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 Online lectures for entire semester

 Save Internet traffic

 Please mute your microphones

 Turn off videos

 All questions primarily via chat

 To be answered in two ~15 min slots: 

immediately after break, immediately after class

 Interactive QA experimentally

 Use headset if you want to speak
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 Connect to LAN if possible instead of WiFi

 Switch off other Internet-hogging stuff 

during class

 Use laptop/desktop instead of mobile

 Slides and recordings (?) after lecture



 Research course, no textbook

 Roughly two (long) research papers discussed in lectures every week

 Influential work in community

 Work from our group: qa.mpi-inf.mpg.de

 One written assignment per week (more on next slide)

 One toy coding assignment at the end

 Overlaps with IRDM last lecture 

 Teaching assistant: Magdalena Kaiser 
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https://www.mpi-inf.mpg.de/departments/databases-and-information-systems/research/question-answering/
http://people.mpi-inf.mpg.de/~mkaiser/


 10 sentences on each paper

 4-sentence summary

 3 positives (one sentence each)

 3 negatives (one sentence each)

 10 sentences x 2 papers = 20 sentences per week

 In text file: 2020-qa-<your-name>-week-01.txt as attachment



 Deadline: Before start of next class
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 Contribute to final grade

 No right or wrong answers, or appropriate length

 Goal is to reduce arbitrariness in final exam

 No presentation of assignments necessary

 Clear cases of plagiarism will result in de-registration

 Estimate of hours per week

 2 hours lecture

 2 x ~2 hours reading two papers and commenting

 6 hours in all ~ 6 ECTS 
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 1 oral main exam

 Tuesday 21 July 2020

 10 15 minutes per person

 Depends on number of students

 1 oral re-exam

 Tuesday 28 July 2020?

 Tentative

 No re-re-exam 
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 Template-based QA

 Curated KGs

 Open KGs

 Textual sources

 Named entity disambiguation

 Neural methods for QA

 KG-QA

 Text-QA

8

 Graph-based QA

 The IBM Watson system

 QA over heterogeneous sources

 Efficient QA systems

 Reinforcement learning in QA

 Conversational QA


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 Information retrieval

 Natural language processing

 Machine learning

 Database systems

 Probability and statistics

 Linear algebra

 Optimization 

905 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 Rishiraj Saha Roy



1005 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 Rishiraj Saha Roy



1105 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 Rishiraj Saha Roy



12Question Answering Systems



 Direct answers to questions

 Saves time and effort

 Natural in voice UI

 Relies on knowledge graphs
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 Diversity in question formulation

 Works only for specific entities and formulations

 Cannot understand syntax and generalize

 Cannot capture semantic equivalence
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 QA over knowledge graphs [Abujabal et al. 2018]

 Reading comprehension QA [Reddy et al. 2018]

 Visual and multimodal QA [Lu et al. 2016]

 Community QA [Hoogeveen et al. 2018]

 Passage retrieval and sentence selection [Shen et al. 2018]

 Non-factoid: Causal, procedural, ...
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 QA over knowledge graphs [Abujabal et al. 2018]

 Reading comprehension QA [Reddy et al. 2018]

 Visual and multimodal QA [Lu et al. 2016]

 Community QA [Hoogeveen et al. 2018]

 Passage retrieval and sentence selection [Shen et al. 2018]

 Non-factoid: Causal, procedural, ...
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Which Oscar nominations did Nolan receive?
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ChristopherNolan

gender

Male Director

type

BestDirector

nominatedFor

Inception

directed

AcademyAwardtype

Which Oscar nominations did Nolan receive?

 YAGO [Suchanek et al. 2007]

 DBPedia [Auer et al. 2007]

 Freebase [Bollacker et al. 2008]



birthDate 30 July 1970
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ChristopherNolan

gender

Male Director

type

BestDirector

nominatedFor

Inception

directed

AcademyAwardtype

Which Oscar nominations did Nolan receive?

<ChristopherNolan, gender, Male>
<ChristopherNolan, type, Director>
<ChristopherNolan, directed, Inception> 
<ChristopherNolan, nominatedFor, 
BestDirector>
<BestDirector, type, AcademyAward>
<ChristopherNolan, birthDate, 30 July 1970>

birthDate 30 July 1970
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Which Oscar nominations did Nolan receive?

ChristopherNolan

gender

Male Director

type

BestDirector

nominatedFor

Inception

directed

AcademyAwardtype

<ChristopherNolan, gender, Male>
<ChristopherNolan, type, Director>
<ChristopherNolan, directed, Inception> 
<ChristopherNolan, nominatedFor, 
BestDirector>
<BestDirector, type, AcademyAward>
<ChristopherNolan, birthDate, 30 July 1970>

birthDate 30 July 1970
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Which Oscar nominations did Nolan receive?

ChristopherNolan

?ANS

nominatedFor

AcademyAwardtype

<ChristopherNolan, gender, Male>
<ChristopherNolan, type, Director>
<ChristopherNolan, directed, Inception> 
<ChristopherNolan, nominatedFor, 
BestDirector>
<BestDirector, type, AcademyAward>
<ChristopherNolan, birthDate, 30 July 1970>
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Which Oscar nominations did Nolan receive?

ChristopherNolan

?ANS

nominatedFor

AcademyAwardtype

<ChristopherNolan, gender, Male>
<ChristopherNolan, type, Director>
<ChristopherNolan, directed, Inception> 
<ChristopherNolan, nominatedFor, 
BestDirector>
<BestDirector, type, AcademyAward>
<ChristopherNolan, birthDate, 30 July 1970>

SELECT ?ANS
WHERE {
ChristopherNolan nominatedFor ?ANS .
?ANS type AcademyAward }

SPARQL



Which Oscar nominations did Nolan receive?

ChristopherNolan

?ANS

nominatedFor

AcademyAwardtype

SELECT ?ANS
WHERE {
ChristopherNolan nominatedFor ?ANS .
?ANS type AcademyAward }

BestDirector

SPARQL

<ChristopherNolan, gender, Male>
<ChristopherNolan, type, Director>
<ChristopherNolan, directed, Inception> 
<ChristopherNolan, nominatedFor, BestDirector>
<BestDirector, type, AcademyAward>
<ChristopherNolan, birthDate, 30 July 1970>



 Wikidata: https://www.wikidata.org/wiki/Wikidata:Main_Page 

 https://www.wikidata.org/wiki/Q8877

 Wikidata SPARQL Endpoint: https://query.wikidata.org/

3005 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 Rishiraj Saha Roy

SELECT ?subject ?subjectLabel ?predicateLabel ?object ?objectLabel ?qualifierLabel ?qualifierObject ?qualifierObjectLabel { 

VALUES (?subject) {(wd:Q8877) } 

?subject ?p ?statement .  
?statement ?ps ?object . 

?predicate wikibase:claim ?p. 
?predicate wikibase:statementProperty ?ps. 

OPTIONAL{  ?statement ?pq ?qualifierObject .  ?qualifier wikibase:qualifier ?pq .} 

SERVICE wikibase:label { bd:serviceParam wikibase:language "en“ } }

https://www.wikidata.org/wiki/Q8877
https://www.wikidata.org/wiki/Q8877
https://query.wikidata.org/


How can we use templates for answering 

questions over knowledge graphs?
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 If we can answer:

 What are the Oscar award nominations of Nolan?

 Then we should be able to answer:

 What are the Cannes award nominations of Ryan Coogler?

 Which Oscar award nominations did Nolan receive?

Same syntax!

Same semantics!
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 If we can answer:

 What are the Oscar award nominations of Nolan?

 Then we should be able to answer:

 What are the Cannes award nominations of Ryan Coogler?

Same syntax!
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 Interpretable

Question

Who is Inception director?

Question template

Who is <NOUN1> <NOUN2>?

Query

?ANS director Inception

Query template

?ANS <PRED1> <ENT1>

1 SPARQL 
triple pattern
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 Generalizes to new domains

Question

Who is Inception director?

Question template

Who is <NOUN1> <NOUN2>?

Query

?ANS director Inception

Query template

?ANS <PRED1> <ENT1>

Who is Libya president?

Who is Messi manager?

1 SPARQL 
triple pattern
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 Generalizes to new domains

Question

Who plays the role of Cobb

in Inception?

Question template

Who <VERB> <DT> <NOUN>

<PREP> <NOUN>?

Query

?ANS playsIn Inception

?ANS role Cobb

Query template

?ANS <PRED1> <ENT1>

?ANS <PRED2> <ENT2>

2 SPARQL 
triple patterns
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 Template-based Question Answering over RDF Data

 Unger et al., 2012

 The Web Conference (previously WWW)

 https://pub.uni-bielefeld.de/download/2495397/2526223/template-based_question.pdf

 Never-Ending Learning for Open-Domain Question Answering over Knowledge Bases

 Abujabal et al., 2018

 The Web Conference (previously WWW)

 https://myahya.org/publications/neqa-abujabal-www2018.pdf
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Template-based Question Answering over 

RDF Data
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Unger et al. 2012



 Template generation

 Entity identification

 Query ranking and selection
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 Template generation

 Entity identification

 Query ranking and selection

4105 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 Rishiraj Saha Roy



 Template generation

 Entity identification

 Query ranking and selection
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 SPARQL templates

 Constructing SPARQL templates
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 SPARQL templates

 Constructing SPARQL templates
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 SPARQL templates

 Constructing SPARQL templates
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 Generic approach

 Synonyms

 Similarity functions
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 Property detection

 Support

 Typicity

 Specificity 
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StevenSpielberg sibling AnneSpielberg

StevenSpielberg has a sister named AnneSpielberg



 We now have entities to fill template slots

 Many possible queries

 Queries need to be executed, best used

 Similarity and prominence scores of slot values (entities)

 Score of query = average of scores of slot values

 + Type checkes

 + Non-empty, non-zero result-queries only
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Never-Ending Learning for Open-Domain 

Question Answering over Knowledge Bases
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 Hand-crafted by experts (Fader et al. 2014; Unger et al. 2013)

 Low coverage
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 Hand-crafted by experts (Fader et al. 2014; Unger et al. 2013)

 Low coverage

 Solution: Learn templates
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 Hand-crafted by experts (Fader et al. 2014; Unger et al. 2013)

 Low coverage

 Solution: Learn templates

 Question templates

 Query templates

 Slot alignments
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Question: What are the Oscar award nominations of Nolan?

Dependency parse

Question template (labeled nodes and edges)
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Query: ChristopherNolan nominatedFor ?VAR .

?VAR awardTitle ?ANS .

?ANS type AcademyAward

Graphical Query Query 
template

ChristopherNolan nominatedFor

awardTitle

?VAR

?ANStypeAcademyAward

ENT PRED1

PRED2

?VAR

?ANStypeTYPE



ENT PRED1 PRED2?VAR ?ANS type TYPE
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ENT PRED1 PRED2?VAR ?ANS type TYPE
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ENT PRED1 PRED2?VAR ?ANS type TYPE
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1. Start small with seed training data

2. Learn syntactic templates on-the-fly

3. Extend coverage with semantic similarity

4. User feedback to prevent erroneous learning

5. Assimilate into continuous learning framework

NEQA: Never-ending Learning for Question Answering
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