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Abstract. We are experiencing an unprecedented production of data,
published online as Linked Data. In this context, owl:sameAs links are
declared to express identity relation between resources that refer to the
same real world entity. However, recent research discussions have shown
issues in the use of owl:sameAs. In this workshop, we will present an
overview of the symbolic and numerical approaches aiming to detect
invalid owl:sameAs statements or to represent alternative identity links.
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1 Identity Problem

Identity is an old and thorny topic. According to Leibniz, resources that are
identical are considered to share the same properties: with Ψ denoting the set
of all properties, the ‘Indiscernibility of Identicals’ (a = b → (∀ψ∈Ψ )(ψ(a) =
ψ(b))) states that resources that are identical share the same properties, and its
converse, the ‘Identity of Indiscernibles’ ((∀ψ∈Ψ )(ψ(a) = ψ(b)) → a = b), states
that resources that share the same properties are identical.

In the semantic web, identity statements allow to access to complementary
descriptions of the same resource. However, several studies have shown that a
owl:sameAs link is often used incorrectly in practice, and that they often express
an identity that is context-dependent [2]. Since owl:sameAs is transitive, these
incorrect statements can have wide-ranging effects in a large data graph like the
LOD (Linked Open Data). The problem of the use of identity on the Semantic
Web is now widely recognized, and referred to as the “sameAs problem” or
the “Identity Crisis”. This identity problem, has led to several discussions, and
proposals for limiting its effects. In the workshop, we will present (1) an overview
of the numerical and symbolic approaches that aim to detect erroneous identity
links, and (2) some of the proposed alternatives for owl:sameAs.

2 Detection of invalid owl:sameAs and Alternative links

To discover invalid owl:sameAs, some approaches apply some reasoning step to
detect that a owl:sameAs link leads to an inconsistent knowledge graph. For in-
stance, [7] hypothesize that the datasets preserve the Unique Name Assumption
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(UNA), and that violations of the UNA that can be detected once the transitive
closure is applied may indicate that some of the involved links are erroneous. [4]
detects inconsistencies by exploiting the semantics of 10 OWL 2 constructs such
as AsymmetricProperty, or complementOf, while [5] is based on class disjoint-
ness, property mappings, (inverse) functional and local complete properties.

Other approaches compute a similarity score, or an error rate for each eval-
uated identity link. This score is either based on the similarity of the resources
descriptions (e.g. property values) or on network metrics that can be computed
for the identity graph (e.g. community structures [6], node centrality ...).

Some approaches have proposed alternative identity predicates that can be
used to represent some of these erroneous links. [3] define a hierarchy of weaker
predicates by their property of reflexivity, symetricity, and transitivity while
other approaches aim to compute the semantic context (subpart of the ontology)
in which a owl:sameAs can be considered as valid [1].

3 Conclusion

The approaches that aim to detect invalid owl:sameAs are based on ontology
axioms, datasets characteristics (e.g. UNA, presence of differentFrom), similari-
ties between property values, or network metrics. However, new approaches are
needed to combine the advantages of all these approaches. Some alternative links
have been proposed that can be used to represent erroneous but relevant context-
dependent identity links. However, when a context is defined as a subpart of the
ontology, such approaches need to be guided by expert knowledge. Indeed, the
number of contexts can be very large when the ontology is complex.
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