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The main objective of this workpackage is to characterize the main steps that have been done in restructuring the individual core WordNets developed in the previous workpackages (WP2, …) after performing the evaluation of the accuracy of the implementation of the monolingual wordnets and validation of the interlingual linking. The restructuring involves the following points:

1. Balkanet addition to PWN and EWN

2. Extension of the BCs and BCSs, relinking to PWN 2.0

3. New structures introduced recently - valency frames

4. Adding Domains

5. Relations to SUMO Ontology (in VisDic)

1. Balkanet addition to PWN and EWN                                                                                

1. 1 Bulgarian

1. Introduction 

Bulgarian Wordnet has been developed following the common methodological issues employed by the whole Balkanet project. These concern the representation of  common sets - BCs subsets I, II and III, the linking of monolingual synsets to their PWN 2.0 translational equivalents and the adoption of EWN's lexico-semantic relations (seventeen for the Bulgarian wordnet - semantic relations: ALSO SEE, CAUSE, HOLO MEMBER, HOLO PART, HOLO PORTION, HYPERNYM, NEAR ANTONYM, SIMILAR TO, SUBEVENT, VERB GROUP; morpho-semantic relations: BE IN STATE, BG DERIVATIVE; morphological (derivational) relations: DERIVED, PARTICIPLE; and extralinguistic ones: REGION DOMAIN, USAGE DOMAIN, CATEGORY DOMAIN). Following the standards accepted in the BalkaNet project the structure of the Bulgarian data base is organized in an XML file. 

The development of the Bulgarian WordNet has been following a methodology which effectively combines automatic and manual procedures for translation, checking, and correction of the synsets. The expand approach has been followed for Bulgarian Wordnet development, meaning that the selected EWN concepts were translated. The results of the automatic assignment of translated literals, additional synonyms, glosses, and hypernyms (and other relations) showed that the different types of automatic assignment rate differently as regards their correctness and effectiveness. The selection of the suitable candidates, the deletion of incorrect candidates, and the addition of missing synonyms was performed using the VisDic tool. Generally, the relations are set up on the basis of a lexicographer's language intuition and on existing Bulgarian dictionaries, and are finally verified by corpora examples or by implementation of the standard tests.

Besides these Bulgarian Wordnet encodes additional language-specific concepts, grouped in the following categories: 

· 7 synsets denoting customs and related words

Nestinarstvo

An ancient ritual, related to the Solar cult, when barefooted men and women dance on live coals; performed also on 21 May - the celebration of the St. Constantine and his mother St. Helen who adopted the Christian faith 

· 20 synsets denoting relatives 

Sveka'rva

A mother-in-law who is a parent of one`s husband

· 27 synsets denoting holidays 

Sv. sv. Kiril and Metodiy

A great church holiday honoring the equal to the Apostles brothers Kiril and Metodiy, founders of the Slavic alphabet and translators and authors of the first Old Church Slavonic 

· 78 synsets denoting food

Ovcharska salata

A kind of salad made of tomatoes, cucumbers, peppers, ham, eggs, olives, etc.

· 80 synsets are derived adjectives

Vecheren

Of, related to or characterizing an evening

· 6 synsets denoting folk instruments and dances

ra'chenitsa

A quick bulgarian folk dance (7/16 time), performed by dancers waving kerchiefs in time to the music

· 2 synsets denoting units of measurement

arshin

Old unit of length approximately equal to 68 centimeters

· 17 synsets denoting objects or notions related to the Ottoman Empire


ferman


Imperial edict issued by a sultan

So far we have identified 48 Bulgarian specific synsets common with Turkish specific synsets.

When building the Bulgarian WordNet, we have come across the problem of English synsets that denote concepts existing in the Bulgarian language consciousness but not lexicalized in Bulgarian. In such cases we have adopted the strategy of keeping the node in the Bulgarian WordNet marking it with the phrase "no lexicalization".

We provided the extension of the synsets’ content mainly in two directions. We added the literal note for verb aspect and additionaly included missing members of aspect pairs in the synsets. The total number of marked verbal literals for aspect is 14 334 literals. We have the following cases:
· perfect and non-perfect pairs (or triples) да прочета прочитам 5852 pairs – 11 836 literals; 

· perfect verbs  - 3 literals;
· non-perfect verbs - 87 literals;

· homonymous perfect and non-perfect – 439 literals;
· perfectiva tantum да дойда -  50 literals;

· imperfectiva tantum диря  - 1919 literals.
We also marked the head word in the literals that contain phrases and extended some verbal literals with corresponding syntactical environment.


1.1. Resources

There are three large Bulgarian resources: Bulgarian WordNet which covers approximately one third of the general Bulgarian lexicon, Bulgarian Grammatical Dictionary - encoding lemmas and their corresponding word forms and Bulgarian Syntactical Dictionary - encoding the arguments of the verbs and their semantic features. The combination of these resources results in their mutual enhancement, their expansion and reliable validation of the resources. The grammatical characteristics that are used for the word classification in the Bulgarian Syntactical Dictionary are identical with those used in the electronic Grammatical dictionary and BulNet. This standardization of the grammatical features used presupposes the union and mutual enrichment of the three major language resources, which on the other hand will remarkably enhance their implementations in different NLP applications. 

1.2 Extending Bulgarian WordNet using grammatical information from Bulgarian Grammatical Dictionary 

The Grammatical Dictionary of the Bulgarian language contains over 83 000 citation forms that represent the basic vocabulary of the Bulgarian Literary Language (Koeva, 1998) and sound alternations (http://dict.ibl.bas.bg). We accepted a solution to associate the name of the Finite state transducer (FST) in the Bulgarian Grammatical Dictionary which generates all forms of a given word with the WordNet synset by assigning it as the LNOTEGR tag value (another grammatical note for a literal). 

We can illustrate the grammatical information assignment with an example of a synset in BulNet: 

<SYNONYM>       





<LITERAL> maham (remove:1; take:17)<SENSE>1</SENSE>


<LNOTE>imperfective aspect</LNOTE>

<LNOTEGR>G+N+T:12</LNOTEGR></LITERAL>

<LITERAL> otstranjavam<SENSE>1</SENSE>

<LNOTE>imperfective aspect</LNOTE>

<LNOTEGR>G+N+T:12</LNOTEGR></LITERAL>

<DEF>izvarshvam dejstvie, sled koeto neshto da ne se namira veche na dadeno mjasto ili da ne sashtestvuva (remove something concrete, as by lifting, pushing, taking off, etc. or remove something abstract)</DEF>

</SYNONYM>

In order to avoid possible errors coming from an automatic parsing we manually selected the head words in each phrase. We repeated the assignment of the corresponding FST to the head word in every literal.  As a result the simple words left without grammatical information are 3 030, which is app. 9 percents of all literals in the Bulgarian WordNet. 

Extending Bulgarian WordNet using information from Bulgarian Syntactical Dictionary

The Syntactical Dictionary of the Bulgarian language (Koeva 2002, 2003) contains information concerning the syntactical environments of lexical units, their semantic combinability, as well as the possible formation of the verbal diatheses. The first version of the dictionary was built within the traditional framework of the valence dictionaries. The current approach aims at building up a Syntactical Dictionary based on a new theoretical framework and a relevant methodology. The first partition of the dictionary will consist of the 3 000 most frequent Bulgarian verbs with all their meanings and respective formal semantic and syntactic descriptions. The dictionary has been developed for two years under the project financed by the Bulgarian Ministry of Education. The Syntactical Dictionary of the Bulgarian language has been developed with the language independent web-based program constructed at the beginning of the project (http://syntext.dcmb.bas.bg).

We adopted the methodology of including into the FRAME VALENCY tag the already coded Bulgarian verb frames. There is an example of one XML line with FRAME filled for Bulgarian with the features accepted in the Syntactical Dictionary.

<SYNSET>

<ID>ENG20-02136207-v</ID>

<SYNONYM>

<LITERAL> davam (give)<SENSE>16</SENSE>

</LITERAL>

<VALENCY><FRAME>personal transitive

NP non-explicit subject

NP non-explicit direct object

PP non-explicit indirect object concrete


Preposition: na (to)

Example: Asamblejata dava tribuna na drugi mezhdunatrodni organizacii. (The Assembly gives a tribune to other international organizations.)</FRAME>

</VALENCY>

<DEF>prehvarljam pritevanieto na neshto konkretno ili abstractno wurhu njakogo drugigo (transfer possession of something concrete or abstract entity to somebody)

</DEF>

</SYNONYM>

</SYNSET>

Verbs of different valence could be put in one SYNSET (as for example transitive and intransitive use of a verb). This naturally leads to a major difference in their meaning, and hence, in their valency frames and should be avoided, as the nature of WordNet itself is to separate different meanings under different SYNSETs. The test performed is to assign the valency frames coming from the Syntactical dictionary first to the literals itself and if all literals in a given synset receive a unique frame, then the frame is to be assigned to the synset as a whole. In case of difference between frames – validation in two directions can be performed, first concerning the exact definition of the meaning of the synset and the examination of the equivalence relation between the literals and second concerning the verification of the meaning definitions in the Syntactical dictionary and the  correctness of the encoded syntactical information.

Koeva, S. (1998) Bulgarian Grammatical dictionary. Organization of the language data – Bulgarian language. vol. 6: 49-58. 

Koeva, Svetla (2003) Formal Representation of the Syntactical Environment and the Semantic Features of Bulgarian Verbs, Workshop on Balkan Languages and Tool, satellite event of Balkan Conference on Informatics - BCI 2003, Thessaloniki, 2003.

1.2 Czech

1. Introduction

It is a known fact that Czech WordNet was initially made via semi-automatic means within the EuroWordNet project.  Though it was quite time-effective approach it also resulted in enormous number of errors of all kinds imaginable.  That was the first stage in filling the Czech WordNet database. The next accepted approach was to mirror the hypero-hyponymical structures directly from English WordNet and translate them to Czech. The results were strictly better but not without problems. Sometimes we adopted the errors and inaccuracies that still are in original WordNet, sometimes we couldn't find corresponding Czech equivalent for given concept, sometimes we missed the synsets we needed to our database and sometimes the clasiffication of concepts in English differed from what we needed for Czech. Gradually we switched to yet another method.

Currently, we prefer to add the data in whole independent clusters. This means, we choose a semantic domain, which is in Czech WordNet still poor in synsets, and develop a new, totally independent tree structure for it. This way the results are most accurate towards the Czech lexical data. After that, we search for relevant English synsets for establishing the interlingual links. In the end, there of course remain some synsets that are not linked from either side. This way the majority of unlinked synsets were created. Since the most recently created domains were buildings and weapons, most of currently 241 unlinked synsets are related to them. We also have a translation for each of these synsets, for the case it was possible to eventually add them to original WordNet. On the other hand it makes sense that some synsets don't need or can't have accurate ILI records. As for the relative frequency of unlinked synsets, there are common synsets (like 'duty-free shop', 'boiler house' or 'tear grenade') as well as rare terms (like 'spontoon', 'teketo' or 'biotoxin') present in roughly equal proportions. There were also some random synsets where the link was simply absent and after the check some of them still remained without its counterpart. But there are no more than few tens of these.

2. A System  

We are working on a system that is able to (semi)-automatically tag semantic roles in natural language sentences from grammatically tagged corpora. The generalization of the verb complement types is based on the data from Czech and English WordNet as well as on  a separate Czech-English list of verbs based on Levin’s semantic classes [4] which contains approximately 3,500 verbs for each language. 

The procedure is based on the observation that each semantic class can be typically linked to a small number of specific semantic roles, rarely more than five or six. Consequently, the more descriptively adequate valency frames can be consistently written and then used for tagging. The VADIS parser [6] will be used for the evaluation of the consistency of existing verb frames, as well as for experiments with a semantically based syntactic analysis of Czech.

3. Morphological Interface for Czech WordNet

To be able to work with a corpus texts and search for the verbs and their complements in a highly inflected language such as Czech we have to include morphological analysis, which performs lemmatization (mainly). This can be done rather easily by means of the morphological module AJKA [9] but we also need to link AJKA with Czech WordNet which can handle only lemmatized word forms, i.e. nominatives of nouns and adjectives, infinitives of verbs and basic forms of adverbs. 

For AJKA the basic item is a stem (word base), thus the task consists in associating the stems with the individual literals occurring in the synsets. The number of the stems in AJKA’s dictionary is about 350 000 but Czech WordNet presently contains approx. 30 000 synsets (and literals? to add?), thus the mapping cannot be complete but this should improve in time. No disambiguation takes place here, which means that only the literals can be associated with the corresponding stems, e. g. the stem stran-a (party, page, third party, side) is associated with the literal strana in WordNet that obviously can occur in several synsets displaying different senses – as it is hinted by the English equivalents in the brackets above. The mapping is handled by a simple interface designed as an module that allows to process a free text and access a WordNet lexical database. As we know, WordNets include lexical units of various sorts, e.g. terminological units, proper nouns and other types of collocations or multi-word expressions (MWE). To parse the text and recognize these expressions as a whole (and thus process the input data correctly) we do not use just a plain morphological analysis provided by AJKA analyzer [9] but also take advantage of another support module exploiting it. Its name is MWE ([Svoboda03]) and it enhances power of the AJKA by recognizing multi-word expressions. The MWE can create and maintain semantic domain dictionary databases. When it processes a free text as an input, MWE can recognize each multi-word expression in any grammatical form if it is found in the respective active database. The WordNet database is in fact converted into MWE database format. In this way we are able to find WordNet synsets "hidden" in the free text. MWE can also improve the output in such a way that we do not receive otherwise correct synsets if they are parts of the larger multi-word expressions. Morphological module itself processes text input either from a command line or a file and can match the corresponding word forms or multi-word expressions with a respective synset or synsets. No attempt is made to disambiguate senses that may be associated with the individual literals. Moreover, it is possible to generate identification numbers for these synsets and import them into VisDic, which is the graphical interface for storing, managing and editing WordNet lexical databases. In this way we also get necessary feedback for checking synsets and adding them into WordNet. 

4. Exploiting Derivational Relations (for Inferences)

    The present version of the morphological module AJKA is able to handle automatically some regular derivational relations between Czech word forms. Particularly, it concerns the semantic relations across different parts of speech, i. e. relations like učit/to teach – učitel/ teacher – učení/teaching – učený/educated – učenec/scholar – učiliště/training institution… It can be seen that in Czech such derivations are quite rich, center around one stem or root and create derivational nests. The semantic relations between the individual items in the nests are in fact very similar if not identical to the semantic roles discussed above, for example in učit/ to teach – učitel/ teacher there is an AGentive relation – učitel/ teacher is an AGENT for učit/to teach, or učiliště/training institution is a LOCATION where učení/teaching takes place. 

    Using the interface described above we are now able to track derivational (semantic) relations automatically by means of AJKA and also transfer these links to the synsets in Czech WordNet with the following benefits:

· we get an independent and relevant check of the roles in the deep valency frames (they have been assigned to the verbs manually),

· we can do it automatically for a considerable number of Czech suffixes which cover a large part of Czech word stock,

· we can enrich Czech WordNet with the derivational nests that in fact represent subnets in a large net and in this way make Czech WordNet more suitable for NLP applications,

· the derivational (semantic) relations can be immediately used for another sort of inferences that are not captured by any logical rules and are different from hypero/hyponymical and synonymical relations.     

The interface can also be used for other tasks, e.g. for exploiting Czech WordNet within Web browsers. Such application is planned for preparation in the close future.
1.3 Greek

Greek Wordnet being a part of the Balkanet multilingual resource, has been implemented following common methodological issues employed by the rest Balkan Wordnets’ developers. These basically concern the representation of a common set of terms across all languages, i.e., BCs subsets I, II and III, the linking of monolingual synsets to their PWN 2.0 translational equivalents and the adoption of EWN’s lexico-semantic relations, of which hyponymy, antonymy and meronymy being obligatory for all Wordnets. Since a portion of the common set of terms (i.e., BCs, subset I) that has been encoded within individual Balkan Wordnets, has been adopted from EWN. Having determined the starting repository of concepts, it was apparent that the expand approach should be followed for Wordnets’ development, meaning that the EWN selected concepts had to be translated to each respective language. To automate translation tasks and minimize the time and human effort overheads, we employed several available bilingual (English-to-Greek) e-dictionaries. On the other side of the spectrum, for tracing which of the BalkaNet proposed frequently occurring terms (i.e., BCs, subset II) have also been encoded within either EWN or PWN, we had to develop our own tools. In the case of Greek Wordnet, we implemented a so-called word translator tool. Given a Greek word, the function of the word translator tool is to find the English translation of that word. The lemmatizer is a necessary component of this tool because Greek is a highly inflectional language and different inflected forms of the same word may correspond to only one word form in another language with a limited inflectional system, such as English Based on the above specifications, and via the usage of a scalable toolkit we have developed, we managed to come up with a core Wordnet for Greek. This core Wordnet being in perfect alignment with the rest Balkan Wordnets.

Besides these common repository of terms, Greek Wordnet encoded additional concepts following a merge development approach. These supplementary concepts ensure the vocabulary completeness of the Greek Wordnet. For terminology acquisition, we processed available explanatory e-dictionaries for Greek, the most prominent of which were:

· The “Triantafyllidis” electronic lexicon of the Center of the Greek language consisting of 50,506 lemmata with 98,103 definitions also in a Microsoft Access 2000 format

· The electronic dictionary of the Patakis Publishing Co.consisting of 82,021 lemmata with 67,944 definitions in a Microsoft Access 2000 format

Following on, enrichment of the Wordnet took place on the basis of language-specific properties and monolingual lexical resources coverage and sufficiency. Enrichment was vital for two reasons. To tackle Wordnet gaps, i.e., empty nodes occurring when English synsets had no Greek lexicalized counterpart on the one hand, and to reflect lexico-semantic relations holding between Greek concepts, on the other. While enrichment, monolingual lexical resources have been processed and all selected lexical elements were extracted out of them in order to form the additional Greek Wordnet’s synsets. These new synsets were linked to their PWN equivalents via the WMS editor and were also linked to other monolingual Greek synsets through the usage of semantic relations. Towards encoding lexical relations, the structure of BalkaNet’s Inter-Lingual-Index (ILI), i.e., PWN 2.0, was regularly consulted, trying to reassure a moderate level of consistency.

As soon as a large number of sysnets have been developed for all monolingual Wordnets represented in Balkanet, a common decision was made cocnerning the qualitative evaluation of our work. To that end all members of the consortium agreed on a detailed methodology on the basis of which Wordnets’ quality control tasks would be carried out. An in-depth description of this evaluation approach are described in a previous project deliverable (cf. D.6.2). Following, we outline some of main issues pertaining to the validation control tasks.

Having successfully developed, aligned and processed the Greek part of the 1984 corpus that has been employed by all consortium members against multilingual quality control tasks, its utilization for the validation of Gsreek Wordnet has started. Validation essentially concerns a twofold approach, namely the monolingual validation i.e. testing the quality of each individual Wordnet, and the multilingual validation i.e. testing the consistency of relations holding among words across the various Balkan WordNets.

Monolingual validation is performed by producing coverage statistics of the corpus by the Wordnet itself. To perform that, we find all the lemmas of the corpus and then we check how many of them are also found in Greek Wordnet. In this way we can locate words missing from the Wordnet and enrich it. The idea behind multilingual validation is to use the parallel corpus in order to find the semantic relations holding among words across different languages. By using tools that can automatically construct translation lexicons from annotated parallel corpora it is possible to create bilingual wordlists for each of the language pairs. Once such wordlists are available they will be used for the multilingual validation of Balkanet by examining if the relations between words that appear in these multilingual wordlists comply with the relations encoded between the underlying words in the corresponding Wordnets.

1.4 Romanian

For the expansion of the Interlingual Index with Balkan languages specific concepts, we identified Romanian-specific concepts. For that we focused on several fields:

· Traditional clothes

· Traditional occupations

· Musical instruments

· Traditional dances

· Folk literary genres

· Customs

· Cuisine

· Architecture 

The 300 found concepts were provided the respective synsets, the glosses both in Romanian and in English, and the hyperonyms.

1.5 Serbian

1. Serbian Specific Concepts
The MATF team is developing the set of Serbian specific concepts. The number of concepts defined so far is 174, including 22 adjectives, 6 verbs and 146 nouns. Each synset for Serbian specific concepts contains at least one usage example from the 25MW corpus of modern Serbian language. There is also an English translation of each concept definition in the SNOTE field. Each simple synset literal is accompanied by its morphological class code in the LNOTE field, to account for the inflection.

The concepts come from the following areas:

- important historical events

- important dates

- concepts related to the Orthodox Church

- food 

- family relations

- mythological figures

- social organization

All Serbian specific concepts are integrated in the Serbian wordnet and connected with appropriate semantic relations, hypernym/hyponym in the first place, but other also. The numbers of semantic relations in this part of the Serbian wordnet are as follows:

- hypernym: 151
- derived: 21
- derived-pos: 5 (for possessive articles - a Serbian specific relation)
- derived-gender: 6 (for gender motion - a Serbian specific relation)
- holo_part: 3
- holo_member: 6
- category_domain: 6
- be_in_state: 1

2. Production of Serbian Base Concepts
2.1 Procedure

Serbian Base Concepts have been obtained using the expand model, by manual translation from the set of 1310 base concepts produced in the scope of EuroWordNet project with the help of various English/Serbian dictionaries, a Serbian 6-volume explanatory dictionary and a Serbian systematic dictionary. The resulting set of Serbian Base Concepts contained 1305 synsets. In this set only H/H relations have been implemented, and glosses were not included. 

Various checks have been performed in order to establish the consistency of the produced set of base concepts. These checks have been performed using standard VisDic features, Pearl scripts produced for this purpose, and sometimes manual procedures. The checks covered the detection of duplicate literals and senses, detection of topmost synsets in Serbian WN whose equivalents in English were not topmost synsets, etc.

2.2. Problems encountered

During the translation of base concepts from WN 5.1 to Serbian several problems have been encountered which can be classified as follows:

1.
In some cases it has been difficult to grasp what the concept really is, due, most often, to the rather misleading examples in WN5.1. For example, in the synset symbolic representation 1, writing 3 (which is a hyperonym of written communication, written language) the first term could be translated as simbolicyka reprezentacija, and the second as zapis, while one of the examples (“the doctor's writing was illegible”) suggests that the concept is rukopis which can hardly be in the same synset with the other two.

2
Sometimes it has been difficult to make a clear distinction between two different base concepts. There are quite a few examples to illustrate this. An example of two hardly distinguishable synsets at the same hierarchical level is the pair fluid 1, (“a continuous amorphous substance that tends to flow and to conform to the outline of its container; a liquid or a gas”) and fluid 2 (“a substance that is liquid at a room temperature”), both hyponyms of matter 1, substance 1. Another example is depart 1; go 15; go away 2; travel away (“travel away from a place into another direction”), which cannot be easily distinguished form its direct and only hyponym go away 3, go forth 1, leave 10 (“go away”). A third example is conveyance 3 (“something that serves as a means of transportation”) which is in the hierarchy entity -> inanimate object -> artifact -> instrumentality -> conveyance with its hyponyms dolly, horsebox, public transportation (very strange position for this concept) and vehicle (“a conveyance that transports people and objects”). Neither the gloss for the last concept (other hyponyms of conveyance also transport people or objects) nor its hyponyms (aircraft, troika, carrier, etc.) suggest what distinguishes it from conveyance. Moreover, the consulted monolingual English dictionaries treat these two terms as synonyms (Collins Cobuild English Dictionary for Advanced Learners [2001]: “conveyance 1 A conveyance is a vehicle”; Longman Dictionary of Contemporary English [1987]: “conveyance 2. a vehicle”; Oxford Advanced Learner’s Dictionary of Current English [1974]: “conveyance 2 something which conveys; carriage or other vehicle; Webster’s Third International Dictionary [1986]: “conveyance 2d a means of carrying or transporting something (as persons or passengers) : vehicle.)

3.
Sometimes the concepts were too fine grained and existing bilingual dictionaries did not follow such a level of refinement. For example, part 3 (“something less than a whole of a human artifact”) belongs to the hierarchy entity -> inanimate object -> part while part 10 (“a portion of a natural object”) belongs to the hierarchy entity -> part  and finally part 6 (“one of the portions into which something is regarded divided and which together constitute the whole”) belongs to psychological feature -> cognition -> cognitive content -> idea -> concept ->part. However, the Serbian translation for all of three concepts is deo and a different sense mark (x, y and z) has been attached to each of them in a rather artificial manner. Another example is the pair party 1 (“an occasion for social interaction and entertainment”) in the hierarchy event -> social event -> affair-> party with has only one hyponym and party 2 (“a social gathering for pleasure”) in the hierarchy group -> social group -> assemblage -> social gathering -> party with many hyponyms such as dance, mask, dinner etc. The two have been translated quite arbitrarily as prijem 3 and zabava 3, respectively.

4.
The concept existed, but the existence of a stable translation, or term could not be easily established as no bilingual dictionary offered an adequate solution. An example is the book of facts, reference book, book of reference, translated as referensna knjiga.
5.
The concept vaguely existed but was not lexicalized. The examples are communicator (“a person that communicates with the others”), cause to feel unwell 1, indispose 1 (“cause to feel unwell”) where no translation was suggested, or life science 1 (“the study of living entities”).

6.
The concept existed but was not lexicalized, and some near synonyms could be suggested as translations. For example, native 1, to which near synonyms domorodac, starosedelac, mesxtanin correspond or professional 2 (“the person engaged in one of the learned professions”), where a direct translation profesionalac exists, but it does not fully correspond to the gloss.

7.
The concept did not exist at all. An example is card 6 (“a record of scores (as in golf)”).

3. Further work

MATF team plans a validation of produced Serbian synsets, which is going to be based on Serbian monolingual corpus (a web interface for this corpus is currently being tested and will soon be publicly available) as well as various English/Serbian and French/Serbian aligned texts.


The translation of Subset 2 with its 3690 synsets is currently underway. In the compilation of this subset, MATF has formulated the following principles for the selection of synsets:

1. 
Hyperonyms of base concepts which were not base concepts themselves should be included in the first place. However, some exceptions to this principle are permitted, since there are cases when the hierarchy of the English tree is too fine grained for Serbian. In those cases we decided to omit some of the hyperonyms. For instance, for payment 2 we have included hyperonyms transferred possession 1, loss 7, financial loss 1 and cost 3 but we have omitted hyperonyms outgo 1 and disbursal 2.

2. 
The second group of concepts that we have added were those that shared a hyperonym with a base concept and were at the same time roots of large hyponym trees. In some cases, we have added concepts that do not satisfy the latter criterion (their hyponym tree was not a large one) if they were strongly related to the base concept they shared the hyperonym with. For example, the concept alkali 1, base 14 was added as a concept closely related to the base concept acid 2 and also arteria 1, artery 2 since its closely related concept vein 2, vena 1 is a base concept. 

As a result of the application of these principles we ended with a list of 566 concepts. 

To date, 495 concepts out of 3690 agreed by the Consortium to form Subset 2 have been translated according to the same procedure followed for base concepts. However, in this case glosses were produced together with synsets, which was not the case with base concepts. In addition to that, we have included various synset relations, besides the H/H relation which was the only one present in base concepts. The relations were taken from corresponding synsets of the English WN, and they still need to be double-checked. Synsets from Subset 2 will undergo a validation procedure on the Serbian corpus as well as aligned texts in the same way as synsets from the base set. 

4. WSD Cross Lingual Validation
The MATF team has applied the WSD Tool to Serbian WordNet cross lingual validation based on George Orwell’s 1984 and its translation into Serbian. We give her a brief summary of the characteristics of the validation process, its results and some conclusions that we have reached.

1. 
The set of English literals which have been checked against the Serbian version of  1984 contained 211 literals with a total of 1706 occurrences.

2. 
Two literals from the T-list have not been found in the corpus
(slaughter, soothe).

3. 
Out of 1706 occurrences, 474 remained untranslated. There are some obvious reasons which explain why some literals have not been translated:

a)
when an English noun is translated by a Serbian adjective/adverb, e.g.,  "week"/"nedelxno" or "no danger"/"nije opasno"; for example, the English noun "need" has not been translated by the Serbian noun “potreba” in any of its 39 occurrences;

b)
free translation, e.g., "there was no DANGER of anyone interfering with him"/"niko se necxe mesxati u njegove poslove".

Some untranslated literals are maybe a result of the fact that if a given TU contains several occurrences of the same word, only the first is shown and dealt with.
The rationale lies in the assumption that a repeated word (in the same
sentence) preserves its meaning. It remains to be checked if this is the case with some of the 474 untranslated words.

4. 
There were no human translation errors.

5.
There were 54 literals with at least one translation algorithm related error. For example, in the 153rd sentence  "people" is translated as "ekran" (display), although  the corresponding translation in the text is "cyovek" (man). There are also some obvious reasons for such errors such as:

-
irregular plural, e.g. cyovek/lxudi (man/people);

- 
expressions, e.g. "sick people" translated as "bolesnik" (sick man), generating an erroneous translation equivalent "people"/"bolesnik";

- 
idioms, e.g.  “shut” translated as “isklxucyiti” because of “shut out”/”isklxucyiti”;

- 
free translation.

But, for some reason, "relationship" is associated with "samrtnik" (about to die), although in the text there is an equivalent “individual relationships"/"licni odnosi".

6.
There were 20 successfully translated literals without senses because the sense is not defined in the Serbian wordnet.

7.
There was one pair with wrong ILI mapping.

8.
There were 48 translations where the sense is defined but the Serbian literal does not appear in the required synset. 

We believe that the last three categories (6, 7 and 8) will help us to refine the Serbian synsets, and also that the analysis of items 3 and 5 may help in the improvement of the WSD algorithm.

	literal
	noOfOccur
	noOfUntransl

	course
	2
	0

	lie
	55
	23

	wish
	16
	1

	portion
	3
	0

	unit
	1
	0

	country
	19
	4

	part
	6
	1

	happen
	101
	40

	search
	3
	3

	structure
	12
	1

	party
	232
	17

	concern
	1
	1

	beginning
	7
	0

	commit
	18
	6

	device
	4
	4

	like
	20
	11

	increase
	6
	2

	effort
	24
	7

	measure
	1
	0

	paint
	4
	2

	balance
	1
	0

	transmit
	3
	1

	disc
	1
	0

	require
	6
	1

	win
	8
	2

	shout
	18
	7

	amount
	3
	3

	intend
	11
	9

	include
	6
	6

	people
	91
	29

	station
	10
	0

	store
	2
	0

	behaviour
	1
	1

	market
	6
	1

	danger
	17
	4

	promise
	3
	0

	year
	116
	17

	demonstrate
	2
	1

	leadreship
	3
	3

	relationship
	1
	0

	describe
	7
	2

	perform
	2
	1

	path
	1
	1

	forget
	28
	5

	competition
	1
	0

	replace
	2
	1

	destruction
	9
	3

	flatten
	2
	0

	improvement
	1
	1

	need
	39
	39

	ache
	3
	2

	heap
	2
	2

	choice
	2
	1

	money
	3
	0

	affair
	4
	1

	prize
	3
	1

	universe
	5
	2

	hardship
	2
	1

	disagrrement
	1
	0

	supply
	3
	1

	chance
	3
	2

	struggle
	8
	1

	chest
	3
	0

	polish
	1
	1

	hurry
	7
	5

	slide
	12
	7

	experience
	3
	2

	intellect
	2
	0

	tin
	3
	2

	fate
	2
	0

	town
	4
	1

	shut
	20
	8

	educate
	2
	2

	satisfy
	1
	1

	comprehend
	1
	0

	scratch
	3
	0

	harm
	2
	2

	encourage
	7
	1

	week
	43
	14

	rinse
	1
	1

	crumble
	2
	0

	battle
	6
	1

	rub
	6
	3

	smell
	7
	2

	boundary
	1
	0

	disorder
	1
	0

	luck
	4
	0

	marry
	3
	1

	persuade
	5
	2

	hostel
	3
	0

	saloon
	2
	0

	shudder
	1
	0

	effect
	1
	1

	goodness
	2
	0

	neighbourhood
	2
	1

	team
	3
	0

	mutter
	2
	0

	judge
	1
	1

	being
	28
	6

	remark
	1
	0

	soldier
	4
	0

	mine
	2
	0

	atom
	1
	0

	slaughter
	0
	0

	grasp
	10
	3

	message
	19
	0

	weapon
	5
	0

	swarm
	1
	0

	accumulate
	1
	0

	route
	5
	0

	robe
	1
	0

	task
	4
	2

	conduct
	2
	1

	dry
	1
	1

	refrain
	2
	1

	soothe
	0
	0

	murmur
	13
	3

	childhood
	9
	0

	increase
	6
	2

	consciousness
	18
	5

	crisis
	2
	0

	regain
	3
	0

	improve
	1
	1

	prison
	2
	0

	mentality
	1
	0

	extent
	7
	0

	weary
	1
	1

	bathroom
	2
	0

	confer
	1
	1

	prevent
	9
	6

	discrimination
	1
	0

	accomplish
	3
	1

	passageway
	1
	1

	imagine
	23
	9

	hat
	8
	0

	chief
	1
	1

	month
	17
	3

	bottle
	11
	2

	accident
	3
	1

	last
	6
	2

	attempt
	5
	1

	emphasize
	1
	0

	characterize
	1
	0

	existence
	21
	14

	happiness
	4
	0

	uncertainty
	1
	0

	hammer
	1
	0

	metal
	9
	7

	pronounce
	1
	0

	rebelliousness
	1
	1

	zip
	1
	0

	mend
	1
	0

	pause
	3
	2

	urinate
	1
	0

	owner
	1
	1

	island
	4
	0

	committee
	9
	3

	proliferate
	1
	0

	stupidity
	4
	0

	crowd
	17
	0

	emblem
	1
	0

	drip
	1
	0

	cease
	10
	3

	accord
	1
	1

	meaning
	11
	2

	railway
	3
	3

	individual
	8
	0

	status
	2
	0

	munition
	1
	0

	ointment
	0
	0

	lamp
	11
	1

	succeed
	7
	0

	whole
	6
	3

	forest
	4
	1

	apple
	1
	0

	profit
	1
	0

	risk
	1
	0

	discussion
	1
	1

	conviction
	2
	0

	instance
	12
	3

	cause
	8
	4

	cost
	1
	0

	swarm
	1
	0

	approve
	2
	2

	residue
	1
	0

	carelessness
	1
	1

	ruler
	5
	1

	forbid
	1
	0

	symbol
	1
	0

	religion
	1
	1

	certainty
	9
	5

	fluid
	1
	1

	expend
	3
	1

	wound
	2
	0

	bore
	4
	3

	comfort
	1
	0

	swim
	6
	3

	din
	1
	1

	bread
	15
	1

	uncover
	5
	2

	army
	9
	0

	musician
	2
	0

	mouse
	1
	0

	adapt
	1
	1

	ability
	2
	0

	morality
	1
	1

	disconcert
	1
	1

	human
	1
	1

	entrust
	2
	0

	exist
	65
	10

	estimate
	1
	0

	
	1706
	474


1.6 Turkish

This section describes work done by the Turkish team to enrich Turkish wordnet with information that is not available in Princeton Wordnet and to improve its coverage. These efforts can be summarized under four headings:

1.6.1. Adding semantic relations using Turkish derivational morphology

The rich derivational morphology of Turkish allowed us to add a limited number of semantic relations that do not exist in Princeton Wordnet. Using simple regular expressions, we extracted all literals in Turkish wordnet that seemed to be derivationally related to each other. We then filtered the resulting lists manually and eliminated pairs that were not derivationally related.

As an experiment, we focused on two suffixes: The “CAUSES suffix” –dir and the “BECOME suffix“ –laş. The method proved quite fruitful and we added 79 CAUSES relations and 81 INVOLVED_RESULT relations that do not exist in Princeton Wordnet or the English Wordnet developed during the EuroWordNet project. The existence of such high numbers of morphosemantically related pairs in a small wordnet of 10.000 synsets shows that it is feasible to use this method to add semantic relations to Turkish Wordnet. Further information about our methodology and results can be found in Orhan Bilgin, Özlem Çetinoğlu, Kemal Oflazer, Morphosemantic Relations In and Across Wordnets: A Preliminary Study Based on Turkish, in Proceedings of the Global WordNet Conference, Brno, Czech Republic, January 2004. 

1.6.2. Adding Turkish-specific synsets

In an effort to expand the Interlingual Index with concepts specific to Balkan languages, we added 299 Turkish-specific synsets to Turkish Wordnet. These comprise 286 nouns, 10 verbs and 3 adjectives. All Turkish synsets have glosses in English and 140 synsets also have a picture. 285 Turkish synsets are linked to a PWN 2.0 synset via a hypernymy relation. We also added 4 CATEGORY_DOMAIN, 3 NEAR_ANTONYM, 3 HOLO_PART and 2 HOLO_PORTION relations.

During the course of this work, we noticed that the following domains contain lots of culture-specific concepts:

· Administrative system (provinces, municipalities, officers)

· Religious objects

· Religious practices

· Wedding traditions

· Architecture (buildings, parts of buildings, styles)

· Food (names of dishes and food ingredients. We decided to limit the number of Turkish-specific synsets in this domain because it is a very broad domain and reaching agreement is difficult)

· Animals, plants, fish (local varieties)

· Traditional clothes

· Traditional occupations

· Traditional arts, handicrafts

· Traditional music (genres, dances, instruments)

· Tools (special types of scissors, knives, cooking utensils, farming equipment etc.)

1.6.3. Merging our specific synsets with those of other languages

In an effort to develop a single Balkanet contribution to the Interlingual Index, the local synsets developed by each partner has to be checked by all the other partners, identical concepts should be determined and assigned a single “BILI” (Balkanet ILI) number.

Up to now, Turkish-specific synsets have been compared with synsets specific to Bulgarian and Greek. We identified 48 concepts (23%) among Bulgarian synsets that also exist in Turkish and 5 concepts (10%) among Greek synsets. The initial set of Turkish-specific synsets did not contain some of these common synsets (10 from Bulgarian, 3 from Greek). So, as a result of this merging operation, we added 13 new synsets to our wordnet.   

1.6.4. Adding most frequently-used concepts

One of the most important steps toward completing Turkish Wordnet was to add those concepts that are frequently used in Turkish but do not exist in Turkish wordnet. In order to determine these important and missing synsets, we took the most frequent 50.000 words of a general-purpose corpus that are not represented in Turkish Wordnet. We manually selected 2575 words that seemed to be really important for Turkish. So far, we added 1245 synsets to Turkish Wordnet using this method. We are planning to add 2000 synsets until the end of the project.

This process was especially important for adjectives and adverbs and certain closed classes such as cardinals, ordinals and names of months, which were not represented in Turkish Wordnet. The resulting set of ILI numbers will be shared with all partners because most of the missing concepts are frequently-used universal concepts.

2. Extension of the BCs and BCSs, relinking to PWN 2.0

2.1. Extension of the BCs and BCSs

One of the main characteristics that holds from very beginning of BalkaNet is the focus on large-scale overlap between national wordnets. The goal of this approach is to maximize the possibility of future applicability of the created database as a whole. A special set of synsets – BCS (BalkaNet Common Synsets) has been chosen and all partners agreed on the schedule of the gradual development. Several criteria have been adopted in the BCS selection process, which has taken the following steps:

· All synsets contained in EuroWordNet base concepts have been included to maximize the overlap between the two projects.

· The set has been extended based on the proposals of all partners who added synsets corresponding to the most frequent words in corpora and in various dictionary definitions for their particular languages.

· As an additional criterion, several noun synsets that had many semantic relations in the Princeton WordNet database have been added.

· All the selected synsets based on PWN 1.5 have been automatically mapped to PWN 2.0, which is currently the version BalkaNet is connected to. The synsetss that found one-to-one correspondence in the new version have been finally chosen.

· All the hypernyms and holonyms of the chosen synsets have been added to BCS as it was decided to close the set in this respect.

All the steps (except the second for the proposer) imply the adoption of expand model for building a substantial part of the national wordnets. However, there is still room for the merge model, e.g. a significant portion of verb synsets in the Czech wordnet originated that way.

Synsets are formed by true context synonyms as well as variants (typographic, regional, style, register ...) in the BalkaNet wordnets. Moreover, verb synsets contain literals linked by a rich set of relations, e.g. aspect opposition and iteratives.

All the data should be linked to PWN till the end of the project. BalkaNet started with the idea to provide correspondence with PWN 1.5 and thus be compatible with EuroWordNet. However, the discovered limitations of PWN 1.5 let to the switch to PWN 1.7.1 and later to PWN 2.0 which is much more consistent.  As new versions of PWN will be released, the possibility of automatic re-linking of BalkaNet data will be investigated.
2.2.    Relinking to PWN 2.0

One significant achievement of the consortium since the last report was moving from Princeton WordNet 1.7.1 to the most recent version WordNet 2.0. As the previous upgrade (from Princeton WordNet1.5 to Princeton WordNet1.7.1) this step assumed applying a set of mapping rules and in some cases, where the mapping was not deterministic, manual mapping. The scripts for these convertions have been developed and applied by all partners.
We have prepared a recommended procedure for relinking synsets previously linked to WordNet 1.5 in VisDic. The aim is to facilitate the process of transition to WordNet 1.7.1.:

1. Start with four VisDic windows, first two containing the same copy of our national wordnet, the third - English WordNet 1.7.1 and the fourth English WordNet 1.5. Click on tab "WN15" in the second window. Push the right mouse button in the second window, choose "AutoLookUp in" and set it to the first window. Identically set "AutoLookUp by MAPHINT in" to English WordNet 1.7.1 and "AutoLookUp by REVMAP in" to English WordNet 1.5 all in the second window. The last step is demonstrated in the following figure.

All synsets that should be relinked will be listed in the second window all the time. The first will be used for editing. The third will suggest synsets from English WordNet 1.7.1 that should be considered as equivalent to the current synset in the second window. The fourth window presents all synsets from English WordNet 1.5 that could be transformed into those in the third window.

2. Usually, some synsets could not be linked to WN 1.7.1 automatically. The reason is that the English equivalent synset in WN 1.5 - "threshold:1, limit:2"  has been splitted to two different synsets in WN 1.7.1 ("terminus ad quem:1, terminal point:1, limit:2" and "threshold:1").

3. As we want to link the synset in our language to the correct one in English WN 1.7.1 we choose one of the synsets in English WN 1.7.1, use function "take key from 1.7.1" to link the processed synset to its equivalent in English WN 1.7.1.

4. Then we should modify the current synset to exactly correspond to the English equivalent, e.g. delete some literals, modify gloss etc.

5. The best next step is the definition of national language equivalents for all other synsets in the third window (synsets deleted in the previous step will form them usually). Choose one of them, copy it to your wordnet (to the first window) by means of function "Copy entry to", modify what is needed in tag "Edit" of the first window and finally click button "Update" to save changes.

6. Sometimes, the problem with authomatic linking was not that one synset from WN 1.5 could be linked to more than one in WN 1.7.1 but, vice versa, that synsets from WN 1.5 has been joined to form one synset in WN 1.7.1. Such a situation is demonstrated in the following figure. Synsets "mogul:1" and "baron:3, big businessman:1, business leader:1, king:3, magnate:1, power:8, top executive:1, tycoon:1" from WN 1.5 has been joined to form "baron:3, big businessman:1, business leader:1, king:3, magnate:1, mogul:2, power:9, top executive:1, tycoon:1" in WN 1.7.1. Usually, only one of such synsets from WN 1.5 has been linked (it can be checked by means of function "Show in") so it is sufficient to take key from the synset in WN 1.7.1 and perhaps to add other literals to the current synset.

All the synsets in "WN15" tag should be relink to WN 1.7.1. Finally, tag "WN15" should remain empty (after the restart of VisDic).

3 New structures introduced recently

3.1. Bulgarian

1. Bulgarian Verb Net: Methods and Tools

The creation of verb valence frames for a given natural language is extremely important for the syntactic and semantic analysis of texts written in this language. The verb frames could be used in the both phases of analysis in natural language processing (NLP). The frame representation allows building of a real intelligent software system that “understands” the meaning of texts in the given language even in cases when those texts include unknown linguistic constructions [13]. The section presents an attempt for development of the Bulgarian Verb Net (BVN) by including syntactic and semantic information in the BWN (namely by providing valency frames for Bulgarian verb synsets).

Prehistory

There are a lot of examples for the representations of the verb syntactic and semantic combinatorial possibilities. A common feature of those representations is the grouping of verbs into classes: VerbNet [6] and LCS [2] use modifications of Levin’s classes, FrameNet uses its own classes [1], and PropBank – the VerbNet classes [5].

FrameNet
 is based on the so-called frame semantics [4]. Each frame models semantic and syntactic valence (by the frame elements, the grammatical function and phrase type). Frame elements represent different situational roles. Classification of verbs and corresponding frames in FrameNet is done completely on semantic principle, in distinction with the other systems where (following the classification of Levin) the participation of a verb in diathesis alternations is the criterion for grouping of verbs into syntactic-semantic classes.

In PropBank a list of possible arguments and their labels are given for each annotated verb. About 1400 thematic roles and special labels for specification of adjuncts (as TMP – time, MNR – manner, DIR – direction, PRP – purpose, etc.) are used in the project.

LCS is a verb dictionary (11,000 verbs) created in the Laboratory of computational linguistics and information processing at the University of Maryland, USA. It represents the semantics of the lexical units by combination of syntactic structure and semantic contents.

An attempt for representation of the model of verb subcategorization (MVC) for 400 Bulgarian verbs is the work of Popova [10]. A computer realization of the representation is presented in [13, 17]. The suggested notation of MVC consists of several syntactic-semantic slots (arguments) that the verb creates in the sentence context. Several MVCs can correspond to one and the same Bulgarian verb.

Approach Applied

The research carried out has the main goal to find out an appropriate frame structure that allows incorporation of the primary syntactic and semantic information for the Bulgarian verbs in the BWN. In this way, the resulting BWN will be an invaluable language resource that could be used by linguists and non-specialists as well as a source for building various kinds of NLP systems. The chosen notation of the verb valence frames allows for each verb synset to be specified several frames, corresponding to different verb valences. Each frame consists of: a list of synset literals; list of arguments, as well as its status (obligatory or not); example sentence(s). For each argument the specification includes: corresponding indefinite pronoun (submitting appropriate morpho-syntactic information of the surface verb valency), semantic role (an identifier of the deep verb valencies denoted by the general labels taken from the EWN Top Ontology, e.g. AG – agent, ACT – act, OBJ – object, etc.) together with subcategorisation literals accompanied by numbers of respective senses (e. g. person:1, plant:1, artifact:1, etc.).

The enrichment of Balkan WordNet [9] and the construction of verb valency frames is initiated by the Czech BalkaNet team for the Czech WordNet (CzWN) and is later prolonged for the Bulgarian one. Since both languages (Czech and Bulgarian) are Slavonic a relatively great part of the verbs should realize their valency in one and the same way. 

The following examples prove the last assumption:

· produce, make, create – create or manufacture a man-made product  


BG: {произвеждам} някой*AG(person:1)| нещо*ACT(plant:1 )= нещо*OBJ(artifact:1)


CZ: {vyrabet, vyrobit} kdo*AG(person:1)| co*ACT(plant:1) = co*OBJ(artifact:1)

· uproot, eradicate, extirpate, exterminate – destroy completely, as if down to the roots; "the vestiges of political democracy were soon uprooted"

BG: {изкоренявам, премахвам} някой*AG(person:1)| нещо*AG(institution:2)= нещо*ATTR(evil:3)|*EVEN(terrorism:1) 


CZ: {vykorenit, vyhladit, zlikvidovat}kdo*AG(person:1)|co*AG(institution:2) =  co*ATTR(evil:3)|*EVEN(terrorism:1) 

· carry, pack, take – have with oneself; have on one's person 


BG: {нося, взимам} някой*AG(person:1)= нещо*OBJ(object:1) 


CZ: {vzit si s sebou, brat si s sebou, mit s sebou, mit u 
sebe} kdo*AG(person:1)= co*OBJ(object:1)

The above consideration is the motivation for the chosen approach in the construction of the valency frames of the Bulgarian verbs. It is performed in two stages:

Stage 1. Construction of the frames for those Bulgarian verb synsets that have corresponding (via ILI number) verb synsets in the CzWN and in addition these CzWN synsets are provided with already developed frames. 

Stage 2. Creation of frames for verb synsets without analogues in the CzWN.

Software Tools

Two software tools are developed for the construction of the Bulgarian verb frames. The first one (Verb Example Extractor) is a subsidiary tool that extracts simple example sentences (along with their syntactic frames) for a given verb from text corpora. The produced examples for a verb serve to orient the frame constructor (supposed to be an expert in linguistics) while he/she is developing the verb frames using the functionality of the Frame Editor. The basic tool used for development of the BVN  is the so called Frame Editor. The main purpose of the Frame Editor is to automate the construction of valency frames for WordNet verb synsets in a given language. It is designed as a universal tool for construction of frames, no matter of the language to which they belong. 

Its functionality can be described globally as follows:

· Frame construction for a target language WordNet (TLWN) using already developed frames of a source language WordNet (SLWN);

· Construction of new frames for the TLWN.

For now, the tool is applied in the case where the SLWN is CzWN and the TLWN is BWN.

[image: image4.wmf] 

Figure 1. Basic options of the Frame Editor
The basic options of the Frame Editor allow (Figure 1.): 

· Transformation of the SLWN frames into TLWN frames (using ILI links between the synsets);

· Automatic replacement of key words in the TLWN frames (using a special subsystem DB TextReplace);

· For a given ILI number, viewing simultaneously the corresponding synsets from EWN, SLWN and TLWN along with sense definition and frames (where applicable);

· Manual TLWN frames editing (using Remove and Edit mode).

For the cases where the frames of a verb synset are not identical in the SLWN and the TLWN, the advanced options of the system provide various powerful possibilities (Figure 2.): visualization of the list of all (already created) TLWN frames; selection and editing of an existing frame as a frame basis for the chosen verb using Copy and Edit mode, etc.
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Figure 2. Selection of an existing frame in the Frame Editor
In addition the advanced options include a special subsystem Build that allows (Figure 3.):

· Visualization of frames by their separation in arguments/roles;

· Automated maintenance of a template library of frame argument lists, based on TLWN frames;

· [image: image5.wmf] 

Construction of verb frames using all frames for the corresponding ILI from the TLWN or SLWN; using all different arguments from already developed TLWN frames, as well as from any argument list from the template library.


Figure 3. Build subsystem of the Frame Editor
Furthermore the Frame Editor helps in creation of frames for a verb synset from the TLWN in cases when the corresponding synset (via the ILI number) in the SLWN doesn’t exist or its frames are not developed yet. 

The Frame Editor allows construction of verb frames without analogues using (Figure 4.): 

· all preliminary developed frames for the TLWN;
· TLWN or SLWN frames of the ascending synsets (according to the hypernym relations from the WN) of the worked one;

· TLWN or SLWN frames of the descending synsets (according to the hyponyms relations) of the worked one;

· any argument list from the template library (e.g. created on the basis of a verb classification).
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Figure 4. Construction of verb frames without analogues
The frames for more than 500 Bulgarian verb synsets are created till now, 14.6.2004 (Appendix A. Elements of the Bulgarian Verb Net). The overall number of added frames is more than 700. About 25% of the BG verb valency frames completely coincide with the Czech ones.

Conclusion

The software tool for semantic text analysis, based on BVN, is in an experimental stage. On the other hand the methodo​logy for BVN application is already developed and experimented. For example, a method [14] (related to the MVC of the Bulgarian verb) is laid at the foundations of algorithms for semantic recognition of the meaning of unknown words [12]. The idea of a computer experiment called Semantic wave [13] for “extraction” of semantic characteristics of words and phrases from the input text, including “unknown” verb frames is related again to the use of a database similar to BVN.

The linguistic module of the tool is to be expanded with more heuristics and grammar rules for extraction of phrases and word sense disambiguation. It is supposed that in future the BWN will contain the basic models of subcategorization (not only for verbs) and that the experimented software tools for automatic extraction of knowledge for the semantics of Bulgarian words will be fully developed. At this stage a classification of the Bulgarian verbs, suitable for NLP implementation, doesn’t exist. On the basis of the collected information (statistics) about concrete verb frames and using the BWN relations (hyperonym, verb groups, etc.), an attempt for classification of the Bulgarian verbs will be made. The creation of a suitable model of the Bulgarian verb system would allow the improvement of the tools for BVN building. 
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Appendix A. Elements of the Bulgarian Verb Net (14.6.2004)

O1 (Direct Object)

нещо*ABS(abstraction:6)

нещо*ABS(concept:1)

нещо*ABS(commitment:4)

нещо*ABS(measure:7)

нещо*ABS(quality:1)

нещо*ACT(act:2)

нещо*ACT(deed:1)

нещо*ACT(education:1)

нещо*ACT(job:1)

нещо*ACT(speech act:1)

нещо*ACT(wrongdoing:2)

нещо*ACT(exercise:4)

нещо*ACT(role:2)

нещо*ADR(addressee:1)

нещо*ANY(anything:1)

нещо*ART(artifact:1)
нещо*ART(creation:2)
нещо*ART(garment:1)

нещо*ART(goods:1)

нещо*ATTR(attribute:2)

нещо*ATTR(evil:3)

нещо*ATTR(profit:2)

нещо*ATTR(quality:1)

нещо*ATTR(size:1)

нещо*ATTR(sound:1)

нещо*ATTR(soundt:1)

нещо*ATTR(validity:2)

нещо*ATTR(value:2)

нещо*COM(communication:2)

нещо*COM(document:1)

нещо*COM(film:1)

нещо*COM(language:1)

нещо*COM(opinion:6)

нещо*COM(praise:1)

нещо*COM(problem:3)

нещо*ENT(anything:1)

нещо*ENT(entity:1)

нещо*ENT(gun:1)

нещо*ENT(institution:1)

нещо*EVEN(event:1)

нещо*EVEN(experience:3)

нещо*EVEN(show:3)

нещо*EVEN(terrorism:1)

нещо*EXT(extent:1)

нещо*EXT(sum:1)

нещо*EXT(value:1)

нещо*FEEL(emotion:1)

нещо*FEEL(feeling:1)

нещо*GROUP(group:1)

нещо*GROUP(institution:1)

нещо*GROUP(social group:1)

нещо*GROUP(team:1)

нещо*IDEA(idea:2)

нещо*IDEA(thought:1)

нещо*INFO(fact:2)

нещо*INFO(info:1)

нещо*INFO(information:1)

нещо*KNOW(attitude:1)

нещо*KNOW(idea:1)

нещо*KNOW(information:3)

нещо*KNOW(knoledge:1)

нещо*LOC(location:1)

нещо*MEANS(medium:1)

нещо*MEAS(measure:3)

нещо*OBJ(artifact:1)

нещо*OBJ(ball:1)

нещо*OBJ(book:1)
нещо*OBJ(creation:2)

нещо*OBJ(entity:1)

нещо*OBJ(hair:1)

нещо*OBJ(institution:1)

нещо*OBJ(location:1)

нещо*OBJ(object:1)

нещо*OBJ(possession:1)

нещо*OBJ(region:3)

нещо*OBJ(structure:1)

нещо*OBJ(vehicle:1)

нещо*OBJ(wheeled vehicle:1)

нещо*PART(body part:1)

нещо*PART(hair:6)

нещо*PART(language unit:1)

нещо*PAT(animal:1)

нещо*PАТ(body part:1)

нещо*PAT(entity:1)

нещо*PAT(institution:1)

нещо*PAT(measure:3)

нещо*PAT(plant:2)

нещо*PAT(value:2)

нещо*PHEN(phenomenon:1)

нещо*POS(possession:2)

нещо*QUANT(score:3)

нещо*STATE(goal:1)

нещо*STATE(physiological state:1)

нещо*STATE(situation:1)

нещо*STATE(state:4)

нещо*SUBJ(entity:1)

нещо*SUBS(animal product:1)

нещо*SUBS(beverage:1)

нещо*SUBS(drug:1)

нещо*SUBS(food:1)

нещо*SUBS(liquid:1)

нещо*SUBS(plant product:1)

нещо*SUBS(substance:1)

нещо*TIME(time:2)

нещо*TIME(time period:1)
някой*COMPAR(comparison:2)

някого*ACT(role:1)

някого*ADR(addressee:1)

някого*ADR(person:1)

някого*ADR(recipient:1)

някого*BEN(beneficiary:1)

някого*ENT(animal:1)

някого*ENT(entity:1)

някого*ENT(person:1)

някого*PARTNER(person:1)

някого*PAT(animal:1)

някого*PAT(child:2)

някого*PAT(entity:1)

някого*PAT(people:1)

някого*PAT(person:1)

някого*PAT(person:2)

някого*REC(recipient:1)

някого*SOC(associate:1)

някого*SUBJ(entity:1)

@(интерес)

@(мерки)

@(избор)
@(образ)

@(роля)

@(отпратка)

@(нещо)

@(сделки)

@(сведения)

@(изстрел)

@(подкуп)

@(грижата)

@(израз)

@(полза)

@(облага)

@(участие)

@(начало)

@(въпрос)

@(равновесие)

@(навик за)

@(душата на)

@(болест)

@(оценка)

@(вкуса на)

@(страната на)

@(звук)

@(шум)

@(хипотеза)

@(предположение)

@(снимки)

@(самоубийство)

@(носа)

@(вид на)

@(разрешение)

@(огън)

@(болка)

@(съгласие)

@(запис)

@(информация)

@(намерение)

@(единодушие)

@(пас)

@(решение)

@(отговор)

@(работата)

@(оставка)

@(заключение)

@(внимание)

@(впечатление)

@(част)

@(страдание)

@(високо мнение)

@(планове)

@(портрет)

@(спирачки)

@(ръката си)

@(ръцете си)

@(дистанция)
O2 (Indirect Object)

в нещо*ABS(concept:1)

в нещо*ACT(act:2)

в нещо*ACT(activity:1)

в нещо*ACT(job:1)

в нещо*ANY(anything:1)

в нещо*ENT(entity:1) 
в нещо*ENT(institution:1)

в нещо*EVEN(event:1)

в нещо*GROUP(group:1)

в нещо*INFO(fact:1)

в нещо*KNOW(thing:8)

в нещо*KNOW(imaginary place:1)
в нещо*PART(hand:1)

в нещо*ROLE(role:1)

в нещо*SOC(associate:1)

в нещо*SOC(relationship:3)

в нещо*STATE(state:4)

в нещо*SUBS(substance:1)

в някого*ENT(person:1)

върху нещо*ACT(act:2)

върху нещо*IDEA(idea:2)

върху нещо*IDEA(thought:1)

върху нещо*TIME(time period:1)

върху някого*PAT(person:1)

дo нещо*STATE(state:4)

до нещо*ANY(anything:1)

дo нещо*TIME(time period:1)

до някого*PAT(person:1)

зa нещо*ANY(anything:1)

зa нещо*INFO(fact:1)

зa нещо*INFO(information:1)

зa нещо*PART(body part:1)

зa нещо*PART(part:4)

за нещо*ABS(price:2)

за нещо*ABS(term:3)

за нещо*ACT(act:2)

за нещо*ACT(deed:1)

за нещо*ANY(anything:1)

за нещо*ENT(entity:1)

за нещо*EVEN(event:1)

за нещо*GROUP(organization:1)

за нещо*INFO(info:1)

за нещо*INT(intention:1)

за нещо*KNOW(knowledge:1)

за нещо*KNOW(thing:8)

за нещо*OBJ(event:1)

за нещо*OBJ(fact:1)

за нещо*OBJ(object:1)

за нещо*PART(body part:1)

за нещо*PART(part:4)

за нещо*PAT(entity:1)

за нещо*REAS(reason:1)

за нещо*SOC(organization:1)

за нещо*STATE(state:4)

за нещо*АDR(organization:1)

за някого*BEN(beneficiary:1)

за някого*ENT(beneficiary:1)

за някого*ENT(person:1)

за някого*PAT(person:1)

за някого*SOC(associate:1)

за някого*АDR(addressee:1)

край някого*ENT(person:1)

към нещо*ACT(act:2)

към нещо*ANY(anything:1)

към нещо*ENT(entity:1)

към нещо*INFO(fact:1)

към нещо*OBJ(object:1)

към нещо*PART(body part:1)

към нещо*PAT(entity:1)

към нещо*STATE(state:4)

към някого*ADR(addressee:1)

към някого*ENT(entity:1)

към някого*GROUP(group:1)

към някого*PAT(human:2)

към някого*PAT(person:1)

на нещо*ACT(act:2)

на нещо*ACT(job:1)

на нещо*ACT(market:1)

на нещо*ADR(addressee:1)

на нещо*ADR(institution:1)

на нещо*ANY(anything:1)

на нещо*COM(problem:3)

на нещо*FEEL(feeling:1)

на нещо*IDEA(idea:2)

на нещо*IDEA(thought:1)

на нещо*KNOW(knoledge:1)

на нещо*KNOW(subject:3)

на нещо*PAT(organization:1)

на нещо*REC(organization:1)

на нещо*STATE(thing:8)

на някого*ADR(addressee:1)

на някого*ADR(recipient:1)

на някого*BEN(beneficiary:1)

на някого*ENT(entity:1)

на някого*ENT(person:1)

на някого*GROUP(institution:1)

на някого*GROUP(public:1)

на някого*OBJ(person:1)

на някого*PAT(organism:1)

на някого*PAT(person:1)

на някого*REC(recipient:1)

на някого*АDR(addressee:1)

от нещо*ACT(deed:1)

от нещо*ACT(job:1)

от нещо*ACT(game:2)

от нещо*ANY(anything:1)

от нещо*CAUSE(cause:4)

от нещо*EVEN(event:1)

от нещо*EVEN(participation:1)

от нещо*GROUP(group:1)

от нещо*KNOW(attitude:1)

от нещо*KNOW(difficulty:2)

от нещо*KNOW(idea:1)

от нещо*KNOW(knowledge:1)

от нещо*MEANS(act:2)

от нещо*OBJ(object:1)

от нещо*POS(representative:1)

от нещо*STATE(illness:1)

от нещо*STATE(state:4)

от някого*DON(donor:1)

от някого*DON(source:1)

от някого*ENT(person:1)

от някого*PAT(person:1)

от някого*SOC(associate:1)

по нещо*PART(body part:1)

по някого*PAT(person:1)

пред нещо*ADR(institution:1)

пред някого*ADR(person:1)

при някого*ADR(addressee:1)

против нещо*INT(intention:1)

с нещо*ABS(name:1)

с нещо*ACT(act:2)

с нещо*ACT(speech act:1)

с нещо*ANY(anything:1)

с нещо*ART(garment:1)

с нещо*ART(goods:1)

с нещо*ATTR(attribute:2)

с нещо*ENT(alcohol:1)

с нещо*ENT(entity:1)

с нещо*ENT(group:1)

с нещо*ENT(organization:1)

с нещо*EXT(value:1)

с нещо*INS(instrument:1)

с нещо*INS(weapon:1)

с нещо*OBJ(entity:1)

с нещо*OBJ(object:1)

с нещо*PART(body part:1)

с нещо*PART(hand:1)

с нещо*REAS(reason:1)

с нещо*SOC(institution:1)

с нещо*STATE(physiological state:1)

с нещо*SUBS(food:1)

с нещо*SUBS(liquid:3)

с нещо*SUBS(substance:1)

с някого*ADR(recipient:1)

с някого*ENT(associate:1)

с някого*ENT(person:1)

с някого*PAT(human:2)

с някого*PAT(person:1)

с някого*SOC(associate:1)

с някого*SOC(relationship:3)

срещу нещо*INT(intention:1)

у някого*ENT(person:1)

у някого*PAT(person:1)

Х

@(в брак)

@(със себе си)

@(до лудост)

@(в прегръдките си)

@(ми)

@(от работа)

@(от паметта си)

@(в длъжност)

@(с работна ръка)

@(с нещата)

@(с изкуство)

О3 (Adverbial)

в нещо*ANY(anything:1)

в нещо*COM(writing:2)

в нещо*ENT(entity:1)

в нещо*ENT(water:2)
в нещо*LOC(location:1)

в нещо*LOC(place:1)

в нещо*MEANS(medium:1)

в нещо*OBJ(container:1)

в нещо*OBJ(object:1)

в нещо*OBJ(structure:1)

в нещо*OBJ(vehicle:1)

върху нещо*LOC(location:1)

върху нещо*OBJ(object:1)

дo нещо*LOC(boundary:1)

до нещо*OBJ(object:1)

до някъде*ABS(level:1)

до някъде*KNOW(value:1)

до някъде*LOC(destination:1)

до някъде*LOC(location:1)

заради нещо*ACT(act:2)

заради нещо*ATTR(attribute:2)

из нещо*LOC(place:1)

край нещо*OBJ(object:1)

към нещо*ANY(anything:1)

към нещо*ENT(entity:1)

към нещо*LOC(position:1)

между нещо*PART(part:4)

между нещо*PART(writing:2)

на нещо*EVEN(event:1)

на нещо*EXT(sum:1)

на нещо*GROUP(institution:1)

на нещо*LOC(place:1)

на нещо*LOC(position:1)

на нещо*MEANS(means:2)

на нещо*OBJ(object:1)

на нещо*OBJ(vehicle:1)

над нещо*LOC(location:1)

нанякъде*KNOW(value:1)

нанякъде*LOC(destination:1)

нанякъде*LOC(direction:1)

нанякъде*LOC(location:1)

нанякъде*LOC(position:1)

нанякъде*REL(direction:2)

някак*ATTR(property:3)

някак*MAN(manner:1)

някак*MAN(manner:2)

някак*MAN(manner:1)

някак*MAN(speech:5)

някак*MEANS(means:1)

някак*MEANS(means:2)

някога*TIME(point:6)

някога*TIME(start:2)

някога*TIME(time unit:1)

някога*TIME(time:2)

някога*TIME(time:5)

някъде*ABS(level:1)

някъде*LOC(destination:1)

някъде*LOC(location:1)

някъде*LOC(place:1)

някъде*LOC(position:1)

някъде*LOC(target:3)

от нещо*ART(building:1)

от нещо*LOC(origin:1)

от нещо*MEANS(act:2)

от нещо*OBJ(object:1)

от нещо*OBJ(structure:1)

от някъде*ART(building:1)

от някъде*LOC(location:1)

от някъде*LOC(origin:1)

от някъде*LOC(place:1)

от някъде*LOC(place:9)

от някъде*LOC(position:1)

от някъде*PART(body part:1)

отнякъде*LOC(location:1)

по нещо*LOC(location:1)

по нещо*LOC(place:1)

по нещо*OBJ(object:1)

през нещо*LOC(location:1)

с нещо*INS(instrument:1)

с нещо*MEANS(act:2)

с нещо*MEANS(means:2)

с нещо*MEANS(vehicle:1)

@(добре)
@(сполучливо)

@(случайно)

@(начисто)

@(под внимание)

@(здраво)

@(много)

@(в ефир)

@(високо)

@(предвид)

@(на мира)

@(от земята)

@(на заден ход)

@(наум)

@(по-добре)

@(на свобода)

@(яростно)

@(несъзнателно)

@(неволно)

@(наяве)

@(по време на полет)

@(като копие)

@(на колче)

@(резервирано)

@(на разстояние)

@(втренчено)

@(с кучета)

О4 (Predicative Attribute)

за някакъв*ATTR(attribute:2)

за някакво*ATTR(attribute:2)

като нещо*COMPAR(comparison:2)

като някакъв*COMPAR(job:1)

на нещо*ENT(entity:1)

на някакъв*ATTR(attribute:1)
някакъв*ATTR(attribute:2)

някакъв някой*ENT(person:1)

някакъв някой*ACT(role:1)
@(в покой)

@(сит)

@(близък)

@(прав)

@(болен)

@(част от)

@(прав)

@(изправен)

3.2 Czech - Adding Verb Valency Frames

In Balkanet relevant restructralization and enrichment in comparison with EuroWordNet has taken place. One line along which restructuring goes concerns the introduction of more Base Concepts, i.e. BaseConcepts 2 and 3. This is described in the second part of this deliverable. The second line that is mentioned here and that represents an important enrichment is integration of the valency frames both surface and deep.

1. Verbs

Verbs are usually described by means of their valency frames. They can contain both the syntactic information about the verb construction itself, i.e. what surface cases (in Czech and other highly inflected languages) are associated with a particular verb, and the deep cases or semantic roles that are required by the meaning of the verb.

We are aiming at a consistent system of semantic role tags that would form a base for lexico-semantic constraints integrated into various NLP modules such as a natural language parser. The requirements put on such system are as follows:

· It should cover a reasonably large number of lexical units, i. e. at least 40 000 items for a given language,

· The tags should offer labels for all the semantic roles postulated in the standard theories and also for some others (FrameNet [1], SALSA [12], Czech Valency Dictionary (Vallex) [3,5], Valency Dictionary of Czech Verbs [7]). Framenet frames are in a way more detailed then our valence frames, hower we see the difference in the fact that they go rather in the direction of Minsky’s frames whereas the valency frames allow us to cover 1000 frequent Czech and English verbs generally enough without the danger of being too detailed. 
· at the same time they should yield a more adequate sub-categorization of the roles, which are typically too general and thus do not describe the real lexical data adequately. The empirical adequacy of the existing semantic tags will be discussed in the paper.

When building Czech verb synsets we have paid a systematic attention to the surface verb valencies. This follows from inflectional nature of Czech which displays a rich declension structure – each Czech noun (as well as adjective, pronoun, numeral) can appear in one of  seven cases: Nominative - 1, Genitive - 2, Dative - 3, Accusative - 4, Vocative - 5, Locative – 6  and Instrumental - 7. This is indicated in valency frames, i.e.each Czech verb synset contains also its respective valency frame displaying the information about the corresponding morphological cases that are obligatorily (or optionally) associated with it.

The first step is to have the information about surface valencies – for Czech we have a list of 15 000 verbs (Pala, Ševeček, 1998), however the links between valencies and senses have been systematically prepared for some 5000 items so far, particularly for those being included to Czech WordNet  (the estimated number of verbs in Czech is about 36 000 items). The surface valencies display the following form: 

balit:1 (pack:11)
1 kdo1 = co4 do čeho2 ( valency frame together with the respective sense number,  

balit:2 (flirt:3)
kdo V koho            ( valency frame together with the respective sense number, 

balit:3 (pack:12)
kdo1 V co4            ( valency frame together with the respective sense number,   
2. A Complete Notation

While EuroWordNet notation for Internal Language Relations including semantic roles (such as ROLE_AGENT – ROLE_AGENT_INVOLVED) [11] is based on binary relations we have decided to opt for the more complex and empirically adequate notation which comprises both surface (morphological) cases  required by Czech, and the respective semantic roles, e.g.:

(vf1) {jíst, eat} kdo1*AG(person:1|animal:1)=co4*SUBSTANCE(food:1)

(vf2) {pít, drink} kdo1*AG(person:1|animal:1)=co4*SUBS(beverage:1)

(vf3) {obléct si, put on} kdo1*AG(person:1|animal:1)=co4*ART(garment:1) na  

          co4*BODY(body part:1),

(vf4){vyprávět:1|tell:3}kdo1*AG(person:1)=co4*INFO(message:2),komu3*ADR(recipient:1)

The morphological cases are indicated as said above. The semantic roles are denoted by the general labels taken mainly from the EWN TOP Ontology, together with the subcategorizing literals from the set of Base Concepts, and include the numbers of the respective senses. In our opinion, the notation used in (vf21)-(vf4) presents the information about the syntactic and semantic properties of a given verb in a natural way and it describes the real lexical data more adequately.

The comparison of the information contained in the largest Czech dictionaries with lexico-semantic constraints obtained (semi)-automatically shows that the (semi)-automatic technique of semantic role tagging can significantly speed-up the process of building verb valency dictionaries designed as lexicons appropriate for NLP applications. For this purpose the newly built interface linking Czech WordNet [10] with the Czech morphological analyzer AJKA [9] has been implemented (see below). 

3. 1000 Czech Verbs           
As a case study we present the results of our investigation of the 1000 frequent Czech verbs taken from Czech WordNet. The valency frames we are working with come from the list of approx. 1000 Czech and English verbs or, more precisely, from the list of Czech and English verb synsets belonging to the Czech and English WordNet. Our frames differ from others, e.g. the ones used in Vallex [5] in the following aspects:

· inventory of the main semantic roles is based on the EuroWordNet Top Ontology and the set of Base Concepts  (Vossen et al [11]),

· main roles are further subcategorized by means of the particular literals taken from PWN 2.0, and this subcategorization can be regarded as complementary to the one used in Vallex,

· close relation to the WordNet with its large hierarchical structure allows us to get closer to real lexical data.

Take e.g. the verbs vstoupit | to enter in the following sentences: 

(v1)  Ten člověk vstoupil do strany v r. 1968.

(v2) Ten člověk vstoupil do budovy před 10 min.

(v1e) This person entered the (Communist) party in 1968.

(v2e) This person entered the building 10 min. ago.

If we use an existing inventory of the roles then the constituents strana | party and  budova | building} would be most likely labeled as PAT(iens) but our knowledge of Czech and English tells us that this label does not capture the respective difference in meaning. We obviously are dealing with the two different senses of the verb vstoupit | enter or, more precisely, with  vstoupit:4|enter:3 and vstoupit:3|enter:1 if we use the standard WordNet notation (PWN 2.0).  Thus vstoupit:4|enter:3 means that people typically enter political organizations and vstoupit:3|enter:1 denotes that people enter places like buildings. If we want to express this fact by means of the semantic role tags we need more specific subcategorization features or labels that would express the meaning differences indicated above. A similar observation can be made about many other verbs, see e.g. the roles associated with verbs like eat, drink, wear or drive which in turn require subcategorization

features like FOOD, BEVERAGE, GARMENT and VEHICLE.

The solution we are offering uses two level semantic role labeling in our valency frames:

- on the first level – general labels like AG, PAT, OBJ, INSTR, LOC, ADDR, ... 

- on the second – subcategorization level we take advantage of the rich WordNet hierarchical structure and use selected literals occurring in the particular synsets as labels – through them we can access the individual lexical units when we process sentences (v1) or (v1e) on the morphological and syntactic level. It should be stressed that WordNet hierachical structures capture approx. 100 000 synsets (in Princeton WordNet). No other resource offers such extensive coverage.

The mentioned list of 1000 verbs was sorted according to their deep valency frames with the assumption to obtain some semantically interesting verb classes. If we have a look at the obtained list we can say that our assumption has been justified with some reservations, namely: the list of 1000 verbs is still not large enough yet, there is a quite large number of the small classes (groups) typically containing 2 items.  The results we have arrived at are shown in the following table:

	Verb frame
	Frequency
	Sense characterization

	AG(person:1)=ANY(anything:1)
	33
	various verbs

	AG (person:1) = ACT (act:2)
	23
	solving tasks, performing activities

	AG (person:1) = OBJ (object:1)
	21
	manipulating with objects

	AG (person:1) = PAT (person:1)
	21
	relations between persons

	AG(person:1)=SOC(person:1)
	16
	social interaction

	AG (person:1) = X
	15
	non-personal verbs, without complement

	AG (person:1) = $ (ze)
	15
	communication activities, verba dicendi 

	AG (person:1) = SUBS (food:1)
	9
	verbs of eating

	AG (person:1) = LOC (location:1)
	8
	motion verbs

	AG (person:1) = ACT (job:1)
	7
	working

	AG (person:1) = OBJ (object:1) = LOC (position:1)
	7
	motion with objects, positioning in space

	AG (person:1) = OBJ (object:1) = OBJ (object:1)
	7
	combining objects

	AG (person:1) = ABS (abstraction:1)
	6
	keeping rules

	AG (person:1) = ART (garment:1)
	6
	verbs of dressing

	AG (person:1) = EVEN (result:3)
	6
	making conclusions

	AG (person:1) = ACT (role:1)
	5
	being in a position (or losing it)


Table 1

Looking at the table 1 the following conclusions can be drawn:

· discrimination power of the frames is reasonable and it is closely related to the selection of the subcategorization features, i. e. if the subcategorization features are chosen appropriately a usable semantic classification of the verbs can be developed,

· the obtained classes are not arbitrary and can be confirmed by the corpus data by means of Word Sketches techniques [Kilgariff, Tugwell, Rychly, Smrz, 12],

· we get independent feedback that frames associated with the respective verbs manually can be confirmed also semi-automatically, 

· the classes in some way correspond to Levin’s verb classification [Levin, 4]. 

A Comparison with Bulgarian and Romanian

The following hypothesis can be formulated: the deep valency frames for approx. 1000 Czech verbs have been taken from Czech WordNet. Those verbs are linked to their English equivalents by means of ILI [11], which means that the frames prepared for Czech verbs can be applied to their English equivalents as well. It certainly would be premature to claim that the semantic roles associated with Czech verbs strictly apply to their English counterparts, such statement might be considered too universalistic, but in any case if they are translation equivalents with the same meaning there has to be a reasonable agreement.  

In Balkanet Project [12] a comparison has been made to test whether the indicated agreement would apply also to other languages, particularly to Bulgarian and Romanian. The results of the comparison reported at 6th Progress Meeting appear very promising and they can be characterized as obviously confirming the hypothesis mentioned above. The deep valency frames prepared for approx. 1000 Czech verbs have been tentatively associated via ILI with the corresponding English, Bulgarian verbs (comparison with Romanian verbs is being prepared). The extent of agreement has been examined by R. Doneva 

3.3. Romanian

In order to provide valence frames for some verbs in our wordnet, we took the following steps:

1. For a set of Romanian verbs (with a frequency of around 100 occurrences) in Orwell’s 1984 the concordances (i.e. the sentences containing the respective verb) were extracted from the electronic version of the novel.

2. For each concordance the verb was semantically disambiguated: the corresponding Romanian synset containing it was identified using VisDic for visualizing the RoWN, alongside with PWN 2.0 and CzWN.

3. The valence corresponding to the equivalent Czech synset is identified (if existent) and is checked against the Romanian data, and modified accordingly if necessary. When a Czech valence is not identified, a valence suggestion for the Romanian verb is provided, following the indication in the file provided by the Czech team. 

Remarks:

1. The disambiguation process raised some difficulties due to the following facts:

· Sometimes the concordance chosen (a sentence) proved not enough for choosing the right meaning.

Ex.: Se gândi. 

       SE thought-he

· Some occurrences are difficult to assign a sense. On the one hand, this is due to the fact that senses are too refined in the wordnet, and, on the other, to auto hyponymy.

Ex.: Winston se gândi, apoi spuse:…

        Winston SE thought, then said-he

The verb in this example can be disambiguated as either belonging to the synset {chibzui:1.2, cugeta:1.2, [se] gândi:1.2.x}(EN: {think:3, cogitate:2, cerebrate:1}, Gloss: use or exercise the mind or one's power of reason in order to make inferences, decisions, or arrive at a solution or judgments) or to the synset {[se] gândi:1.2} (EN: {think:8}, Gloss: decide by pondering, reasoning, or reflecting). However, the two senses are in hyponymy relation, the former being the hypernym of the latter.

2. The valence frames we present were identified for one verb in a synset. So far we have not checked against a corpus if they are valid for the other verbs in the same synset. However, taking a rough look at them, we could say that the frame suggested for one of the verbs stands correct for the others, as well. Still, this needs testing on a corpus.

3. Assigning the valence for each synset raised the following issues:

· Insufficient data. The concordances extracted are not enough for giving a final form to the frame. For instance, for the verb a începe:1 the frame cineva1*AG(person:1) = $(să) be augmented with an alternative: $(să)|(ceva4)*ACT(act:2). So, a larger corpus would be necessary for giving a definite form of the valence frames.

· Interlingual comparison of the frames. For all the senses identified for the Romanian verbs, only 13 have Czech equivalents for which frames are provided in the CzWN. When comparing them with the ones suggested for the verbs in RoWN, one notices that most of the times (69, 23%, that is in 9 cases out of 13) the frames are identical. In two situations the identity is prevented by the incompleteness of RoWN frames; the frames suggested for Czech are valid for Romanian, too, but they were not encountered in the concordances analyzed. In one situation the difference is triggered by the different syntactic behavior of the equivalent verbs in the two languages: see the Annex for the Romanian synset {începe:1, porni:7.3}.

In another situation the lack of identity is due to the fact that, while for Czech no adjunct is included in the frame, for Romanian there are some adjuncts in the first two frames proposed: see {chibzui:1.2, cugeta:1.2, [se] gândi:1.2.x }. See also below the comment regarding adjuncts.

· Possibility for clustering. Let us take as a starting point the examples: {[se] afla:3.1, [se] găsi:9.1, fi:3.1} and {[se] afla:3.1.x, fi:3.1.x, [se] găsi:9.1.x} have the same valence frame: (cineva1*AG(person:1)| ceva1*OBJ(object1)) = unde*LOC(location:1). Moreover, they are in hyperonymy relation: the latter is the hyperonym of the former. In such cases, when two synsets have the same valence, the semantic difference between them is rather difficult to perceive, and they are in hyponymy/hyperonymy relation, then we consider that they are worth being clustered.
4. Remarks

· Romanian is a pro-drop language. So far there is no means for treating the sentences in which the subject is not lexicalized, but is expressed due to the rich verb inflection. To mark the “subject” position in the valence as X is not a solution, as there are also verbs in Romanian that cannot have a subject (e.g. ploua “to rain”) and thus we would not have a clear image of which verbs are impersonal and which simply doesn’t have the subject lexicalized. Another possibility of notation for the pro subject would be to mark it as optional. But, see the remark below.

· Place, manner, time, etc. express the circumstances in which an activity, etc. takes place. Thus, each verb expressing an activity, etc. can have such adjuncts. To specify the possible adjuncts as optional in the valence frame for (each verb in) each synset is too time and energy consuming. That is why we consider that a different way of dealing with such situations should be found. 

However, if MAN (for instance) is a complement (N.B. not an adjunct), it must appear in the frame. This is the case of the verb a se comporta “to behave” in Romanian, which cannot occur without its manner complement. 

Moreover, if we choose to mark the optionality of adjuncts, we cannot mark the unlexicalized subject in the same way, since the syntactic phenomena in each case is different.

RIDICA

	EN-SYNSET
	CZ-SYNSET
	RO-SYNSET
	CZ-VALENCE
	RO-VALENCE

	raise:2, lift:1, elevate:2, get up:3, bring up:4

raise from a lower to a higher position
	dát:18, zvednout:6, vyvézt:2
	ridica:1, sălta:7
	kdo1*AG(person:1)= 

co4*OBJ(object:1) [kam]*LOC(up:1)

{vyvézt} 

kdo1*AG(person:1)=

(koho4*PAT(person:1)|co4*OBJ(object:1))? čím7*MEANS(lift:8) [kam]*LOC(up:1)


	cineva1*AG(person:1) = (cineva4*PAT(person:1)|ceva4*OBJ(object:1)) cu_ceva4*MEANS(lift:8) undeva*LOC(up;1)

	stand:10, stand up:3, place upright:1

put into an upright position
	zdvihnout:2, zvednout:3, postavit:2
	ridica:17, pune_în_picioare:x
	{zvednout, zdvihnout, postavit} kdo1*AG(person:1)= 

co4*OBJ(object:1)


	cineva1*AG(person:1) = 

(pe_cineva4*PAT(person:1)|ceva4*OBJ

(object:1)) în_ceva4*STATE(position:4) 



	arise:3, rise:3, uprise:4, get up:1, stand up:1

rise to one's feet
	povstat:2, zvednout se:2
	[se] ridica:19.1, [se] scula:3
	 -
	cineva1*AG(person:1) = 

când4*TIME(point:6) din|de_pe ceva4

*LOC(artifact:1) în_ceva4* STATE

(position:4) ca|ca_să*INT(intention:1)

	rise:4, lift:12, rear:3

rise up
	trčet:2
	[se] înălţa:7, [se] ridica:24.2
	-
	ceva1*OBJ(construction:3) = 

undeva4*LOC(location:1) cumva4*ATTR

(form:7)

	raise:1

raise the level or amount of something
	povýšit:2, zvednout:4
	ridica:54, sui:10
	-
	ceva1*ACT(act:2) = 

@(nivel de trai4)*STATE(level:3) 

cumva4*MAN(manner:1) cândva4*TIME

(time:2)

	raise:19, bring up:6

put forward for consideration or discussion
	vznést:1, nadhodit:2
	ridica:62
	-
	cineva1*(GROUP(social_group1)|

AG(person:1) = @(pretenţii)*

COM(communication:2)

la_ceva4*OBJ(thing:12)

	rebel:1, arise:6, rise:15, rise up:2

take part in a rebellion; renounce a former allegiance
	vzepřít se:1
	[se] răscula:1.1, [se] răzvrăti:1, [se] revolta:2, [se] ridica:38.3
	-
	cineva1*AG(person:1| social_group1) = 

împotriva|contra_(cuiva3*ADR

(addressee:1)|ceva3*ANY(anything:1)

	bristle:2, uprise:3, stand up:7

rise up as in fear
	ježit:1, naježit:1
	[se] scula:x, [se] ridica:x, [se] face_părul_măciucă:x
	-
	ceva1*CAUSE(cause:4) =  

cineva3*PAT(person:1) 

@părul*OBJ(body covering:1) 

la|pe_undeva4*PART(external body part:1)

	raise:9, erect:1, rear:5, set up:3, put up:3

construct, build, or erect
	vršit:1, stavět:2, postavit:1, vztyčit:1
	clădi:1.1, construi:1.2, dura:2.1, face:2.1, înălţa:8, ridica:57, zidi:1.3
	-
	cineva1*AG(person:1|)=

ceva4*PAT(construction:3)

	rear:4, erect:2

cause to rise up
	-
	înălţa:1.2, ridica:1.1
	-
	cineva1*AG(person:1) =

 ceva4*OBJ(object:1) [cu] ceva4*INS

(body part:1|instrument:1)


GANDI

	intend:1, mean:4, think:7

have in mind as a purpose
	mínit:1, myslet:4, myslit:4
	[se] gândi:7, intenþiona:1.1, vrea:1.2
	{myslet, myslit} kdo1*AG(person:1)=@(tím) $(že) 

{myslet, myslit} kdo1*AG(person:1)=@(tím)? (koho4|co4)*ANY(anything:1)
	cineva1*AG(person:1)=$(sã)



	think:3, cogitate:2, cerebrate:1

use or exercise the mind or one's power of reason in order to make inferences, decisions, or arrive at a solution or judgments
	rozmýšlet:1, uvažovat:1, přemítat:2, myslet:1, myslit:1
	chibzui:1.2, cugeta:1.2, [se] gândi:1.2.x
	{myslet, myslit} kdo1*AG(person:1)=X
	cineva1*AG(person:1)=X

	think about:1

have on one's mind, think about actively
	zamyslit se:1, zamyslet se:1, myslet:3, myslit:3, pamatovat:2
	[se] gândi:1.1, reflecta:3.1
	{myslet, myslit} kdo1*AG(person:1)=na koho4*PAT(person:1)

{myslet, myslit, pamatovat} kdo1*AG(person:1)=na koho4*PAT(person:1)? s čím7*ANY(anything:1)
	cineva1*AG(person:1)= 

la_cineva*PAT(person:1)|

ceva*ANY(anything:1)

	entertain:2, think of:3, toy with:1, flirt with:1, think about:2

take into consideration, have in view
	uvažovat:3, pohrávat si:1, pomýšlet:1
	lua_în_considerare:1, avea_în_vedere:1, |se| gândi:5.1
	{uvažovat} kdo1*AG(person:1)= o čem6*ANY(anything:1)

{uvažovat} kdo1*AG(person:1)= @(o tom) $(že)

{pomýšlet} kdo1*AG(person:1)= na co4*ANY(anything:1)

{pomýšlet} kdo1*AG(person:1)= @(na to) $(že)

{pohrávat si} kdo1*AG(person:1)= s čím7*KNOW(idea:1)
	cineva1*AG(person:1)=

 la_ceva*ANY(anything:1)

cineva1*AG(person:1)= $(cã)



	plan:1, be after:1

have the will and intention to carry out some action
	plánovat:1
	gândi:8.x, intenþiona:1.2, plãnui:1.2.x, tinde:1.1
	-
	cineva1*AG(person:1) = 

ceva*KNOW(knowledge:1) | 

INT(intention:1)

	think:5

imagine or visualize
	uvažovat:2
	[-şi] imagina:1.1.x, [-şi] închipui:2, [se] gândi:x
	-
	cineva1*AG(person:1)=$(cã)

	think:8

decide by pondering, reasoning, or reflecting
	-
	[se] gândi:1.2
	-
	cineva1*AG(person:1)=X

	think:12

be capable of conscious thought
	-
	cugeta:1.1.x, gândi:1.1.x, raţiona:1
	-
	cineva1*AG(person:1)=cum*MAN(manner:1)

cineva1*AG(person:1)=X

cineva1*AG(person:1)=ceva*KNOW(idea:1)

	think:3, cogitate:2, cerebrate:1

use or exercise the mind or one's power of reason in order to make inferences, decisions, or arrive at a solution or judgments
	rozmýšlet:1, uvažovat:1, přemítat:2, myslet:1, myslit:1
	chibzui:1.2, cugeta:1.2, [se] gândi:1.2.x
	{myslet, myslit} kdo1*AG(person:1)=X
	cineva1*AG (person:1)=

cum*MAN(manner:1) | când*

TIME(time:5)

cineva1*AG (person:1)=

cum*MAN(manner:1) | (când|cât|de_câte_ori)

TIME $(că|să)

cineva1*AG(person:1)=

la_ceva*ANY(anything:1)


AFLA

	lie:1

be located or situated somewhere; occupy a certain position
	nacházet se:1(--), nalézat se:1(--)
	[se] afla:3.1, [se] găsi:9.1, fi:3.1
	{nacházet se, nalézat se} (kdo1*AG(person:1)|co1*OBJ(object:1))

=

[kde]*LOC(location:1)
	(cineva1*AG(person:1)|ceva1*OBJ(object1))

=[unde]*LOC(location:1)

	be:3

occupy a certain position or area; be somewhere
	zaujmout:3(zaujímat)
	[se] afla:3.1.x, fi:3.1.x, [se] găsi:9.1.x
	(kdo1*AG(person:1)|co1*OBJ(object:1))

= co4*LOC(position:1)
	(cineva1*AG(person:1)|ceva1*

OBJ(object:1))=ceva4*LOC(position:1)

	exist:1, be:4

have an existence, be extant
	existovat:1
	[se] afla:3.2, exista:1.2, fi:1.1
	    -----------------------
	(cineva1*AG(person:1)|ceva1*

OBJ(object:1))=locatie4*LOC(location:1)

 

	discover:2, find:8

make a discovery, make a new finding
	objevit:1(objevovat)
	afla:2.x, descoperi:x, găsi:1.1.x
	----------------------------
	cineva1*AG(person:1)=

ceva4*OBJ(object:1)



	find:3, regain:2

come upon after searching; find the location of something that was missed or lost
	najít:1(-), nalézt:1(-)
	afla:x, dibui:5, găsi:x, regăsi:1.x
	najjít, nalézt} kdo1*AG(person:1)

= 

co4*OBJ(object:1) našla jsem peněženku
	cineva1*AG(person:1)= ceva4*OBJ(object:1)


	learn:2, hear:2, get word:1, get wind:1, pick up:5, find out:2, get a line:1, discover:3, see:6

get to know or become aware of, usually accidentally
	dopídit se:1(-), doslechnout se:1(-), dobrat se:1(-), zjistit:1(-), vybádat:1(-), dovědět se:1(-), dozvědět se:1(-), dočíst se:1(-)
	afla:1.3, auzi:8.1, şti:4.2
	{dovědět se, dozvědět se, zjistit, vybádat} kdo1*AG(person:1)=

co4*INFO(info:1)? (v čem6|z čeho2)*MEANS(medium:1)

{dovědět se, dozvědět se, dočíst se, doslechnout se} kdo1*AG(person:1

=

(co4|o čem6)*INFO(info:1)? v čem*MEANS(medium:1)

3. {dopídit se, dobrat se} kdo1*AG(person:1)

= 

čeho2*INFO(info:1)

4. {dopídit se, doslechnout se, zjistit, vybádat, dovědět se, dozvědět se, dočíst se} kdo1*AG(person:1)

=

$(že)
	cineva1*AG(person:1) =

ceva4*INFO(info:1) 

cum*MEANS(medium:1)

cineva1*AG(person:1)=

ceva4*INFO(info:1)

din|de_la*DON(donor:1)



	detect:1, observe:1, find:2, discover:1, notice:1

discover or determine the existence, presence, or fact of


	najít:2, odhalit:3, zjistit:3
	afla:2.x, descoperi:3.1, găsi:1.2
	----------------------------------
	cineva1*AG(person:1)= ceva4*OBJ(object:1)


	discover:4, find:9

 make a discovery


	zjistit:4
	descoperi:3.2.x, afla:2.x
	---------------------------------
	cineva1*AG(person:1)= ceva4*OBJ(object:1)


	determine:8, check:21, find out:3, see:8, ascertain:3, watch:7, learn:6

find out, learn, or determine with certainty, usually by making an inquiry or other effort


	dopátrat se:1, zjistit:2
	verifica:2.x, afla:2.x, vedea:4.1
	---------------------------------
	(cineva1*AG(person:1))

=ceva*INFO(information:3)

	find:13

perceive oneself to be in a certain condition or place
	ocitnout se:1
	|se| afla:3.1, |se| găsi:9.2, |se| regăsi:x
	-----------------------------------
	cineva1*AG(person:1)

=undeva4*LOC(position:1)


ÎNCEPE

	et down:7, begin:1, get:34, start out:1, start:1, set about:3, set out:1, commence:1

take the first step or steps in carrying out an action
	dát se:1(dávat se), pustit se:1(pouštět se), začít:1(začínat)
	începe:1, porni:7.3
	{dát se, pustit se} (kdo1*AG(person:1|co1*AG(organization:1))

=do čeho2*ACT(act:2) pustit se do práce

{dát se, pustit se} 

X=do čeho2*PHEN(downfall:2)

{začít} kdo1*AG(person:1)

= (co4|$(inf))*ACT(act:2)
	cineva1*AG(person:1)=

$(să) 



	begin:5

be the first item or point, constitute the beginning or start, come first in a series
	zahájit:3
	debuta:x, |se| deschide:12.2, începe:1.x
	-------------------------------------
	ceva1*ANY(anything:1)

=când*TIME(start:2)

(cineva1*AG(person:1))|

(ceva1*AG(organization:1))= $(să)

	begin:8, start:13

begin an event that is implied and limited by the nature or inherent function of the direct object
	načít:2
	începe:1.x
	----------------------------
	ceva1*ANY(anything:1)= $(să) 

	begin:3, lead off:2, start:2, commence:2

 set in motion, cause to start
	započít:1(-), zahájit:1(-), začít:3(-)
	începe:x
	kdo1*AG(person:1)|co1*AG(organization:1))

=(co4|$(inf))*ACT(act:2)
	(cineva1*AG(person:1))|

(ceva1*AG(organization:1))=ceva4|inf


3.4. Serbian

Preliminary overview of Serbian verb valency resources is being prepared. The main Serbian dictionaries are consulted with the goal to compile the basic list of Serbian verb frames with their surface valencies.

4    Adding Domains

The final application of the Balkanet project is a search engine which will undertake conceptual indexing of web documents and multilingual query expansion. Three domains have been selected for the purposes of this experiment, namely law, politics and economy. These domains have been selected from the BalkanTimes website which will be used as the central repository that will feed the engine’s index with web documents. Each team is going to add to its wordnet 100 predetermined synsets from each of these three domains.

Within the context of this experiment, Balkanet wordnets have been enriched with domain information. The following two resources have been used:

1. The mapping from WordNet 1.6 to the SUMO (Suggested Upper Merged) Ontology.

2. Wordnet Domains 1.0 (Database) developed by Istituto Trentino di Cultura (ITC).

The first resource is in the public domain. It contains SUMO domain labels for 17,453 adjectives, 3,101 adverbs, 65,636 nouns and 11,793 verbs.

The second resource is not in the public domain and individual licenses have been obtained from ITC. It assigns every PWN 1.6 synset to one of the 165 domains which are arranged in a special hierarchy. Although all PWN 1.6 synsets are assigned to one of the domains, 32.154 synsets are assigned to the domain “factotum”, which shows that the synset in question does not belong to any special domain.

Two different approaches were discussed regarding the incorporation of these domains into Balkanet: (i) Encoding domain information at the ILI level, or (ii) encoding domain information in each monolingual wordnet. At the end, it was decided to incorporate domains into the Inter-Lingual-Index by adopting the following approach: Once a synset belonging to one of the three pre-specified domains is traced, the starting and ending nodes of its taxonomy will be marked with the domain label information using the RELATED_TO lexical relation. All nodes that belong to the path and are between the starting and ending node will inherit the domain information thanks to the transitivity of the IS_A relation.

The experimental search engine also requires preprocessing of the documents to be queried. Therefore, each team has assigned POS-tags and provided lemmas for a predetermined set of texts.

5     Relations to SUMO and MILO Ontologies (in VisDic)

SUMO (Suggested Upper Merged Ontology) is being created as part of the IEEE Standard Upper Ontology Working Group. An upper ontology is limited to concepts that are meta, generic, abstract or philosophical, and hence are general enough to address (at a high level) a broad range of domain areas. Concepts specific to particular domains are not included in an upper ontology, but such an ontology does provide a structure upon which ontologies for specific domains (e.g. medicine, finance, engineering, etc.) can be constructed. MILO (Mid-Level Ontology) is intended to act as a bridge between the high-level abstractions of the SUMO and the low-level detail of the domain ontologies.

The main part of relations from SUMO and MILO has been converted to a “dictionary” that can be browsed in VisDic. It is a union of SUMO and MILO containing all the concepts together with subclass, instance, subRelation and subAttribute relations.

The respective SUMO concepts are added to all Princeton wordnet synsets in attribute SUMO. Czech team has prepared the mapping from PWN 2.0 to SUMO under VisDic.

It is possible to look up for the concept in the “SUMO & MILO“ dictionary and view the ontology tree of the concept.

5.1 DBLAB'S SUMO Selection

1. PROCEDURE

The procedure followed in order to decide which of the SUMO categories are conceptually closer to our domains of interest, i.e. politics, economy and law has as follows: 

At first place we run through the ontology tree of SUMO http://virtual.cvut.cz/kifb/en/toc/all.html and the concepts that shared the same name with the domain in their labels, were located i.e. political organization.  Secondly, it has been examined whether the super classes/subclasses of these concepts had a relevant name to any of the predefined domains or whether they were semantically connected. In cases were the super or sub classes were not helpful, the coordinate terms of the concept in question, were taken into consideration on the basis of name and/or sense as well i.e. corporation, educational organization, religious organization. However, some times there was a need for consulting the related wordnet synsets of each concept; in such a case we run through the wordnet synsets' list as grouped by the SUMO site by examining their literals and glosses. 

This procedure has been delivered by different people. At the end, the suggestions of each one have been merged and resulted in the following list.

2. LISTS

1. POLITICS

· geopolitical area 

· nation

· state or province

· city

· political organization

· government 

· political process 

· citizen

2. LAW 

· law

· legal action

· regulatory process

· ordering

· obligation

· normative attribute

· contract

· purchase contract

· service contract

3. ECONOMY

· corporation

· transaction

· financial transaction

· lending 

· borrowing

· increasing

· decreasing

· currency measure

united states dollar, united states cent, euro cent, euro dollar

· monetary value 

· advertising

· betting 

· buying

· selling 

6   Conclusions

This report provides basic overview of Balkanet additions to PWN and EWN according to each national WordNet team. A detailed description of the relinking procedure between older WN versions to PWN 2.0 was described as well as necessary set extensions of BCs and BCSs. Contributions of new structures in WN, valency frames, with respect to the work of the contractors teams have been displayed, atlhough this is still a work in progress item. The procedure of adding Domains has been described. Relations to Sumo ontology with the description of  its incorporation process including the list of  DBLAB'S SUMO selection is covered.
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� FrameNet is a lexicographic research project consisting of two parts – FrameNet 1 and FrameNet 2, leading by Ch. Fillmore and B. Atkins.
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