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Concordances produced by AURORA in 1982. 

The same concordance line from the Corpus of Contemporary Serbian (SrpKor), 2013. 



Milestones in the Development of Computational 
Linguistics in Serbia 

 
Computational Linguistics started to attract attention of young researchers, most 
notably mathematicians, in Serbia more than 35 years ago. One of them, Duško 
Vitas, a young researcher at the Mathematical Institute of the SASA and a PhD 
student, already intrigued by the work of Noam Chomsky and Maurice Gross1, 
was offered by professor Parezanović a book written by Gerard Salton2 to see “if 
there is something interesting in it”. He found not only many interesting things 
in it, but also a whole field of Information Retrieval, and all other fields dealing 
with text processing in one way or another that were to emerge subsequently, 
which never ceased to attract and excite him. His enthusiasm, naturally, attracted 
other researchers as well. 
 In the years that followed, their work in was marked by never fading 
enthusiasm, as well as perseverance to establish Computational Linguistics as a 
field and broaden its influence. However, there are some results, events, actions, 
and people that gave a strong impetus to all the activities. Some of those that 
must inevitably be mentioned when talking about Computational Linguistics in 
Serbia are: 

• Production of the first concordancer in Serbia dubbed Aurora and the 
MORF morphological generator; 

• Establishment of the Permanent Seminar in Mathematical and 
Computational Linguistics at the Mathematical Institute of the SASA 
way back in 1978; 

• Funding of the first interdisciplinary project Mathematical and 
Computational Linguistics 1981-1985 that brought together 
mathematicians and linguists alike; 

• Organization and participation in several national conferences 
(“national” back then meant the former Yugoslavia as a whole ), as well 
as organization and participation in international conferences; 

• Organization of visits of several distinguished researchers in the field; 

1Groos, M.; Lentin, A. Introduction to Formal Grammars, Springer, 1970 

2Salton, G. Automatic Information Organization and Retrieval. McGraw Hill, 1968 

                                                           



• Establishment of strong and fruitful relations with eminent researchers 
and professors, most notably, professors Ljuba Popović, Maurice Gross, 
and Wolfgang Teubert; 

• Introduction of the first courses in Mathematical and Computational 
Linguistics for students of General Linguistics and students of Serbian at 
the Faculty of Philology in 1994, as well as NLP graduate courses for 
students of Mathematics at the Faculty of Mathematics the same year;  

• Participation in the cooperative project “Languages Industries” 1989-
1991 that was followed by participation in a number of European and 
bilateral projects; 

• Emergence of a number of young researchers, both mathematicians and 
linguists, interested in various aspects of text processing, mathematical 
and computational linguistics. 

 Over the last 35 years, many resources and tools for processing Serbian 
have been developed within the HLT group of the Faculty of Mathematics. Also, 
a number of PhD theses and master theses have been completed in this field.  
The participation in CESAR (CEntral and South-east europeAn Resources) 
which is part of MET-NET, a Network of Excellence forging the Multilingual 
Europe Technology Alliance confirmed the place of Serbian in the European 
family regarding the resources and tools for processing, and opened new 
perspectives for their growth. 
 This conference is meant to be a new milestone in computational 
linguistics in Serbia and a challenge for a new generation of researchers to take 
over the leading position in its development.   
 
 
 
 

Cvetana Krstev 
Gordana Pavlović-Lažetić 
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The corpus on punched cards from 1983 (illustrating the “Aurora” encoding) 

 

 

 

The same text in the Corpus of Contemporary Serbian (SrpKor) 2013.



Semantic Networks 

  

Participants of the META-NET meeting, Berlin, October 2011. 



Words, Meanings and Wordnets 
 

Svetla Koeva 

Department of Computational Linguistics – IBL, BAS, Sofia, Bulgaria 

e-mail: svetla@dcl.bas.bg 
 

Abstract 

The work is focused on Wordnet – a large semantic network, where each 
concept is represented trough a set of synonymous (synsets) and a set of 
conceptual-semantic relations with other synsets. Several important theoretical 
questions are discussed: the notion of synonymy, the nature of the relations and 
the augmentation of connections. The examples are from English and Bulgarian 
– a South-Slavic and a Balkan language as Serbian. 

 
  



Semantic Networks for Serbian –  
New Tools for Developing and Maintaining a WordNet 

 
Miljana Mladenović1, Jelena Mitrović2 

1Faculty of Mathematics, University of Belgrade, Belgrade, Serbia 
2Faculty of Philology, University of Belgrade, Belgrade, Serbia 

e-mail: ml.miljana@gmail.com, jmitrovic@gmail.com 
 

Abstract 

In this paper we present a set of new software tools and techniques that will help 
researchers in the area of semantics and especially developers of wordnets. The 
motivation lies in our wish to get an on-line, fully comprehensive, modular, 
multiuser and safe system for further development of the Serbian WordNet 
(SWN). The developed tools fall into two categories: the first are tools for 
upgrade, cleaning and validation that produce a clean, up-to-date WordNet, 
while the second category consists of tools contained in a web application that 
enable search, development and maintenance of a WordNet. The most important 
functionality is the establishment of semantic relations between the Princeton 
WordNet 3.0 (PWN), as the most rapidly expanding WordNet resource 
nowadays, and the Serbian WordNet 3.0. Other functions of this set of tools are 
related to the process of upgrading versions of wordnets, XML support and 
import/export facilities, creation of new synsets or taking over new ones based, 
on their relation to the PWN, sophisticated search possibilities and navigation, 
production of WordNet statistics and safety procedures. Some of the tools were 
developed specifically for Serbian, while the majority of them are adaptable and 
can be used for wordnets of other languages. 
 All of the tools were developed by using publicly available resources, 
such as PWN mapping techniques, Suggested Upper Merged Ontology (SUMO) 
mapping procedures, the Natural Language Toolkit 2.0 platform (NLTK) and by 
using the morphological electronic dictionary of Serbian (SrpMD), and are 
available for non-commercial use under the CC-BY-NC license.
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The visit of professor Maurice Gross to Belgrade, Decembre 1998:  
Goran Nenadić, Gordana Pavlović Lažetić, Cvetana Krstev, Maurice Gross,  
Duško Vitas. 



Automatic Processing of Temporal Expressions in  
Serbian Natural Language Texts 

 
Jelena Jaćimović 

Faculty of Phylology, University of Belgrade, Belgrade, Serbia 

e-mail: jjacimovic@rcub.bg.ac.rs 

 

Abstract 

After more than two decades of steadily growing interest in the temporal aspects 
of natural language, temporal information processing is still a hot research topic 
that has brought together researchers with different perspectives, objectives and 
backgrounds, trying to provide automated solutions for accessing the temporal 
dimension of a text. The ability to identify and analyze temporal expressions 
(TEs), events and temporal relations in human language is a key performance 
factor for many natural language processing applications, such as information 
extraction, information retrieval, question answering, text summarization, 
machine translation, or information visualization.  
 Since the fifth Message Understanding Conference (MUC-5) addressed 
the problem of temporal information extraction for the first time, a good many 
resources have been developed for temporal information processing in English 
texts, as well as in other languages, such as French, Spanish, Italian, German, 
Chinese, etc. This paper provides an overview of the most important existing 
resources and computational approaches used for recognition and normalization 
of TEs, events and temporal relations that hold among them. A survey of 
previous contributions in the field is followed by a description of the ongoing 
development of a system for recognition and normalization of TEs in Serbian 
texts, which is the most complete approach that is currently available for the 
Serbian language. Based on a finite-state methodology, our system for 
recognition and normalization of TEs handles both absolute and relative times. 
Local grammars, in the form of a Unitex cascade of finite-state transducers, are 
designed to recognize calendar dates, times of day, periods of time, durations, 
and sets of times, to determine the type and the full span of detected 
expressions, as well as to represent their values using the TimeML annotation 
standard (ISO/DIS 24617-1; Pustejovskyet al.). 
 One of the main contributions of this rule-based system is the ability to 
automatically identify and annotate different types of TEs in the Serbian texts, 



according to their semantic classification. Besides, a large amount of annotated 
temporal data may be valuable, both for linguists interested in time and 
language, and particularly for computer scientists and mathematicians interested 
in the development of named-entity recognition systems based on machine-
learning approaches, whose success is highly dependent on the availability of 
extensive training datasets.  
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Multidocument Concordances in Unitex 
 

Nebojša Vasiljević 

Ministry of Foreign and Internal Trade and Telecommunications 

e-mail: nebojsa.vasiljevic@mtt.gov.rs 
 

Abstract 

Unitex is a corpus processing system, based on an automata-oriented 
technology3. It is designed to process a single text file at a time. For instance, 
Unitex can generate concordances for a given text file and a given query, where 
the query can be a regular expression or a syntactic graph. If the corpus consists 
of many documents stored in separate text files, we need to join them in a single 
text file somehow, regardless of whether we use a plain collection of text files in 
a folder or some corpus management system. The simplest solution is just to 
concatenate several documents in a single text file, but then the document 
collection structure (what belongs to which document) gets lost. 

 

Figure 1: Merged concordances 

 There is a Unitex related project, GramLab Corpus Manager4 that will 
implement Unitex integration (through GramLab IDE) and may eventually 

3 http://www-igm.univ-mlv.fr/~unitex/ 
4 http://www.gramlab.org/ 

                                                           



address this kind of a problem, but the corresponding part of the GramLab 
Corpus Manager functionality is still just planned. 
 This paper will describe a software solution for multidocument 
concordances in Unitex that preserves document collection structure and 
presents it properly in the concordances. The solution is implemented as a Java 
program that relies on standard Unitex locate and concord commands and does 
some additional pre- and postprocessing. 
 The final output is in the HTML format. The solution also supports 
merged concordances of two similar queries, particularly suitable when one 
query is looser than the other. A sample program output is shown in Figure 1. 
 In the pre-processing phase, the program concatenates source 
documents and inserts document metadata markup at the beginning of the 
content of each document. Markup is represented in the Unitex lexical tag 
syntax. In the post-processing phase, the program parses both the generated 
Unitex concordance file and the pre-processed text file, in order to build the 
final HTML output.  



FiniteState Transducers for Generating Texts  
of Meteorological Reports in Serbian 

 
Vesna Pajić1, Staša Vujičić Stanković2 

1Faculty of Agriculture, University of Belgrade, Belgrade, Serbia 
2Faculty of Mathematics, University of Belgrade, Belgrade, Serbia 

e-mail: svesna@agrif.bg.ac.rs, stasa@matf.bg.ac.rs 
 

Abstract 

Systems for automatic generation of weather report texts in a natural language, 
such as Serbian, from a set of measured meteorological data and have great 
applicability and significance for end users (Belz, 2008). In this paper, we 
present a recursive transition network (RTN) that translates an input set of pairs 
(parameter, value) into human readable text, which is to be part of such a 
system. An RTN consists of several finite state transducers, each describing an 
aspect of the translation process. The input set of pairs corresponds to different 
meteorological phenomena and their measured values. It could be obtained from 
raw measured data or from other data sources, such as web pages through an 
information extraction process, for example,. The input sequence is split into 
individual pairs and each pair is then processed with a transducer corresponding 
to the parameter class. The classes of parameters are defined previously in 
(Vujičić Stanković & Pajić, 2012). All numerical values are also translated into 
words in Serbian. Outputs from particular transducers are joint into one text 
sequence, representing the output of the RTN (the final weather report text). The 
characteristics of the metoreological sublanguage (Vujičić Stanković & Pajić, 
2012) are taken into account when generating and joining the outputs. 
 
References 
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Content-based Information Retrieval of an  
Intangible Cultural Heritage Multimedia Database 

 
Ivana Tanasijević 

Faculty of Mathematics, University of Belgrade, Belgrade, Serbia 
e-mail: ivana@matf.bg.ac.rs 

 
Abstract 
 
Information retrieval is a problem that deals with the retrieval of the documents 
that potentially meet some criteria. The criteria can be specified in different 
ways, either by natural language formulation, or by combining some predefined 
options, criteria or values, and always refer to the contents of the file. A system 
that is designed for retrieval of text documents, related to a query by their 
content will be presented here. The motivation for building the system was 
provided by a multimedia database of intangible cultural heritage, which mostly 
consisted of audio material in the form of interviews with interlocutors and their 
associated text protocols, which briefly describe the characteristics and content 
of the audio material (Tanasijević et al., 2012). The first step in the processing 
of their content consisted of identification of relevant words or constructions, 
according to their meaning. The available Serbian dictionary and the Unitex 
program are used for this purpose. Unitex transducers have been specially 
adapted to meet the requirements of the issues that this paper deals with.  The 
text was tagged with metadata, such as participants, date or place where the 
interview was recorded, as well as the topics discussed. According to the 
combined classification from a thesaurus covering the field of ethnology 
(Jovanović, 2003) and an informal classification by Biljana Sikimić 
(Bošnjaković & Sikimić, 2013), two topics are selected for processing, namely, 
folk economy and the house and household items. The system also features a 
graphical interface that provides users with the possibility of  selecting search 
criteria and previewing the documents whose contents match the criteria. This 
system has greatly facilitated the process of obtaining documents by content that 
matches the query. The system covers two significant and general themes that 
are often mentioned in the interviews in this type of research. Therefore, the 
developed system can also be of significance when applied to other texts. 
Moreover, this methodology can be used for processing other topics that appear 
in the above classifications. 
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The meeting of TELRI I project in Monecatini, Italy, October 1997. 



Statistical Dialogue Optimisation using Gaussian Processes 

Milica Gašić 
Department of Engineering, University of Cambridge, Trumpington Street, Cambridge, 

CB2 1PZ, U.K 
e-mail: mg436@eng.cam.ac.uk 

Abstract 

Spoken dialogue systems have recently acquired large attention due to the 
appearance of speech driven personal assistants such as Siri or Google Now.  
Traditionally, such systems depend on a set of predefined rules for every state 
that can occur in a dialogue. The partially observable Markov decision process 
(POMDP) has been proposed as an alternative model for dialogue that deals 
with the uncertainty in the dialogue state and allows automatic optimisation of 
the system behaviour. In this talk methods based on Gaussian processes will be 
presented that significantly reduce the number of required dialogues for 
optimisation and allow dialogue system optimisation to take place in direct 
interaction with real users.  
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Developing termbases for expert terminology under the 
TBX standard 

Ranka Stanković1, Ivan Obradović2, Miloš Utvić3 
1,2Faculty of Mining and Geology, University of Belgrade, Belgrade, Serbia

3Faculty of Phylology, University of Belgrade, Belgrade, Serbia
e-mail: {ranka, ivano}@rgf.bg.ac.rs, misko@matf.bg.ac.rs 

Abstract 

In this paper, we describe an approach to the development of termbases for the 
field of mining engineering, as well as the role of the TermBase eXchange 
(TBX) standard in this approach. Termbases have been playing a crucial role in 
translation and localization for many years now. Many different tools for 
terminology management, that is, management of termbases, have been 
developed and used in the course of time. As even more tools that generate and 
use terminological data are being developed, the portability of termbases has 
become a critical issue. Thus, TBX has been established a standard for 
terminology exchange, where a terminology database that is to be represented in 
TBX must conform to the Terminological Markup Framework (TMF), an 
abstract data model defined by ISO 16642 (2003). The goal of TBX is to ensure 
terminological consistency in one or more termbases, and avoid locking 
termbases into specific terminology management software.  

Although the role of termbases might have been challenged by the 
improvement of statistical machine translation, due to the exponential growth of 
aligned multilingual corpora, they are still bound to maintain their importance in 
the case of expert terminology in the domains where aligned corpora are sparse, 
such as, mining engineering, for example.  Recognizing this fact, and the 
importance of terminology in the education of future mining engineers, a team 
at the University of Belgrade Faculty of Mining Development (FMG) initiated, 
several years ago, the development of terminological resources in the area of 
mining engineering, both monolingual for Serbian and multilingual with 
Serbian as one of the languages. A publicly available bilingual terminological 
resource, GeolISS term, in the form of a thesaurus was developed for geological 
terms, with more than 3000 terms and their English equivalents. Another 
important resource is RudOnto, aimed at covering the broader area of mining 
engineering and geology and becoming the reference resource for mining 
terminology in Serbian. One of the intended uses of RudOnto is production of 



appropriate terminological resources in the sub-fields of mining engineering, 
such as planning and management of exploitation, mine safety or mining 
equipment management. 

Paying special attention to portability, a simple and speedy 
transformation of subsets of concepts from termbases as central resources to 
TBX, OLIF, OWL, RDF, LMF or MOODLE has been ensured by a wizard 
integrated in a terminological information system, also developed at the FMG. 
Due to a specific feature, of Serbian, its rich morphology, portability must take 
into account the information on the inflectional characteristics of the terms 
incorporated into termbases. Comprehensive morphological dictionaries of 
Serbian, which conform to the so-called DELA format have been developed and 
are being widely used for various language technology tasks, including 
termbase application. Hence, every transformation of termbases must take into 
account morphological information contained in these dictionaries. In the case 
of TBX, the TBX-default version has to be used, rather than TBX Basic, which 
is especially important in the case of compounds, with the inflectional 
characteristics more complex than those of single words. This paper outlines an 
approach to resolving this problem. 
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Enrichment of the morphological dictionary of MWUs 
from library and information science 

Aleksandra Trtovac1, Jelena Andonovski2
1,2University Library “Svetozar Markovic”, Belgrade, Serbia

e-mail: {aleksandra, andonovski}@unilib.bg.ac.rs 

Abstract 

Terminology, as the study of terms and their use, is one of the important 
domains of natural language processing (NLP). It represents a very useful 
source of enrichment of electronic dictionaries, especially in some areas of 
science and technology. Terms are simple words or multi-word units (MWUs) 
that in a specific context have specific meaning. The process of automatic word 
extraction is supported by morphosyntactic processing and semantic description 
of lemmas. A great number of new terms are MWUs, primarily nouns. 

In this paper we will analyze the terminology from library and 
information science, extraction of new terms in the analyzed corpus, as well as 
enrichment of electronic dictionaries of Serbian. Dictionary of Librarianship: 
English-Serbian and Serbian-English by Ljiljana Kovačević, Vesna Injac and 
Dobrila Begenišić will be used in terminology extraction of relevant terms. In 
addition to the printed edition there is also an online version of this resource.  

The Dictionary of Librarianship database was used to extract tables of 
simple words and MWUs. Words are grouped according to classes and within 
each class shown in the alphabetical order. Each word has a special code that 
indicates which class or classes it belongs to. Further work on the dictionary is 
done through automatic word processing within the class.  

Morphological dictionaries are a necessary resource in the automatic 
analysis of text. We use DELA-type dictionaries for terminology extraction and 
enrichment of the electronic dictionary of library and information science. 
These dictionaries are developed for Unitex, in the LADL (Laboratoire 
d'Automatique Documentaire et Linguistique) format. The Unitex 
morphological dictionary of MWUs of English and Serbian in both scripts will 
be used first.  

We will use a DELAF dictionary for automatic extraction of MWUs On 
the one hand, the corpus is composed of aligned texts in Serbian and English, 
published in the Infotheca journal. On the other hand, there are papers from the 
field of library and information science which are part of the Corpus of 



Contemporary Serbian. Local grammars in the Unitex system will also be used 
for automatic extraction. 
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Initial Steps in Building Serbian Treebank: Morphological 
Annotation 

Bojana Đorđević
Faculty of Phylology, University of Belgrade, Belgrade, Serbia

e-mail: bojana@lingvistika.org 

Abstract 

Serbian has a well developed resource for morphosyntactic text analysis, 
namely, the Morphological Electronic Dictionary of Serbian (MEDS), as well as 
the Contemporary Serbian Language Corpus (around 22 million words), but it 
completely lacks the resources for syntax analysis. We have decided that one of 
the important steps in the direction leading to rectifying this situation is building 
the Serbian Treebank, which would enable us to eventually induce a rich formal 
grammar of Serbian, to be used for parsing Serbian texts. Currently, our focus is 
on the basic level of sentence annotation – morphological annotation. At this 
level, each word is described by two pieces of information – the lemma of the 
word, together with its inherent morphological, stylistic and semantic values, 
and the realized values of the lemma used in the text. In this paper, we will be 
comparing the morphological annotation used in the MEDS with the 
morphological annotation of the so far largest Slavic treebank – Prague 
Dependency Treebank (PDT). Each of the systems has its own annotation 
scheme and a varied set of tags which do not always match, especially when it 
comes to a variety of semantic tags. After the comparison, preliminary decisions 
will be made on the tags and the annotation system to be used in the future 
Serbian Treebank. 
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N-gram-Based Language-independent  
TextCategorization Technique 

 
Jelena Graovac 
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Abstract 

Text categorization is a supervised learning task for assigning text documents to 
pre-defined classes of documents. It is used to find valuable information from a 
huge collection of text documents available in the digital format. This paper 
presents a simple, yet very efficient, language independent byte-level n-gram-
based technique feasible for a collection of documents that span an unrestricted 
range of topics. The technique relies on a profile document and category 
representation of restricted size and an algorithm for comparing profiles. It has 
been applied to five document collections: Ebart-3 in Serbian, Reuters-21578 
(Top 10) and 20 Newsgroups in English, Tancorp-12 in Chinese and Mesleh-10 
in Arabic, that differ in many respects. The evaluation was done by using the 
micro- and macro-averaged F1 function. The results obtained confirm that the n-
gram technique, in the case of Tancorp-12 and 20 Newsgroups corpora achieves 
better results than other n-gram-based techniques. As compared to other state-
of-the-art methods, it performs best in the case of 20 Newsgroups and Mesleh-
10 corpora, while in the case of the Tancrop-12 corpus, only a support vector 
machines classifier achieves better results. The technique is applicable to 
different domains and problems. 
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Abstract 

Language identification is the problem of identifying the language a document 
is written in. Many traditional and modern text-based applications, such as 
corpora building, machine translation, sentiment analysis or information 
retrieval, require knowledge of a language. Thus, language identification can be 
considered to be a fundamental step in automatic natural language processing. 
Because of its great importance, the proposed algorithms are numerous and very 
diverse. The approaches based on supervised machine learning and analysis of 
the most frequent n-grams, filtered so that the topic, genre and style influences 
are ignored, have given the best results so far (Lui & Baldwin, 2012). However, 
the parameters such as size of learning data, length of the observed document, 
number and nature of potential languages influence the quality of identification 
and its success rate (Baldwin & Lui, 2012). 

The Serbian language is hard to identify because of its specific 
characteristics. Firstly, it can be written in two scripts (Latin and Cyrillic), and 
secondly, two dialects are present (Ekavian and Ijekavian) and directly 
noticeable in written language, since Serbian has a morphologically based 
orthography. The languages from the region, such as Bosnian and Croatian also 
share the Ijekavian dialect and therefore the problems typical of closely related 
languages are strongly present in Serbian. The existing top-level tools do not 
yield results comparable to other classes of languages, so it is necessary to 
locate the problem and use cumulative linguistic knowledge in overcoming it. 

This paper summarizes the first results towards that goal. We have 
chosen several top-level language identification tools (langid.py, Google's CLD 
module, and tools developed with the idea of closely related languages in mind 
presented in (Tiedemann & Ljubesic, 2012)) and tested their sensibility to both 
scripts and both dialects, as well as, the influence of an enriched training set 
containing both Ekavijan and Ijekavian documents. For the purpose of testing 
we have created corpora consisting of newspaper articles, literary works written 
by local authors and translations of many popular novels. The results obtained 



indicate that not all tools support Latin and Cyrillic scripts and confirm that 
language identification of documents written in the Ijekavian variety is much 
more error prone in comparison to the documents written in the Ekavian variety. 
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Abstract 

In this paper we present an experiment involving interaction of two language 
resources for Serbian, the Corpus of Contemporary Serbian (SrpKor), and the 
system of electronic morphological dictionaries of Serbian (SrpMD-DELA). 
Both resources have been developed by the Human Language Technology 
(HLT) group at the University of Belgrade (Vitas et al., 2012). The objective of 
their interaction is to improve the characteristics of both resources iteratively.  

The Corpus of Contemporary Serbian5(SrpKor) has been developed as 
part of several projects supported by the Serbian Ministry of Science and 
Technological Development (2002-2005, 2006-2010, 2011-) and the EU-funded 
CESAR project (2011-). The total size of SrpKor2013, the current version of 
SrpKor, is 122 million words. SrpKor2013 is more of a monitor corpus than a 
balanced one. The corpus is mostly composed of general texts (~82.6%), while 
the rest consists of fiction (~8.6%), legislative texts (~5.8%) and scientific texts 
(~3%). SrpKor2013 is partially tagged, i.e. information about the lemma and 
part of speech is associated with every token. 

The system of morphological electronic dictionaries of Serbian (Krstev, 
2008) (SrpMD-DELA) consists of about 4,461,000 entries for 128,035 simple 
lemmas and about 197,800 entries for 9,697 compound lemmas, covering 11 
PoS (Krstev et al., 2011). The format of SrpMD-DELA is LADL/DELA, used 
mainly by the Unitex6corpus processing system. 

The experiment involving interaction of SrpKor and SrpMD-DELA has 
several phases: 1) Calculation and extraction of high frequency N-grams from 
SrpKor2013 (1 ≤ N ≤5); 2) N-grams from the previous step which cannot be 
tagged manually in an unambiguous manner are filtered out; 3) The remaining 
tagged N-grams are converted into a cascade of Unitex graphs, which can be 
used to tag sequences of N-gram words in an arbitrary Serbian text before 
applying SrpMD-DELA. 

5 http://www.korpus.matf.bg.ac.rs/korpus/login.php 
6 http://www-igm.univ-mlv.fr/~unitex/ 



In this way, SrpKor N-grams can decrease ambiguity during 
morphological analysis with SrpMD-DELA and enable easier creation of 
morphologically tagged texts, which can be used for training the Unitex 
morphological tagger. Trained Unitex morphological tagger can then fully tag 
the texts of SrpKor, i.e. associate all of the information about morphological 
categories that is now present in SrpMD-DELA (gender, case, number, person, 
animacy, degree, etc.) and not only information about the lemma and part of 
speech. 

The first phase of the experiment can easily be completed using the 
command-line tools of IMS CWB7, the back-end corpus manager for the web 
interface of SrpKor2013. 

The second phase of the experiment is the most demanding. It requires 
at least two experts in manual morphological tagging to control the accuracy of 
the process. Since morphological tags are not user-friendly and often seem 
cryptic to a beginner, one way to make the process of manual morphological 
tagging easier, as well as to control its accuracy, is to develop a converter of the 
DELA format of tags for Serbian to a human readable format and vice versa. 

The third phase will also require a converter of tagged N-grams to 
Unitex graphs, similar to Unitex tools, Reg2Grf and Tfst2Grf. The generated 
graphs can then be applied as a cascade of finite state transducers using the 
CasSys8 Unitex tool. 
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Abstract 

Visual text analytics has been an active area of research in recent years 
addressing the problem of integrating human user interaction in some text 
mining tasks.  I will talk about some visual analytics approaches that were 
developed based on our character n-grams methodology for text categorization. 
Among the three approaches discussed: similarity matrix based approach, 
Eulerian graph based approach, and Relative n-grams signature approach, the 
third one, the Relative n-grams signature approach, is the most developed one 
and I will provide more details about it. 
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