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Scenario

ONLINE DEMO: http://dbpedia.inria.fr/qakis/

When is
Margaret Thatcher

born?

Who developed Skype?

What is the
largest city
in Australia?

Ask

Typed question generator1
When
Who
What

Date/Time
Person/Organization
Thing

Expected
Answer Type
identi�cation

NE recognition
and

identi�cation

Margaret Thatcher

Skype

Australia

Person

Place
Company

Property identi�er2

WikiFramework

[Date] born [Person]
[Agent] developed [Organization]
[Thing] largest city [Place]

[birthDate] relation
[developer] relation
[largestCity] relation

Pattern
matcher

Pattern
repository

Query selector3
select distinct * where { <http://dbpedia.org/resource/Margaret_Thatcher>
<http://dbpedia.org/ontology/birthDate> ?v . } limit 20

select distinct * where { ?v <http://dbpedia.org/ontology/product>
<http://dbpedia.org/resource/Skype> . ?v rdf:type
<http://dbpedia.org/ontology/Organisation> . OPTIONAL {?v
<http://www.w3.org/2000/01/rdf-schema#label> ?l �lter (lang(?l)="en")} } limit 20

select distinct * where { <http://dbpedia.org/resource/Australia>
<http://dbpedia.org/ontology/largestCity> ?v . OPTIONAL {?v
<http://www.w3.org/2000/01/rdf-schema#label> ?l �lter (lang(?l)="en")} } limit 20

Query

DBpedia
SPARQL

endpoint

Answers

Sydney

Skype Limited

1925-10-13

WikiFramework

DBpedia
relations

[birthDate]
1955-02-24 birthDate Steve Jobs
1685-03-31 birthDate J. S. Bach
1961-08-04 birthDate Barack Obama

[largestCity]
Rome  largestCity Italy
São Paulo largestCity Brasil
Paris  largestCity France

...

Wikipedia
pages

Pattern extraction

Relation matching

Steven Paul Jobs Steve Jobs        Steve            Jobs

February 24, 1955 24th of February, 1955        February 24, 1955

[Person] was born in San Francisco on [Date]
[Person] was born in Eisenach, Saxe-Eisenach, on [Date]
[Person] was born on [Date]

[birthDate]

Pattern matching

[Date] born [Person] [birthDate]

Textual Entailment
• Applied framework to capture major semantic inference needs

across applications in NLP (Dagan et al., JNLE 2009)

• Defined as a relation between two textual fragments: the text (T)
and the hypothesis (H)

• T⇒ H if the meaning of H can be inferred from the meaning of T,
as interpreted by a typical language user

Experimental evaluation
• Data set: Question Answering over Linked Data evaluation cam-

paign (QALD-2, DBpedia track)

• Target: questions containing a NE related to the answer through
one property of the ontology. One single pattern is matched.

Training set Test set
Precision 0.476 0.39
Recall 0.479 0.37
F-measure 0.477 0.38
# answered questions 40/100 35/100
# right answers 17/40 11/35
# partially right answers 4/40 4/35

Future challenges
• Publish WikiFramework relational patterns as RDF linked data

• Improve the WikiFramework pattern extraction algorithm follow-
ing [Wu and Weld ACL2010]

• Improve question-pattern matching algorithm

• Extend system coverage to boolean and n-relation questions

• Explore QAKiS applicability in real application scenarios
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