ESTONIAN WORDNET

1. Introduction

The following describes the construction of the wordnet for Estonian according to the general principles of EuroWordNet 2. The Estonian wordnet  at the present stage icludes 5028 noun synsets  (8226 senses) and 2650 verb synsets (5613 senses).

First we describe our local resources, noting that these  have been available in the electronic form to a quite limited extent.  Because of this, a large amount of the work had to be done manually. This has two kinds of results worth mentioning. First, the general number of words (synsets ) could not be pushed very high. But second, and we take it to be quite important, the reliability of the relationships established between words and between synsets is high, since these relationships reflect our  language competence.

The following sections of the report present in a relatively standard form the information  about the construction of the Estonian wordnet , but we have tried to bring forth the  most important language-specific peculiarities of the Estonian language in the present context.

2. Methodology

1. Overview of local resources

1) Eesti kirjakeele seletussõnaraamat, EKSS (Explanatory Dictionary of Estonian). Unfortunately, at the moment EKSS contains published materials only from A to beginning of S (though the work on the missing part is proceeding rapidly). 

At present EKSS contains:

· 50.890 entries (the number of entries is in fact much larger, since many compound word expressions, phraseologisms etc are merged in these main entries),

· 118.442 senses (including 103.525 senses for which sense descriptions are provided).

· Most of Estonian glosses are taken from EKSS, but as it is useable only up to "sentimeetririhm", the others are either translations ortaken from other sources.

2) Sünonüümisõnastik (Dictionary of Synonyms) by Asta Õim, available also in Internet (http://www.ibs.ee.estonian/syn/).

It contains about 10.000 synonym sets, which include also multiword expressions and phraseologisms.

3) Antonüümisõnastik (Dictionary of Antonyms) by Asta Õim, also available in Internet (http://www.ee/Anton/).

Contains 2.000 antonymous pairs where each member of a pair is actually a set of synonyms compiled largely on the basis of 2).

4) Estonian Thesaurus for Microsoft Office ´97 compiled by FilosoftLtd. (http://www.filosoft.ee/thes_et/). It contains mainly information on synonyms and antonyms.

Number of synonym sets: 12.800 (including 3.400 multiword expressions);

number of synonym sets with antonyms: 3.800;

total number of words and expressions: 51.600.

The lexicon contains only lemmas; inflected words are included only when these are synonymous with words of some other part of speech.

5) For working with Estonian lexical resources in Internet there is a site called KeeleWeb (LinguaWeb), http://ee.www.ee/, where it is possible to make united queries over 5 different monolingual dictionaries.

6) Eesti Kirjakeele Korpus, EKK (Corpus of Written Estonian). The Internet version: http://www.cl.ut.ee/index_en.html; for its users there are also available tools for analysing corpus texts: morphological analyser, Estonian HTML speller, Concordance for Estonian etc.

Size of the Corpus: 1 million words, tagged according to TEI. Texts are selected from issues printed on 1980s and according to the classification of the Brown Corpus.

In addition to EKK there are (untagged) corpora compiled with the aim of enabling the study of the usage of Estonian in newspapers and in fiction at different periods:

-1960s (330.000 words),

-1950s (308.000 words),

-1930s (369.000 words),

-1890s (348.000 words).

Thirdly, there is BNS (=Baltic News Service) News Corpus (plain text), about 3 million words a year since 1996.

7) Password – English Dictionary for Speakers of Estonian, Kernerman Semi-Bilingual Dictionaries (translated and published by TEA Publishers, 1995; the electronic version by Festart 1995).

It contains 25.000 headwords with sense descriptions in English, 36.000 translations into Estonian. It also includes index as Estonian-English Translation Dictionary.

8) English-Estonian-English Dictionary, http://www.ibs.ee/dict/, Copyright by Marek Tiits 1994-95; Institute of Baltic Studies Copyright 1994; KINEX Ltd 1995 MT.

More than 17.000 entries.

Occasionally other recources (on paper) were used -- Estonian Soviet Encoclypedia (ENE 1970-1978), Tecnical lexicon (Tehnikaleksikon 1981), Multilingual Dictionary of Mathematical Terms (Matemaatika Oskussõnastik 1978), Mathematical Lexicon (Kaasik 1982).

2.  Overview of procedure compiling Estonian wordnet.

We started to create Estonian wordnet in 1997. The work was funded partly by Estonian Science Foundation and partly in the frames of Estonian National Programme of Language Technology. Before co-operating with EWN-2 we reached to create about 900 synsets (mainly EWN-1 BCs translations into Estonian and about 150 synsets of 30 most frequent Estonian verb). The format of that former database was close to WordNet 1.5, but not a copy of that, so we could not use WN 1.5 interface to handle the Estonian wordnet.

For inserting lexical data to our former wordnet we used MS Word 7.0 macro (made by Filosoft Ltd.). It offers windows with blank fields for filling them with lexical data, and it is able to check whether the inserted word does already exist in the database and in what synsets and contexts.

After our historical decision to use Polaris for developing Estonian wordnet we changed totally our former database format (with help some little UNIX scripts) to make it understandable for Polaris.

2.1. Building the local Base Concepts set.

Here we will give a short description of the selection of BCs for Estonian. Depending on the resources, which we had, we chose the following procedure.

· We made a frequency list of the words (lemmas) from the meaning descriptions (glosses) in the “Explanatory dictionary of Estonian”. This list contained 488.739 word forms, 62.828 lemmas. Word forms were disambiguated morphologically, but not semantically. The latter work had to be done manually afterwards. We chose 1649 most frequent words (including 1133 nouns (F>46) and 516 verbs (F>40)) for further work.

· We had before translated the EWN-1 BC synsets into Estonian. Now we compared the words from these Estonian translations with the frequency list described above and selected the overlapping lemmas. These were included in the prospective list of BCs. The list contained 476 words of Estonian (358 nouns and 118 verbs).

· Because we did not have any reliable objective information about the possible position of the chosen words in a semantic hierarchy we fixed a conventional limit of words (concepts) for the candidates of BCs: about 1000 concepts, of these about 700 nouns and about 300 verbs. Thus we had to translate additionally about 350 noun and 180 verb meanings. Since many words were polysemous, we had to disambiguate them and to decide which meanings should be included to the set of BCs. In the course of this work also a number of words present in the frequency list had to be excluded as they quite apparently were too specific (e.g. such linguistic terms as adjektiiv ‘adjective’ or the names of concrete animals) or, in case of some verbs, appeared frequently only in different expressions (it means, their meaning(s) as single word is rare).

As a result, we have come to the present list of Estonian (Local) Base Concepts:

703 noun BCs

459 verb BCs

2. 2. Building the Subset 1.

Building Subset 1 for Estonian has been an extension of the existing database, which was developed in the following four directions:

· creating missing Common Base Concepts (293 nominal synsets and 52 verbal synsets)

· determining language internal hyperonymy/hyponymy relations; Estonian WordNet included only occasionally language internal relations so far 

· adding missing concepts to fill in gaps in hyperonymy hierarchies

· first level hyponyms were created to base concepts

All work was done manually using Polaris.

2.3. Building the Subset 2.

In the first building phase we concentrated mostly on compiling Base Concepts and their first level hyponyms. Therefore, in the second phase we focused our efforts to two parallel tasks:

1. To increase number of synsets.

2. To tune and refine final database.

For that purposes we followed to these steps:

· Revision of hyperonymy-hyponymy chains to achieve compatibility between logical structure of Estonian wordnet and other wordnets. Our approach to this task was to enlarge number of synsets under some Top Concept by dealing with one semantic field. We found mainly hyponymy relationships. Some subdivisions as sounds, measure instruments and music instruments etc. are treated deeply and completely due to need to make reliable comparison with other EWN-partners.

· To increase the number of synsets we made frequency lists of words from Estonian Explanatory Dictionary and Corpus of Written Estonian. The words with higher frequency belong to Base Concepts, so we used less frequent words for composing new synsets. If a concept derived from frequency list showed up as a member of a certain hierarchy, the other concepts of same level were included as well. 'Raud' (iron) and 'Kuld' (gold) may serve as an example.  Based on these elements, all the other concepts referring to elements of periodic system were created as well.

As corpuses we used were mainly based on texts from the Soviet period , and there are a lot of newspapers articles included, a bunch of Soviet-specific concepts landed into Estonian wordnet. In addition the following specific features should be stressed:

· Manual addition of new relations (other than hyperonymy-hyponymy) between synsets. Unfortunately, this creation of other types of relations between synsets was quite incidental.

· Manual addition of Cross-Part-Of-Speech (XPOS) relations between nominal and verbal synsets. This addition was incidental as well as previous step.

· In the final stage, we refined the translation of ILI. For that purpose we checked over manually all links to ILI. Therefore, it ensures real overlap with the ILI. When a synset had eq_synonum we removed all other ILI links to reduce information noise.

In conclusion, it is worth to mention that under the top of Communication, there is thoroughly dealt with one specific semantic field – directive verbs. This topic was main research of Heili Orav’s thesis for master degree (H. Orav “The analysis of the semantic field of Estonian interaction verbs”, Tartu, 1998) and these results are included into database. The most attention was turned on semantic relationship between directive verbs.

Also, the results of Kadri Vider’s master thesis (K. Vider “Most Frequent Estonian Verbs in Semantical Database”, Tartu, 1999) are included in the database ), In her work she analysed 139 most frequent verbs in Estonian. The result – 425 synsets with semantic relationship – is an important achievement. 

3. Results

3.1. Overview Tables


Estonian





Noun
Verb
Oth
Total

Synsets
5028
2650
0
7678

No. of senses
8226
5613
0
13839

Sens./syns.
1.64
2.12
0
1.8

Entries
7209
3752
0
10961

Sens./entry
1.14
1.5
0
1.26

LIRels.
10873
5445
0
16318

LIRels/syns
2.16
2.05
0
2.13

EQRels-ILI
5683
3321
0
9004

EQRels/syn 
1.13
1.25
0
1.17

Synsets without ILI
0
0
0
0


Estonian



Equivalence Relations
Nouns
Verbs
Total

EQ_SYNONYM
3989
1682
5671

EQ_NEAR_SYNONYM
551
1102
1653

EQ_HAS_HYPERONYM
592
166
758

EQ_HAS_HYPONYM
227
134
361

EQ_INVOLVED
69
87
156

EQ_ROLE
112
9
121

EQ_IS_CAUSED_BY
27
80
107

EQ_CAUSES
2
24
26

EQ_HAS_HOLONYM
6
0
6

EQ_HAS_MERONYM
47
0
47

EQ_HAS_SUBEVENT
0
0
0

EQ_IS_SUBEVENT_OF
0
3
3

EQ_BE_IN_STATE
58
34
92

EQ_CO_ROLE
0
0
0

Total
5683
3321
9004
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Language Internal Relations
Nouns

Verbs

Other

Total


HAS_HYPERONYM
5258

2546

0

7804


HAS_HYPONYM
5258

2546

0

7804


HAS_XPOS_HYPERONYM
0

6

0

6


HAS_XPOS_HYPONYM
6

0

0

6


NEAR_SYNONYM
18

60

0

78


XPOS_NEAR_SYNONYM
58

58

0

116


NEAR_ANTONYM
4

38

0

42


XPOS_NEAR_ANTONYM
2

2

0

4


HAS_HOLONYM
16

0

0

16


HAS_HOLO_LOCATION
3

0

0

3


HAS_HOLO_MADEOF
4

0

0

4


HAS_HOLO_MEMBER
8

0

0

8


HAS_HOLO_PART
43

0

0

43


HAS_HOLO_PORTION
1

0

0

1


HAS_MERONYM
16

0

0

16


HAS_MERO_LOCATION
3

0

0

3


HAS_MERO_MADEOF
4

0

0

4


HAS_MERO_MEMBER
8

0

0

8


HAS_MERO_PART
43

0

0

43


HAS_MERO_PORTION
1

0

0

1


INVOLVED
5

50

0

60


INVOLVED_AGENT
1

6

0

7


INVOLVED_PATIENT
1

3

0

4


INVOLVED_INSTRUMENT
0

21

0

21


INVOLVED_LOCATION
0

1

0

1


INVOLVED_RESULT
0

0

0

0


INVOLVED_DIRECTION
0

0

0

0


INVOLVED_SOURCE_DIRECTION
0

0

0

0


INVOLVED_TARGET_DIRECTION
1

3

0

4


ROLE
55

0

0

55


ROLE_AGENT
7

0

0

7


ROLE_PATIENT
4

0

0

4


ROLE_INSTRUMENT
21

0

0

21


ROLE_LOCATION
1

0

0

1


ROLE_RESULT
0

0

0

0


ROLE_DIRECTION
0

0

0

0


ROLE_SOURCE_DIRECTION
0

0

0

0


ROLE_TARGET_DIRECTION
0

0

0

0


CAUSES
5

55

0

60


IS_CAUSED_BY
26

34

0

60


HAS_SUBEVENT
4

12

0

16


IS_SUBEVENT_OF
3

13

0

16


IS_MANNER_OF
0

0

0

0


IN_MANNER
0

0

0

0


BE_IN_STATE
0

2

0

2


STATE_OF
0

2

0

2


FUZZYNYM
0

0

0

0


XPOS_FUZZYNYM
1

1

0

2


Total
10873

5445

0

16318


Synsets
5028

2650

0

7678


Average per synset
2.16

2.05

0

2.13


3.2. Reliability and status of the relations

The Estonian Word Net is hand-made by linguists using Polaris database tool and language-specific resources.  This method elliminates mistakes, typically made by authomatic generators.  The method has some disadvantages too, it takes a lot of time.

The main attention is paid to hierarchical relations -- hypo- and hyperonyms. Hierarchies depend largely on EKSS glosses and in a smaller scale to the examples of WordNet 1.5.

Most of the synsets (except those marked as 'SEMAUK') have at least one hypo- or hyperonym.  Still, there are 95 verbs without hypo- and hyperonyms and 8 nouns without hypo- and hyperonyms.

We have tried where possible to organize coordinates so that they are of a similar level of abstraction/concreteness. This means creating some intermediate levels and grouping concepts more systematically than in WN1.5.

In some cases we have found it useful to link a concept with more than one hyperonym instead of creating two different senses for that purpose. E. g. asutus ‘establishment’ is both a structure/construction and an organization.

3.3. Corpus Frequency/ Parole

3.4. Description of the most important nodes:

3.4.1. Hierarchical nodes

Estonian wordnet hierarchies are divided between 118 top nodes (95 of them verb concepts, 23 noun concepts). This shows that nouns have a deeper hierarchy structure while verb hierarchies are relatively shallow.

The largest 10 top nodes for verbs and nouns are the following.

Nouns
Verbs

Estonian
ILI
No of hypo-nyms
Estonian
ILI
No of hyponyms

olev 2
entity
2686
sooritama 4
perform, execute
909

abstraktsioon 2
abstraction
1440
muutma 2
change, alter, vary
379

tegevus 1
activity
354
muutuma 1
dispose, incline, make
294

psüühiline nähtus 1
psychological feature
285
liikuma 3
move, change position
213

tegu 3
act, human action, human activity
282
tegema 6
cause, do, make
200

fenomen 1
phenomenon
279
olema 8
be, have the quality of being
122

grupp 1
group, grouping
237
olema 4
exist, be
76

koht 4
location
169
looma 2
create
54

sündmus 2
event
98
otsustama 3
judge, form an opinion of
46

osa 2
part, piece
93
mõtlema 1
think, cogitate
42

Hierarchies have very different depths. The twelve deepest hierarchies have 12 subsequent hyponyms. The largest levels of hyponyms are of depth 3 to 6; the 5th level being the most represented (cf. table). This is comparable with the databases of other languages that also have middle depths more represented than edges.

Depth
No of concepts

1
118

2
804

3
1243

4
1290

5
1549

6
1501

7
971

8
796

9
560

10
274

11
92

12
12

Some of the top nodes have very little members in their hyponym cluster. This is more so in case of verbs because of their shallow hierarchies. Out of the 23 noun top nodes 6 have less than 8 synsets in their hyponym cluster. In the case of verbs there are 30 that have less than 2 members in hyponyms. The number of those "low number" top nodes could perhaps be somewhat reduced but the hyperonymy relationships are hard to determine.

3.4.3. Other major clusters or typical lexicalization patterns

There are 20 synsets marked with literal "SEMAUK" (lexical gap) and sense number.  They don't have hypo- nor hyperonyms.  These "phantom" concepts belong to basic concepts included in EWN2-Subset 1 and are not lexicalized in Estonian.  

The roots of the "SEMAUK" concepts lie in EWN2-Subset 1, where eq_synonym relations were linked to ILI concepts belonging into set of base concepts.  As we did not add any more ILI links to these concepts having already eq_synonym, these concepts were left alone.

In the case of verbs there is a quite regular discrepany between English and Estonian in the expression of causativity. In Estonian causative counterparts of noncausative verbs  are regularly lexicalized, also different lexical entries, and the opposition is productive. For instance, to move(by itself) is liikuma, to move (something) is liigutama. In addition, there exist cases where in English there are verbs which have only causative or only noncausative meaning, but in Estonian both meanings are lexicalised and used productively. For instance, the English verb to spend (money) is translated as kulutama, but there is also noncausative kuluma (also about money) for which no exact English lexicalised counterpart exists (the dictionary translation is be spent but the Estonian kuluma has no passive meaning). The same helds e.g. about levitama (to disseminate, distribute) and noncausative levima.
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