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● We conducted an observational study of the virtual 

graph formed by equivalence relations between 

entities of eight open Knowledge Bases (KBs) 
○ We studied entities of type agent (persons, organizations) 

○ … in cultural heritage data

Introduction
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● DBpedia 

● data.bnf.fr (BnF) 

● datos.bne.es (BNE) 

● Library of Congress Names  (NAF) 

● The Union List of Artist Names  (ULAN)

● Gemeinsame Normdatei  (GND) 

● Virtual International Authority File  (VIAF) 

● Wikidata

The eight KBs in our study :
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● We measured the quantity of equivalences that this graph could 

provide for a dataset from Europeana  containing references to 

agents in descriptions of cultural heritage objects.

● This study is informative for designing innovative applications, 

such as the case of Europeana who seeks to acquire agent name 

variants/translations or extra biographical information. 

Introduction (cont.)
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Tak met vier mangolia’s
Anonymous
1910-1925, Rijksmuseum
Netherlands, Public Domain

The study
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● We considered the transitive closure of the set of 

equivalence statements
○ It forms a virtual graph with entities from all the knowledge bases as nodes

○ We considered all statements where the property was one of

■ owl:sameAs

■ skos:exactMatch

■ skos:closeMatch

■ schema:sameAs

The equivalence graph 
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● We conducted two studies of the equivalence graph

○ First, we measured the amount of stated equivalence relations 

between KBs

○ Second, we analysed the entity type agent

The two parts of the study
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The amounts of equivalence statements 
involving each knowledge base 
Considering all equivalence properties

Considering only skos:closeMatch properties
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● We created a set of URIs referring to agents from the 

dataset of Europeana 
○ containing 286,090 unique agent URIs

● This set was then used to initiate the crawling iterations 

of the equivalence graph 

The study of the entity type agent
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The results of the 4 crawling iterations of the 
Europeana set of agent URIs
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France, Public Domain

Agence Rol. Agence photographique, 
Bibliothèque national de France

Chat "regardant" à travers une longue-vue et 
autre chat perché dessus

Conclusions and 
Future work
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Conclusions

● We observed that agents in KBs are highly interlinked. 
○ The majority of equivalences are expressed with exact equivalence predicates (like 

owl:sameAs), while matches with uncertainty (skos:closeMatch) are a minority of 0.3%

○ Although each KB is not directly linked to all other KBs, all KBs are a source and a target of 

equivalence links. 

● Crawling of the agent URIs used in Europeana required only three 

iterations to collect 99% of the equivalences 
○ VIAF is the KB with the highest number of agent equivalences (60.7%), followed by 

Wikidata (34.5%).
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Future work

● The detection of possibly incorrect equivalences, since 

this study has detected some quality issues in the 

(owl:sameAs) links. 

● To estimate recall issues, i.e. whether many new links 

could be created across KBs via automatic or manual 

alignment
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Netherlands, Public Domain
1660 - 1625, Rijksmuseum

Anonymous
Arrival of a Portuguese ship
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