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1. Introduction

To be able to view and compare WordNet1.5 with the other wordnets for Dutch, Spanish, Italian, German, French, Czech and Estonian, we have converted the WordNet1.5 database to the EuroWordNet format. This document describes the content and statistics of WordNet1.5 in the EuroWordNet format. Although the EuroWordNet database is mainly designed around the structure of WordNet1.5, there are still a few differences that require a conversion. A necessary consequence is that some of the information in WordNet1.5 is lost. This version of WordNet1.5 should therefore not be seen as a full substitute of the WordNet1.5 database released by the University of Princeton.

2. Conversion of the basic structure

The basic structure of EuroWordNet is the same as WordNet1.5: synonymous word meanings are grouped into synsets, and basic semantic relations are expressed between these synsets. Table 1 shows the result of converting the entries, senses and synsets in WordNet1.5 to the EuroWordNet format. We have collapsed the figures for adjectives and adverbs (category Others) as is done for the other wordnets in EuroWordNet. This does not mean that these parts-of-speech are not differentiated in EuroWordNet.

Table 1: Numbers of synsets, entries, senses and relations of WordNet1.5 in EuroWordNet format

WN15
Nouns
Verbs
Others
Total

Synsets
60521
11363
22631
94515

Senses
107428
25768
54406
187602

Synonyms/Synset
1,78
2,27
2,40
1,98

Entries
88175
14734
23708
126617

Senses/Entry
1,22
1,75
2,29
1,48

LIRs
159975
24332
27821
212128

LIRs/Synset
2,64
2,14
1,23
2,24

So far the data are compatible with WordNet1.5. One major incompatibility that cannot be seen from these figures is however the sense numbering. The EuroWordNet version of WordNet1.5 was first loaded in a lexical database system (ALS) developed at the University of Amsterdam (Vossen, Boersma and Bloksma 1998) and the EuroWordNet database from this version. Since the sense-numbering in the original database contains some inconsistencies, we decided to generate a new sense-numbering when reading the data in ALS. Furthermore, ALS does not use homographs. Entries are distinguished on orthography only, and not on the basis of part-of-speech or other reasons. This means that a noun and verb with the same spelling will form a single entry and the senses cumulate. This is illustrated below for different senses of “bank” as a noun and verb. The sense-numbering is according to the ALS structure:

{bank 1; bank building#1}


Part-of-Speech: n, File off-set: 2112057


Gloss: a building in which commercial banking is transacted; "the bank is on the corner of Nassau and Witherspoon"

{bank 2; coin bank#1; money box#2; savings bank#1}


Part-of-Speech: n, File off-set: 3026995


Gloss: a container (usually with a slot in the top) for keeping money at home; "the coin bank was empty"

{bank 3; banking company#1; banking concern#1; depository financial institution#1}


Part-of-Speech: n, File off-set: 5343130


Gloss: a financial institution that accepts deposits and channels the money into lending activities; "he cashed a check at the bank"; "that bank holds the mortgage on my home"

{bank 4}


Part-of-Speech: n, File off-set: 5364891


Gloss: an arrangement of similar objects in a row or in tiers; "he operated a bank of switches"

{bank 5}


Part-of-Speech: n, File off-set: 5686180


Gloss: a long ridge or pile; "a huge bank of earth"

{bank 6; side#13}


Part-of-Speech: n, File off-set: 5731453


Gloss: sloping land (especially the slope beside a body of water); "they pulled the canoe up on the bank"; "he sat on the side of the river and watched the currents"

{bank 7; camber#2; cant#5}


Part-of-Speech: n, File off-set: 5731705


Gloss: a slope in the turn of a road or track; the outside is higher than the inside in order to reduce the effects of centrifugal force

{bank 8}


Part-of-Speech: n, File off-set: 8196361


Gloss: the funds held by a gambling house or the dealer in some gambling games; "he tried to break the bank at Monte Carlo"

{bank 9}


Part-of-Speech: n, File off-set: 8204599


Gloss: a supply or stock held in reserve esp for future emergency use; "the Red Cross has a blood bank for emergencies"

{bank 10; cover with ashes#1}


Part-of-Speech: v, File off-set: 703421


Gloss: of fires, to control the rate of burning

{bank 11; enclose with a bank#1}


Part-of-Speech: v, File off-set: 913445


Gloss: as of roads

{bank 12; tip laterally#1}


Part-of-Speech: v, File off-set: 1165586


Gloss: of boats and aircraft

{bank 13; deposit#11}


Part-of-Speech: v, File off-set: 1314710


Gloss: put into a bank account

{bank 14}


Part-of-Speech: v, File off-set: 1332380


Gloss: be in the banking business

{bank 15; have an account#1; keep money#1}


Part-of-Speech: v, File off-set: 1332468


Gloss: do business with a bank

As has been done for the ILI, not the sense-numbering but the file offset position in the WordNet1.5 database is used to uniquely identify the senses. This information is stored separately in the WordNet1.5 database in EuroWordNet in the source field of each variant. Examples of entries in the text version of the database are given in the appendix. Note also that the order of the senses as represented in WordNet1.5 is maintained. The first verb sense in WordNet1.5 is also the first verb sense in the EuroWordNet version.

Other differences result from the conversion of the relations. Not all relations of WordNet1.5 are taken over and some relations are re-interpreted (see the general EuroWordNet document for a description). The next table shows how the relations have been converted.

Table 2: Conversion of WordNet1.5 relations to EuroWordNet relations 

EuroWordNet Relation
WordNet1.5 Relation
WordNet1.5 Database encoding

"NEAR_ANTONYM",
(ANTONYM)   
Up: N ! N, V ! V, A ! A, ADV ! ADV;

"HAS_HYPERONYM",
(HYPONYM)
Up: N @ N, V @ V; down: N ~ N, V ~ V.

"HAS_HOLO_MEMBER",
(MEMBER_MERONYM)
Up: N #m N; down: N %m N.

"HAS_HOLO_PORTION",
(SUBSTANCE_MERONYM)
Up: N #s N; down: N %s N. 

"HAS_HOLO_PART",
(PART_MERONYM)
Up: N #p N; down: N %p N.

"STATE_OF",
(ATTRIBUTE)
Up: A = N; down: N = A.

"IS_SUBEVENT_OF",
(ENTAILMENT)
Up: V * V.

"CAUSES",
(CAUSE)
Up: V > V.

"",
(ALSO_SEE)
Down: V ^ VP, A ^ A.

"NEAR_SYNONYM",
(SIMILAR_TO)
Up: A & A.

"DERIVED_FROM",
(PARTICIPLE_OF_VERB)
Up: A < V. 

"DERIVED_FROM",
(PERTAINS_TO_NOUN)
Up: A \ N.

"DERIVED_FROM"
(DERIVED_FROM_ADJECTIVE)
Up: ADV \ A.

The meronymy relations are only changed in name. Other name changes are attribute into state_of and similar_to into near_synonym. More serious changes are the following. Because of the lack of agreement on the interpretation of the antonym relation, it is converted to the more loose near_antonym relation that holds between synsets instead of synset members. As suggested in Fellbaum (1991), some of the entailment relations can also be seen as verbal meronymy. Although not implemented in WordNet1.5, this relation is allowed in EuroWordNet, whereas entailment as a general relation is not allowed. The subevent relation in EuroWordNet is therefore the closest relation that matches the incidental cases of entailment in WordNet1.5. Finally, the different morphological relations are all grouped as derived_from, mainly because the exact semantic relation of the morphological subtype cannot be predicted. The next table then gives the distribution of the language-internal relations:

Table 3: Distribution of language-internal relations

Language-Internal

Relation
Nouns
Verbs
Others
Total

has_hyperonym
61086
10816

71902

has_hyponym
61086
10816

71902

near_synonym


20014
20014

near_antonym
1477
1422
7171
10070

has_holo_member
11471


11471

has_holo_part
5690


5690

has_holo_portion
366


366

has_mero_member
11471


11471

has_mero_part
5690


5690

has_mero_portion
366


366

causes

204

204

is_caused_by

204

204

has_subevent

435

435

is_subevent_of

435

435

be_in_state
636


636

state_of
636

636
1272

Total
159975
24332
27821
212128

The WordNet1.5 database is linked to the Inter-Lingual-Index just as any other wordnet. This means that we can compare the relations in WordNet1.5 with the other wordnets. Although the Inter-Lingual-Index (ILI) is mainly based on the synsets of WordNet1.5, there are still a few changes to the ILI that effect the mapping of WordNet1.5 to the ILI. As explained in the general EuroWordNet documentation, we have added so-called Composite ILI-records that group related senses in the ILI. If a synset in a wordnet is linked to one of these related senses, it will automatically get an additional link to the Composite ILI-record. This will prevent mismatching of synsets across wordnets if synsets are linked to different but related senses of a word in the index. Three different clusters are distinguished:

diathesis: break (inchoative, intransitive) and break (causative, transitive);

metonymy: university as a building and as an institute;

generalization: lamb as animal and lamb as food;

Obviously, there is a one-to-one mapping of synsets in WordNet1.5 to the ILI-records derived from WordNet1.5, but many of these also got an additional equivalence relation to the Composite ILI-records. This is shown in the next table:

Table 4: Automatically generated equivalence relations

Equivalence

Relation
Nouns
Verbs
Others
Total

eq_diathesis

5

5

eq_generalization
2659
5902

8561

eq_metonym
215
2

217

eq_synonym
60521
11363
22631
94515

Total
63395
17267
22631
103293

In addition to the relations, the synset gloss was assigned to the alphabetically first synset member. Glosses can be stored for each variant in EuroWordNet. This has to do with the fact that synset variants in the other wordnets can be derived from different entries that have their own definition. Stored separately, they can be used to check the degree of synonymy and the consistency of the synset.

3. Some missing Information

Some information that could be converted has not been included. The verb frames could have been converted to syntactic feature and the lexicographer files codes could have been added. With respect to the latter, this information can be obtained from the ILI-records that are associated to each WordNet1.5 synset.
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Appendix

0 WORD_MEANING

  1 PART_OF_SPEECH "n"

  1 VARIANTS

    2 LITERAL "bank"

      3 SENSE 1

      3 DEFINITION "a building in which commercial banking is transacted; "the bank is on the corner of Nassau and Witherspoon""

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY 02112057-n

    2 LITERAL "bank building"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY 02112057-n

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "deposit"

          5 SENSE 2

    2 RELATION "HAS_MERO_PART"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "n"

        4 LITERAL "bank vault"

          5 SENSE 1

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "n"

        4 FILE_OFFSET 2112057

0 WORD_MEANING

  1 PART_OF_SPEECH "v"

  1 VARIANTS

    2 LITERAL "bank"

      3 SENSE 15

      3 DEFINITION "do business with a bank"

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY 01332468-v

    2 LITERAL "have an account"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY 01332468-v

    2 LITERAL "keep money"

      3 SENSE 1

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY 01332468-v

  1 INTERNAL_LINKS

    2 RELATION "HAS_HYPERONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "v"

        4 LITERAL "deal"

          5 SENSE 10

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "v"

        4 FILE_OFFSET 1332468

0 WORD_MEANING

  1 PART_OF_SPEECH "a"

  1 VARIANTS

    2 LITERAL "green"

      3 SENSE 9

      3 DEFINITION ""green wood"; "green pelts""

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY 01136111-a

    2 LITERAL "uncured"

      3 SENSE 2

      3 EXTERNAL_INFO

        4 SOURCE_ID 1

          5 TEXT_KEY 01136111-a

  1 INTERNAL_LINKS

    2 RELATION "NEAR_SYNONYM"

      3 TARGET_CONCEPT

        4 PART_OF_SPEECH "a"

        4 LITERAL "unseasoned"

          5 SENSE 2

  1 EQ_LINKS

    2 EQ_RELATION "EQ_SYNONYM"

      3 TARGET_ILI

        4 PART_OF_SPEECH "a"

        4 FILE_OFFSET 1136111

