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WordNet

• Relational model of meaning 

• Synonyms represent a single concept 

• Concepts are related through semantic relations 

• Glosses support relations



25 years of wordnets
• Princeton WordNet since 1990 (1.5, 1.6, 2.0, 3.0) 

• EuroWordNet 

• Multiwordnet, BalkaNet 

• Indowordnet, Asian wordnet, African wordnet 

• Open Multilingual Wordnet 

• Babelnet, Wiktionary



Global Wordnet Map



Bond & Paik (2012)
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EuroWordNet design
• Each wordnet is structured according to the Princeton model: synsets 

& semantic relations between them, some with native glosses 

• Synsets have equivalence relations to the Inter-Lingual-Index (ILI) = 
fund of concepts provided by Princeton (IndoWordnet uses Hindi as 
ILI) 

• Different equivalence relations are allowed; mimic the wordnet-
relations 

• No semantic relations imposed on the ILI: 

• HUB for sameAs relations 

• relations are expressed in each wordnet



Merging wordnets
device

apparaat, toestel

instrument

machine

apparatus

tool

instrument

instrumentality

engine

computer
equipment

implement

drill

middel

gereedschap, werktuig

computer

machine
motor

boor



Status of the global net
• Wordnets built using different methods: merge or 

expand, manual or (semi-)automatic 

• Different sets of relations were used 

• Different interpretations of relations (with the same name) 

• Different ways of defining synonyms (strict, loose) 

• Different degrees of polysemy 

• Differences in coverage



Status of the global net
• Linked to different versions of the English 

WordNet 

• Released in different formats 

• Using different license schemes 

• Fixed Anglo-Saxon ILI: changes through English 
WordNet 

• No central hosting of the ILI



From a global net 
to 

the Global Wordnet Grid 

a platform for conceptual 
interoperability



Global Wordnet Grid
• All wordnets linked to a single fund of concepts. 

• Merge of concepts in all languages, not depending 
on English WordNet. 

• Available as LLOD, one license: CC-BY-SA3.0,  CC-
BY-SA4.0. 

• Adaptable by the wordnet-language community. 

• As many wordnets as possible linked to the Grid 
and available as LLOD through the same license.



Motivation for GWG
• Platform for achieving linguistic & conceptual 

interoperability: 
• Lexical level: 

• Universals and idiosyncrasies in lexicalisation across languages 

• What is a word and what is a concept? 

• Textual level: 

• From Text to RDF: populating the LOD from textual data. 

• Understanding any language by machines in a similar way 

• Example NewsReader project: www.newsreader-project.eu

http://www.newsreader-project.eu


A380 makes maiden flight to US. 
March 19, 2007. 
The Airbus A380, the world's 
largest passenger plane, was set 
to land in the United States of 
America on Monday after a test 
flight.  One of the A380s is flying 
from Frankfurt to Chicago via New 
York; the airplane will be carrying 
about 500 people.

Wikinews corpus:  
120 articles fully annotated

El A380 hace su vuelo inaugural a 
los EEUU. 19 de marzo del 2007. 
El Airbus A380, el mayor avio ́n de 
pasajeros del mundo, aterrizo ́ el 
lunes en los Esta- dos Unidos de 
Ame ́rica, tras un vuelo de prueba. 
Uno de los A380s volara ́ de 
Francfort a Chicago pasando por 
Nueva York; el avio ́n llevara ́ unas 
500 personas. 

Eerste vlucht van A380 naar V.S. 
19-Mar-07. De Airbus A380, het 
grootste passagiersvliegtuig ter 
wereld, maakte zich maandag op 
om na een testvlucht te landen in 
de Verenigde Staten van 
Amerika . Een van de A380-
machines vliegt van Frankfurt 
naar Chicago via New York en 
vervoert ongeveer 500 mensen. 

wn:01451842-v;wn:01847845-v;wn:01840238-vwn:
02140965-v;wn:01941093-v
 
a sem:Event, fn:Bringing, fn:Motion, 
   fn:Operate_vehicle, fn:Ride_vehicle, fn:Self_motion; 
rdfs:label "volar", "fly", "verlopen", "vliegen" ; 

gaf:denotedBy 
   wikinews:english_mention#char=202,208>,
   wikinews:english_mention##char=577,580>,
   wikinews:dutch_mention##char=1034,1042>,
   wikinews:dutch_mention#char=643,650>,
   wikinews:dutch_mention#char=499,505>,
   wikinews:dutch_mention#char=224,230>,
   wikinews:spanish_mention#char=218,224>,
   wikinews:spanish_mention#char=577,583> ; 

sem:hasTime nwrtime:20070391; 
sem:hasPlace 
   dbp:Frankfurt_Airport, dbp:Chicago ,
   dbp:Los_Angeles_International_Airport, 
   nwr:airbus/entities/Chicago_via_New_York; 
sem:hasActor 
    dbp:Airbus_A380, 
    nwr:airbus/entities/Los_Angeles_LAX , 
    dbp:Frankfurt, nwr:airbus/entities/A380-machines. 

wn:01451842-v;wn:01847845-v;wn:01840238-v; 
wn:30-02140965-v 

a sem:Event, fn:Bringing, fn:Motion,fn:Operate_vehicle,
   fn:Ride_vehicle, fn:Self_motion;
 
rdfs:label "flight" ; 

gaf:denotedBy 
   wikinews:english_mention##char=19,25, 
   wikinews:english_mention##char=174,180,
   wikinews:english_mention##char=566,572; 

sem:hasTime nwrtime:20070391; 
sem:hasActor dbp:United_States_dollar, dbp:Qantas . 

<entity id="e3" type="LOCATION"> <!--United States--> 
  <span><target id=“t28","t29"/></span> 
  <eRef conf="0.94" ref=“dpb:United_States” reftype="en"/> 
</entity> 
<predicate id="pr5"> <!--flying--> 
  <eRef ref="fn:Bringing", "fn:Motion", "fn:Operate_vehicle", “fn:Ride_vehicle",
                   “fn:Self_motion", "wn:01451842-v", 
   <eRef ref="wn:01847845-v", "wn:01840238-v", “wn:02140965-v"/> 
   <span><target id=“t44"/></span>
  <role id="rl14" semRole="A1">  <!--One of the A380s--> 
    <eRef ref="fn:Bringing@Theme", “fn:Motion@Theme”, “fn:Operate_vehicle@Vehicle",
                     "fn:Ride_vehicle@Theme","fn:Self_motion@Self_mover"/>  
   <span><target id=“t39”,”t40","t41","t42"/></span> 
  </role> 
  <role id="rl15" semRole="AM-DIR"> <!--from Frankfurt--> 
  <span><target id=“t45","t46"/></span> </role> 
  <role id="rl16" semRole="AM-DIR"> <!--to Chicago--> 
  <span><target id=“t47","t48"/></span> </role> 
  <role id="rl17" semRole="AM-MNR"> <!--via New York--> 
  <span><target id=“t49”,"t50","t51"/></span> 
  </role> 
</predicate> 
<timex3 id="tmx2" type="DATE" value="2007-03-19"> <!--Monday-->  
   <span><target id="w33"/></span> 
</timex3> 

NLP interpretation in NAF

RDF representation in SEMFrom text to RDF 
across mentions across language

<entity id="e2" type="ORGANIZATION"> <!--EEUU--> 
  <span><target id="t9"/> </span> 
  <eRef conf="0.99" ref=“dbp:Estados_Unidos”reftype=“es”/> 
  <eRef conf="0.99" ref=“dbp:United_States"  reftype=“en""/> 
</entity> 
<predicate id=“pr3"> <span> <target id="t49"/> </span> <!--volar ́a-->
  <eRef ref=“fn:Bringing,”fn:Motion","fn:Operate_vehicle",“fn:Ride_vehicle",
                   "fn:Self_motion"/> 
  <eRef ref=“wn:01451842-v","wn:01847845-v",“wn:01840238-v","wn:02140965-v"/> 
<role id="rl8" semRole="arg0"> <!--Uno de los A380s--> 
   span> <target id=“t45”,”t46","t47","t48"/> </span> 
   <eRef ref="fn:Bringing@Agent", "fn:Motion@Theme", "fn:Operate_vehicle@Driver", 
    “fn:Ride_vehicle@Theme”,, etc../>  
</role></predicate> 
<timex3 id="tx3" type="DATE" value="2007-03-19"> <!--el lunes--> 
  <span><target id="w30"/><target id=“w31”/> </span> 
</timex3> 

Predicate Matrix
Cross-lingual wordnets



 
 

Second Workshop  
on 

Natural Language Processing and Linked Open Data  
(NLP&LOD2) 

 

Collocated with RANLP 2015	
  
11 September 2015	
  

Hissar, Bulgaria	
  
(http://www.bultreebank.org/NLP&LOD2/)



The Workshop: Topics of interest (1)

• NLP processing for LOD: reasons for low precision 
and inconsistencies	
  

• Enhancing NLP applications with LOD	
  
• Information extraction from LOD using NLP 

techniques	
  
• Manipulating LOD (cleaning, adding information, 

deleting information, reconstructing facts) with NLP 
techniques	
  

• LOD as a corpus	
  
• Mapping LOD to common sense ontologies and 

language data



The Workshop: Topics of interest (2)

• Storing LOD in RDF bases	
  
• Methodological and theoretical approaches to LOD	
  
• Handling polysemy and metonymy of entities in LOD	
  
• Incompleteness of LOD data	
  
• LOD as unbalanced data through countries, cultures and 

topics of interest	
  
• Insufficient reasoning in NLP and LOD	
  
• Dynamics of LOD & NLP: versioning, replication, 

provenance, etc.



 
Important dates  

• Submission deadline: 5 July 2015 
• Notification of acceptance: 7 August 2015 
• Camera-ready copies due: 22 August 2015 
• Workshop date: 11 September 2015



Why adapt the ILI?
• Better mapping across languages following a merge approach. 

• Bypass English gaps to map languages. 

• Share resources across languages: ontologies, domains, 
sense-tagged corpora. 

• Harmonise the semantics of wordnets across languages: 

• definition of synonymy, relations 

• similarity & relatedness measures 

• Study universals and idiosyncrasies across languages.



Not lexicalized in English
• Cultural specific concepts 

• klunenDutch = walk on skates over land from one 
frozen water to another 

• UdhiyahArabic = slaughtering of a lamb during the 
period of Eid-Aladha 

• Pragmatic concepts 

• Gender variants: 

• LehrerGerman and LehrerinGerman = teacher



Not lexicalized in English
• Aspect variants in Slavic languages:  

• vypítCzech = to drink up,  
• pítCzech = to be drinking 

• Lexical inclusion: 
• hilamosTagalog = to wash one’s face 
• alevínSpanish = small fish 
• bemahlenGerman = paint something (obligatory obj) 

• Compounds:  
• kindermeelDutch = flour for children 
• tarwemeelDutch = flour made of oats



Should there be a limit?
• NO! we could even include adjective-noun or verb-object 

pairs 

• What about productivity? 

• What about duplicate concepts? 

• Productivity and compositionality need to be observed. 

• Cross-lingual lexicalisation determines value: 

• what is linked across languages works, what is not 
linked disappears eventually



Why not use an ontology?
• Lack of consensus on ontologies. 

• Axiomizing concepts in an ontology is more complex. 

• Coverage of ontologies is still too low. 

• Ontologies can be linked to the ILI as well: we can 
do both! 

• ILI can feed ontologies with new concepts acquired 
from languages



What defines a concept?
• Keep it as simple as possible: 

• A unique IRI 

• English gloss 

• LINKED to a Synset in at least one wordnet 
through a sameAs relation 

• LINKED to a hypernym synset in a wordnet or 
being a well-defined top : —> no orphans!!



Design properties
• Glosses in other languages optional, English gloss 

required! 
• Concept identifiers are unique and never deleted or 

modified. 
• No further semantics is imposed on the ILI. 
• Concepts have NO PART OF SPEECH 
• Linking: gwa:sameAs or gwa:similarTo, no other links 

are allowed



Protocol for changes
• New concepts can be proposed but need to be 

linked to at least one wordnet. 

• The only way to change a concept is by changing 
its English gloss. 

• Concepts can be voted for and commented on. 

• Concepts never disappear but can be ignored 

• Duplication check: plagiarism!



ONION MODEL
•  Kernel of fund consists of concepts that: 

• shared by all associated wordnets 

• sufficiently voted for (defined sufficient: nr., global/cultural 
spread) 

• axiomized through an ontology 

• passed the consistency checking 

• Outer layer contains the most recently proposed new concepts 
linked to a single language. 

• In between layers link to more languages, are moderated



ILI-IRI 
shared 
by all

………………

New 
ILI-IRI 
linked 
to 1

New 
ILI-IRI 
linked 
to 1

ILI-IRI 
shared 

by 2

ILI-IRI 
shared 

by 2

ONION MODEL

VALIDATED VOTED
MODERATED

ONTOLOGIZED



ILI Community platform
•  The community: 

• wordnet-members: wordnet builders and ontologizers 

• ili-moderator: moderator for the overall platform 

• wordnet-moderators: moderators for each language-
wordnet community 

• Every member belongs to a group associated with the 
wordnet of a language 

• Add new members: ili moderator



ILI Community platform
• What can members do: 

• vote for concepts: the whole world? 

• comment on concepts: members 

• modify concepts: members 

• promote concepts to inner layers: language 
moderators



ILI Community platform

• Define your preference for alerts: 

• any modification 

• modification of concepts linked to your 
resource 

• modification of concepts related to concepts 
in your resource



Domain communities

• Specialists in domains should include their 
terminology for a languages and the 
corresponding concepts for the ILI 

• Use the Collaborative environment for achieving 
cross-lingual interoperability in domains



Discrimination of concepts

• Gloss similarity can be used to find ILI concepts 
that are similar 

• Semantic relations (of any linked wordnet) can 
be used to find glosses of siblings or co-
hyponyms 

• ILI groupings can be created for too fine-grained 
concepts



Technical implementation
• Specification of the data model to store concepts, 

editing history, provenance 

•  Github repository for hosting the ILI-concepts 

•  Social community software for voting and editing 

•  Export functions to WN-LMF, WN-RDF, LEMON,… 

•  Versioning 

•  Hosting



Consistency checking

• Check relations imposed on concepts from any 
linked wordnet or ontology 

• How many hypernym matches across word 
nets? 

• How consistent are antonymy relations? 

• etc…..



Statistics
• Cross-wordnet sharing of concepts 

(gwa:sameAs & gwa:similarTo) 

• Different parts-of-speech realisations 

• Linkage in external wordnet: 

• subclass relation: top-leaf-middle, depth 

• other relations



Bulk import of concepts
• BabelNet 2.5 

• Merge of WordNet, Open Multilingual WordNet, 
Wikipedia, OmegaWiki, Wikidata, Wiktionary 

• 9.3M synsets, 21,7M definitions 

• 7.7M images linked to synsets 

• creativecommons.org/licenses/by-nc-sa/3.0/

http://creativecommons.org/licenses/by-nc-sa/3.0/


Project plan
• Design the data structure 

• Set up the repository with versioning and onion layers 

• Bulk import of ILI records 

• Bulk import of linked wordnets 

• Develop tools for checking and gloss comparison/
suggestion 

• Set op social community platform



Global Wordnet Grid

ILI

WordNet31 
synset 

relations

DutchWN 
synset 

relations

JapanWN 
synset 

relations

ArabicWN 
synset 

relations
sameAs

WN-LMF RDF LEMON WN-LMF RDF LEMON

RDF

sameAs

sameAs sameAs



ILI as LLOD

• John McCrae 

• http://data.lider-project.eu/ili

http://data.lider-project.eu/ili






Open Dutch Wordnet-LMF

ODWN synsets

PWN synsets



ODWN-1.0



Distribution over levels
NOUNS



Distribution over levels
VERBS



Matching strategies

• 21,636 ODWN synsets: 

• 7,489 match in another sense 

• 14,147 without match in any sense 

• Google translate of lemmas 

• Google translate of Dutch glosses



Complicated sense matches



Translations of lemmas
1. Translate synonyms to English with Google-Translate 

2. Look-up all translations in WordNet-PWN 

1. If monosemous or single synset take it 

2. else get shared synsets and hypernyms and check 
for matches with the ODWN hypernyms 

1. If match take it 

2. else get the synsets with highest similarity score 
(Leacock & Chodorow 1998) and above 2.0



NOT AN ENTRY IN WordNet-PWN



MONOSEMOUS ENTRY IN WordNet-PWN



PARENT MATCH WordNet-PWN & ODWN



L&C SIM MATCH > 2.0 WordNet-PWN & ODWN



Translations of lemmas

Try to match the translations of the glosses: 
• Dice score content words (length>=3) 
• Compare co-hyponyms and co-hyponyms of hypernyms



GLOSS MATCHING



GLOSS MATCHING

IL
I c

an
di

da
te

s



ZERO DICE SCORE



LOW DICE < 30

30 < = DICE < 70



DICE >= 70



Next steps

• fuzzy sense mappings: 7,489 synsets 

• matching ODWN synsets need to be merged with the PWN 
synsets: about 5,000 synsets 

• non-matching synsets: 

• no glosses or single word gloss 

• ILI-candidates: about 1,500 zero-dice and 3,000 
low-dice scores 



Future GWG
• Test procedure for adding wordnets and extending ILI 

• WordNet3.0 and WordNet3.1 

• Dutch Open WordNet 

• Multingual Wordnet Database 

• Launch the website with pointers to ILI repository, Github for 
releasing wordnets 

• Install matching procedures 

• Involve the community


