extended to enable other types of crowdsourcing
tasks (Fiser et al. 2015).

https://www.mturk.com
http://www.crowdflower.com
http://www.clickworker.com/
http://crowdcrafting.org/
http://pybossa.com/
htep://nlijs.si/slowcrowd/

[ R R N S R S R



4.3 Platform selection for the construction of the
Dictionary of Modern Slovene

After reviewing the existing crowdsourcing platforms, we decided to use PyBossa
for the crowdsourcing of the Dictionary of Modern Slovene. The reasons for this
are as follows:

Flexibility — Unlike commercial platforms, PyBossa can be installed on a local
server, and its interface can be adapted to the needs and conditions of the project.

Support — As an open-source platform, PyBossa is well supported and constantly
developed. It has already been successfully used in numerous projects, and many
additional libraries are available to enable more mechanisms for monitoring the
results of the crowdsourcing process, and other outcomes.

Financial independence — In case of insufficient funds, paying crowdsourcers
with micropayments will not be possible. Commercial platforms do not offer
other types of payment (rewards, tickets, etc.). In addition, using an open-source
platform will save the commission that needs to be paid to professional crowd-
sourcing platforms for handling the micropayments.

Logistical reasons — There are a number of technical barriers when dealing
with commercial platforms. For instance, Amazon Mechanical Turk requires the
crowdsourcing initiator to have a bank account in the US. In addition, the plat-
form would require registration and personal data from every Slovene crowd-
sourcer, which is very inconvenient. Difficulties would probably arise with micro-
payments as well, as the spending of public funds is strictly regulated in Slovenia.

Best practice — PyBossa has already been successfully used for crowdsourcing in
numerous research projects. The platform’s website” lists a number of users, e.g.

the British Museum, the Swiss Research Institute CERN, and UNITAR.

5 LIMITATIONS OF CROWDSOURCING

Despite the great deal of attention crowdsourcing has recently received among
lexicographers, misconceptions and prejudices about it are still common. We ad-
dress these issues in this section.

To ensure the appropriate role of crowdsourcing in lexicographic projects, it is
imperative to recognise its limitations as well as its potential. Crowdsourcing is

7 hep://crowdcrafting.org/about




not effective for every type of data, every phase of lexicographic work or every
lexicographic project. For instance, it cannot be implemented unless regular cam-
paign management can be guaranteed (designing microtasks, controlling the col-
lected answers, motivating and paying crowdsourcers). Crowdsourcing is also not
suitable for open-ended questions or tasks that require subjective answers. It can
only be useful when it saves time and/or financial resources for the lexicographic
project, despite all the preparation and management that it warrants, while still
providing reliable results.

5.1 Amateur lexicographers

Because certain authors are somewhat inconsistent when defining crowdsourcing
(cf. Estellés-Arolas and Gonzélez-Ladrén-de-Guevara 2012), it is often unjustifi-
ably mistaken for — or even equated with — collaborative lexicography. Unlike
numerous collaborative projects in which all the work is done by non-experts,
a project initiator or manager is always heavily involved in crowdsourcing by
preparing data, designing microtasks, controlling quality, ensuring crowdsourcer
motivation, and so on. Although some collaborative projects have shown that
users can also contribute to useful and widely used dictionary products (Meyer
and Gurevych 2012), crowdsourcing as proposed in this paper primarily involves
post-processing automatically extracted corpus and lexicon data before actual
dictionary construction. Furthermore, user contributions are not immediately
published as the content of the dictionary, and the organisation of lexicographic
information is still controlled by the lexicographers.

Meyer and Gurevych (2012) pointed out that collaborative projects represent
the sum of the opinions of numerous authors, who put considerable effort into
improving dictionary entries until a consensus is reached on their structure and
content. For this reason, collaborative lexicography in many respects gives results
comparable to official lexicographic products. However, its biggest shortcoming
is the lack of an effective mechanism to separate mature and high-quality diction-
ary entries from those that still require improvement. A similar observation was
made by Lew (2013), who noted that in certain cases the order of definitions in
Wiktionary can be somewhat random, with completely marginal meanings dis-
played at the top. A similar issue is found in Urban Dictionary, where users can
vote to influence the order of definitions, and the most popular definition is not
necessarily the most appropriate, but rather one that best reflects the users” ideol-
ogy or the one they find most entertaining.

In contrast, we envisage crowdsourcing as one of the phases of dictionary con-
struction. First, data is automatically extracted from corpora and other datasets.




The data is then post-processed by crowdsourcers through microtasks and finally
used by lexicographers in manual lexicographic work. Crowdsourcing is thus an
intermediate link between automatic data processing and manual expert data pro-
cessing, as it significantly reduces the lexicographer’s workload through automatic
data extraction and crowdsourcing, while also including a manual approach in
processes that still cannot be automated effectively. Although crowdsourcing has
not yet been thoroughly tested on large-scale lexicographic work, the results of
related projects have proved effective (Klubicka and Ljubesi¢ 2014; Fiser et al.
2015; Kosem et al. 2013b) and indicate that it can be successfully implemented
in the field of lexicography.

5.2  Reliability of crowdsourced dictionaries

A common misconception about crowdsourced results is that they are unreli-
able, especially because the pool of crowdsourcers can include non-experts. We
empbhasise that microtasks should always be designed for a specific crowdsourcer
profile and take into account their level of expertise. A well-designed crowdsourc-
ing project will assign more complex tasks to crowdsourcers with more expertise
in the field (e.g. students or graduates of linguistics), while only simple tasks will
be left to non-experts.

Fiser and Cibej (2015) presented a number of quality control mechanisms, e.g. a
gold standard, inter-annotator agreement, majority vote, consistency, and refer-
eeing. These can be used to effectively eliminate those crowdsourcers that provide
incorrect or unreliable answers. These quality control measures have already been
tested by numerous authors (cf. Rumshisky 2011; Fiser et al. 2015; Klubicka and
Ljubesi¢ 2014; Fossati et al. 2013), and found to ensure high accuracy of crowd-
sourcing results that achieve the same level of quality as if the work were done
only by experts (Snow et al. 2008).

5.3 Impact of crowdsourcing on lexicography

As a new form of work not yet explicitly covered by legislation, crowdsourc-
ing undoubtedly raises many ethical issues regarding payment, work conditions
and authorship recognition. Crowdsourcing platform providers act as employ-
ment agencies, but it is the crowdsourcing initiators who determine payment
conditions and the work load. Although crowdsourcers are not obligated to ac-
cept badly paid tasks, they are often forced to if they want to earn a living. Low




payments and unfair work practices in language resource crowdsourcing have
been criticized by several authors (Sabou et al. 2014; Silberman et al. 2010; Lease
and Alonso 2014; Felstiner 2011). For example, e.g. Snow et al. (2008) offered
a total of 2% for 7,000 non-expert annotations, and 1$ for 1,500 expert annota-
tions via Amazon Mechanical Turk. It is thus the duty of the coordinators of
every lexicographic project to treat crowdsourcers fairly and credit their contribu-
tions to the final product. Their pay needs to be taken into account at the very
inception of the project, when the budget is determined.

In addition to issues stemming from payment and work conditions, crowdsourc-
ing has also faced accusations that it degrades the profession of lexicographers and
linguistics, redirecting their workload to an unqualified (and poorly paid) crowd.
We wish to emphasise that the basic concept of crowdsourcing in this context is
the rational use of resources: expert lexicographers are spared trivial and routine
tasks, and crowdsourcers can contribute to language resource construction as best
they can, while at the same time receiving different forms of motivation (mon-
etary or material rewards, gaining experience and references, entertainment, etc.).

Because the misconceptions surrounding crowdsourcing campaigns are not only
present among experts, but also in the general public, it is important for the
crowdsourcing initiator to form an intelligent strategy for public relations. Com-
munication with the potential crowdsourcers needs to be carried out with great
care and respect, and the input expected from the crowd should reflect the type
of motivation. For instance, if the crowd receives no monetary remuneration
for their work then it should not be presented with overly ambitious tasks. It is
also important for the crowdsourcing initiator to keep in touch with the crowd-
sourcers throughout the campaign, e.g. by informing them about the project
workflow, inviting them to project presentations or similar events, and publicly
thanking them for their contributions.

6 CONCLUSION

A well-planned crowdsourcing project that observes the key principles of mi-
crotask design and management can be of great help in lexicography, as it can
handle the post-processing of automatically extracted noisy data in an economi-
cal and timely manner, with reliable results. This paper gave a comprehensive and
detailed account of the organisational, technical, linguistic as well as financial
aspects of successful crowdsourcing for dictionary creation, and proposed a gen-
eral crowdsourcing workflow as well as several specialised scenarios that take into
account various lexicographic project types and circumstances.




Crowdsourcing has already been embraced by language technologies and lan-
guage resource creation. Recent successful small-scale specialized lexicographic
projects have built a firm foundation for crowdsourcing to be included in more
complex, large-scale lexicographic projects. The dictionary of modern Slovene is
one of the first lexicographic projects that plans on implementing crowdsourcing
in its entire workflow, and, as a pioneer project, it will pave the way for future
dictionaries and language resources, both in Slovenia and abroad.
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