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1 Introduction 
The paper focuses on the achievement of the targets as follows: automatic term 

extraction stem from technical corpora (stock exchange, telecommunications), 

term annotation derived from stock exchange corpora and text alignment. We also 

calculate the success rate of an electronic dictionary of stock exchange terms and 

of a FSA which permits the automatic extraction of acronyms and initialisms in 

corpora. The above-mentioned matters will be successively presented. 

The current research has evolved around the Modern Greek language 

processing and it is integrated into a program for the development and the gradual 

completion of the Unitex Greek version. Unitex
1
 is a collection of programs 

developed for the analysis of texts in natural languages by using linguistic 

resources and tools. This work pertains to the field of NLP and is a product of 

collaboration between the Laboratoire d’Informatique Gaspard-Monge 

(Université Paris-Est Marne-la-Vallée) and the Laboratory of Translation and 

Language Processing, part of the School of French Language and Literature 

(Aristotle University of Thessaloniki). 

 

2 Term annotation 
The annotation procedure can identify and delimit words or sequences of words 

which constitute terms. The terms can be: 

a) single words (πληθωρισµός / inflation, µετοχή / stock),  

b) compound words (ελεύθερο εµπόριο / free trade),  

c) compound words composed of simple words or initialisms and compound 

words that are already terms (ζώνη ελεύθερου εµπορίου / free trade area, 

οικονοµικές καταστάσεις βάσει ∆ΠΧΠ
2
 / financial statements under IFRS

3
); 

                                                

 
1
 http://www-igm.univ-mlv.fr/~unitex/ 

2
 ∆ιεθνή Πρότυπα Χρηµατοοικονοµικής Πληροφόρησης 

3
 International Financial Reporting Standards 
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components can sometimes be two compound words (εντολή πώλησης µε 

καθορισµένη ελάχιστη τιµή / sell limit order). 

We use a linguistic approach and we surround the terms with tags: <TAG> 

(opening) <\TAG> (closing). 

In the environment of the automatic analysis system Unitex, the recognition of 

word sequences can be achieved by local grammars (they are represented in FSA
4
 

and/or FST
5
 graphs comprising eventually one or more sub-graph levels) and/or 

electronic dictionaries (lists of inflected forms provided by grammatical, 

inflectional and syntactico-semantic information). The strict approach by local 

grammar is more appropriate in the recognition of highly productive sequences 

based on a limited vocabulary and characterized by a significant distributional and 

combinatorial aspect, e.g. the dates.  

We decided to list and represent the terms of areas of interest using a 

significant and varied vocabulary in the form of a dictionary. The specialized 

dictionary we used, created by Eleni Tziafa (2007), turned out to be an essential 

linguistic tool. It includes 9,634 terminological lexical units, single words (e.g. 

µετοχοδάνειο / share investment loan) and compound words (e.g. οµόλογο-

λουλούδι / flower bond). Sequences of letters not bounded by a dash, an 

apostrophe or a space are considered as single words (Anastassiadis-Symeonidis 

1986, Kyriacopoulou et al. 2002, Silberztein 1990). Untranslated Greek, English 

and French terms are contained in texts concerning the stock exchange market. 

These terms are written either in Greek or in Latin characters (e.g. σουάπ / swap). 

For that reason, both forms were included in the dictionary. 

The dictionary’s typology consists of the following: 

• Adjectives: ενδοσυνεδριακός / intraday, οφ-σορ / off-shore 

• Nouns: αποϋλοποίηση / dematerialization, αγορά ευρωµετοχών / 

eurostock market 

• Adverbs: εξωσυνεδριακά / pre-market, κάτω από τον πάγκο / under the 

counter 

• Symbols: Τ, ΑΑΑ, ΑΑ-, Α+, ΒΒ+ 

• Verbs: αποϋλοποιώ / dematerialize 

• Acronyms
6
: ΕΛ.ΠΙΣ. (Ελληνικά Πιστοποιητικά / Hellenic Certificates) 

• Initialisms: Ο.Α.Σ.Η.Σ. (Ολοκληρωµένο Αυτόµατο Σύστηµα 

Ηλεκτρονικών Συναλλαγών) / Integrated Automated Electronic Exchange 

System 

Information has also been provided, concerning the semantic characteristics of 

entries. In the example which is given here  

αποϋλοποίη"ση.N265,N+Abst+[Action]+[Eco] 

                                                 
4
 FSA: Finite State Automaton.  

5
 FST: Finite State Transducer. 

6
 As acronym, we define an abbreviation consisting of the first syllabic fragment of the constituent 

words. As initialism, we consider a type of abbreviation that normally consists of the initial 

letters of the constituent words (Anastassiadis-Symeonidis 1986). 
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the entry αποϋλοποίηση (dematerialization) is qualified as an abstract noun (Abst), 

it expresses action ( [Action] ) and it belongs to the economic domain terms 

( [Eco] ). Similarly, as illustrated in the example which follows, the entry ευρωγέν 

(euroyen) is a concrete noun (Conc), it constitutes a monetary unit ( [Monn] ) and 

it also forms part of the economic field ( [Eco] ): 

ευρωγέν.N305,N+Conc+[Monn]+[Eco] 

To describe semantically the aforementioned terms, we consulted the same 

resources as for their collection and their morphological description, which is the 

following: 

• specialized dictionaries. It should be noted that we have already 

lemmatized terms residing in these dictionaries; 

• the terminology database IATE of the European Union; 

• several termbases, available on Internet; 

• finance and economic magazines and newspapers.  

Regarding the local grammar, the only FST we used (Figure 1), allowed after 

the application of our dictionary, the identification of the terms recognized in the 

surrounding tag. The meta-symbol <DIC> of this grammar, matches with any 

word present in our dictionary in the processed text. 

 
Figure 1: FST for term annotation 

The Annual Report and Review of the 6th Fiscal Year 2006 of the company 

Hellenic Exchanges S.A.
7
, written in Greek, was the corpus we used for the term 

annotation, in order to extract and identify the initial performance. The overall 

size of the corpus was around 714 ΚΒ (51,185 words, 158 pages). To evaluate the 

FST (see chapter 3) we did not apply it on the whole corpus. Due to its length, we 

decided to apply it on a sample corpus of 231 KB (16,820 words, 60 pages). 

The stock exchange vocabulary is specific; it is used by particular professional 

groups and covers a whole range of their issues of interest and activities. The 

1993-2000 period was determinant for the formulation of the specific Greek stock 

exchange vocabulary. In these seven years, there was experienced a remarkable 

increase in the operations and the interest shown by population. This growth 

created new needs in the market and pointed out the imperative necessity of using 

new words, which entered the domain of stock exchange as neologisms or 

neonyms. During this period, new terms were introduced constantly and 

continually into the stock exchange vocabulary. Nevertheless, after the market 

decline in 2000 until today, due to the decrease of interest for this specific 

                                                 
7
 http://www.ase.gr

 

 



 

domain, this vocabulary became more restricted. Therefore

description is permitted to a certain degree. 

As pointed out by Bowker and Pearson (2002), there is no standard size for a 

corpus to be representative. Corpora of millions or hundreds of millions of words 

can be proved useful for the research of special languages. The electronic corpora 

of special use were authentic

include texts originated from a specific thematic domain and the high frequency 

occurrence of terms related to it. Hence, stock exchange and telecommunications 

terminology is expected to occur to a grea

The first step was to preprocess the corpus

The corpus preprocess included the undermentioned operations: normalization of 

separators, identification of tokens, normalization of non

splitting into sentences and application of dictionaries. 

The corpus processing

structures, which are treated and presented under the forms of concordances. I

worth mentioning, to be 

the words of a given text, chosen on the basis of the dictionary, retrieved 

alphabetically, and presenting each word within the bilateral context. 

Concordances are of great utility, beca

use of a word in question in texts. Moreover, they provide information about the 

sort of context, narrow or broad, where the word occurs. 

Economic terms are listed in this extract of concordances:

Table 1: This is an example of concordances of Greek economic terms.

 

3 Evaluation of dictionary effectiveness
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domain, this vocabulary became more restricted. Therefore, its 

to a certain degree.  

by Bowker and Pearson (2002), there is no standard size for a 

corpus to be representative. Corpora of millions or hundreds of millions of words 

can be proved useful for the research of special languages. The electronic corpora 

authentic, i.e. without having induced any modifications. They 

include texts originated from a specific thematic domain and the high frequency 

occurrence of terms related to it. Hence, stock exchange and telecommunications 

terminology is expected to occur to a great extent in these corpora. 

The first step was to preprocess the corpus, which was incorporated in 

The corpus preprocess included the undermentioned operations: normalization of 

separators, identification of tokens, normalization of non-ambiguous fo

splitting into sentences and application of dictionaries. We then applied the FST.
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corpus to be representative. Corpora of millions or hundreds of millions of words 

can be proved useful for the research of special languages. The electronic corpora 
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include texts originated from a specific thematic domain and the high frequency 

occurrence of terms related to it. Hence, stock exchange and telecommunications 

, which was incorporated in Unitex. 

The corpus preprocess included the undermentioned operations: normalization of 

ambiguous forms, 

We then applied the FST. 

search in texts concrete morphosyntactic 

structures, which are treated and presented under the forms of concordances. It is 

including all 

the words of a given text, chosen on the basis of the dictionary, retrieved 

presenting each word within the bilateral context. 

use they allow the possibility to study the 

use of a word in question in texts. Moreover, they provide information about the 

 

s is an example of concordances of Greek economic terms. 
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The results we obtained after the dictionary application are presented below:  

1,857 matches 

2,925 recognized units 

6.365% of the text is covered 

In order to assess the quality of the dictionary, we used two basic evaluation 

measures: precision and recall. In the context of the present study, precision can 

be defined as the ratio of relevant terms over the total number of terms retrieved 

by the corpus processing system. Recall is the ratio of relevant terms retrieved by 

the corpus processing system over the total number of relevant terms in the 

corpus. For the precision percentage, it is essential to calculate the terms retrieved 

from the text, while for the recall percentage it is required to locate the exact 

number of correct terms included in the text. That calculation has to be made 

manually.  

More precisely, out of the 1,857 matches retrieved from the 231 KB text, the 

relevant terms were 1,786, that is a percentage of 96.1%. As for the recall ratio, 

the corpus processing system retrieved 1,786 terms, while it should have returned 

2,100 terms. Thus, it was covered at a percentage of 85.04%. Moreover, there was 

a percentage of 3.82% corresponding to words that should not have been 

retrieved. The number of irrelevant terms constitutes the noise. Noise is due to 

ambiguous words which may come either from the special vocabulary or from the 

general. By applying the specialized dictionary the system recognized words that 

were not only terms but also they were registered in the general dictionary. For 

instance the words αποτέλεσµα, εκτέλεση, πράξη are term entries occurring in both 

the specialized and general dictionaries.  

The undermentioned examples are provided to illustrate the method of 

lemmatization in the specialized dictionary, the recognized term as well as the 

common word: 

• αποτέλεσµα,.N+[Eco]:Nns:Ans:Vns / effect, result 

αποτέλεσµα φορολογικού ελέγχου / audit results 

αποτέλεσµα µε µια µατιά / result in a glance 

• εκτέλεση,.N+Abst+[Eco]:Nfs:Afs:Vfs / execution 

εκτέλεση εντολής / order execution 

εκτέλεση των καθηκόντων / duty execution  

• πράξεις,πράξη.N+[Eco]:Nfp:Afp:Vfp / trading 

πράξεις από τον δικαιούχο των αξιών / shareholder trading 

πράξεις ατιµωτικές / dishonest acts 

 

4 Text Alignment 
For the term extraction of bilingual texts we proceeded to the text alignment. This 

process is based on the principle that parallel texts, which usually are a source text 

and the target text(s) produced, can be aligned at a sentential level. More 



 

concretely, it is possible to search a word or a phrase in both texts and find their 

translation in sentences aligned with those containing t

question. However, it should be stressed that word alignment is still not possible. 

Patrick Watrin integrated into Unitex the Open Source text alignment tool 

XAlign, developed at the LORIA (Laboratoire Lorrain de Recherche en 

Informatique et ses Applications). 

The corpora we had at 

a) Annual Report and Review of the 6th Fiscal Year 2006 of Hellenic 

Exchanges S.A. The size of the Greek and the English corpora amount to a 

total of 714 KB and 672 KB respective

b) Annual Report 2008 of the Hellenic Telecommunications and Post 

Commission (ΕΕΕΤ

ΚΒ, while the English corpus is totaling 

In the next three images is shown an example of the alignment process on the 

stock exchange corpora. The first image displays the sentential alignment whereas 

the second image represents the search of the term 

the third image, we obtained only the sentences which contain 

those including dividend. 

  

 
 

 

                                                
8
 http://www.eett.gr 
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Table 2: These are examples of the alignment process on stock exchange corpora.

 

5 Term extraction using FSA
In the framework of automatic term 

shown below that allows the recognition of a noun followed by an acronym or 

initialism (Kyriacopoulou, Martineau and Tziafa: 2009)

Figure

We applied the FSA on the 

51,185 words, 158 pages), the 

53,152 words, 154 pages), the 

words, 100 pages) and, finally, the English 

46,680 words, 98 pages). In the present article, we set forth the concordances we 

retrieved from the Greek corpora. 

The occurrences took the following form of concordances:

Table 3: This is an example of concordances taken from the corpus
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Table 2: These are examples of the alignment process on stock exchange corpora.

Term extraction using FSA 
In the framework of automatic term extraction, we applied on the corpora the FSA 

shown below that allows the recognition of a noun followed by an acronym or 

opoulou, Martineau and Tziafa: 2009).   

Figure 2: FSA for term extraction 

We applied the FSA on the Greek corpus of stock exchange terms (714 KB: 

pages), the English corpus of stock exchange terms (672 KB: 

53,152 words, 154 pages), the Greek telecommunications corpus (708 KB: 45,

and, finally, the English telecommunications corpus (

). In the present article, we set forth the concordances we 

retrieved from the Greek corpora.  

The occurrences took the following form of concordances: 

: This is an example of concordances taken from the corpus

of Greek stock exchange terms. 

Table 2: These are examples of the alignment process on stock exchange corpora. 
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Table 4: This is an example of 

of 

 

Table 5: This is an example of 

of 

 

The system failed to recognize some occurrences 

typographic symbols -punctuation marks, special purpose characters

letters among majuscule letters, occurrence of the initialism befor

form, etc.). E.g.: 

• «ΧΡΗΜΑΤΙΣΤΗΡΙΟ ΑΞΙΩΝ ΑΘΗΝΩΝ Α.Ε.» 

Exchange 

• ∆ιεθνή Πρότυπα 

International Financial Reporting Standards

• Ανάπτυξη Συστηµάτων

Α.Ε.) / Development of Capital Market Systems and Support S.A.

• Συνδέσµου Μελών

Members of Athens Stock Exchange Association

• Πολυµεσικών Μηνυµάτων

Premium Multimedia 

• Νόµο Κοινές Υπουργικές Αποφάσει

Decisions 

• Voice over Internet Protocol (VoIP) 

• Εθνικής Επιτροπής

Communications & Post Commission

• Αστικά Κέντρα (Α/Κ) / 

• Χάρτη Υποχρεώσεων

Obligations to the Consumer
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Table 4: This is an example of English term concordances taken from the corpus

of Greek telecommunications terms. 

Table 5: This is an example of Greek term concordances taken from the corpus 

 Greek telecommunications terms. 

The system failed to recognize some occurrences for several reasons (use of 

punctuation marks, special purpose characters-, minuscule 

letters among majuscule letters, occurrence of the initialism before the complete 

«ΧΡΗΜΑΤΙΣΤΗΡΙΟ ΑΞΙΩΝ ΑΘΗΝΩΝ Α.Ε.» (ΧΑ) / Athens Stock 

 Χρηµατοοικονοµικής Πληροφόρησης (∆ΠΧΠ

International Financial Reporting Standards 

Συστηµάτων και Υποστήριξης Κεφαλαιαγοράς Α.Ε. (

Development of Capital Market Systems and Support S.A.

Μελών των Χρηµατιστηρίων Αθηνών (Σ.ΜΕ

Members of Athens Stock Exchange Association 

Μηνυµάτων (MMS) Προστιθέµενης αξίας (PMMS)

Premium Multimedia Messaging Service 

Νόµο Κοινές Υπουργικές Αποφάσεις (ΥΑ) / Common Minister

Voice over Internet Protocol (VoIP)  

Επιτροπής Τηλεπικοινωνιών & Ταχυδροµείων (ΕΕΤΤ) / 

Communications & Post Commission 

Αστικά Κέντρα (Α/Κ) / Cities 

Υποχρεώσεων προς τον Καταναλωτή (ΧΥΚ) / Chart of 

Obligations to the Consumer 

 

concordances taken from the corpus 

 

concordances taken from the corpus  

for several reasons (use of 

, minuscule 

e the complete 

Athens Stock 

∆ΠΧΠ-IFRS) / 

(Α.Σ.Υ.Κ. 

Development of Capital Market Systems and Support S.A. 

ΜΕ.Χ.Α.) / 

(PMMS) / 

Minister's 

/ Hellenic 

Chart of 
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• γραµµή βοήθειας (HELP LINE) 

• Σύντοµων Γραπτών Μηνυµάτων προστιθέµενης αξίας (PSMS) / Premium 

Short Message Services 

• SNG (Satellite News Gathering)  

 

6 Evaluation of FSA effectiveness 
To evaluate the FSA we did not apply it on the total Greek corpus of stock 

exchange terms, but on a representative sample of 231 ΚΒ (16,820 words, 60 

pages). As regards the English corpus of stock exchange terms, we used 218 KB 

(17,216 words, 50 pages) out of 672 KB. Likewise, we made use of 396 KB 

(23,323 words, 50 pages) from the Greek telecommunications corpus, instead of 

its entire size and 383 KB (24,660 words, 50 pages) from the English 

telecommunications corpus instead of 673 KB. We set out the results taken out 

from the Greek corpora. 

With respect to: 

a) the corpus of stock exchange terms, the results we found are cited below:  

 

14 matches 

122 recognized units 

0.265% of the text is covered 

Evaluation measures 

• Precision 12/14 = 85.7%  

• Recall 12/19 = 63.1%  

Noise = 14.2% 

 

b) the corpus of telecommunications terms, the results we found are presented 

below: 

 

71 matches 

699 recognized units 

0.847% of the text is covered 

Evaluation measures 

• Precision 68/71 = 95.7%   

• Recall 68/107 = 63.55%   

Noise = 4.22%   

 

7 Conclusions and perspectives 
In this paper, we have described the procedure of the automatic term extraction 

appearing in technical texts (stock exchange, telecommunications). By means of 

an electronic dictionary of stock exchange terms and a FST we have shown how 

to annotate terms in a stock exchange corpus. We have also focused on text 

alignment of parallel (Greek and English) technical corpora. A FSA has been 
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utilized to track acronyms and initialisms in these corpora. Finally, we proceeded 

to the evaluation of the electronic dictionary of stock exchange terms and of the 

FSA.  

There are a number of potential areas for application of the topics discussed in 

this paper such as the automatic translation, the language teaching, the search 

engines, the spelling correctors as well as the syntactic correctors. The 

improvement of the performance of the stock exchange terms dictionary, the 

creation of a telecommunications terms electronic dictionary and a tool creation 

for the automatic term extraction, are among the variety of perspectives that we 

will endeavor to fulfill through future research. In addition, semantic term tagging 

would offer a subtle text analysis and a meticulous research by category. 
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