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The Balkanet Experience

Karel Pala

This paper describes the exhaustive results obtained within IST 290388 Project Balkanet, which went on 2001-2004. The attention is paid to the restructuring and final shaping the individual Balkan WordNets. In comparison with the EuroWordNet Project some new results have been obtained: The sets of Base Concepts have been extended and a set of the Balkanet  

1. Common Synsets has been introduced (8,000 synsets). These were  relinked to Princeton WordNet 2.0 (PWN) and converted to XML  standard format,  

2. The language specific synsets that do not have translation equivalents in PWN 2.0 have been established for Balkanet languages, 

3. Valency frames have been developed for Czech, Bulgarian and Romanian,

4. Domains have been added to Balkanet WordNets and implemented in the VisDic browser, 

5. Integrating derivational relations into Czech WordNet and adding semantic relations into Turkish WordNet exploiting Turkish derivational morphology,

6. Links to the SUMO/MILO Ontology were added to and implemented in VisDic.

In unserem Beitrag stellen wir einige der im Projekt BalkaNet erzielten Resultate vor. Wir beschreiben vor allem die Restrukturierung und die finale Form der einzelnen Wortnetze. Gemessen am EuroWordnet Projekt wurden die folgenden Ergebnisse erzielt: a) Die Menge an Base Concepts wurde erweitert und Synsets, die allen BalkaNet Wortnetzen gemeinsam sind, wurden hinzugefügt (insgesamt 8000 Synsets). Die Daten wurden mit dem Princeton WordNet in der Version 2.0 verknüpft und in ein XML-Standardformat konvertiert; b) in allen Wortnetzen wurden sprachspezfische Synsets, die kein Äquivalent im Princeton WordNet 2.0 haben, erzeugt; c) für das Tschechische, das Bulgarische und das Rumänische wurden Valenzrahmen erzeugt; d) Domänenbezeichner wurden den Einträgen der BalkaNet Wortnetze hinzugefügt. Dieses Feature wurde außerdem im VisDic Browser implementiert; e) Es wurden Verknüpfungen zur SUMO/MILO Ontologie hinzugefügt. Auch dieses Feature wurde in VisDic implementiert.
1. Introduction

The main result of the Balkanet Project has been the development of the multilingual WordNet database following the EuroWordNet model for six languages, namely Bulgarian (21 444 synsets), Czech (30 400 synsets), Greek (18 313 synsets), Romanian (19 680 synsets), Serbian (8 000 synsets) and Turkish (14 626 synsets). 

   If we compare the results of EuroWordNet and Balkanet we can say that, in general, the quality of the Balkanet WordNets is higher and they contain less errors. Due to the introduction of the larger set of Balkanet Common Synsets (BCSs, approx. 8,000) the overlapping between the national WordNets is more exhaustive. Attention has been paid to the validation and consistency checking using Word Sense Disambiguation (WSD) tools. This, of course, was enabled by the fact that Balkanet lasted three years. The following new results that definitely push the development of the WordNets further have been achieved: 

· extension of the Base Concept (BCs) set by adding Balkanet Common Synsets (BCSs) – the final number has reached 8000 items
. 

· introduction of the language specific synsets typical of Balkanet languages,

· developing the new tools for editing and browsing WordNets, particularly VisDic together with the new format in XML, 

· development of the valency frames for Czech, Bulgarian and Romanian verb synsets and the design of the new inventory of semantic roles,

· adding domains and relations (links) to the SUMO/MILO Ontology and their implementing in VisDic tool
.
2. Extension of the BCs and BCSs      

From the very outset of the BalkaNet Project, it has been our intention attention to achieve the most comprehensive overlap between national wordnets. The goal was to maximize the possibility of future applicability of the database as a whole. A special set of synsets – BCSs (BalkaNet Common Synsets, marked with asterisk in VisDic) has been introduced. They were selected according to the following guiding principles:

· 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 their 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 2.0 WordNet database have been added as well,

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

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

These guiding principles meant that the set of synsets obtained within the expand model were used in building a substantial part of the national wordnets. However, also the merge model was applied, e.g. a significant portion of verb synsets in the Czech WordNet originated in that way.

In the BalkaNet WordNets synsets are formed by true context synonyms as well as variants (typographic, regional, style, register, etc.). Moreover, the verb synsets contain literals enriched by a number of relations such as aspect opposition, i.e. ASPECT="perfective" or ASPECT="imperfective", and iteratives, i.e. AKTIONSART="iterative" (e.g. in Bulgarian and Czech WordNet).

All the Balkanet data are currently linked to PWN 2.0 at the moment. The initial impetus for BalkaNet Project was to create wordnets thal would correspond to PWN 1.5 which would make it compatible also with EuroWordNet. However, once the limitations of PWN 1.5 unfolded, it became necessary to switch to PWN 1.7.1 and later to PWN 2.0, which is definitely much more consistent and complete with regard to the glosses and semantic relations.

 2.1. Relinking to PWN v.2.0

We consider that our move from WordNet 1.7.1 to the most recent version of Princeton WordNet 2.0 is a significant achievement of the Balkanet Project. All mappings – the first one from Princeton WordNet 1.5 to Princeton WordNet1.7.1) – assumed applying a set of mapping rules and in some cases, where the mapping was not deterministic, a manual mapping. The scripts for these conversions were developed and applied by all partners.
Both procedures for relinking synsets took advantage of the VisDic tool. PWN 2.0 is represented in XML notation and the standard for all Balkanet WordNets. At the same time the XML format developed together with the VisDic editor has been used to represent both PWN and EuroWordNet data and can be regarded as a standard: it is recommended by the Global WordNet Association. 

3. Language specific synsets

Bulgarian, Greek, Romanian, Serbian and Turkish language specific concepts (LSCs) have been added into the Balkanet WordNets. Not having lexicalized translation equivalents in PWN 2.0, they are included in Balkanet Interlingual Index (BILI) with their English descriptions. In an effort to develop a single Balkanet contribution to the Interlingual Index, the local synsets developed by each partner have been checked by all other partners – identical concepts have been determined and assigned a single “BILI” (Balkanet ILI) number.

Since very few "Balkan" specific concepts can be found in the Czech WordNet, they are not mentioned here. The Language Specific Concepts (LSCs) found and listed are mostly related to the fields given below – the list represents a union of them as they come from the individual languages:

· administrative system (provinces, municipalities, officers)

· animals, plants, fish (local varieties)

· architecture (buildings, parts of buildings, styles)

· customs and related words

· derived adjectives

· family relations (relatives)

· folk literary genres 

· holidays 

· food, cuisine (names of dishes and food ingredients)

· musical instruments and folk dances

· units of measurement (length)

· objects or notions related to the Ottoman Empire

· occupations

· important historical events

· important dates

· concepts related to the Orthodox Church

· mythological figures

· social organization

· traditional arts, handicrafts

· religious objects and religious practices

· tools (special types of scissors, knives, cooking utensils, farming  

    equipment etc.)

· wedding traditions

3.1 Bulgarian

In Bulgarian Wordnet the additional 237 language-specific concepts have been encoded and grouped in the categories given above. So far 48 Bulgarian specific synsets common with Turkish specific synsets have been identified. In cases where English synsets that denote concepts existing in the Bulgarian language consciousness but not lexicalized in Bulgarian the strategy, of marking it with the label "no lexicalization" has been adopted.

3.2.Greek

The fields related to Greek LSCs are rather similar to the ones given in the enumeration for Turkish. Also the number of the LSCs is about 300 items. It should be noted, that the relations between LSCs in Greek and Turkish would deserve a separate confrontational linguistic study though this goes beyond the scope of the present text. 

3.3. Romanian

For the expansion of the Interlingual Index with Balkan languages specific concepts (BILI), Romanian-specific concepts have been identified as well.The 300 found concepts were provided with the respective synsets, the glosses both in Romanian and in English, together with their hyperonyms.

3.4. Serbian

The number of the Serbian specific 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 25 MW corpus of the modern Serbian language. There is also an English translation of each concept definition in the Semantic Note field. Each simple synset literal is accompanied by its morphological class code, to account for the inflection. 
3.5. Turkish

In Turkish, the domains contain a number of the culture-specific concepts. The number LSCs included is approximately 300. It was decided to limit the number of Turkish-specific synsets in some domains because there are many of them and reaching agreement is difficult.

Obviously, the Turkish LSCs represent the most interesting collection thanks to the different language type and the life and institutions.

4. Valency Frames 

One of the important contributions of the Balkanet Project is the adoption of a new approach to the verb valencies (valency frames) for Czech, Bulgarian and Romanian. The approach outlined below has been developed by the Czech team thus its main features are mostly explained with regard to Czech. Approximately 1,600 Czech verb synsets with their respective surface and deep valency frames have been prepared so far.  

Though the semantic roles have been introduced in EuroWordNet Project (Vossen et al, 1999) and included in Internal Language Relations (ILRs) they have not been, as far as we know, further systematically introduced and exploited in the individual WordNets. It is also clear that ILRs have been conceived as the binary relations whereas syntactic and semantic properties of verbs are typically 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 yield a more adequate sub-categorization of the roles (lexico-semantic constraints). 

We offer labels for almost all semantic roles that are usually postulated in the standard theories such as FRAMENET (Baker et al., 1998), SALSA (Pinkal et al., 2003), Czech Valency Dictionary (Vallex, Lopatková, Žabokrtský, 2002), Valency Dictionary of Czech Verbs (Pala, Ševeček, 1997). 

The main reason for doing this is the fact that the standard collections of the semantic roles are too general and they treat the most of the roles more syntactically than semantically. From this point of view they are too general and thus they are unable to describe the real lexical data adequately. 

4.1. A Notation for Valency Frames

While EuroWordNet notation for Internal Language Relations including semantic roles (such as ROLE_AGENT – ROLE_AGENT_INVOLVED) (Vossen et al, 1999) 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 corresponding (deep) 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 solution we are offering uses two level semantic role labels. The first level contains standard and general labels (denoted by the capitals) taken mainly but not exclusively from the EWN TOP Ontology such as AGENT, PATIENT, OBJECT, INSTRUMENT, LOCATION, ABSTRACTION, ACT, ARTIFACT, ATTRIBUTE, CAUSE, COMMUNICATION, ENTITY, EXTENT, FEELING, GROUP, INTENTION, KNOWLEDGE, MANNER, PHENOMENON, RELATION, STATE, SUBSTANCE, TIME, etc. On the second level, we decided to take advantage of rich WordNet hierarchical structures and use the selected literals (given in the brackets) as subcategorization features occurring in the particular synsets. They are selected mainly from the set of Base Concepts and include the numbers of the respective senses from PWN 2.0 that are necessary for their identification.

The notation used in (vf1)-(vf4) presents the information about the syntactic and semantic properties of a given verb in a natural way and it is able to describe the real lexical data more adequately. The same notation has also been used for Bulgarian and Romanian in the same form.

The following example shows, in our view convincingly, that this two level notation is a more comprehensive and more accurate representation of the language. 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.

(v1eng) This person entered the (Communist) party in 1968.

(v2eng) This person entered the building 10 min. ago.

If we use a standard inventory of the roles (e.g. the one given in Lopatková, M., Žabokrtský, Z. (2002)) then the constituents strana | party and budova | building would be most likely labeled as PATIENT but our knowledge of Czech and English tells us that this label can hardly capture the existing difference in meaning. We are evidently dealing with the two different senses of the verb vstoupit | enter or, more precisely, with verbs  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 the fact that people enter places like buildings. If we want to express this fact by means of the semantic role labels we need more specific subcategorization features (labels) that are able to express the meaning differences indicated above. A similar observation can be made about many other verb classes, as can be seen in the roles associated with verbs like eat, drink, wear or drive, which in turn require subcategorization features like food:1, beverage:1, garment:1 and vehicle:1. Here we can take advantage of the rich WordNet hierarchical structure and use the 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 and obtain the necessary lexical information. Moreover, the nodes in the respective Hypero/Hyponym tree can be exploited as semantic features that can determine a semantic compatibility of the particular sentence constituents when using valency frames during parsing. 

4.2. Further results – Bulgarian and Romanian

By the end of Balkanet Project, the frames for more than 1,000 Bulgarian verb synsets had been created The overall number of added frames is approx. 1300. About 25% of the Bulgarian verb valency frames completely coincide with the Czech ones. 

Two software tools have been developed for the construction of the Bulgarian verb frames by the Bulgarian team. 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 examples produced for a verb serve to direct the frame constructor (supposed to be an expert – linguist) while he/she is developing the verb frames using the functionality of the Frame Editor. The basic tool used for development of the BGWN is the Frame Editor itself. 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 the construction of frames, no matter which language they belong to. 

Both Czech and Bulgarian are Slavonic languages, thus a relatively large part of the verbs should realize their valency in the same way. 

This can be seen in the following examples:

· 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: {vyrábět, vyrobit} kdo1*AG(person:1)| co4*ACT(plant:1) = co4*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: {vykořenit, vyhladit,zlikvidovat}kdo1*AG(person:1)|co1* AG(institution:2) =  co4*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: {vzít si s sebou, brát si s sebou, mít s sebou, mít u sebe} kdo1* AG(person:1)= co4*OBJ(object:1).

The valency frames have been introduced into Romanian WordNet as well. The synsets corresponding to the equivalent Czech synsets have been identified where they existed, checked against the Romanian data, and modified accordingly if necessary. When a Czech valency has not been identified, a valency suggestion for the Romanian verb has been provided, following the indication in the file provided by the Czech team. The valency frames have been identified for one verb in a synset only. The validity of other verbs in the same synset has not yet been checked against a corpus. However, taking a brief look at them, one could say that the frame suggested for one of the verbs stands correct for the others as well. 

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 in most cases the frames are identical. In some situations the identity is prevented by the incompleteness of RoWN frames; the frames suggested for Czech are valid for Romanian, too, but they have not been encountered in the concordances analyzed. 

In our view it can be concluded that the results of the introduction of the valency frames in the Czech, Bulgarian and Romanian WordNets apppear to be promising since they show that frames devised for one language can be reasonably used in other languages as well. We are aware that the size of the data, i.e. the number of the frames processed, is rather small, thus more data to confirm this preliminary conclusion is necessary. Unfortunately, this could not have been done within the Balkanet Project.

The results point in at least two directions, namely, the idea of the multilingual dictionary of the valency frames is feasible, and secondly, it can be reasonably assumed that the translation equivalents can be captured if not by the same valency frames then by the similar or very close ones. This may sound a bit universalistic but the presented results point in that direction.     

4.3. Integrating Derivational Relations into Czech WordNet

One of the relevant results is the procedure for enriching Czech WordNet with the collection of the derivational (word formation) relations and linking the synsets through them. This is possible since the Czech morphology tool AJKA, is able to identify the main regular derivational relations between Czech word forms (Sedláček, 2004). In particular, it concerns the semantic relations that hold across the different parts of speech, i. e. relations like učit/to teach – učitel/ teacher – učení/teaching – učený/educated – učenec/scholar – učiliště/training institution. Such Czech derivations are both frequent and regular, being centered around stems or roots that create derivational nests. The semantic relations between the individual items in the nests are, in fact, quite similar if not identical to the semantic roles (this assumption is yet to be examined more deeply), for example in učit/ to teach – učitel/ teacher there is an AGENT 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 SAFT (Čapek, 2004) we are able to track derivational (semantic) relations automatically by means of AJKA and also link them to the synsets in Czech WordNet with the following benefits:

· we obtain an independent and relevant check of the roles in the deep valency frames, which have been assigned to verbs manually,

· it is done automatically for a considerable number of Czech suffixes which cover a reasonably large portion of Czech word stock (presently about 67 %),

· Czech WordNet is thereby enriched with the derivational nests that actually represent subnets in a large net and in this way make Czech WordNet more suitable for NLP applications,

· the derivational (semantic) relations are available for immediate use for these linguistic inferences not captured by any logical rules and which differ from hypero/hyponymical and synonymical relations.     

To handle the integration of the derivational relations into Czech WordNet we need to associate the word forms occuring in the free text with the individual literals occurring in the synsets. 

This mapping is done by the module SAFT (Čapek, 2004) that allows to label the stems (word bases) in a free text to be labelled with the identifiers of WordNet synsets. In so doing this we have to deal with collocations such as terminological units, proper nouns and other types of multi-word expressions (MWE). SAFT enhances power of AJKA by recognizing the multi-word expressions in any grammatical form if found in the database of collocations. In this way we are able to find WordNet synsets "hidden" in the free text as collocations. No attempt is made to disambiguate senses that may be associated with the individual literals. Moreover, it is possible to generate identifiers for these synsets and import them into the VisDic tool.

4.4. Adding semantic relations using Turkish derivational morphology

Similarly, rich derivational morphology of Turkish has allowed the addition of a limited number of semantic relations that do not exist in PWN 2.0. This holds true also for Czech. Using simple regular expressions, all literals in Turkish WordNet that appeared to be derivationally related to each other have been extracted. The resulting lists have then been filtered manually and pairs that were not derivationally related have been eliminated.

The experiment focused on two suffixes: The “CAUSES suffix” –dir and the “BECOME suffix“ –laş. The method proved reasonably fruitful and we added 79 CAUSES relations and 81 INVOLVED_RESULT relations that do not exist in PWN 2.0 or in 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. See also Bilgin, Çetinoğlu, Oflazer, (2004). 

 5. Adding Domains and Links to SUMO/MILO Ontology

For the application of the Balkanet project a search engine has been developed, which is able to perform a conceptual indexing of web documents and multilingual query expansions. Three domains have been selected for the purposes of this experiment, namely law, politics and economy. These domains have been selected from the BalkanTimes Journal website, which has been used as the central repository feeding the engine’s index with web documents. Each team added to its WordNet 100 predetermined synsets from each of these three domains.

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

· The mapping from WordNet 1.6 to the Suggested Upper Merged Ontology (SUMO), and the ontology tree of SUMO, see   http://virtual.cvut.cz/kifb/en/toc/all.html.

· 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 considered 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. It was ultimately 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 that results from the transitivity of the IS_A relation. It is also important that inheritance of domain-information can be blocked or overwritten at a certain level in the hierarchy.

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

SUMO has been 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 a broad range of domain areas at a high level. Concepts specific to the particular domains are not included in an upper ontology, but such 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 have been added to all Princeton synsets in attribute SUMO. The Czech team has prepared the mapping from PWN 2.0 to SUMO under VisDic. Since it is now fully implemented it is now possible to look up a concept in the “SUMO & MILO“ dictionary and view the ontology tree that contains it.
6. Conclusions

In Balkanet Project the number of the synsets planned at the outset has been significantly surpassed in all participating languages. The consortium undertook the difficult, but very useful process of harmonizing with the moving target of English WordNet, which went, during the lifetime of the Balkanet Project, from PWN 1.5 to 1.7 and then to PWN 2.0. 

The introduction of the Language Specific Concepts is a new feature in the development of the multilingual WordNets and will certainly be pursued in future research.

The project developed an impressive number of tools connected to WordNet production and validation, of which VisDic is certainly the most useful, and aspires to be the standard WordNet editor and browser. The same can be said about the XML format that has been devised in conjunction with VisDic. 

The integration of the valency frames into a multilingual lexical database such as Balkanet appears promising and it brings thought-provoking stimuli for a deeper intertwining of syntax and semantics in NLP applications.

The introduction of the domains into Balkanet WordNets and implementing the links to the SUMO/MILO Ontology brings WordNet-like lexical databases closer to the research in the fuzzy area of the Semantic Web. 
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� The individual wordnets developed within Balkanet project can be obtained from the members of the Balkanet consortium together with BILI-records. PWN 2.0 in XML notation containing "domain" and SUMO/MILO attributes to the ILI records plus the VisDic tool can be downloaded from the address http://nlp.fi.muni.cz/projekty/visdic.


� Within Balkanet Project the Romanian team has developed a WSD tool allowing to perform a Cross Lingual Validation based on George Orwell’s 1984 Multext Corpus. The individual teams applied the tool on their WordNets and validated them. This has contributed considerably to ensuring a better quality of the Balkanet WordNets. A detailed description of the WSD tool and the application of Cross Lingual Validation procedure can be found in Ion and Tufis, (2004).








