
Wikidata on MARS, or turning Wiki-data into Wiki-knowledge

Peter F. Patel-Schneider

PARC, Palo Alto, CA, USA pfps@parc.com

Peter F. Patel-Schneider pfps@parc.com

Wikidata on MARS, or turning Wiki-data into Wiki-knowledge



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

Show that there is more to knowledge than just Knowledge Graphs

Show a way of turning Knowledge Graphs into knowledge

I’m using Wikidata as my example Knowledge Graph.

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

I’m being a bit harsh on Wikidata.

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

Large community-driven
repository

Over 93 million entities
Anyone can update
Anyone can use freely

Display interface

SPARQL query interface
children of Elizabeth Taylor

(Annoying to use because of
numeric identifiers)
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What is Wikidata

Large community-driven
repository

Over 93 million entities
Anyone can update
Anyone can use freely

Display interface
Elizabeth Taylor

SPARQL query interface
children of Elizabeth Taylor

(Annoying to use because of
numeric identifiers)
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What is Wikidata

Large community-driven
repository

Over 93 million entities
Anyone can update
Anyone can use freely

Display interface

SPARQL query interface
children of Elizabeth Taylor

(Annoying to use because of
numeric identifiers)
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Is Wikidata Useful?

Absolutely

Large
1.3 billion “facts”

High Quality
Connections to other sources
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Is Wikidata Useful?

Absolutely

Large
High Quality
both adopted and natural children of
Elizabeth Taylor

Connections to other sources
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Is Wikidata Useful?

Absolutely

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

Peter F. Patel-Schneider pfps@parc.com

Wikidata on MARS, or turning Wiki-data into Wiki-knowledge



Is Wikidata A Knowledge Graph?

It can be considered to be a graph
Descendants of John Powell Taylor

It has information about real-world
entities and relationships

It defines interrelated classes and
relations

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships
People, places, etc.

It defines interrelated classes and
relations

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships

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 Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships

It 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 Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships

It defines interrelated classes and
relations
Definition of the relation spouse

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships

It defines interrelated classes and
relations
Definition of the relation child

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships

It defines interrelated classes and
relations
Generalizations of human

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships

It defines interrelated classes and
relations
Some specializations of human

Abstracting from definitions in “Towards a
Definition of Knowledge Graphs”, Lisa Ehrlinger
and Wolfram Wöß, SEMANTiCS 2016, Leipzig.
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Is Wikidata A Knowledge Graph?

It can be considered to be a graph

It has information about real-world
entities and relationships

It defines interrelated classes and
relations

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

So, even though its name includes data,
Wikidata meets requirements for
Knowledge Graphs.
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

Descriptions of classes are not correct

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

Consequences of information are not
computed
How many humans in Wikidata?
9,067,016

Descriptions of classes are not correct

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

Consequences of information are not
computed
How many humans in Wikidata?
9,067,016 . . . or 9,088,310?
Need to explicitly count transitive
closure of subclasses.
Also affects properties.

Descriptions of classes are not correct

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

Descriptions of classes are not correct
woman is described as female adult
human

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

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

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

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

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

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

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

Descriptions of classes are not correct

Context is not taken into account

Who are the spouses of Elizabeth
Taylor?

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

Descriptions of classes are not correct

Context is not taken into account

What context (qualifiers) needs to
be taken into account is unclear

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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Does Wikidata Have Knowledge?

How Can It Not? Well . . .

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

Descriptions of classes are not correct

Context is not taken into account

Few sanity checks are made
A picture of a wife of Henry VII?
(from Google)
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What is Knowledge?

Adapted from Russell Ackoff, “From Data to Wisdom” (1989).

Data: Simple findings and figures

Information: Collected and analyzed data

Knowledge: Information organized and ready to put to use

Wisdom: Proper use of knowledge

See also T. S. Eliot, The Rock (1934).
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Does Wikidata Have Knowledge

Using Wikidata requires knowledge that is not in the data

Humans can (often? sometimes?) determine what is needed

Programs generally can’t

So information in Wikidata isn’t ready to use.
Thus Wikidata doesn’t really have knowledge.
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Turning Wikidata Into Wiki-knowledge

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

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

Incorporate information from descriptions

By turning them into expressions in the logic

Take context into account

By providing simple ways to combine qualifiers in the logic
By augmenting query interfaces with a current context
not considered further here
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MARS, MARPL, eMARS, eMARPL

A family of logics for Knowledge Graphs

Augment regular logic with qualifiers on facts
Add Wikidata datatypes
Add rules for handling qualifiers
Add constraints

MARPL and eMARPL can be implemented using forward-chaining rules

Complexity of inference is not too bad
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Turning Wikidata Into Wiki-knowledge

Use eMARPL as the logic for Wikidata

instance of(Elizabeth Taylor, human)

spouse(Elizabeth Taylor,Richard Burton)@{start time : ’15 March 1964’, . . .}

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
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Turning Wikidata Into Wiki-knowledge

Use eMARPL as the logic for Wikidata

Prohibit context qualifiers in the ontology

Not absolutely necessary, but makes the process easier

Add rules that determine consequences of ontology properties

Add rules that determine consequences of domain properties

Convert Wikidata constraints to logic constraints
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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

subclass of(c , d) ∧ subclass of(d , e) → subclass of(c , e)

instance of(y , c)@X ∧ subclass of(c , d) → instance of(y , d)@X

subproperty of(c , d) ∧ subproperty of(d , e) → subproperty of(c, e)

Add rules that determine consequences of domain properties

Convert Wikidata constraints to logic constraints
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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

spouse(x , y)@X → spouse(y , x)@X

Convert Wikidata constraints to logic constraints
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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)∧p(s1, o1)∧p(s2, o2)∧s1 6= s2 → o1 6= o2
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part

Provide rules for combining qualifiers

Provide recognition rules for many classes
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part

Provide rules for combining qualifiers

start time : max(start time)

end time : min(end time)

Provide recognition rules for many classes
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part

Provide rules for combining qualifiers

start time : max(start time)

end time : min(end time)

Difficult to determine desired meaning of some combinations

Provide recognition rules for many classes
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part

Provide rules for combining qualifiers

Provide recognition rules for many classes

instance of(human, h) ∧ sex or gender(h, female) → female human(h)
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Turning Wikidata Into Wiki-knowledge

That was the easy part, now for the hard part

Provide rules for combining qualifiers

Provide recognition rules for many classes

instance of(human, h) ∧ sex or gender(h, female) → female human(h)

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

Could implement by encoding in RDF and using RDF rule engine
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Status (Community)

Wikidata community is fragmented

Portions of Wikidata community not friendly to this kind of effort

Seem to want to put more work on consumers of Wikidata

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

Wikidata is a useful knowledge graph

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

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

Needs implementation
Not too much pain to implement
Computational aspects not horrible
Consumers see knowledge, much less pain

Buy-in for this approach is missing
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