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1
Introduction

I

t is very important, indeed, for teachers and educators of all levels of our educational system, as well as other professionals involved in the field of Special Education, to use computational tools and products like computational lexica for Natural Language Processing in order to express clearly and accurately the subtle meanings needed for the study and implementation of the principles and methods of this field. 

While we could find general monolingual (Greek) and bilingual (Greek-English or English-Greek) electronic dictionaries, computational tools, and products like computational lexica for Natural Language Processing in general fields as well as terminological databases in other fields there are no available such products for this field. In the available dictionaries and computational lexica we find translational equivalents of words from English to Greek or the opposite in general meanings or meanings in other domains such as medicine. For example in the Systran Translation Engine [1] the term “education” is translated as “ekpaidefsi” only and not as “agogi” which corresponds to the term “education” too. Also, the term “instruction” is translated as “odigia-instructions” and not as “didaskalia-teaching” which is found in the dictionaries used here. Finally, the term “class” is translated as “katigoria-category” and not as “taxi-classroom”. 

A bilingual computational dictionary in the frame of Special Education field will include translational equivalents of words from English to Greek or the opposite in meanings that belong to the domain of Special Education in order to express clearly and accurately the subtle meanings of words in this field and at the same time provide its users with a deep knowledge of the area of Special Education. One issue that must be taken into account in such a dictionary is the world knowledge. For instance, the term “ataxia” as a noun means an inability to coordinate voluntary muscular movements and belongs not only to the domain of medicine but to the domain of Special Education as well. Furthermore, the same term in Greek as a noun also means a disorderly behaviour and corresponds to the English term “prank” and they both belong to the domain of behaviour. Our proposals intend to provide a method for creating a dictionary that supports the semantic transfer between two languages with high command of both languages in this specific domain. We need to build a dictionary that includes not only Greek words and their English equivalents, but also semantic information. The semantic criteria for grouping senses separately include differences in semantic classes of arguments, differences in the types of events, and whether there is a specialized subject domain or not. Also, we utilize domain terms relations between the entries and their explanations to select the correct sense. For example “class”, as a noun meaning a body of students meeting regularly to study the same subject, belongs to the domain of education while it is a different  sense from the “class” meaning a group sharing the same economic or social status which belongs to the domain of sociology or economics, and from the “class” meaning a group, set or kind sharing common attributes which belongs to a general domain.  

In this paper the central question posed is, which Word Sense Disambiguation (WSD) problems can  be solved, and we propose methods for solving them. A wide range of WSD algorithms and techniques has been developed, utilizing machine readable dictionaries, statistical and machine learning methods, even parallel corpora. We propose WSD methods and techniques utilizing machine readable dictionaries and we use a word thesaurus for a comparison of semantic relations of the terms. Also, we use comparable corpora for a comparison of semantic information quality that is exploited and transferred in our proposed dictionary from dictionaries that are used and for an evaluation of which terms need a WSD solution. WSD is important in natural language processing and text mining tasks, such as machine translation, speech processing, information retrieval, and document classification. Our aim is this dictionary to serve as a tool for machine translation and as a tool that supports a common terminology base in this field, a field with a limited number of sources and tools.  

In order to achieve this goal, we propose a translation from English to Greek for two reasons. Firstly there is a problem with reliable definitions of Greek words in English and secondly the translation from English to Greek will be of interest for Greek users while the opposite will not attract more interest. Also, we suggest a wide range of computational tools for solving WSD problems like semantic classes marked, use of domain information, noun-modifier collocation, and other statistical information. The innovative point of our proposals is a WSD method, which explores all senses of a word and ends up with the best definition for the specific domain.

The rest of the paper is organized as follows. Section 2 provides preliminary information concerning the record, the possible WSD problems, and the proposed method for their solution and the creation of the dictionary as well. Section 3 compares the proposed dictionary with WordNets. Section 4 compares the semantic information quality of dictionary with corpora, and section 5 concludes.

2
The  proposals for creating the dictionary 
The record in the dictionary includes entries with their definitions that promote information relative to their meaning for each language and their explanations do not present circular definitions. We used the on-Line Dictionaries to exploit the semantic information that they contain, transferring as much as possible to files of our dictionary for both languages.

The entries of the dictionary are a hundred and fifty terms which we took from the bilingual publication "Special Glossary" [2] of Special Education of European System of Documentation and Information in the Education (EU.D.I.S.ED). We created the English file by using the Greek-English Georgakas On-Line Dictionary [3] and the English-Greek Merrian-Webster On-Line Dictionary [4] and the Greek file by using the Common Greek Triantafyllidis On-Line Dictionary [5]. 

We used the above dictionaries for the transference of entries definitions word to word. When there is more than one explanation for the same entry the recording allows two or more versions. These versions are distinguished by the number that we entered next to each entry. Some indicative semantic classes of entries are: 

spaces 

taxi1 = the placement of things in the right place 

taxi2 = circle of courses that corresponds with one school year 

taxi3 = the total number of students that attends the same circle of courses 

taxi4 = room of teaching 

class1 = a body of students meeting regularly to study the same subject 

class2 = a course of instruction 

persons 

daskalos1 = one who transmits in student systematic knowledge 

teacher1 = one whose occupation is to instruct 

teacher2 = one whose occupation is to cause to know something 

energies of students 

anagnosi1 = recognition of written symbols that compose a written text 

anagnosi2 = reading aloud 

anagnosi3 = the comprehension of meaning of symbols or points 

anagnosi4 = deciphering 

reading1 = to receive or take in the sense of letters or symbols especially by sight or touch 

reading2 = to utter aloud the printed or written words 

faculties 

antilipsi1 = complex operation that the person acquires through knowledge of reality 

antilipsi2 = the ability of a person to understand 

antilipsi3 = knowledge of an object 

antilipsi4 = the opinion that somebody has for something 

perception1 = a capacity for comprehension 

perception2 = awareness of the elements of environment through physical sensation  

systems and organs of communication 

glossa1 = muscular, sensuous and agile organ that is found in the stomatic cavity 

glossa2 = organ of speech 

glossa3 = system of communication between the persons that use phonemes 

glossa4 = any other means apart from speech that helps  communication 

     language1 = the words, their pronunciation, and the methods of combining them used and understood by a comu   

     nity 

language2 = audible, articulate, meaningful sound as produced by the action of the vocal organs 

  language3 = a systematic means of communicating ideas or feelings with the use of conventionalized signs, sounds, 

  gestures, or marks having understood meanings 

language4 = a formal system of signs and symbols including rules for the formation and transformation of admissi 

ble expressions

language5 = the study of language especially as a school subject 

instructive energies 

didaskalia1 = educational process through which the transmission of knowledge takes place 

instruction1 = the action, practice, or profession of teaching 

agogi1 = set of organised energies that take place aiming at the mental, intellectual and physical development of a       

person 

ekpaidefsi1 = cultivating the mental and bodily faculties and dexterities of individuals

education1 = the field of study that deals mainly with methods of teaching and learning in schools

education2 = to train by formal instruction and supervised practice especially in a skill, trade, or profession 

education3 = to develop mentally, morally, or aesthetically especially by instruction 

deficits 

agnosia1 = lack of knowledge, ignorance, illiteracy 

agnosia2 = weakness of reading of various stimuli 

agnosia1 = lack of knowledge, ignorance 

agnosia2 = loss or diminution of the ability to recognize familiar objects or stimuli usually as a result of brain dam
age 

In the above indicative examples of entries most of the words include multiple senses so there are from one to five versions of entries. Their explanations include one or more words depending on the completeness of explanation so that it is processed from the computer. We recorded the definitions of entries with the form of a simple rule that includes the entry with the number of record and its formulation of explanation in natural language as it is defined in the dictionaries that we used. We denoted the relation of entry with its explanation with the symbol =. For the record of the rule we assume that the polysemous word w has a set of potential senses ω=(ω1, ..., ωc( and the definitions of potential senses have a set of features f=(f1, . . ., fn(. The simple rule of recording is that w=(ω1,f1, ..., ωc,fn(.  We present alphabetically only the entries in the Greek file. In the English file we present them according to its corresponding meaning to the Greek term. 

It should be pointed out that because we used three dictionaries to build a new one we must look at some Word Sense Disambiguation problems such as ambiguous words, wider meaning than the original word, not directly corresponding words in the target language, and paraphrasing [6]. For example, the entry “agnosia” of both Greek and English file has two definitions. In the Greek file it is defined as 1. “lack of knowledge, ignorance, illiteracy” [5] and 2. “as weakness of reading of various stimuli” [5]. And in the English file it is defined as 1. “lack of knowledge, ignorance” [3] and 2. as “loss or diminution of the ability to recognize familiar objects or stimuli usually as a result of brain damage” [4]. The first definition “lack of knowledge, ignorance, illiteracy” [5], [3] is the same for both languages while the second definitions “weakness of reading” [5] for Greek and “loss or diminution recognize” [4] for English express a partial mismatch of their semantic relations.

The entries “agogi” and “ekpaidefsi” of the Greek file have one definition and they correspond with the entry “education” that has three definitions in the English file. It is defined as 1. “the field of study that deals mainly with methods of teaching and learning in schools” [4], 2. as “train by formal instruction and supervised practice especially in a skill, trade, or profession” [4] and 3. as “develop mentally, morally or aesthetically especially by instruction” [4]. 

In these entries the definitions have the same meaning in both languages but they are expressed in a very mismatch way. The definition for entry “ekpaidefsi” has the same meaning as the definition for second and third version of education but is expressed differently 1. as “cultivating the mental and bodily faculties” for “ekpaidefsi” [5], 2. “as train by formal instruction” for “education2” [4] and 3. “as develop mentally by instruction” for “education3” [4]. The definition for entry “agogi” has the same meaning with the first version of education but is expressed differently 1. as “organised energies” for “agogi” [5] and 2. as “methods of teaching” for “education1” [4]. 
It is interesting to note that the entries “antilipsi” and “anagnosi” of the Greek file include multiple senses. The entry “antilipsi” is defined 1. as “complex operation”, 2. as “possibility”, 3. as “knowledge” and 4. as “opinion” and the entry “anagnosi” is defined 1. as “recognition”, 2. as “reading”, 3. as “comprehension” and 4. as “deciphering” [5]. This means that a single word is associated with multiple senses or meanings and that this word has different translations for different senses which are potentially ambiguous within a given domain. The correct choice demands deep  knowledge of Special Education.

This gives rise to two implications. The first one is that the exact semantic transfer between languages can be difficult for some words, and those words that are not transfered clearly in translation tell us much about the specific language  [7]. The other implication is that finding the optimal match of translation requires high command of the two languages: Greek and English in this case.

Clearly different senses of the same noun can be differentiated because they will appear in different semantic classes, for example the entry “glossa” of Greek file that is defined as “muscular organ” versus “glossa” that is defined as “system of communication” [5]. In a machine readable dictionary, these entries with multiple senses can be translated correctly if they have the correct semantic classes marked. However finer grained variation, such as the difference between “agogi” and “ekpaidefsi” as well as “education” in English are harder to distinguish using semantic classes. In this case other methods can be used to distinguish between such variants in machine translation, including the use of domain information, noun-modifier collocation, and other statistical information.

Specifically, a methodological support that can benefit machine translation in the field of Special Education with computational solution of the lexical ambiguity of a word is that:

· The translation will be from English to Greek because there is a problem with reliable definitions of Greek words in English. The definitions of Greek words in English are translated by us. So we can not substantiate the accuracy of them even though the translation is correct. 

· The translation from English to Greek will be of interest for Greek users while the opposite will not  attract more interest. 

· Our semantic criteria for grouping senses separately will include differences in semantic classes of arguments (abstract versus concrete, energies of students versus instructive energies, systems versus organs of communication, different types of faculties and deficits), differences in the type of event (abstract, concrete, mental, emotional, etc), and whether there is a specialized subject domain or not.

Finally, we propose a method of collecting the correct sense of polysemous words with the purpose of solving the problem of Word Sense Disambiguation. Based on the study of Cuong [8], who has concentrated on the two important tasks which have strong impacts on improving accuracy for WSD systems, including knowledge determination and using machine learning approaches, we  suggest investigating this particular kind of knowledge such as the sense definition in a dictionary. 

In this work the author presents a study on the problem of Word Sense Disambiguation with the purpose of improving the quality of the task by focusing on feature selection, investigating various kinds of knowledge sources to represent context and applying some feature selection methods for learning. A method that he proposes is a combination of two algorithms Forward Sequential Selection (ESS) and Backward Sequential Selection (BSS). In the ESS algorithm, at first he selects the best feature subset according to results tested on all subsets, next step, he finds a subset from the remaining subsets so that the combination between it and the selected subset gives the best accuracy in comparison with other combinations. This process will be repeated until all subsets are selected or until the new combinations do not improve accuracy. In the BSS algorithm, the starting set includes all subsets, and then one subset from the selected subsets will be removed if the remaining set gives the best accuracy. This process will be stopped if it cannot improve accuracy. The Cuong [8] proposes a combination of ESS and BSS learning algorithms, thus it can avoid the local optimization abtained by only using FSS as in studies of Mihalcea [9] and Lee & Ng [10]. 

Based on these types of applications we aim to propose a method of collecting the correct sense of a word which will help find out the best selection. Our proposed method consists of six steps. Given a text in the field of Special Education which includes polysemous words, a set of meanings of these words must be disambiguated. 

 Step 1: Fragment the text into sentences, and select the polysemous words.

 Step 2: Determinate the useful information applying a method to collect the correct sense. For example for the entry “perception” that is defined in Merrian-Webster dictionary [4] 1a. as perceiving “observation”, 1b. as a mental image “concept”, 2. as obsolete “consciousness”, 3a. as “awareness of the elements of environment through physical sensation”, 3b. as “physical sensation interpreted in the light of experience”, 4a as quick, acute, and intuitive cognition “appreciation” and 4b. as “a capacity for comprehension”, collect the correct sense by removing  one sense from the selected senses if the remaining set gives the best accuracy. 

Step 3: Stop the process when the sense cannot improve the accuracy. 

Step 4: Conclude to the best definitions. For example for the entry “perception” we conclude to the two best definitions for the field of Special Education 1. as “a capacity for comprehension” and 2. as “awareness of the elements of environment through physical sensation” [4]. 

Step 5: Find a definition from the remaining two definitions so that the combination between it and the selected definition gives the best accuracy in comparison with other combinations. 

Step 6: Repeat this process until all definitions are selected or until the new combinations do not improve accuracy.

3
Comparison of proposed dictionary with wordnets
In order to compare our record of proposed dictionary to that of WordNets , we note that in the database of the dictionary we recorded only one part of speech from the four that are recorded in English WordNet 2,0. c (r) [11] and in Greek WordNet 0.9. a (r) [12], the nouns.  We selected the nouns because, as pointed out by Fellbaum [13], the nouns could be represented in a fairly straightforward way in WordNet, and their clear organization has made them the favourite target for NLP applications. The noun lexicon is also a good place to look for lexical gaps, in particular when comparing the noun component of  WordNet with those of the languages that make up EuroWordNet [14], [15], [16]. 

We will refer to the terms “education”, “agogi”, “ekpaidefsi”, and “didaskalia”.  In the dictionary we have  recorded the terms “agogi”, “ekpaidefsi”, and “didaskalia”. The term “agogi” is defined as “whole from organised energies that take place aiming at the mental,  intellectual, and physical development of a person”, the term “ekpaidefsi” as “cultivating the mental and bodily faculties and dexterities of individuals”, and the term “didaskalia” as “educational process through which the transmission of knowledge takes place” [5]. 

In the equivalent WordNets [11], [12] we located the terms education:1, education:2 and education:4. The term education:1 is reported in the instructive activities and the corresponding Greek term is the educational action, the term education:2 is reported in  education and the corresponding Greek term is  education and the term education:4 is reported in the activity of teaching and the corresponding Greek term is  education. 

Concerning the network of semantic relations the term “didaskalia” of the proposed dictionary corresponds with the general terms of corresponding WordNet [11], education:1-educational drasi:0 and education:4-ekpaidefsi:3 and in the synonyms instruction:2 and educational activity:1, in hypernyms diapaidagogisi:0 and didaskalia:0 and in hyponyms teaching:1 and instruction:3, while the term “ekpaidefsi” corresponds with the general terms of corresponding WordNet [11], education:2-morfosi:3. The term “agogi” could be identified with corresponding with the term “didaskalia” because it is defined as a set of organised energies that take place aiming at the mental, intellectual and physical development of a person. 

Concluding, we note that several WSD approaches make good use of the fact that thesauri like WordNet offer important vertical (“is-a”, “has-part”) and horizontal (synonym, antonym, coordinate terms) semantic relations. Some examples of these WSD approaches are in studies of Mihalcea et al., [17], Mavroeidis et al., [18], and Montoyo et al., [19]. The semantic links between senses, as derived from thesaurus, are thus important, and we can use them to solve several WSD problems with methods which take into consideration these semantic links. So we propose all relevant senses w1 and w2 of the words that are retrieved from the machine readable dictionaries which are used to construct a network of direct sense-to-sense relations like the method of Tsatsaroni et al, [20] but only with nouns, ignoring other parts of speech. 

4
Comparison of semantic information quality with corpora

	Greek 

Entries
	Entries of 

paper 1
	Entries of 

paper 2
	Entries of 

Paper 3

	
	M

1
	MM2
	MM3
	MM4
	MM1
	MM2
	MM3
	MM4
	M

1
	MM2
	MM3
	MM4

	Taxi
	24
	
	
	
	6
	
	
	
	6
	
	
	

	daskalos/

paidagogos/

ekpaideftikos
	32
	
	
	
	6
	2
	
	
	85
	15
	
	

	anagnosi
	8
	
	
	
	7
	
	
	
	
	
	
	

	antilipsi
	2
	
	
	
	3
	
	
	
	
	
	
	

	glossa
	20
	1
	1
	1
	3
	
	
	
	3
	1
	
	

	didaskalia
	2
	
	
	
	5
	
	
	
	5
	
	
	

	anagi
	8
	1
	
	
	-
	
	
	
	61
	13
	
	

	agogi
	2
	
	
	
	1
	
	
	
	116
	
	
	

	ekpaidefsi
	2
	
	
	
	2
	
	
	
	30
	
	
	


TABLE 1
MONOLINGUAL MEASUREMENT AMONG

          GREEK ENTRIES OF CORPUS    
We compare the semantic information quality of  the on-Line Dictionaries that we used with comparable electronic corpora that are composed of documents on the same topics and are produced in the same period, that is, the first decade of the twenty – first century. At first, we present a monolingual measurement by finding specific terms of the corpus and figuring out how many of them correspond to each version in specific environments (see Table 1). We used three papers of web: a direct translation from an English paper [21], a paper of school counsellor in the personal website [22], and a report of the European Organization of Special Education that is available in twelve other languages [23].  
In the first paper we examined a sample of 104 words and we found 24 (23%) words for “taxi”, 32 (30.7%) words for “daskalos-paidagogos-ekpaideftikos”, 8 (7.6%) words for “anagnosi”, 2 (1.9%) words for “antilipsi”, 20 (19.2%) words for the first meaning of “glossa”, 1 (0.9%) word for the second meaning of “glossa”, 1 (0.9%) word for the third meaning of “glossa”,  1 (0.9%) word for the fourth meaning of “glossa”, 2 (1.9%) words for “didaskalia”, 8 (7.5%) words for the first meaning of “anagi”, 1 (0.9%) word for the second meaning of “anagi”, 2 (1.9%) words for “agogi” and 2 (1.9%) words for “ekpaidefsi”.

In the second paper we studied a sample of 35 words and we found 6 (17.1%) words for “taxi”, 6 (17.1%) words for “daskalos-paidagogos-ekpaideftikos” as noun, 2 (5.7%) words for “daskalos-paidagogos-ekpaideftikos” as adjective, 7 (20%) words for “anagnosi”, 3 (8.5%) words for “antilipsi”, 3 (8.5%) words for “glossa”, 5 (14.2%) words for “didaskalia”, 1 (2.8%) word for “agogi” and 2 (5.7%) words for “ekpaidefsi”.

In the third paper we studied a sample of 335 words and found 6 (1.7%) words for “taxi”, 85 (25.3%) words for “daskalos-paidagogos-ekpaideftikos” as a noun, 15 (4.4%) words for “daskalos-paidagogos-ekpaideftikos” as an adjective, 3 (0.8%) words for the first meaning of “glossa”, 1 (0.2%) word for the second meaning of “glossa”, 5 (1.4%) words for “didaskalia”, 61 (18.2%) words for the first meaning of “anagi”, 13 (3.8%) words for the second meaning of “anagi”, 116 (34.6%) words for “agogi” and 30 (8.9%) words for “ekpaidefsi”.

This data gives rise to some implications. One is that the frequency of word versions varies in different environments. For example the percentage of the word “agogi” is low in two papers but high in one. Another point is that  most words are found to have only one meaning except for the word “glossa” that is found to have from one to four meanings, the word  “daskalos-paidagogos-ekpaideftikos” that is found to differ grammatically and the word “anagi” that is found to differ both semantically and grammatically. 

Secondly, we present the bilingual measurement among English-Greek entries with a parallel paper that we found in the web (see Table 2).  The initial paper [24] is an English paper that is translated directly in Greek [21].

TABLE 2
BILINGUAL MEASUREMENT AMONG GREEK-ENGLISH ENTRIES OF THE   PARALLEL CORPUS    

	Greek-Englich entries
	Number of Greek entries
	Number of English entries
	Greek versions
	English versions

	
	
	
	M1
	M2
	M3
	M4
	M1
	M2
	M

3
	M4

	taxi-class
	24
	24
	24
	
	
	
	24
	
	
	

	daskalos-teacher
	32
	14
	32
	
	
	
	14
	
	
	

	anagnosi-reading
	8
	8
	8
	
	
	
	8
	
	
	

	antilipsi-perception
	2
	-
	2
	
	
	
	-
	
	
	

	glossa-language
	23
	32
	20
	1
	1
	1
	31
	1
	
	

	didaskalia-instruction
	2
	10*
	2
	
	
	
	-
	3
	7
	

	anagi-need
	9
	18*
	8
	1
	
	
	6
	2
	10
	

	agogi-education
	2
	-
	2
	
	
	
	-
	
	
	

	ekpaidefsi-education
	2
	1
	2
	
	
	
	1
	
	
	


In the Greek paper we examined a sample of 104 words and found 24 (23%) words for “taxi-class”, 32 (30.7%)   words for   “daskalos-teacher”, 8 (7.6%) words for “anagnosi-reading”, 2 (1.9%) words for “antilipsi-perception”, 20 (19.2%) words for the first meaning of “glossa-language”, 1 (0.9%) word for the second meaning of “glossa-language”, 1 (0.9%) word for the third meaning of “glossa-language”, 1 (0.9%) word for the fourth meaning of “glossa-language”, 2 (1.9%) words for “didaskalia-istruction”, 8 (7.6%) words for the first meaning of “anagi-need”, 1 (0.9%) word for the second meaning of “anagi-need”, 2 (1.9%) words for “agogi-education” and 2 (1.9%) words for “ekpaidefsi-education”.

In the English paper we checked a sample of 107 words and found 24 (22.4%) words for “taxi-class”, 14 (13%) words for “daskalos-teacher”, 8 (7.4%) words for “anagnosi-reading”, 31 (28.9%) words for the first meaning of “glossa-language”, 1 (0.9%) word for the second meaning of “glossa-language”, 3 (2.8%) words for “didaskalia-teaching”, 7 (6.5%) words for “didaskalia-instructions”, 6 (5.6%) words for the first meaning of “anagi-need” as a noun, 2 (1.8%) words for the second meaning of “anagi-need” as an adverb, 10 (9.3%) words for the third meaning of “anagi-need” as a verb, 1 (0.9%) word for “ekpaidefsi-education”.                                                                    
One implication from this data is that generally the total number of words does not differ in these bilingual papers but there are some words like “daskalos-teacher” and “anagi-need” that have different frequency in both papers. Another point is that  most words for both papers are found to have only one meaning except for the word “glossa” that is found to have from one to four meanings in both papers and the word “anagi” that is found to differ only in the English paper grammatically. Interestingly enough in the English paper the word instruction is not reported as the equivalent word “didaskalia” of our record. The word “teaching” is reported that successfully explains the meaning of “didaskalia” but the word “instructions” is also reported that does not explain the meaning of  “didaskalia” correctly.

Generally the measurement indicates some problems of Word Sense Disambiguation such as ambiguous words, wider meaning than the original word, not directly corresponding words in the target language, and paraphrasing. We must examine these problems and we must propose possible solutions with a wide range of computational tools such as semantic classes marked, use of domain information, noun-modifier collocation, and other statistical information. Firstly, with semantic classes marked, the same noun can be differentiated because it will appear in different semantic classes for example the word  “glossa” that is found to have from one to four meanings in the parallel paper can be distinguished among such meanings with the use of semantic criteria like differences in the semantic classes of arguments -abstract versus concrete and systems versus organs of communication. Secondly, with domain information the same noun can be differentiated  because it will appear in different types of events for example the word “need” that is found to differ in meaning in the Greek papers can be distinguished among such meanings with the use of semantic criteria  like differences in the type of event -abstract, concrete, mental, emotional, etc. Third, finer grained variation, such as the difference between words “agogi” and “ekpaidefsi” as well as “education” in English or “daskalos”, “paidagogos”, and “ekpaideftikos” all “teacher” in English according to paper [24], but “teacher”, “schoolteacher”, and “educator” according to the translation in Systran Translation Engine [1], can be distinguished with the use of noun-modifier collocation, and other statistical information. 

5
Conclusion 

According to Rassier [25], Boas [26], and Dorr & Habash [27], bilingual lexicons play a great role in computational approaches to translation of human languages. We believe that the proposed dictionary can play such role because it refers to a specific field like corresponding ontology systems in the field of medicine [28], [29], [30], [31]. In our opinion it may serve two important groups of users. On the one hand, most official and educational documents are published in English. Therefore the proposed dictionary may serve as a tool for English-Greek machine translation of these documents for an expert from the Special Education sector. On the other hand, it could also be useful for non-Greek speakers who want to read, for example, approximate translations of Greek-only web documents. Also, we must note that the proposed dictionary could solve Word Sense Disambiguation problems because we propose simple rules and techniques for record and we suggest a wide range of computational tools for solving these problems. The importance of our proposals lies on the method that we suggest, that is, finding out the best selection of the correct sense of polysemous words and the network construction of direct sense-to-sense relations. However, the development of the method and its application requires  availability of machine-readable Greek and English dictionaries. Concluding we will note that the creation of a bilingual computational dictionary in the frame of Special Education is possible and it will contribute in the most complete and modern development of this sector, because it promotes the creation of a common scientific terminology, it supplies teachers with a list of meanings, and it can improve the accuracy of translation with up-to-date technological tools and techniques. 
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