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Overview

● Continuation of work presented in
○ Stanković, Ranka, Christian Chiarcos, and Milica Ikonić Nešić. "Leveraging Linked Data, NIF, 

and CONLL-U for Enhanced Annotation in Sentence Aligned Parallel Corpora." UniDive 2nd 
general meeting, Naples. 2024.  abstract, poster

●  Transformation of sentences from TSV to NIF
○ Jupiter notebook
○ ttl analysis
○ Fuseki endpoint

● NEL (Wikidata)
○ Wikdata SPARQL, geoJSON, QGIS

● VMWE & MWE
○ INCEPTION, Leximirka, Ontolex-lemon,...
○ Open questions?

https://unidive.lisn.upsaclay.fr/lib/exe/fetch.php?media=meetings:general_meetings:2nd_unidive_general_meeting:19_leveraging_linked_data_nif_and.pdf
https://unidive.lisn.upsaclay.fr/lib/exe/fetch.php?media=meetings:general_meetings:2nd_unidive_general_meeting:wg2_19_leveraging_linked_data_nif_and-poster_material.pdf


Introduction

● Linked Data (LD) for the lexicon-corpus interface
○ interlinking MWE lexicon entries with their occurrences in corpora

● Publishing of aligned and annotated corpus as LD 
○ employing NLP Interchange Format (NIF) and CoNLL-RDF 

● UniDive T2.2: Design of a lexicon-corpus interface
○ to extend the ELEXIS-WSD Parallel Sense-Annotated Corpus
○ not in No sentences (2,024) and repository, but on languages, layers, enhanced technology.

● Apart from new languages and new annotation layers, 
○ also corpus annotation shlould be upgraded to allow for interlinking MWE lexicon entries with 

their occurrences in corpora (as LD). 



MWE dictionaries as Linked Data

● Modeling alternatives: 
○ OntoLex, https://www.w3.org/2016/05/ontolex
○ Data Model for Lexicography (DMLex) 

https://docs.oasis-open.org/lexidma/dmlex/v1.0/dmlex-v1.0.html 
● Ontolex

○ Core module Lemon (general data structures), 
○ Decomp (for the internal structure and combinatory semantics of MWEs),
○ Morph module (MWE morphology), 
○ Lexicog module for lexicography, 
○ FRaC (Frequency, Attestations, and Corpus-based Information

https://www.w3.org/2016/05/ontolex
https://docs.oasis-open.org/lexidma/dmlex/v1.0/dmlex-v1.0.html


MWE lexical entry example: 

■ blood pressure 
■ with translations and links 

between senses and DBpedia 
entries.



Parallel corpus as Linked Data

● Parallel corpora as LD benefits of increased accessibility, interoperability, 
semantic enrichment, community collaboration, and the promotion of open 
science.

● Through practical implementations and experiments, we demonstrate the 
efficiency of incorporating LD principles, NIF, and CoNLL-RDF in aligned 
parallel corpora annotation. 

● We contribute to the ongoing discourse on leveraging LD in the realm of 
aligned parallel corpora annotation, paving the way for more robust and 
efficient NLP applications. 



Parallel corpus as Linked Data

● For establishing links between 
sentences that are translation 
equivalents, skos:closeMatch 
from SKOS (Simple Knowledge 
Organization System) can be 
used 

● (indicates that two objects are 
sufficiently similar that they can 
be used alternately in 
applications).



Lexicon-corpus interface



T2.2 Case Study on Serbian Merged annotation in 
INCEPTION 
http://inception.jerteh.rs/ :

● POS
● Lemma
● NER (8 categories)
● NEL
● VMWE +MWE 

http://inception.jerteh.rs/


Similar to other languages



Similar to other languages



A data model for a parallel corpus in NIF

Stanković, Ranka, Ikonić Nešić 
Milica, Olja Perišić, Mihailo 
Škorić, and Olivera Kitanović. 
"Towards Semantic 
Interoperability: Parallel 
Corpora as Linked Data 
Incorporating Named Entity 
Linking." 
In The 9th Workshop on Linked 
Data in Linguistics: Resources, 
Applications, Best Practices 
(LDL-2024)@ 
LREC-COLING-2024, pp. 
115-125.  pdf

https://aclanthology.org/2024.ldl-1.pdf#page=121


Agata Savary, Cvetana Krstev, Duško Vitas, “Inflectional non compositionality and variation of compounds in French, Polish and Serbian, and their 
automatic processing”, in Bulag - Bulletin de Linguistique Appliquée et Générale, Les langues slaves et le français : approches formelles dans les 
études contrastives, No. 32, pp. 73-94, Presses Universitaires de Franche Comté, Besancon, 2007.



ontolex:entry :le_pritisak_16192, :le_krvni_78511,
                   :le_krvni_pritisak_216633.
:cm_krvni_11318 decomp:correspondsTo :le_krvni_78511.
:cm_pritisak_11319 decomp:correspondsTo :le_pritisak_16192.
:fm_krvna_5289787 a ontolex:Form;  ontolex:writtenRep "крвна"@sr.
:fm_krvna_pritiska_2265797 a ontolex:Form;  ontolex:writtenRep "крвна притиска"@sr.
:fm_krvne_5289788 a ontolex:Form;  ontolex:writtenRep "крвне"@sr.
…
:fm_pritisak_4432590 a ontolex:Form; ontolex:writtenRep "притисак"@sr.
:fm_pritisaka_4432591 a ontolex:Form;   ontolex:writtenRep "притисака"@sr.
:fm_pritisci_4432592 a ontolex:Form;  ontolex:writtenRep "притисци"@sr.
…
:fm_krvne_pritiske_2265798 a ontolex:Form;  ontolex:writtenRep "крвне притиске"@sr.
fm_krvni_pritisak_2265799 a ontolex:Form; ontolex:writtenRep "крвни притисак"@sr.
:fm_krvni_pritisci_2265800 a ontolex:Form;   ontolex:writtenRep "крвни притисци"@sr.
…
:le_krvni_78511 olia:partOfSpeech olia:Adjective;
                lexinfo:partOfSpeech lexinfo:adjective;
                a ontolex:LexicalEntry, ontolex:Word;
                ontolex:canonicalForm [ontolex:writtenRep "крвни"@sr];
                ontolex:lexicalForm :fm_krvna_5289787, :fm_krvne_5289788, :fm_krvni_5289789,...
                                   .
:le_pritisak_16192 olia:partOfSpeech olia:CommonNoun;
                   lexinfo:partOfSpeech lexinfo:commonNoun;
                   a ontolex:LexicalEntry,
                     ontolex:Word;
                   ontolex:canonicalForm [ontolex:writtenRep "притисак"@sr];
                   ontolex:lexicalForm :fm_pritisak_4432590,  :fm_pritisaka_4432591,...

:le_krvni_pritisak_216633 olia:partOfSpeech <http://purl.org/olia/olia.owl#->;
                          lexinfo:partOfSpeech lexinfo:ProperNoun;
                          rdf:_1 :le_krvni_78511;
                          rdf:_2 :le_pritisak_16192;
                          a ontolex:LexicalEntry, ontolex:MultiwordExpression, decomp:Component;
                          decomp:constituent :cm_krvni_11318, :cm_pritisak_11319;
                          ontolex:canonicalForm [ontolex:writtenRep "крвни притисак"@sr];
                          ontolex:lexicalForm :fm_krvna_pritiska_2265797,   :fm_krvne_pritiske_2265798,...

Ranka Stanković, Cvetana Krstev, Biljana Lazić 
and Mihailo Škorić, “Electronic Dictionaries - from 
File System to lemon Based Lexical Database”, 
LREC2018 - W23 6th Workshop on Linked Data 
in Linguistics : Towards Linguistic Data Science 
(LDL-2018), Japan, 2018.



:le_fast_food 
 frac:attestation [
 frac:quotation "It can be made at home or 
bought from fast fooshops."@en;
 frac:observedIn :EWSD].   

:le_brza_hrana  
 frac:attestation [
 frac:quotation "Može se napraviti 
 kod kuće ili kupiti u prodavnicama 
 brze hrane."@sr;
 frac:observedIn :EWSD-ext].

:le_fast_food
  a ontolex:LexicalEntry, ontolex:MultiwordExpression;
  ontolex:canonicalForm  [ontolex:writtenRep "fast food"@en];
  lexinfo:partOfSpeech lexinfo:noun;  
  ontolex:sense 
    [ontolex:reference <https://www.wikidata.org/wiki/Q81799>];
  decomp:constituent :cm_fast;
  decomp:constituent :cm_food;
  rdf:_1 :le_fast; # lexical
  rdf:_2 :le_food. # entries
  
# component of cannonical form  
:cm_food  a decomp:Component; 
  decomp:correspondsTo :le_food. 
  … 
:le_brza_hrana a ontolex:LexicalEntry, ontolex:MultiwordExpression;
  ontolex:canonicalForm [ontolex:writtenRep "brza hrana"@sr]; 
  … 
# simplified naming
:tranSetEN-SR vartrans:trans fast_food-ensns-brza_hrana-srsns .
:fast_food-ensns  a ontolex:LexicalSense ;
     ontolex:isSenseOf :le_fast_food .
:brza_hrana-srsns a ontolex:LexicalSense ;
     ontolex:isSenseOf :le_brza_hrana .
:fast_food-ensns-brza_hrana-sns-trans a vartrans:Translation ;
 vartrans:source :fast_food-ensns ;
 vartrans:target :brza_hrana-srsns .

Cvetana Krstev, Ranka Stanković, Aleksandra M. Marković, 
and Teodora Sofija Mihajlov. 2024. Towards the semantic 
annotation of SR-ELEXIS corpus: Insights into 
Multiword Expressions and Named Entities. Proc. of the 
Joint Workshop on Multiword Expressions and Universal 
Dependencies (MWE-UD) @ LREC-COLING 2024, Torino.



Wikidata - VMWE classes LVC.cause Q131916794
LVC.full Q131916737
VID Q131916805
IRV Q131916809



PREFIX itsrdf: 
<http://www.w3.org/2005/11/its/rdf#>
PREFIX wd: <http://www.wikidata.org/entity/>
PREFIX nif: 
<http://persistence.uni-leipzig.org/nlp2rdf/ontolo
gies/nif-core#>
 
SELECT ?subject ?anchor WHERE {
  ?subject itsrdf:taClassRef wd:Q131916737 ;
           nif:anchorOf ?anchor .
}

http://fuseki.jerteh.rs/#
/dataset/sr-ELEXIS-U
NIDIVE-demo/query 

http://fuseki.jerteh.rs/#/dataset/sr-ELEXIS-UNIDIVE-demo/query
http://fuseki.jerteh.rs/#/dataset/sr-ELEXIS-UNIDIVE-demo/query
http://fuseki.jerteh.rs/#/dataset/sr-ELEXIS-UNIDIVE-demo/query


http://fuseki.jerteh.rs/#/dataset/sr-ELEXIS-UNIDIVE-demo/query 

PREFIX wd: 
<http://www.wikidata.org/entity/>
 PREFIX nif: 
<http://persistence.uni-leipzig.org/nlp2rdf/o
ntologies/nif-core#>

 

SELECT ?subject ?LVCfull ?sentence 
?sentenceText WHERE {
   ?subject itsrdf:taClassRef 
wd:Q131916737 ;
        nif:anchorOf ?LVCfull ;
        nif:sentence ?sentence .
   ?sentence nif:anchorOf ?sentenceText.

}

http://fuseki.jerteh.rs/#/dataset/sr-ELEXIS-UNIDIVE-demo/query
http://www.wikidata.org/entity/%3E
http://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core#%3E
http://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core#%3E


It-Sr-NER - aligned sentences
PREFIX wd: 
<http://www.wikidata.org/entity/>
PREFIX nif: 
<http://persistence.uni-leipzig.org/nlp2rdf/o
ntologies/nif-core#>
PREFIX itsrdf: 
<http://www.w3.org/2005/11/its/rdf#>
PREFIX skos: 
<http://www.w3.org/2004/02/skos/core#>
SELECT ?sr ?srt ?it ?itt
WHERE { ?sr a nif:Sentence;
nif:anchorOf ?srt .
?it a nif:Sentence;
nif:anchorOf ?itt .
?it skos:closeMatch ?sr .
}



Uncontinuous MWEs  ?



sr-ELEXIS sentences+ 
NER+NEL+ 
gelocations
as 
geoJSON



sr-ELEXIS
NER+NEL+ 
sentences+ 
gelocations
as
geoJSON 
to
QGIS 



Chalanges and Next steps

- Verbocity of RDF
- txt (226 KB), tsv (1.9 MB), ttl (27 MB), fuseki (243 MB)

- Scalability
- for large corpora, indexes grow fast

- Uncontinuous MWEs
- Good endpoint

- better RDF store - Virtuoso?
- DMLex 
- MWE Ontology


