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Retrieval Augmented Generation (RAG)
Question Search query

Retrieved textsAnswer

Search methods:
● Keywords

(sparse)

● Embeddings
(dense) Lots of research interest,

but underperforms on long tail!

Works better for long-tail, 
entity-centric questions?



Our proposed solution
Question Search query

Retrieved textsAnswer

Search methods:
● Keywords

(sparse)

● Embeddings
(dense)

● Knowledge Graph
(semantic)

What if the answer is 
known in the KG?



Our proposed solution
Question Search query

Retrieved textsAnswer

Where did Ludwig Dill die?

Steps
1. Link subject entity Ludwig Dill → Q880914

2. Predict relation → place of death (P20)

3. Look up object in KG ⟨Q880914, P20, Q1040⟩ → Karlsruhe

4. Add texts about object Wilhelm Franz Karl Ludwig Dill (2 February 1848, Gernsbach - 24 October 
1940, Karlsruhe) was a German ship and landscape painter who was a founding 

member of the Munich Secession. 

https://en.wikipedia.org/wiki/Gernsbach
https://en.wikipedia.org/wiki/Karlsruhe
https://en.wikipedia.org/wiki/Munich_Secession


● Entity Linking: Entity Linking in Questions (ELQ; Meta AI @ EMNLP 2020)

● Relation Extraction (distantly supervised BERT classifier)

● Dense Passage Retrieval (DPR)

● KG-based Retrieval
○ WAT: Wikipedia Article Title = add passages in object’s article
○ WHy: Wikipedia Hyperlink = add passages that link to object

● Fusion in Decoder (FiD)

Experimental Details



Dataset:

Natural Questions



Dataset: PopQA



Benchmark Datasets & Relation Extraction



Retrieval performance

● Mostly, the correct text about popular entities is easier to retrieve
● Our approach only improves performance on the artificial benchmarks

PopQA EntityQuestions Natural Questions



Impact on decoder performance

● Mostly, the correct answer about popular entities is easier to generate
● Our approach only improves performance on the artificial benchmarks

PopQA EntityQuestions Natural Questions



Performance of object retrieval from KG

● Mostly, the correct object is easier to retrieve when it’s popular
● Our approach only works on the artificial benchmarks

PopQA EntityQuestions Natural Questions



Error analysis



Future work:

● Better Entity Linking

● Detect entity-centric questions in 
natural data

Thank you!

Retrieval-based QA with Passage Expansion using a KG

Question Search query

Retrieved textsAnswer

Our contribution:

● Evaluation of adding KG retrieval 
to off-the-shelf QA system

● Depends on Entity Linking & 
Relation Prediction components

● Helps long-tail performance on 
artificial benchmarks
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