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Research Questions

How much are classes/
properties interlinked?
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Research Questions

How much are classes/

How are classes /
properties interlinked?

properties instantiated?
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® Coherence of large datasets (Paulheim 2015)
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® Empirical Analysis of Knowledge patterns (Nuzzolese 201 |)

® Foundational distinctions (Asprino 2018)
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Equivalence Set Graph

owl:equivalentPropert
[schema:author}\q Fny rdfs:subPropertyOf

dbo:author j/\{dulzcoparticipatesWith]

[ wd:P30 owl:equivalentProperty
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Equivalence Set Graph

owl:equivalentPropert
[schema:author]v\q P rdfs:subPropertyOf

dbo:author ]/\{dulzcoparticipatesWith]

[ wd:P30 owl:.equivalentProperty

4 )
schema:author,| specializes

wd:P50, >[ dul:copartipatesWith ]

dbo:author
0 4

Equivalence Specialization

Reflexive Reflexive
Symmetric Anti-Symmetric
Transitive Transitive
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Equivalence Set Graph

owl:equivalentPropert
[schema:author]v\q P rdfs:subPropertyOf

dbo:author ]/\{dulzcoparticipatesWith]

[ wd:P30 owl:.equivalentProperty

schemazauthor, specializes
wd:P50, >[ dul:copartipatesWith ]
dbo:author
(U J
LOD-a-lot
A
Equivalence Specialization # Properties ~ 1.3 M

Reflexive Reflexive # Equivalent Sets ~ .3 M
Symmetric Anti-Symmetric Ratio 997
Transitive Transitive Edges ~ 147 K
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Equivalence/Specialization of standard properties

rdfs:subPropertyOf

owl:equivalentProperty
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Equivalence Set Graph

rdfs:subClassOf owl:equivalentClass
[foaf:Personj { org:Agent } [ dul:Agent j
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Equivalence Set Graph

rdfs:subClassOf owl:equivalentClass
[foaf:Personj { org:Agent } [ dul:Agent ]
owl:equivalentClass rdfs:subCIass?(/’rdfs:suAFCIassOf

N\ owl:equivalentClass

[dbo:Person ) >[duI:Personj [duI:SociaIAgentj

LOD:a-lot

# Classes ~48 M

specializes
d A iali # Equivalent Sets ~4 M
dbo:Person, specializes d
dul:Person, Ratio 831
foaf:Person [ dul:SocialAgent j
- 7 Edges ~5M
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Computing ESG
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Computing ESG

dbo:author owl:equivalentProperty schema:author .



Computing ESG

dbo:author owl:equivalentProperty schema:author .

dbo:author,

schema:author
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Computing ESG

dbo:author owl:equivalentProperty schema:author .

wd:P150 owl:equivalentProperty gnd:author .

dbo:author owl:equivalentProperty bibtex:hasAuthor .
dbo:author owl:equivalentProperty gnd:author .

dbo:author rdfs:subPropertyOf dul.coparticipatesWith .

dbo:author,

ializ
schema:author, S pASeellpasts

bibtex:hasAuthor, p

wd:P150
gnd:author

dul:coparticipatesWVith




Time Complexity: O(ne2+ns)

Time Complexity: O(nt+n,)
__ Space Complexity: O(m)
£

Space Complexity: O(n?)
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ESG Computing time
(on this laptop)

Properties ~ 4 hrs

Classes ~ 14 hrs
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https://github.com/luigi-asprino/edwin
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Isolated Equivalence Sets
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# Isolated Equivalence Sets % of ESs

Properties ~|.I5M ~ 88%

Classes ~ 288 K ~7 %



Top Level Equivalence Sets
O_0O O O

%féi 0% j) ﬁ
e

LoD ior

# Top Level Equivalence Sets % of ESs

Properties ~ .18 M ~ 90%
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Classes ~ |.28 M ~ 32 %



Weakly Connected Components
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Weakly Connected Components

LOD:a-lot el e

#WCC

Properties ~ .17 M % @@ @

Classes ~ 449 K
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Height of Equivalence Sets
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Shape of the property hierarchy

LOD-a-lot

% of ES
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Shape of the class hierarchy
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Extensional Size

dbo:author,
schema:author,

bibtex:hasAuthor, e d dul:coparticipatesWith

wd:P 150
gnd:author

dc:title
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Extensional Size

dbo:author: |0,
schema:author: |0,
bibtex:hasAuthor: 10,

wd:P150: 5,
gnd:author: 5
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dul:coparticipatesWith: 2

dc:title: 10
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Extensional Size
dbo:author: |0,

schema:author: |0,

bibtex:hasAuthor: |0, dul:coparticipatesWVith: 2
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gnd:author: 5

dc:title: 10
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Extensional Size
dbo:author: |0,

schema:author: |0,
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dc:title: 10

Indirect Size

SEMANTIC TECHNOLOGY LABORATORY 20



Extensional Size
dbo:author: |0,

schema:author: |0,

bibtex:hasAuthor: |0, dul:coparticipatesWVith: 2

wd:P150: 5,
gnd:author: 5

Indirect Size

LoD o

i\ # Empty ESs (Indirect Size) % of ESs

Properties ~ 132K ~ 10 %
Classes ~3M ~ 75 %

dc:title: 10
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Interlinking of Properties and Classes

# Properties ~ 13 M

# Equivalent Sets ~ |.3 M
Ratio 997
Edges ~ 147 M

Isolated ESs ~ [|.I5 M

#WCC ~ .17 M

# Classes ~48 M

# Equivalent Sets ~4 M

Ratio 831

Edges ~5M

Isolated ESs ~ 288K

#WCC ~ 449 K
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Equivalence and

Specialization
are sparsely used
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~Shape of the LOD hierarchies
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Hierarchies are
mostly flat




Instantiation of classes and properties

# Empty ESs (Indirect Size) % of ESs
Properties ~ 132K ~ 10 %
Classes ~3M ~75%

Most of properties Many classes are
are instantiated unistantiated
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Future Work
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