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Project overview



Goals of the Cornetto project

 Goal: to develop a lexical semantic database for Dutch:
 40K Entries: generic and central part of the language
 Rich horizontal and vertical semantic relations
 Combinatoric information 
 Ontological information

 April 2006-March 2008, extended to July 2008

 The data of the final results of the Cornetto project will 
be available through the TST-centrale of the 
Nederlandse Taalunie (free for research).



Approach
 Combine the information from two existing Dutch 

lexical resources:
 The Dutch wordnet (DWN): synsets and lexical semantic 

relations 
 The Referentiebestand Nederlands (RBN): morpho-

syntactic information, semantic information, pragmatic 
information, frame structures, lexical functions and 
combinatorics

 Link to English WordNet
 Link to Wordnet Domains
 Link to SUMO
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Data overview

 Form Units in the Cornetto database:

(nouns, verbs and adjectives)

 FUs both in RBN and DWN 37.000 
 FUs in RBN only   6.000 
 FUs in DWN only 47.000
 Total number FUs in Cornetto 90.000



WP 01: Database



WP 01: Database

 Collections:

▪ Lexical Units (LU): mainly derived from the RBN
▪ Synsets (SY): mainly derived from DWN
▪ Terms (TE) and axioms: mainly derived on SUMO and MILO
▪ Domains (DM):  based on Wordnet domains

 Mappings:

▪ LU<-> SY
▪ SY <-> SY (within Dutch and from Dutch to English)
▪ SY <-> TE
▪ SY <-> DM



WP 01: Data Organization
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 Implemented in DebVisDic:
 http://deb.fi.muni.cz/index.php

 Demo version already available:

http://www.let.vu.nl/onderzoek/projectsites/cornetto/

demo.html







WP 02: alignment



Alignment of Lexical Units NOT synsets

 Generate all weighted combinations, e.g. koffie 
(coffee):

koffie-dwn1 (beans)

koffie-dwn2 (powder)

koffie-dwn3 (drink)

koffie-dwn4 (bush)

koffie-rbn1 (powder)

koffie-rbn2 (drink)



Weighted scores and dummy LU



Results of the macro alignment

LUS LINKED NOT-LINKED

RBN 66.024 47.250 72% 18.774

VLIS 106.504 46.924 44% 59.580

RBN-VLIS LINKS 58.053



Polysemy distributions after 
alignmentNr. of senses after 

alignment
Nr. of words

(nouns)

Nr. of senses

10+ 62 620

9 41 369

8 75 600

7 126 882

6 212 1272

5 389 2235

4 1026 4104

3 2507 7521

2 7293 14.586

1 64.298 64.298



WP 04: Editing of the database



Main focus/strategies

 Focus on high-polysemous and high-frequent words

 1800 most polysemous nouns (4 or more meanings)
 1000 frequent nouns with a semantic shift
 1000 frequent verbs
 250 most frequent adjectives

 Extra: words with many equivalence relations to EWN.



Basic editing steps

 Checking and editing the mapping of RBN and DWN
 Checking and editing the mapping of DWN to English 

Wordnet 2.0
 Checking and editing the mapping of DWN to Wordnet 

Domain labels
 Checking and editing the mapping of DWN to SUMO and 

MILO



 The total of 3250 words in these sets equal to 
approximately 10.000 word meanings and cover the 
most frequent part of the Dutch language. 

 Core Cornetto: high quality, manually checked, edited 
and confirmed.  



WP 03: Ontology



SUMO/MILO as ontological framework

 Based on pragmatic grounds:

- availability, size, coverage

- linking to English Wordnet

- mapping to other Wordnet-like projects



Mapping to SUMO

 Subsumption, equivalence, instance

Tea (drink) (+,, Tea)

Tea (shrub) (+,, FloweringPlant)

Date (fruit) (=,, Datefruit)

Rotterdam (instance,, City)



KIF Expressions vs triplets

 Axioms in Sumo are written in SUO-KIF
 Cornetto: replaced by triplets, based on first order logic

SUMO Cornetto triplet

(and (instance, 0, Water)

(exists ?L ?W) (instance, 1, Liquid)

(instance, ?W, Water) (Attribute, 1, 0)

(instance, ?L, Liquid)

(Attribute, ?L, ?W))



Results



Quality labelling in the Cornetto 
database
▪ Cornetto database: all data in four subsets:

- Core Cornetto: high quality, manually revised, 
central part of the Dutch language

(3.000 words, corresponding to 10.000+ 
meanings)

- Cornetto A: automatically inserted quality 
labels in monoseme and biseme records that are not 
manually revised. (approximately 27.000 words)

- Cornetto B: 3+ meanings automatically aligned 
(approximately 6.000 words)

- Cornetto C: words that were not in RBN or 
DWN and therefore could not be aligned. 
(approximately 53.000 words)



Preliminary database is already used

 Licenses for Rijksuniversiteit Groningen, 
Universiteit van Utrecht, Princeton University, 
Universiteit van Tilburg.

 More information: 

http://www.let.vu.nl/onderzoek/projectsites/

cornetto/index.html



Overview of the results
Synsets 70571

Lexical Units 118467

Synonyms 104068

InternalRelations 132681

EquivalenceRelations 87413

Authors 171984

Definitions 35278

Mappings to WordnetDomains 94177

Mappings to SUMO 71048



Overview of the results

Cornetto Mappings Synset to LU 104258

Manual 44978 43.14%

Automatic 59280 56.86%

DWN LU only 54987 52.74%

RBN LU only 3223 3.09%

DWN to RBN 35485 34.04%

Status field 44978 43.14%



SEMANTICS

semantics_adj 59245 sem_resume 40395

semantics_noun 45281 sem_selrestriction 59224

semantics_verb 84855 sem_selrestrictions 11125

semantics_example 15731 sem_shift 4117

sem_countability 5550 sem_spec_collocator 13063

sem_def 40395 sem_specificae 13875

sem_defSource 18639 sem_subclass 36577

sem_def_noun 57352 sem_subtype_argument 7655

sem_definition 39032 sem_synonym 11359

sem_gc_compl 60171 sem_synonyms 17389

sem_gc_gramword 11567 sem_type 11786

sem_genus 11400 sem_caseframe 9545

sem_hypernym 39032 selrestriction 30698

sem_hypernyms 10530 selrestrole 8631

sem_lc_collocator 10530 caseframe 5550

sem_meaningdescription 25267 caserole 9545

sem_reference 22331    

Semantics for LUs



Syntax for LUs
SYNTAX

syntax_adj 16287 sy_gender 16248

syntax_noun 87319 sy_number 40395

syntax_verb 84855 sy_peraux 2982

syntax_example 15731 sy_position 10630

sy_advusage 17881 sy_reflexiv 8223

sy_article 8223 sy_separ 10630

sy_class 40395 sy_subject 10598

sy_combi 10630 sy_subtype 10630

sy_combicat 79740 sy_trans 45468

sy_combipair 99386 sy_type 10630

sy_combiword 99520 sy_valency 87319

sy_comp 99520 synset_list 10630

sy_compl_text 17868    

sy_complementation 2245    



Morphology for LUs
MORPHOLOGY

morphology_adj 59246 flex_conjugation 100733

morphology_noun 15731 flex_conjugationtype 10535

morphology_verb 84855 flex_mode 10535

mor_base 87319 flex_number 10630

mor_comparative 1709 flex_pastpart 10630

mor_comparis 4333 flex_pasttense 3518

mor_comparison 8147 flex_person 3518

mor_declinability 8147 flex_tense 10630

mor_flectional_type 8223

mor_superlative 2059

morpho_plurform 4333

morpho_plurforms 30610

morpho_structure 29003

morpho_type 16691



Other data for LUs
PRAGMATICS EXAMPLES

prag_chronology 17881 example 87319

prag_connotation 4238 canonicalform 87319

prag_domain 4886 textualform 39284

prag_frequency 25964 text_category 17881

prag_geography 4387 category 82447

prag_origin 4713

prag_socGroup 6283

prag_style 4093

prag_subj_gen 6027



Semantic relations for synsets
BE_IN_STATE 432 HAS_HOLO_LOCATION 278

CAUSES 1220 HAS_HOLO_MADEOF 145

CO_AGENT_INSTRUMENT 54 HAS_HOLO_MEMBER 233

CO_AGENT_PATIENT 40 HAS_HOLO_PART 1247

CO_AGENT_RESULT 46 HAS_HOLO_PORTION 84

CO_INSTRUMENT_AGENT 52 HAS_HOLONYM 276

CO_INSTRUMENT_PATIENT 282 HAS_HYPERONYM 67691

CO_INSTRUMENT_RESULT 88 HAS_HYPONYM 42743

CO_PATIENT_AGENT 39 HAS_MERO_LOCATION 279

CO_PATIENT_INSTRUMENT 282 HAS_MERO_MADEOF 148

CO_RESULT_AGENT 46 HAS_MERO_MEMBER 229

CO_RESULT_INSTRUMENT 86 HAS_MERO_PART 1240

CO_ROLE 24 HAS_MERO_PORTION 84

FUZZYNYM 6 HAS_MERONYM 275

XPOS_NEAR_SYNONYM 2013 HAS_SUBEVENT 409

XPOS_NEAR_ANTONYM 14 IS_SUBEVENT_OF 406



Semantic relations for synsets
HAS_XPOS_HYPERONYM 92 ROLE 116

HAS_XPOS_HYPONYM 89 ROLE_AGENT 647

IN_MANNER 19 ROLE_DIRECTION 9

INVOLVED 116 ROLE_INSTRUMENT 1544

INVOLVED_AGENT 641 ROLE_LOCATION 176

INVOLVED_DIRECTION 8 ROLE_PATIENT 968

INVOLVED_INSTRUMENT 1538 ROLE_RESULT 303

INVOLVED_LOCATION 173 ROLE_SOURCE_DIRECTION 13

INVOLVED_PATIENT 972 ROLE_TARGET_DIRECTION 30

INVOLVED_RESULT 301 STATE_OF 438

INVOLVED_SOURCE_DIRECTION 13    

INVOLVED_TARGET_DIRECTION 30    

IS_CAUSED_BY 1147    

MANNER_OF 18    

NEAR_ANTONYM 1592    

NEAR_SYNONYM 1044    



Equivalence relations to English
EQ_NEAR_SYNONYM 81671

EQ_HAS_HOLONYM 131

EQ_INVOLVED 46

EQ_HAS_HYPERNYM 571

EQ_BE_IN_STATE 35

EQ_IS_SUBEVENT_OF 6

EQ_HAS_HYPERONYM 1392

EQ_IS_STATE_OF 7

EQ_SYNONYM 3031

EQ_IS_CAUSED_BY 33

EQ_CAUSES 23

EQ_HAS_SUBEVENT 6

EQ_CO_ROLE 8

EQ_ROLE 53

EQ_HAS_MERONYM 60

EQ_HAS_HYPONYM 196



WordnetDomain relations
factotum 16518 linguistics 1154 literature 624

building_industr
y 2863 military 1149 biology 606

psychology 2722 sport 1021 geology 598

quality 2596 commerce 1008 time_period 583

gastronomy 2534 furniture 939 enterprise 579

transport 2257 money 922 agriculture 572

zoology 2102 physiology 921 metrology quality 563

economy 2049 administration 907 telecommunication 531

medicine 1886 physics 875 number 493

botany 1828 anthropology 848 town_planning 468

chemistry 1755 geography 846 exchange 466

anatomy 1726
merchant_nav
y 818 electricity 462

person 1564 pedagogy 752 pharmacy 461

law 1534 school 746 play 453

music 1482 mechanics 738 tourism 425

fashion 1414 publishing 711 history 374

industry 1348 university 673 theatre 356

politics 1278 art 651 computer_science 332

metrology 1211 sociology 637
medicine 
physiology 329

religion 1194 mathematics 635 geometry 297
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