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Grounding User Questions into SPARQL Queries over KGs
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Grounding User Questions into SPARQL Queries over KGs

ﬁWhich sports team was the champion of that tournament? ]
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SELECT ?x WHERE { wd:Q846847 wdt:P1346 ?x. ?x wdt:P31 wd:Q12973014. } ]

Challenges
@ Scale (thousands of types and relations, millions of entities)
@ Conversation phenomena (ellipsis, coreference, clarifications)
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Datasets for Semantic Parsing

Open Domain Conversational Executable

ATIS, CoSQL, SParC v v
[Suhr et al. (2018); Yu et al. (2019b,a)]

LC-QuAD2.0, ComplexWebQuestions v v
[Dubey et al. (2019); Talmor and Berant (2018)]

CSAQ, ConvQuestions v v
[Saha et al. (2018); Christmann et al. (2019, 2022)]
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The SPICE Dataset

@ 47 different user question intents

Simple questions
What are the countries of those sports teams?

Reasoning questions
Which tournaments have less number of participating sports teams than 1909 World
Series?

Conversation
And what about 1910 World Series?

@ 197k instances

Avg. turn length 9.5
Avg. entities per conversation 7.6
Avg. types per conversations 6.5
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Sequence-to-sequence with Dynamic Vocabularies — BertSP

[Gu et al. (2021)]
SELECT ?x WHERE { wd:Q232161 wdi:P86 ?x . ?x wdt:P31 wd:Q502895 . }
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@ KB symbols as dynamic target vocabularies
@ KB symbols from KB sub-graphs related to mentioned entities

@ Previous turn as conversation context
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Spargl Templates and Multiple Classifiers — Lasagne

[Kacupaj et al. (2021)]
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@ Different classifiers to predict KB symbols
@ Previous turn as conversation context
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Average Baseline Performance Over Question Types
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Models Struggle on Specific Linguistic Phenomena
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And to Generalise to Unseen Questions
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CountLogic UnionMulti Verify3

@ CountLogic: a count operation over a union operator
@ UnionMulti: a union operator over two graph patterns with different relations

@ Verify3: verification questions with three entities
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Conclusions

Directions to improve conversational semantic parsing over large scale KGs:

@ improve entity recognition and linking
@ better modelling of conversation context
@ models with better generalisation capabilities

Code and SPICE @ https://github.com/EdinburghNLP/SPICE
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https://github.com/EdinburghNLP/SPICE
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