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What is a Knowledge Graph?

https://aws.amazon.com/neptune/knowledge-graphs-on-aws/



What is Knowledge Graph Question Answering (KGQA)?

Where is the Eiffel 
Tower located 

Which museum is in 
the same city as the 
Eiffel Tower?

Where is the painting 
that Bob is interested 
in and created by 
Leonardo da Vinci?

Paris

The 
Louvre

Mona 
Lisa

https://aws.amazon.com/neptune/knowledge-graphs-on-aws/

Given a question, provide answers using triples from KGs



How to approach this task?

• Semantic-parsing [1,2]
• Convert natural language questions into executable queries

• Direct answer prediction[3,4]
• Answer generation without logical forms

[1] Retrack: A flexible and efficient framework for knowledge base question answering. Chen et al. ACL 2021.
[2] Rng-kbqa: Generation augmented iterative ranking for knowledge base question answering.  Ye et al. ACL 2022.
[3] Unik-qa: Unified representations of structured and unstructured knowledge for open-domain question answering. Oguz et al. NAACL 2022.
[4] Decaf: Joint Decoding of Answers and Logical Forms for Question Answering over Knowledge Bases. Yu et al, ICLR 2023.



KGQA with Contextual Re-ranker
The key is to identify the most important triples from the whole KG

KG Index

Question:
How old is joe biden’s sister

Retriever

1

Documents:
• Joe biden’s age is 80. Joe biden 

education..
• Jill biden’s age is 71. Jill Biden 

nationality..
• Valerie biden’s age is 77. Valerie 

biden’s brother…

Triples w/ Context:
...
Valerie Biden’s age is 77 ; 
context: Valerie biden’s 
brother is joe Biden…
…

2

3

Re-ranker

Re-ranked Triples:
Valerie Biden’s age is 77
…

4

Generator
Answer:
77

5



Context-aware Re-ranker
Extra contextual information that is helpful for better-ranking triples

How old is joe biden’s sister?

Triple 1: Joe biden’s age is 80
Triple 2: Hunter biden’s age is 52
Triple 3: Jill Biden‘s age is 71
Triple 4: valerie biden’s age is75

Triple 4: valerie biden’s age is 75.
Context: Valerie Biden’s sibling is Joe Biden, 
Valerie Boden’s brother is Joe Biden…

Triple 1: Joe biden’s age is 80.
Context: Joe biden’s birthday is Nov 20, 1942
…



How to train the re-ranker?
Fine-grained labeling strategies could more accurately find key information



How to generate answers?

[1] Leveraging Passage Retrieval with Generative Models for Open Domain Question Answering. Izacard, et al. 2020.



Experimental Evaluation

Dataset (KG: Freebase)
• WebQSP [1]
• FreebaseQA [2]

Evaluation metric:
• Hit@ 1 / Exact Match

Retriever
• DPR [4]
• BM25 [3]

Re-ranker
• Pre-trained Answer sentence selection models (ELECTRA-Large) [5]

[1] The Value of Semantic Parse Labeling for Knowledge Base Question Answering. Yih, et al. ACL 2016.
[2] FreebaseQA: A New Factoid QA Data Set Matching Trivia-Style Question-Answer Pairs with Freebase. Jiang et al. NAACL 2019.
[3] The probabilistic relevance framework: BM25 and Beyond. Robertson, et al. Found. Trends Inf. Retr.
[4] Dense Passage Retrieval for Open-Domain Question Answering. Karpukhin, et al. EMNLP 2020.
[5] Answer sentence selection using local and global context in transformer models. Lauriola  et al. ECIR 2021.



Experimental Evaluation
A contextual ranker results in up to 6.5% improvement with the same generator!

• Achieved competitive performance with smaller-sized generators



Experimental Evaluation
• A good labeling strategy is important for training an effective ranker!

• Context is helpful for the re-ranker(82.4 vs. 81.3 on FreebaseQA and 76.8 vs. 75.9 on WebQSP.)



• Confusing triples
• the selected triples, while relevant, were 

incorrect

• Strict evaluation
• predictions semantically align with the gold 

answers but are still treated as wrong 

• Incomplete labels
• the predictions are accurate but are not included 

in the gold answer set. 

• Complex constraints
• Certain questions need the answer to satisfy all 

specified constraints 

• Relative information
• need the understanding of sequential or 

temporal information 

Error Analysis



• We introduced a retriever-reranker-generator framework for KGQA
• We proposed to use a contextual re-ranker leveraging the rich context 

for ranking candidate triples from a KG
• We experimentally evaluated the framework on two benchmark 

datasets and showed performance gain with the re-ranker

Conclusions



• Improving the context available to the re-ranker beyond the 1
hop neighborhood of retrieved triples will improve
its ability to surface complex information

• Incorporating higher-quality labels, particularly when dealing
with complex questions that necessitate the consideration of 
multiple significant entities

• Extending the re-ranker to rank generated logical forms

Future Work



Thank you!


