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How can we make question answering 

sytems work over heterogeneous sources?
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 PullNet: Open Domain Question Answering with Iterative Retrieval on 

Knowledge Bases and Text

 Sun et al.

 EMNLP 2019

 https://www.aclweb.org/anthology/P17-1171.pdf

 Interpretable Question Answering on Knowledge Bases and Text

 Sydorova et al.

 ACL 2019

 https://www.aclweb.org/anthology/P19-1488.pdf
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https://www.aclweb.org/anthology/P17-1171.pdf
https://www.aclweb.org/anthology/P19-1488.pdf


PullNet: Open Domain Question Answering with 

Iterative Retrieval on Knowledge Bases and Text 
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 Works over KGs and text

 Based on early fusion philosophy

 Focuses on multi-hop questions

 Uses question-focused subgraph 

 Judiciously expands subgraph

 Uses classifiers for expansion points and answers
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 Defining the question subgraph

 Iterative subgraph construction

 Pull operations

 Classify operations

 Update operation

 Training
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 Pull from documents

 How to get top-k?

 Pull from KG

 How to get top-k?

 Extract new entities from pulled items
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 Classify pull nodes

 Classify answers

 Uses CNN-based GRAFT-Net model

 Add newly found entities to subgraph
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 Distant supervision with QA pairs

 Uses shortest paths between Q & A

 There can be multiple question and answer entities

 Positive and negative sampling

 Uses teacher forcing

 Threshold-based detection
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https://towardsdatascience.com/what-is-teacher-forcing-3da6217fed1c


Interpretable Question Answering on 

Knowledge Bases and Text
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Information in KB:
 structured, i.e. clear reasoning 

chains  are possible
 but often incomplete
 needs to be maintained and

updated

Raw text data:
 immediate access

possible
 versatile data sources
 context is preserved
 unstructured

Thanks to Alona
Sydorova for the slides
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• In many use cases trust and ability to cross-check the 
model  are crucial

• Right to explanation (EU GDPR)
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 Adaptation of explanation methods for QA on a combination  

of KB and text

 A novel automatic evaluation method for explanations, based  

 Human evaluation agrees with automatic
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• A key-value memory network

• Attention is used on facts which contain information 
about  entities from the query

• Questions: SPADES

• Fact base: Combination of KB and textual facts
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Filling in blanks in sentences:

Query

Chicago is the third most populous city in .

Answer

the USA
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• Task: which facts/sentences were used by the model for  
answering a question?

• Explanation method assigns relevance scores to KB  
facts/sentences

• The higher the score, the more relevant is the fact/sentence
for the answer
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Question: Chicago is the third most populous city in .

Facts Relevance

Chicago city.in.state the USA 0.7

Chicago is the most populous city in Illinois. 0.6

New York, Los Angeles and Chicago are the  
most populous American cities.

0.8

Chicago is a major transportation hub in the  
United States.

0.2
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 Attention weights

 LIME: Local Interpretable Model-Agnostic Explanations

 IP: Input perturbations
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https://en.wikipedia.org/wiki/Softmax_function

https://en.wikipedia.org/wiki/Softmax_function
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Query: Microsoft Office is a trademark of .
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• Erase single facts and compare impact on output

• Relevance of a fact corresponds to change in 
probability  for predicting the same answer
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• Based on hybrid document paradigm

• Requires no manual annotation

Hybrid fact sets: for each query, create fake facts by 
including  irrelevant facts and replacing 
entities in them
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Sampled query

Obama studied in .

Facts

• Obama birthplace Honolulu

• Obama enrolled in Harward Law School.

• Obama president.of.state the USA

• (etc.)

Facts

• Obama Chicago birthplace Honolulu

• Obama Chicago enrolled in Harvard Law School.

• Obama Chicago president.of.state the USA

• (etc.)
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Chicago is the third most populous city in .

Facts Relevance method1

Chicago city.in.state the USA 0.5

Chicago is the most populous city in Illinois. 0.6 +1 point

New York, Los Angeles and Chicago are the  
most populous American cities.

0.2

Chicago birthplace Honolulu 0.0

Chicago enrolled in Harward Law School. 0.3

Chicago president.of.state the USA 0.4
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 QA over heterogeneous sources is the way forward

 KGs are clean but incomplete

 Text corpora are noisy but have more information 

coverage and redundancy 

 Graph based methods are powerful models for 

handling heterogeneous information 

 Explainability


