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Abstract

Users (particularly programs) need to know far too much to reliably get the
information they need from Wikidata. So Wikidata matches its name in that it
contains data, not knowledge. An underlying formal basis can be provided for
Wikidata, turning Wiki-data into Wiki-knowledge. Getting these formal bases used, so
that Wikidata and other Knowledge Graphs contain knowledge, is a separate matter.
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Purpose of This Talk

m Show that there is more to knowledge than just Knowledge Graphs

m Show a way of turning Knowledge Graphs into knowledge

m I'm using Wikidata as my example Knowledge Graph.

m Wikidata is useful, available, and examinable.
m Although Wikidata has differences from other Knowledge Graphs, it has much more in
common with them, particularly when support for knowledge is considered.

m I'm being a bit harsh on Wikidata.

m Wikidata is a community effort, which makes organization hard.
m Wikidata is improving, but not in the way | think it should.
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What is Wikidata

m Large community-driven
repository
m Over 93 million entities
m Anyone can update
m Anyone can use freely

Peter F. Patel-Schneider
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<\ / #“/

Welcome to Wikidata / \
the free knowledge base with 93,368,742 data items that anyone can edit. /

Introduction « Project Chat = Community Portal + Help (—

v <N S \ 1\
Want to help translate? Translate the missing messages. \F N
[ Ry v ~
0] Learn about data

Wikidata i a free and open knowledge base that can be read and edited by New to the wonderful world of data? Develop and improve your dats iteracy

both humans and machines. through content designed to get you up to speed and feeling comfortable
Wikidata acts as central storage for the structured data of its Wikimedia with the fundamentals in no time.
sister projects inclucing Wikivedia, Wikivoyage, Wiktionary, Wikisource, and

others.

Wikidata als0 provides support to many other sites and services beyond just
Wikimedia projects! The content of Wikidata Is available under a free
license, exported using standard formats, and can be interlinked to other
open data sets on the linked data web.

e ——
Il Get involvea s

For a complete starters® quide, visit the community portal.



What is Wikidata

Elizabeth Taylor (4850

British- an actress, and £ edit

u Large commun Ity_d rlven Elizabeth Rosemond Taylor | Liz Taylor | Dame Elizabeth Rosemond Taylor | Dame Elizabeth Taylor

» Recoin: Most relevant properties which are absent

repository - i more anguages

Language Label Description Also known as
] Ove r 93 million entities English Elizabeth Taylor British-American actress, Elizabeth Rosemond Taylor
businesswoman, and humanitarian Liz Taylor
Dame Elizabeth Rosemond...
®m Anyone can update Dame Elnsbeth Tovir
German Elizabeth Taylor britisch-US-amerikanische Dame Elizabeth Rosemond..
m Anyone can use freely Senacspciern Elrabern fosemond Tyl
Liz Taylor

. . French Elizabeth Taylor actrice britannique Elizabeth Rosemond Taylor
m Display interface

Liz Taylor
Elizabeth Taylor Al enere anguages
Statements
instance of £ human & edit
» 3 references
+ add value
image $ & edit

Peter F. Patel-Schneider
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What is Wikidata

‘IIHIlI” Wikidata Query Service B Examples QHelp ~ £ More tools | ~ Xp English
. . SELECT ?child ?childLabel
m Large community-driven B o wiespad 7ehitd -
re pos I tory : N SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO LANGUAGE],en". }

m Over 93 million entities
®m Anyone can update
m Anyone can use freely

m Display interface

m SPARQL query interface =] .
children of Elizabeth Taylor N

©- 0 [ 4 resuits in 184 ms | <> Code  LDownload> & Link~
m (Annoying to use because of o haLabe
numeric identifiers) Quwd:Q1929817 Michael Wilding Jr.
Q wd:Q14955489 Liza Todd
Q wd:Q14955495 Maria Burton
Q wd:Q75788353 Christopher Edward Wilding

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata Useful?

Referenced statements by statement type

Pt

m Absolutely

m Large :
1.3 billion “facts”

,,44——/.;

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata Useful?

child % Maria Burton et
m Absolutely
% Michacl Wilding Jr et

m Large

m High Quality R T——— o
both adopted and natural children of
Elizabeth Taylor

» 1 reference

+add value

numberof chdren 4 peat
1 reference

+add value

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata Useful?

m Absolutely
m Large
m High Quality
m Connections to other sources
Elizabeth Taylor in other repositories

Peter F. Patel-Schneider

Identifiers

VIAF ID

ISNI

BNMM authority ID

BIBSYS ID

CANTIC ID

Biblioteca Nacional de
Espafia ID

24624716

» 3 references

0000 0001 2124 4985

» 1 reference

000055929

-0 references

90544192

» 1 reference

11572152

» 1 reference

xx1130457 P

-0 eferences

sedt

+add value

£ edit

+add value
2 edit

+ add reference

+add value

pedit

+ add value

£edit

+ add value

pedt

pfps@parc.com
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Is Wikidata A Knowledge Graph?

ohn Penn
m |t can be considered to be a graph

Descendants of John Powell Taylor

Catherine Penn

John Powell Taylor

Joseph Taylor

Lewis Taylor

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram WoB, SEMANTICS 2016, Leipzig.

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata A Knowledge Graph?

Elizabeth Taylor (3455

actress, and 2 edit

m It can be considered to be a graph

~ In more languages

- It haS |nformat|on a bout rea |—W0r|d Language Label Description Also known as

English Elizabeth Taylor British-American actress, Elizabeth Rosemond Taylor
businesswoman, and humanitarian Liz Taylor

entities and relationships

Dame Elizabeth Taylor

People, places, etc

Al entered languages

Statements
Abstracting from definitions in “Towards a e ’ h}{ -
Definition of Knowledge Graphs”, Lisa Ehrlinger B
and Wolfram WoB, SEMANTICS 2016, Leipzig. e R -

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata A Knowledge Graph?

m |t can be considered to be a graph
m It has information about real-world
entities and relationships

m It defines interrelated classes and
relations
Definition of the class human

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram WoB, SEMANTICS 2016, Leipzig.

Peter F. Patel-Schneider

human s

French &tre humain Vespece Homo
resta

All entered languages

Statements

instance of

Homo

a3

subclass of § person pedt

pfps@parc.com
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Is Wikidata A Knowledge Graph?

m |t can be considered to be a graph

m It has information about real-world
entities and relationships

m |t defines interrelated classes and
relations
Definition of the class person, a
superclass of human

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram WoB, SEMANTICS 2016, Leipzig.

Peter F. Patel-Schneider

person (::
b b ot i tituting personhood (au use 05 for humans) e
» Recoin: Most relevant properties which are absent
- In more language:
Language Label Description Also known as
English persan bcing s s cora persons
fFronch persanne ind

<

e, (Note 0s iements 5o
raDp rtamadesélresh umais doivnt
main Q5] » comme « nature

e tement 31101
Al entered languages
Statements
subclass of # edit

~ 0 references

+add rer
£ tem with given name property s
-0 references
+ 3 et
% indiidual ped

-0

pfps@parc.com
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Is Wikidata A Knowledge Graph?

spouse (rz6)

m |t can be considered to be a graph

as the object as their spouse (husband, wife, partner, ctc.). Use "unmarried partner® (P4S1) for non-married g edit

ner | married | wedded to | wed | wives | husbands | spouses | husband | martial

m It has information about real-world
entlties and relatlonShlpS Language Label Description Also known as

English spouse the subject has the object

as their spouse  wi
ise

m It defines interrelated classes and imaridporne (231 -
relations
Definition of the relation spouse e

martial partner

French conjoint personne liée par le mariage ou une union  épouse
civile

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram WéB, SEMANTICS 2016, Leipzig. Henerea anouoes

Data type

Item

Statements

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata A Knowledge Graph?

. child @s0
m |t can be considered to be a graph R
son | has sons | has daughter | has
m |t has information about real-world
entities and relationships
m It defines interrelated classes and e
relations
Definition of the relation child e
Abstracting from definitions in “Towards a ol
Definition of Knowledge Graphs”, Lisa Ehrlinger entare ! ot e faec o e
and Wolfram W88, SEMANTICS 2016, Leipzig. R .

2 pour descendants.
 pour descendant

mére de

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata A Knowledge Graph?

m It can be considered to be a graph

m It has information about real-world ' independent continuant
entities and relationships

anatomical entity

m It defines interrelated classes and
relations
Generalizations of human

organism

legal person

uman
atural person onhivore

consufnkheterotroph

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram WoB, SEMANTICS 2016, Leipzig.

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata A Knowledge Graph?

m |t can be considered to be a graph

m It has information about real-world
entities and relationships

m It defines interrelated classes and
relations
Some specializations of human

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram WéB, SEMANTICS 2016, Leipzig.

Peter F. Patel-Schneider pfps@parc.com
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Is Wikidata A Knowledge Graph?

m |t can be considered to be a graph
So, even though its name includes data,

Wikidata meets requirements for
Knowledge Graphs.

m It has information about real-world
entities and relationships

m It defines interrelated classes and
relations

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram Wo6B, SEMANTICS 2016, Leipzig.
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Does Wikidata Have Knowledge?

m How Can It Not? Well . . .

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge?

m How Can It Not? Well . ..

m Information in Wikidata doesn’t mean
what you think it means

m Consequences of information are not > )
computed o R . .
How many humans in Wikidata? o
9,067,016

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge?

m How Can It Not? Well . ..

m Information in Wikidata doesn’t mean
what you think it means
m Consequences of information are not > |
computed o
How many humans in Wikidata? -
9,067,016 .. .or 9,088,3107
Need to explicitly count transitive
closure of subclasses.
Also affects properties.

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge?

woman (Qss7)

«In more languages

m How Can It Not? Well . ..

™ Inform ation in Wl kldata doesn ’t mean English woman female adult human female human

what you think it means
m Descriptions of classes are not correct o
. . Statements
woman is described as female adult o

-0 references

human

& female human £ edit

-0 references

+

image. s _‘4 ’ff 9 # edit
1%

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge?

m How Can It Not? Well . ..

m Information in Wikidata doesn’t mean
what you think it means

m Descriptions of classes are not correct
But no (really 11) women in Wikidata
(At one time there were 42)

Peter F. Patel-Schneider

SELECT ( count(?item) as ?count )
WHERE {

7iten wdt:P31 wd:0467

SERVICE wikibase:label { bd:serviceParan wikibase:language *[AUTO_LANGUAGE] en". }
}

pfps@parc.com

ta on MARS, or turning



Does Wikidata Have Knowledge?

m How Can It Not? Well . ..

m Information in Wikidata doesn’t mean
what you think it means

m Descriptions of classes are not correct
But no (really 11) women in Wikidata
(At one time there were 42)

Peter F. Patel-Schneider

SELECT ( count(?item) as ?count )
WHERE {
?item wdt:P31/wdt:P279* wd:0467
SERVICE wikibase:label { bd:serviceParam wikibase:language "[AUTO_LANGUAGE] en". }

}

pfps@parc.com
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Does Wikidata Have Knowledge?

m How Can It Not? Well ... S

m Information in Wikidata doesn’t mean
what you think it means

m Descriptions of classes are not correct
But no (really 11) women in Wikidata g
(At one time there were 42) ; —

[
°
-
o

The Queen of the Night
Gatherine Tramell

Druk Gyaltsuen

Queen consort of Greece

si

s:

o0 0 00 PP o §

Lumpy Space Princess

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge?

SELECT 7

m How Can It Not? Well . .. w ¢

SERVICE

m Information in Wikidata doesn't mean
what you think it means

m Descriptions of classes are not correct

m Context is not taken into account > |
m Who are the spouses of Elizabeth °
°- 0 B s
Taylor? e

Richard Burton
Mike Todd

Eddie Fisher
John Warner
Conrad Hiton, Jr

Michael Wikding

Larry Fortensky

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge?

m How Can It Not? Well . ..

m Information in Wikidata doesn't mean
what you think it means

15 March 1964
26 June 1974
avorce

5

o
m Descriptions of classes are not correct v
m Context is not taken into account °

m What context (qualifiers) needs to e

29 January 1951

be taken into account is unclear

30 january 1957
21 February 1952

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge?

m How Can It Not? Well . .. s ' N =

m Information in Wikidata doesn’t mean
what you think it means

Vil of England Spol

m Descriptions of classes are not correct

m Context is not taken into account

Henry VIII of

m Few sanity checks are made England

A picture of a wife of Henry VII?
(from Google)

The Six Wives of Henry VIll. Meet the Wives | PBS
waorve pbs.orghmet/showives mest/ - Bom; Juns 22

Peter F. Patel-Schneider pfps@parc.com
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What is Knowledge?

Adapted from Russell Ackoff, “From Data to Wisdom” (1989).
m Data: Simple findings and figures
m Information: Collected and analyzed data
m Knowledge: Information organized and ready to put to use

m Wisdom: Proper use of knowledge

See also T. S. Eliot, The Rock (1934).

Peter F. Patel-Schneider pfps@parc.com
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Does Wikidata Have Knowledge

Using Wikidata requires knowledge that is not in the data
m Humans can (often? sometimes?) determine what is needed
m Programs generally can't

So information in Wikidata isn't ready to use.
Thus Wikidata doesn’t really have knowledge.

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

m Add in consequences of data (but what, exactly are they?)

m Design a logic for Wikidata to define consequences
m Implement a reasoner for the logic

m Incorporate information from descriptions
m By turning them into expressions in the logic
m Take context into account

m By providing simple ways to combine qualifiers in the logic
m By augmenting query interfaces with a current context
not considered further here

Peter F. Patel-Schneider pfps@parc.com
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MARS, MARPL, eMARS, eMARPL

m A family of logics for Knowledge Graphs
m Augment regular logic with qualifiers on facts
m Add Wikidata datatypes
m Add rules for handling qualifiers
m Add constraints
m MARPL and eMARPL can be implemented using forward-chaining rules
m Complexity of inference is not too bad

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

m Use eMARPL as the logic for Wikidata
instance_of(Elizabeth_Taylor, human)

spouse(Elizabeth_Taylor, Richard_Burton)@{start_time : '15 March 1964', ...}

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

m Use eMARPL as the logic for Wikidata
m Prohibit context qualifiers in the ontology
m Not absolutely necessary, but makes the process easier

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

m Use eMARPL as the logic for Wikidata
m Prohibit context qualifiers in the ontology

m Add rules that determine consequences of ontology properties
subclass_of(c, d) A subclass_of(d, €) — subclass_of(c, €)

instance_of(y, ¢)@X A subclass_of(c, d) — instance_of(y, d)@X

subproperty_of(c, d) A subproperty_of(d, ) — subproperty_of(c, €)

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

m Use eMARPL as the logic for Wikidata
m Prohibit context qualifiers in the ontology
m Add rules that determine consequences of ontology properties

m Add rules that determine consequences of domain properties

spouse(x, y)©@X — spouse(y, x)@X

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

Use eMARPL as the logic for Wikidata

Prohibit context qualifiers in the ontology

Add rules that determine consequences of ontology properties
Add rules that determine consequences of domain properties

Convert Wikidata constraints to logic constraints

property_constraint(p, distinct_values_constraint) Ap(s1, 01)Ap(s2, 02)Asl # s2 — ol # 02

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part

m Provide rules for combining qualifiers
start_time : max(start_time)

end_time : min(end_time)

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part

m Provide rules for combining qualifiers
start_time : max(start_time)

end_time : min(end_time)

Difficult to determine desired meaning of some combinations

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part
m Provide rules for combining qualifiers

m Provide recognition rules for many classes

instance_of(human, h) A sex_or_gender(h, female) — female_human(h)

Peter F. Patel-Schneider pfps@parc.com
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part
m Provide rules for combining qualifiers

m Provide recognition rules for many classes
instance_of(human, h) A sex_or_gender(h, female) — female_human(h)

Very many such classes, some may not have good recognition conditions

Peter F. Patel-Schneider pfps@parc.com
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Status (Implementation)

Just a proposal ...

There are implementations of property graphs that can store Wikidata statements
Some graph databases have rules, e.g., Ontotext GraphDB

No system implements rules as described above.

Considerable work would be required to implement the logic here
But it's just forward chaining rules
m Could implement by encoding in RDF and using RDF rule engine

Peter F. Patel-Schneider pfps@parc.com
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Status (Community)

m Wikidata community is fragmented
m Portions of Wikidata community not friendly to this kind of effort
m Seem to want to put more work on consumers of Wikidata

m Support group for Wikidata (Wikimedia Deutschland) is resource constrained

Peter F. Patel-Schneider pfps@parc.com
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Summary

m Wikidata is a useful knowledge graph

m Like other knowledge graphs, Wikidata doesn’t quite qualify as providing
knowledge

m A formal account can be given for (most of) Wikidata that adds the missing
pieces

Needs implementation

m Not too much pain to implement

m Computational aspects not horrible

m Consumers see knowledge, much less pain

m Buy-in for this approach is missing

Peter F. Patel-Schneider pfps@parc.com
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