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Executive Summary

This document is a report on preparation and building of Czech WordNet in the framework of the EuroWordNet 2 lexical database. It describes the resources that have been used as the starting data on which Czech WordNet is based, the techniques and tools developed for this purpose and also the resulting version of Czech WordNet (in the form of Import-Export File Format) built in the fifteen months of the project. Specific issues following from the fact that Czech is a typologically different from the other European languages involved within EuroWordNet 2 are discussed here as well.
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1. Introduction

In this document we describe the final situation in building Czech WordNet, we give the enumeration of the resources and tools used for this purpose and characterize the so far obtained results (Table 1 and 2). There are some problems with Czech as a synthetic language, with rich inflectional morphology and word derivation – they are mentioned in the report and some solutions are suggested. Also the fact that the necessary resources for building Czech WordNet have to be worked out almost from the scratch and require considerable adaptations – in fact – the new  resources had to be prepared have made our task difficult and laborious and slowed down  our progress. However, we have been able to deliver the required data in the size exceeding the originally set volume.

2. Selection of Czech Base Concepts
The Czech Base Concepts containing approximately 1016 items have been obtained  from  Slovník spisovné češtiny (Dictionary of Literary Czech, DLC, Academia, Prague, 1986) which, by this time was the only usable source for Czech. Because of its inconsistent headword structure and incomplete description of  the senses it could have been exploited just in part  to obtain the set of the Czech Base Concepts. We have sorted out all the entries from DLC that contained genus proximum definitions (hyperonyms). This was done with a simple parser that had retrieved the definitions in DLC and yielded the list of the items (about 3000 candidates) from which the set of Czech Base Concepts (using frequency criteria) has been finally compiled. 

   In the next step, however, DLC could not be further used because of its insufficiencies and we had to solve the problem what resource to use. Fortunately, at this time P.Sevecek was compiling first version of his electronic Lingea Lexicon – English: Czech: English dictionary which contained as its core newly built Explanatory Dictionary of Czech (EDC) which had not suffer from the inconsistencie and shortcomings of  DLC. Thus we decided to shift to EDC though it meant that building Czech WordNet would have to go almost in parallel with building EDC. We are convinced that this decision was right though it has been a cause of our rather slow progress and delays in the course of building Czech WordNet. The reward is obvious – better quality of the Czech WordNet than that could  have been achieved in any other way.   

   After obtaining the set of the Czech Base Concepts it was associated with the corresponding  English equivalents – those were obtained from the electronic Lingea Lexicon (Czech-English and English-Czech). This result  has been then semiautomatically compared with WN 1.5 synsets thus yielding the first core of  Czech WordNet: the Czech synset candidates were manually checked and then put to the list of Czech synsets (already having their ILI equivalents).

  This cycle has been repeated about three times because Czech synsets taken from EDC had to be compiled first. Most of the effort had to be spent on sense discrimination since this is the weekest point of DLC: in fact, it had to be done almost completely anew: the existing resources gave us not more than 30 % of  the necessary information. Though it took more time and work we concentrated our effort  on the Czech synsets  with more senses: 

a) for noun synsets we have processed about 2550 polysemous (4-5 senses in average) items and 7050 with one sense (these can be added semiautomatically with manual checking) 

b) for verb synsets about 3000 polysemous (more than 5 senses in average) items  have been retrieved and approximately 2500 with one sense.

This gives us about 15 000 synsets but after manual checking we expect the resulting number of synsets to come to approximately 13 000 items that are retrieved reliably. In this way, we are convinced, the core of Czech basic word stock is being captured in Czech WordNet and represents a sound base for further completing and enlargement.

3 Tools and Resources
3.1 Tools
The following tools have been used in the course of  building  Czech Wordnet:

i) Specialized sorting program developed by P.Sevecek for various types of dictionary processing (Unix, Linux),

ii) A simple parsing program able to analyze dictionary entries in Dictionary of Literary Czech, Explanatory Dictionary of Czech  and select entries containing genus proximum definitions (with hypo/hyperonyms),  implemented in C under Unix,

iii) A simple translating program able to process a bilingual dictionary (Czech-English-Czech): it uses a simple pattern matching and associates Czech entries with their English equivalents and then tries to link them with the WordNet 1.5 synsets, this program helped us to enlarge the

     number of the synsets considerably (its error rate is about 20%). The program was written in C and runs under Unix,

iv) A specialized  program for creating ILR, i.e. hyperonym trees, ILI chains etc.. It works in 3 cycles, uses ILI and WN 1.5 and Czech data as resources and in its present form it can be used repeatedly for adding new ILR as well as rebuilding hyperonym trees. It is implemented in C and runs under Unix. 

iv) A program able to compute MI (mutual information) score for word forms from Czech text corpora (particularly from the corpus ESO built and mantained at Faculty of Informatics and also from Czech National Corpus) was written by P.Rychly (in Python programming language, Linux) and used to obtain the list of present-day Czech collocations – the resulting file contains about 100 000 lines),

v) Czech lemmatizer by P.Sevecek and K.Osolsobe, containing 165 000 Czech stems and able to perform full morphological analysis of an arbitrary Czech text (also used for tagging corpora texts in corpus ESO and others – CNK). The program is written in C and can be run under Unix (Linux), MS Windows and MacIntosh  platform. 

vi) Polaris 1.5 tool obtained from M.Louw and P.Vossen of Amsterdam has been explored and acquired for the further work, particularly for the processing of the sense links and building equivalent relations as well as ILR.

3.2 Resources

The following resources have been used in the course of building Czech WordNet: 

i) Extended Explanatory Dictionary of Czech (EDC, by P.Sevecek et al, Brno 1997-99,

   present size: approx. 45 000 entries, in electronic form, with automatic lemmatization, word

   form recognition and basic word derivation. As said above, the work on EDC is going on in 

   parallel with building Czech WordNet, because the existing Czech dictionaries lack reliable and 

   consistent information about the word senses and collocations.

ii) New extended version (v.2.0) of bilingual Lingea Lexicon: Czech-English-Czech, by Lingea 

    Ltd., Brno 1997-98, present size: approx. 125 000 entries, in electronic form (on CD ROM)

    with automatic lemmatization, word form recognition and basic word derivation. It is mainly 

    used as  a source for finding English equivalents matching with WordNet 1.5 data.

iii) Dictionary of Czech Synonyms, by K.Pala and J.Vsiansky, NLN, Prague, 1994-5, size: approx. 22 000 synsets (entries), its electronic version with automatic lemmatization, word form recognition and basic word derivation is integrated into Lingea C-E-C Lexicon.

iv) Czech Synonymical Dictionary and Thesaurus I, II, III (Český slovník věcný a synonymický I, II, III), ed. by J.Haller, SPN Prague 1969-1977 – this the only Czech thesaurus-like dictionary, it has not been finished because almost all its authors have died one after another. It does not exist in an electronic form. The dictionary contains useful collection of data that have been  consulted  when the hyperonym trees were created.

v) A list of Czech collocations containing approximately 100 000 lines has been obtained from the text corpus ESO (about 61 mil. word forms, built and mantained at the Faculty of Informatics), sorted according several criteria (MI score, frequencies, syntactic criteria) and prepared for the processing of the present-day Czech collocations. About 1800 collocations obtained in this have already been integrated into Czech WordNet. The same procedure has been recently applied also to Czech National Corpus (presently having size about 101 mil. Czech word forms.

vi) Fully tagged corpus DESAM (both structurally and grammaticaly) that has been compiled at the Faculty of Informatics. It contains mostly newspaper and magazine texts from 1992-96,  with size about 1 mil. Czech word forms and has also been used for finding collocations,

vii) Corpus ESO built at the Faculty of Informatics in the course 1998 from newspaper and magazine texts (1996-98), size about 61 mil. Czech word forms, partially tagged (lemmatized), has been used as the main source of collocations.

viii) Recently we also have obtained access to the similar data (list of collocations) from Czech National Corpus (we express our thanks to Prof.F. Čermák, the director of Institute of Czech National Corpus, who made that possible).

4 Building Noun and Verb Wordnets
4.1 Further Processing

The earlier prepared list of Czech synset candidates containing 6843 items – both nouns and verbs has been further processed, refined and enlarged. The result of this phase can be seen in the following table:

Table 1 Overview of Czech WordNet

Nouns
Verbs
Total

Synsets
9727
3097
12824

Number of senses
13829
6120
19949

X variants per synset
1,42
1,98
1,56

Number of entries (words)
9277
3006
12283

X senses per word
1,49
2,04
1,62

Language internal relat.
19856
6403
26259

Average per synset
2,04
2,07
2,05

Equivalence relations
9727
3097
12824

Average per synset
1
1
1

Synsets without ILI
0
0
0

Noun and Verb Synsets
1) The list of the noun and verb synsets has been further checked and a special attention has been paid to the more subtle differentiation of the senses within Czech synsets. Also their links to WN 1.5 senses have been examined in our working format and then imported to LWN Import-Export File Format and checked using Polaris tool. This work is still going on.

2) In the next step the above mentioned pattern matching program has been used that associated Czech and English equivalents (via Lingea C-E-C Lexicon) with the corresponding WordNet 1.5 synsets – in this way a larger list of Czech synsets has been produced containing now approx.6000 Czech noun synsets. The error rate of the program is about 20%, thus its results were checked manually.

3) The starting list of Czech verb synsets (originally 300 verbs) has been checked with regard to the senses (this represents a sort of problem since the existing resources are not always reliable enough in this respect) and their links to WordNet 1.5 synsets.This resulted in the second version of the list of Czech BC's containing now approx. 350 verbs. More attention will be paid to the verbs in the next stage.

4) The list of present-day Czech collocations that can be used as synsets or form elements of some synsets has been compiled (approx. 1800 items) and integrated into the present Czech WordNet. The resources we work with lack the reliable collocation data as well, thus we have to prepare these data both for EDC and Czech WordNet at the same time.

5) The last step consisted in putting the mentioned list of nouns and noun collocations together and converting the resulting list into LWN Import-Export File format using Polaris tool. 

When working both on the noun and verb synsets we paid an attention to the problem of the translation equivalents. The experience with them can be generalized in the following way: the highly inflectional nature of Czech with its rich formal and derivational morphology causes that in some standard cases the straightforward English translation equivalents either cannot be easily found or have to be substituted by the various syntactic constructions often depending on context. At the present moment at least four types of phenomena should be mentioned – more detailed description of these problems is given in the next section 

4.2 ILR in Czech WordNet
The selected ILR have been integrated into the final version of Czech WordNet. As we explained in previous reports our strategy was to integrate ILR (especially hypero/hyponymical relations) in the final stage of the preparation of Czech WordNet  when the collection of the selected noun and verb synsets was (relatively) complete. In our opinion the results justify this approach: hyperonym trees have been built mostly automatically and in a relatively short time – approximately in a month – for a collection containing 12 824 Czech synsets. Thus the chosen approach has payed off itself though in some points it caused some delays and consequently some problems in cooperation with other partners – for this we apologize. 

Table 2 Language Internal Relations in Czech Subset 2 

Nouns
Verbs
Total

HAS_HYPERONYM
9727
3097
12824

HAS_HYPONYM 
9727
3097
12824

HAS_HOLONYM


0

HAS_HOLO_LOCATION


0

HAS_HOLO_MADEOF


0

HAS_HOLO_MEMBER
24
0
24

HAS_HOLO_PART
84
0
84

HAS_HOLO_PORTION


0

HAS_MERONYM


0

HAS_MERO_LOCATION


0

HAS_MERO_MADEOF


0

HAS_MERO_MEMBER
24
0
24

HAS_MERO_PART
84
0
84

HAS_MERO_PORTION


0

HAS_SUBEVENT

17
17

HAS_XPOS_HYPERONYM


0

HAS_XPOS_HYPONYM


0

INVOLVED


0

INVOLVED_AGENT
0
66
66

INVOLVED_DIRECTION


0

INVOLVED_INSTRUMENT
0
4
4

INVOLVED_LOCATION
0
3
3

INVOLVED_PATIENT
0
1
1

IS_CAUSED_BY


0

IS_SUBEVENT_OF

17
17

NEAR_ANTONYM
112
101
213

NEAR_SYNONYM


0

ROLE


0

ROLE_AGENT
66
0
66

ROLE_DIRECTION


0

ROLE_INSTRUMENT
4
0
4

ROLE_LOCATION
3
0
3

ROLE_PATIENT
1
0
1

STATE_OF


0

Total
19856
6403
26259

Average per synset
2,04
2,07
2,05

4.3 Hyperonym Trees

The hypero/hyponym relations have been built mostly automatically taking advantage of WN 1.5 but we have not been taking over WN 1.5 hypero/hyponym relations as they were: as in the case of Dutch, Spanish and Italian our hyperonym trees in a number of cases differ from English ones since in Czech it is not always suitable to have the same concepts in the same places as in WN1.5 – thus, consequently,  a number of hyperonym trees had to be constructed in a way specific for Czech. A general remark should be made: it can be seen that noun hyperonym trees in WN 1.5 contain typically 7-9 nodes, i.e. they are quite detailed. It is our strong belief that in many cases they are too detailed and that some of the levels in the trees are not indispensable. Thus we have decided not to use some of the WN 1.5 hyperonyms and work with the smaller number of them. To give an example:  

(1) WN 1.5 hyperonym tree for computer:1

                   computer:1

                                   machine:2

                                             device:1

                                                     instrumentality:1

                                                           artefact:1 

                 



 
inanimate object:1

                                                                                                 entity:1    

(2) Czech hyperonym tree for počítač:1

                       počítač:1               (computer)

                                stroj:1                    (machine)

                                       aparát:1                  (device)

                                                objekt:1               (non-living entity)

The WN 1.5 hyperonyms artefact and entity do not have (natural) suitable equivalents in Czech, though artefact can be translated as výrobek (man-made object) and it will be certainly used when all the problems with Czech hyperonym trees are settled. entity is not used in Czech in the same way as in English, it rather serves as an abstract term in philosophy and does not suit to our needs here. Nevertheless, if there is a need for it we can add it automatically. 

   We do not have any natural Czech counterpart for instrumentality though an artificial equivalent nástrojovost can be formed but our main doubt is that this WN 1.5 hyperonym is a bit redundant. The same, in our opinion, can be said about the pair inanimate object and entity. Generally, in our view, many hyperonym trees in WN 1.5 typically suffer from this kind of redundancy and we are convinced that for some future applications it will be necessary to flatten them in a certain degree anyway. It is our intuition that the steep trees frequent in WN 1.5 may not be in a good agreement with human semantic memory but this intuition has to be explored and verified experimentally.  

  We also paid attention to some other ILR in Czech WordNet and especially we have explored the possibilities to exploit selected  word formation relations which are both rich and regular in Czech. It appears that for ILR shown below some typical groups of word formation suffixes can be found and applied to establish at least the following ILR: 

a) ROLE_AGENT – INVOLVED_AGENT

Many noun synsets can be labeled as ROLE_AGENT on the ground of the regular derivations between verbs (verb stems or roots) and corresponding nouns. The following suffixes can serve to this purpose:

  -tel as in učit – učitel  (teach – teacher), mučit –mučitel  (torture – torturer), kázat – kazatel 

       (preach – preacher),

 -ač, kopat – kopáč (dig – digger),

 -eč, svářet – svářeč (weld – welder), 

 -ič,  řídit – řidič (drive – driver), 

 -ec, střílet – střelec (shoot – shooter), 

 -ák, zpívat – zpěvák (sing – singer), 

 -ač, hlídat – hlídač (watch – watcher), 

 -ík, jíst – jedlík (eat – eater), 

 -ér, trénovat – trenér (train – trainer), 

 -átor, programovat – programátor (program – programmer), 

 -ář, lhát – lhář (lie – liar), 

 -ant, okupovat – okupant (occupy – occupier),

 -ící,  pracovat – pracující (work – worker),

 -čí, nakupovat – nákupčí (buy – buyer),

 -ej, čarovat – čaroděj (conjure – sorcerer), 

 -al, mazat –mazal (paint – dauber), 

 -il, žvanit – žvanil (talk – chatterbox) and others.

c) ROLE_PATIENT – INVOLVED_PATIENT

-anec, trestat – trestanec (punish – convict) 

-ek, utrhnout – útržek (tear off – scrap)

d) ROLE_LOCATION – INVOLVED_LOCATION

-iště, lovit – loviště (hunt – hunting ground)

       kotvit – kotviště (anchor – berth)

      bojovat – bojiště  (fight – battle ground) etc. 

The suffix –iště is used generally to derive nouns denoting places or locations, it is a typical suffix for this purpose. 

e) ROLE_INSTRUMENT – INVOLVED_INSTRUMENT

-ák, bodat – bodák (stab – bayonet)

-átko, ukazovat – ukazovátko (point – pointer)

-ítko, tlačítko – stlačit (push – button)

Here also suffixes -átko or –ítko normally indicate that nouns with them denote instruments.

f) HAS_SUBEVENT – IS_SUBEVENT_OF

přibližovat se – jít (approach – advance)

přijít – jít (arrive – go)

vejít – jít (enter – go)

odejít – jít (leave – go)

vyslovovat – mluvit (articulate – mouth)

vymyslet – myslet (invent – think)

odnést – nést (carry away – carry)

Closer examination of the verb pairs shows that aspect pairs in Czech can be captured in this way since it is obvious that the relation between ongoing activity (imperfective aspect) and finished one (perfective) can be quite naturally interpreted as the relation HAS_SUBEVENT – IS_SUBEVENT_OF. This seems to offer an interesting possibility how to solve aspect problems within Czech WordNet but more aspect pairs will have to be examined and checked to see if the final solution can be obtained in this way. 

Nevertheless, some problems with aspect pairs in Czech remain, particularly the fact that the members forming an aspect pair as a rule do not display always the same senses. The solution should be arrived at when a larger number of  the aspect pairs (about 5000 pairs) will be collected with all their senses – this work is not finished yet (we have to note, however, that no Czech dictionary – including the representative ones – does not list all the aspect  pairs in Czech, not speaking about the description of the relations between the members of the aspect pairs and their respective senses). 

  The program tool used to create Czech hyperonym trees is mentioned in the sect. 3.1 Tools.
5. The Selected Clusters

We also have dealt with the selected semantic clusters and prepared the sample containing the following ones: vehicles, sounds, measuring instruments, musical instruments, fruits, relations (feelings – almost finished but not presented) and retrieved them for Czech. The results were sent to the Coordinator in April 99. The task itself has been very interesting, however, at the beginning we were not able to pay more attention to it since we had to concentrate on more basic problems, particularly building the EDC and processing the nouns and verbs with more senses.

5.1 List of Czech computer terms 

Approx. 1500 items with their English equivalents has been prepared and sent to Wim Peters. We consider it as a possible contribution to the discussion that may lead to the appropriate intersection suitable for integration into EuroWordNet 2. The present experience with the list is rather simple, we have tried to select the basic computer terms that can serve as appropriate candidates for the respective synsets and can naturally enter into hypero-hyponymical relations.

    As the discussion at the meeting in Barcelona has shown the issues concerning terminologies are quite complicated and they deserve the special attention. We are prone to the view that at the beginning it would be reasonable to build terminological WordNets separately and to explore how they could be systematically linked to the present WordNets.
6. Some Problems

We would like to remark that we had a relatively slower start which has been caused mainly by the need to check the existing resources, modify them considerably and prepare them for the further retrieval. Most of this work has included the processing of the polysemous synsets – typically with more than two senses. As mentioned above, data of this sort are rather incomplete and inconsistent in the existing Czech resources which means that in fact, almost all the work concerning the items with more than 2 senses had to be done manually. In July, August 98 and  March, May 99 the planned corpus exploration has been performed, especially the collocations occurring in present-day Czech which are practically not present in the existing resources have been obtained. At the same time the statistical parameters (MI score, collocation frequencies) have been computed and prepared for the later use – their list served as a resource from which about 1800 items have been selected and included into Czech WordNet.. 

    Two special issues should be mentioned:

a) Verb valencies with relation to verb senses – see sect.7.1
b) Translation equivalents and gaps – particularly, we distinguish lexical gaps and typological gaps, see sect.7.2 
6.1 Verb Valencies and Verb Senses 

When building Czech verb synsets we have paid a systematic attention to 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, Genitive, Dative, Accusative, Vocative, Locative and Instrumental. For verbs it means that their arguments (participants) represented by nouns or noun groups also come in the mentioned cases: though we take advantage of the Roles as they are introduced in EuroWordNet-1,2 for Czech verbs we have to fill in the links between the Roles (semantic cases) and seven morphological (surface) cases existing in Czech. This is done by means of 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.

   It is our strong opinion (and experience too) that due to the inflectional character Czech the valency frames should be given for each verb synset (Pala, Ševeček, 1998): in comparison with

Fillmore's verb frames (Fillmore1968) and similar structures as the Roles in EuroWordNet-1,2 they are suited better to provide the information not only about the semantic relations between the verb arguments (participants with the labels like Agent, Patient, etc.) but their usefulness lies especially in their ability to capture the links between the valency frames and verb senses.

      Moreover, in our view the valency frames should be enriched in such a way that apart

from the semantic roles of the participants given symbolically they also should  include the typical lexical items reflecting the most frequent lexical collocations. Thus, in our opinion the valency frames have to be devised as richer structures than the case frames in their standard shape. The enriched valency frames will be called Lexical-Valency Frames (or  l-valency  frames) and e.g. for the Czech verb: otevřít (open) they may take the following form:

=1 kdo/Ag/člověk co/Pat/(láhev, pivo, krabici)  (who1/Ag/Person what4/Pat/bottle,box)

=2 kdo/Ag/člověk co/Body Part/(oči, ústa)  (who1/Ag/Person what4/Body Part/(eyes, mouth)

=3 kdo/Ag/člověk komu/Adr/člověk co/Pat/(dveře, bránu)  (who1/Ag/Person to

      whom3/Adr/Person   what4/Pat/(door, gate, …)

=4 kdo|co/(člověk, instituce) co/Pat/(školu, obchod)  (who1|what1/(Person, Institution) 

     what4/Pat/(school, business, …)

(Remark: =1, =2,… denote the particular senses, the numbers in English translation indicate the surface cases – 1: Nominative,  3: Dative, 4: Accusative, Czech pronoun expressions kdo, co, komu,…indicate the surface cases directly by their forms.)

According to our experience almost no Czech lexical resource offers the valency  frames together with capturing systematically the relations between the various combinations of verb arguments (verb valencies) and their senses. Therefore we decided to add this missing link to Czech verb synsets in Czech WordNet and the result can be displayed in the following form: 

balit:

1 kdo V co do čeho ( valency frame together with the respective sense number,  pack:11
2 kdo V co         ( valency frame together with the respective sense number,   pack:12
3 kdo V koho       ( valency frame together with the respective sense number, flirt:3 
At the present moment  the situation with valency frames is quite favourable – we have at our disposal  reasonably large list of Czech verb valency frames containing approximately 15 000 items (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).

6.2 Translation Equivalents and Gaps

When working both with the noun and verb synsets in Czech we have faced the problem of the translation equivalents and corresponding gaps with regard to English. There are two kinds of cases where it is not possible to find the eq_synonyms (or even eq_near_synonyms):

1. The Czech synsets do not have corresponding counterparts in WN 1.5 due to differences in lexicalizations and conceptualizations between Czech and English:

a) Czech synsets do not have eq_synonyms in English at all,

b) Czech synsets do not have eq_synonyms in WN 1.5 but we have been able to find their English equivalents in general. Typical example: in Czech there is a synset represented by the literal náledí which does not have the eq_synonym in ILI but its regular translation equivalent in British English is black ice (see NODE, 1998, p.182). There are numerous examples of this sort – the differences between WN 1.5 (American English)  and BrE are considerable. In the Appendix we offer examples of these cases, the list of such Czech nouns contains about 1200 items,  list of verbs – about 500 items. The short list of Czech nouns with missing ILI equivalents is given in Appendix II. 

2. The second collection of Czech items without eq_synonyms in ILI comprises Czech items that are typologically different due to the highly inflectional nature of Czech with its rich formal and derivational morphology. Because of that in some typical cases the straightforward English translation equivalents either cannot be easily found or have to be substituted by the various syntactic constructions or context dependent equivalents have to be searched for. At the present moment at least four types of basically morphological phenomena causing the gaps have to be mentioned: 

1) verb aspect 

2) reflexive verbs 

3) verb prefixation (single, double) 

4) deminutives (noun derivation by suffixation),

5) move in gender (noun derivation by suffixation).

6.3.1 Possible Solutions

The described phenomena, in our view, are relevant in the WordNet context and they can be generalized in the following way:

a) aspect opposition in Czech is a ternary relation – imperfectives – unbounded in time

                - perfectives – bounded in time

                - iteratives – iterative, bounded in time

The question to be answered is: shall we have one synset for each of the mentioned verb types or should we keep the information about them in one synset for all? In our opinion, the appropriate solution, at least within the Czech wordnet, would be to introduce appropriate internal language relation(s) that could link together the respective synsets. In the case of the aspect we would suggest to introduce internally in Czech WordNet as a new kind of ILR something like X_HAS_IMPF, X_HAS_PERF, X_HAS_ITER attributes. With regard to ILI, however, it seems to be reasonable (as the discussion in Barcelona has shown) not to project (since it would call for a verb subclassification) these differences further.

b) reflexives

At least the three relevant types of the reflexive verbs have to be taken into consideration:

- reflexiva tantum 

- verbs expressing reflexivity

- verbs expressing reciprocity

The suggestion is to have them systematically as separate synsets – as it is standard in Czech dictionaries but again – we would not project them into ILI but we will keep the appropriate attributes in Czech WordNet. Other cases of reflexive verbs and their meanings belong to the syntactic level.

c) prefixed verbs

They combine the aspect distinctions with iterativity and various types of the distributed actions, thus they are sources of many gaps. Some of them can be translated by (English) phrasal verbs but there is not very much regularity in this respect. The use of the relation HAS_NEAR_SYNONYM appears as a possible solution, though within Czech WordNet we have to mark them completely.

d) gender pairs

They display binary semantic opposition – male : female, and the question is again similar as above: shall we have this distinction in one synset as it is in English WordNet or it is reasonable to keep them apart as a separate synsets and have a special attribute with two values for them, say: X_HAS_MALE – X_HAS_FEMALE? The solution adopted in WordNet 1.5 is acceptable also in Czech.

e) deminutives
They display a sort of ternary semantic opposition as in the case of aspect, however, there is, a relevant difference: one of the attributes expresses an emotional attitude of the speaker in an lexicalized way. Thus, as we have indicated above, the following cases can be found with Czech deminutives:

- standard, as in dům, domek  (in English house, cottage)
- small thing as in domek, domeèek (small house, Wendy house)
- emotional attitude as in domek, domeèek (something like my dear little house).

To preserve this information inCzech WordNet we suggest to introduce (temptatively) the following attributes: X_IS_SMALL and X_EXPRESSES_POSITIVE_EMOTION.

    Generally, however, we are prone to the opinion that it would be reasonable to re-evaluate the ILR table and to consider the possibility of adding the new attributes to the ILR with consequences for ILI as well: when other typologically differen languages will be in future attracted to WordNet approach (such as Greek, Finnish or Hungarian or other Slavonic languages) it will be necessary to look for a more consequent solution anyway. Our suggestion (based on the experience with GENELEX which comprised French, Czech, Polish and Hungarian) would be to have the optional attributes in the ILR table (or slots specific to the particular languages). What remains to be answered is the question how to build these language specific attributes into ILI and how to relate them reasonably but the idea of optional slots should certainly be considered.
7. Conclusions

To conclude we can say that the presented core of the Czech Wordnet has been prepared in good quality covering the base of the Czech word stock and can be regarded as a reliable starting point for further testing and  improving. The resulting number of noun synsets is 9727, verb synsets 3097, total 12824.We tried to include as many polysemous synsets as we could – they are most difficult to prepare and at the same time they represent the most frequent lexical units in language. The synsets with one sense can be processed semiatomatically and added to the present Czech WordNet quite fast and in a relatively short time – in two or three months – a number 20000 can be reached. ILR have been integrated into Czech WordNet mostly using WN 1.5, some Roles have been obtained manually but when the derivation processes are captured more

thoroughly this part of work can be partly automatized.  

 We would like to express our thanks to all members of the EuroWordNet-2 Consortium for their help and understanding, and especially we thank Piek Vossen, the Coordinator – without his patience and intensive cooperation we would not be able to produce Czech WordNet in its present shape. 
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Appendix I

An example: selected Czech noun and verb synsets

As an example of the results obtained in the course of the building of Czech WordNet we give the short list of 9 Czech noun synsets and 7 verb ones in EWN Import-Export Format:  abstinent (abstainer), budova (building), číslo (number), organizace (organisation), ovoce (fruit), přístroj (instrument), stavba (construction), událost (event), úřad (office)

 brát (také), cítit (feel), doplnit (add), chtít (want), jít (come), myslet (think), vydržet (endure).

0 WORD_MEANING


  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "konstrukce"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00506493-n"

    2 LITERAL "výstavba"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00506493-n"

    2 LITERAL "stavba"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00506493-n"

    2 LITERAL "stavitelství"

      3 SENSE 2

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00506493-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "tvoření"

          5 SENSE 1

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 506493

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "úřadovna"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01960921-n"

    2 LITERAL "úřad"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01960921-n"

    2 LITERAL "kancelář"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01960921-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "konstrukce"

          5 SENSE 3

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 1960921

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "aparatura"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02069513-n"

    2 LITERAL "dispozice"

      3 SENSE 4

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02069513-n"

    2 LITERAL "stanice"

      3 SENSE 4

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02069513-n"

    2 LITERAL "nářadí"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02069513-n"

    2 LITERAL "přístroj"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02069513-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "výbava"

          5 SENSE 2

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 2069513

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "stavení"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02207842-n"

    2 LITERAL "dům"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02207842-n"

    2 LITERAL "objekt"

      3 SENSE 2

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02207842-n"

    2 LITERAL "budova"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "02207842-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "konstrukce"

          5 SENSE 3

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 2207842

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "číslo"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04435360-n"

    2 LITERAL "číslice"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04435360-n"

    2 LITERAL "číslovka"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04435360-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "symbol"

          5 SENSE 2

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 4435360

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "happening"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04690182-n"

    2 LITERAL "případ"

      3 SENSE 5

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04690182-n"

    2 LITERAL "událost"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04690182-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "podnik"

          5 SENSE 3

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 4690182

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "ovoce"

      3 SENSE 2

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04696012-n"

    2 LITERAL "plod"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "04696012-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "závěr"

          5 SENSE 5

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 4696012

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "organizace"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "05152219-n"

    2 LITERAL "ústav"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "05152219-n"

    2 LITERAL "instituce"

      3 SENSE 2

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "05152219-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "kategorie"

          5 SENSE 1

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 5152219

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "abstinent"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "06391233-n"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "konzument"

          5 SENSE 1

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 6391233

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "doplnit"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00269796-v"

    2 LITERAL "dolít"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00269796-v"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "pěchovat"

          5 SENSE 3

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 269796

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "zarovnat"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00275430-v"

    2 LITERAL "stavět"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00275430-v"

    2 LITERAL "srovnat se"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00275430-v"

    2 LITERAL "rovnat"

      3 SENSE 6

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00275430-v"

    2 LITERAL "vyrovnat"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00275430-v"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "zvrátit se"

          5 SENSE 3

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 275430

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "pomýšlet"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00398655-v"

    2 LITERAL "chtít"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00398655-v"

    2 LITERAL "myslit"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00398655-v"

    2 LITERAL "myslet"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00398655-v"

    2 LITERAL "mínit"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00398655-v"

  1 INTERNAL_LINKS

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 398655

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "poradit"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00489752-v"

    2 LITERAL "radit"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00489752-v"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "projednat"

          5 SENSE 1

    2 RELATION "INVOLVED_AGENT"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "poradce"

          5 SENSE 1

    2 RELATION "INVOLVED_AGENT"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "rádce"

          5 SENSE 1

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 489752

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "vzít"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00691086-v"

    2 LITERAL "brát"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "00691086-v"

  1 INTERNAL_LINKS

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 691086

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "přiletět"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01144761-v"

    2 LITERAL "přilétnout"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01144761-v"

    2 LITERAL "přijít"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01144761-v"

    2 LITERAL "dojet"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01144761-v"

    2 LITERAL "dostat se"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01144761-v"

  1 INTERNAL_LINKS

    2 RELATION "IS_SUBEVENT_OF"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "jít"

          5 SENSE 1

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 1144761

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "vonět"

      3 SENSE 3

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01212681-v"

    2 LITERAL "cítit"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01212681-v"

    2 LITERAL "čichat"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY "01212681-v"

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "vystihnout"

          5 SENSE 1

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 1212681

Appendix II  The short list of Czech nouns without ILI equivalents

When putting together the whole Czech WordNet we payed the attention to the cases where we were not able to find direct equivalents for Czech synsets in WordNet 1.5. To give an idea how it may look like the following short list of Czech nouns (the whole one includes about 1200 items) is given below. These nouns either:

1. do not have WN 1.5 equivalent at all – this is marked by //

or

2. there is a WN 1.5 equivalent but with different sense(s) – marked as ! 

or

3. ?? – problematic cases, eg. probably not nouns or the items that have to be checked

We try to give the English equivalents wherewer we have been able to find them, most frequently we found them in our Czech-English or English-Czech resources which are typically based on British English – this is sometimes marked in the file. The same file but with the items sorted from the English side first can be prepared as well. There is a similar list containing Czech verbs

containing presently about 500 items.

administrátor:2
farnosti ap.

!administrator in a catholic church,

adresa:4
pozdravná

address !letter of congratulation

adresář:2
souborů na disku

//computer directory

agent:3
policejní

//secret police man, in WN - agent:4 federal agent ??

agentura:3
výzvědná

!intelligence service (agency in WN)

akce:1
činnost

!action, project, eq. is activity

alkohol:3
alkoholy

?? (alcohol:3 in WN)

analýza:4
syntaktická

//parsing, //a parse 

anonym:1
autor

//anonymous {+author,writer} 

anonym:2
dopis

//anonymous letter, zlomyslný) //poison-pen letter 

aparát:3
kritický

!apparatus 

áčko:1
písmeno

letter A, známka) //first class (.mark), //A grade

áčko:2
struna A

//string A, //A minor 

áčko:3
označení

//label A 






bahno:5
morální

!ordure, !muck 

bahno:6
pomluvy

!mire, !muck

balast:2
slovní

//padding

balast:3
nezužitkovatelné složky

!ballast 

balast:4
přebyteční pracovníci

dead wood !ballast

balet:3
soubor

!ballet, the ensemble 

banka:2
krevní

!blood bank

banka:4
genová

!genetic bank (containing genes)

baroko:1
styl

!baroque style of architecture

baroko:2
stavba

!baroque building

barva:7
krev zvěře

!colour, animal's blood

basa:2
přepravka

!crate, !case, //box (of beers) 

basista:2
hráč

bass player, //bassist 

bažant:2
pokrm

!pheasant (poultry meal)

bažant:4


!urinal (a vessel) 

beran:5
tvrdohlavý člověk

!ram {+pigheaded, wrongheaded, bullheaded} person

beseda:4
osvětová organizace

//popular education organization 

bezvětří:1


!calm (windless weather)  

bezzemek:1


//landless (a person who does not own any land)

béčko:1
druhý, druhořadý 

//B, second-rate thing or person

béčko:2
označení

//label B 

béčko:3
nota

//B-flat 






běh:4
postup, proces

!process, procedure, tok) !flow 

běhoun:1
koberec

!runner (a kind of carpet)

běžec:3
součástka, jezdec

!traveller, (*elekt.) !cursor

bilingvismus:1


!bilingualism

bláto:2
morální

!ordure, !muck

bod:2
mrazu ap.

freezing point - it is in WN!

bojiště:2
nepořádek

//battle ground, here denoting a mess or disorder

bomba:3
ozařovací

!bomb (radiation bomb in medicine)

bor:1


!pinewood

borovička:1
strom

!dwarf pine tree

brambor:3
pole

//potato field

brána:4
městská

//town gate, //city gate

brigáda:2
prázdninová

//holiday job, //summer job, //temporary job

briliant:1


//brilliant, precious stone

brouzdaliště:1


paddling pool

brusič:1


!grinder; !cutter

brynda:1
nápoj

//rot-gut, !swipes (a drink)

brynda:2
káva

//wet and warm (coffee)

břečka:2
špatný nápoj

//rot-gut, !swipes

budižkničemu:2
moula

!zombie (unable person)

bylina:2
léčivá

//medicinal herb

byrokrat:2
zkostnatělý

!bureaucrat (a person who is not flexible)






celek:2
kolektiv

!collective, !aggregate, !group

cena:3
význam, smysl

!point (importance)

centr:2
přihrávka

//centre pass

centr:3
míč

//centre pass, centre

centralismus:1


//centralism

centrum:4
nejdůležitější místo

!locus, midpoint?

cesta:4
úřední postup ap.

!proceeding, !process, channel

cesta:5
posloupnost uzlů v grafu

!path in a graph

chatař:2
správce

//cottage keeper

chatař:3
zloděj

//cottage burglar

chemička:2
továrna

//chemical factory

chladírna:1


//cold store

chlap:3
nadávka

!bloke, !man 

chléb:2
krajíc

//slice of bread

chlouba:2
předmět pýchy

!pride

chod:3
událostí ap.

!course, vývoj) process, procedure, development

chomout:2
manželský

!yoke

ciferník:2
obličej

//phiz, //phizog; !map

cihelna:1


//brickworks, brickyard is in WN

civil:2
nevojenský život 

//civvy street

cukrovka:2
 kořen

//beet root






čabajka:1


//pepperoni

časovka:1


//time trial

češtinář:1


//Czech teacher, teacher of Czech

číslo:7
výtečník

!scamp

člověk:3
zástupný podmět

//one, you

čtvrtka:2
papír

//quarter, piece of paper

čtvrtka:4
máslo

//half a quarter, avoirdupois unit






dekret:1
vrcholné rozhodnutí

!decree, edict, rescript

derivát:1
látka

!derivative

design:1


design; //styling

deska:4
zemská

//state board

deska:7
desky knihy

!board

determinismus:1


//determinism

dědictví:4
neblahé

!hangover

děkanát:3
univerzitní

!dean's office, deanery

dění:1


!process; events, event

diafilm:1


//film-strip

diamant:2
nástroj na sklo

//diamond-cutter

didaktika:1
obor pedagogiky

!didactics

didaktika:2
výchovné zaměření

!didactics

diktát:2
příkaz

!dictate, dictat

disciplína:2
sport

!discipline

diskotéka:1
sbírka desek

!discotheque, collection, record library

dispozice:1
možnost požití

!disposal

divadlo:4
žánr, umění

!drama

divadlo:5
povyk, scény

!fuss, hustle, ado

díl:9
část článku

!instalment

dobírka:2
zásilka

!cash on delivery, cash on packet, collect on delivery

dodávka:3
dodané zboží

!delivery

dohled:1
dosah pohledem

!sight, vision, view

dojezd:2
místo

!finish

doktorát:3
čestný

//honorary doctorate, doctorate honoris causa

dokumentace:3
podklady

!documentation, material, ledger papers

domino:2
rozklasový pořad

//Domino

domov:1
místo

!home, place

doplatek:1
zbytek k doplacení

//the difference paid, additional charge, supplementary payment 

doplatek:3
poštovní

//postage due

dostaveníčko:2
hudební

!serenade

drahota:1
vysoké ceny

!high prices, extortionate prices, expensiveness, costliness, dearness

drak:3
přirovnání pro člověka

!tartar, dragon,  urchin, termagant, shrew, scold

drak:4
souhvězdí

!the Dragon

drátek:1
tenký drát

!fine wire, wire

dřeň:5
rozmělněná strava

!pap

duch:7


in one's thoughts, představivostí) in mind's eye

