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Conversational Text-to-SQL Semantic Parsing

• Starting Point: Build pre-trained tabular language model for downstream Text-to-SQL 

Pre-trained Language Model
(PLM)

Pre-trained Tabular Language Model
(TaLM)

intrinsic discrepancy



Conversational Text-to-SQL Semantic Parsing

• Starting Point: Build powerful multi-turn Text-to-SQL Semantic Parsing System 

(a) Single-turn text-to-SQL (b) Multi-turn text-to-SQL



Conversational Text-to-SQL Semantic Parsing

• Motivation: leveraging contextual historical information from the dialogue is pivotal

• Coreference
in that

• Ellipsis
Also include

The syntactic coreference relationships 

within the context ensure the accurate 

generation of SQL statements



Conversational Text-to-SQL Semantic Parsing

• Motivation: leveraging contextual historical information from the dialogue is pivotal

• User utterance
source airports

• Database schema
SourceAirport

There exists considerable linking 

information between utterances and 

database schemas



Conversational Text-to-SQL Semantic Parsing

• Method: propose ULP and SLP for Text-to-SQL Semantic Parsing



Conversational Text-to-SQL Semantic Parsing

• Method: Utterance Linking Prediction

1. Finer-grained Coreference Resolution:
Utilize the coreference resolution tool NeuralCoref to resolve the word-level syntactic 
relationships between the present utterance and the entirety of utterances.

2. At 𝑡-th turn, the goal of ULP task is to predict the word-level syntactic relationships within 
𝑈𝑡 given all the utterances 𝑈𝑡 and database schema 𝑆. 

3. The pre-training loss function of ULP task is defined as the cross-entropy between the 
heuristic representation and the gold word-level syntactic relationship labels:

https://github.com/huggingface/neuralcoref


Conversational Text-to-SQL Semantic Parsing

• Method: Schema Linking Prediction

1. More accurate schema linking:
To address the issue of redundant schema linking relationships in context-dependent text-to-SQL 
scenarios, we propose a methodology to obtain refined schema linking relationships by 
measuring SQL structure similarity.

2. Similar to ULP task, we predict the refined schema linking relationships according to the heuristic 
representation between the utterances representation and schema representation 

3. The pre-training loss function of SLP task is defined the cross-entropy between the heuristic 
representation and the gold schema linking labels:



Conversational Text-to-SQL Semantic Parsing

• Method: Pretraining and finetuning 

1. We continually pre-train the ELECTRA on a synthetic text-to-SQL corpus consisting of 480k
examples, following the methodology introduced by STaR. As a result, we obtain our proposed 
TP-Link model.

2. We choose the LGESQL as the downstream inference model which performs well in single-turn 
text-to-SQL semantic parsing tasks. Following that, we replace the original ELECTRA in LGESQL 
with our pre-trained TP-Link, followed by fine-tuning on the downstream datasets.

• Metrics: QM and IM

1. Question Match Accuracy (QM) indicates whether the SQL query generated by the model 
matches the actual SQL query exactly. 

2. Interaction Match Accuracy (IM) accounts for the QM score of each question in a multi-turn 
dialogue interaction.

https://arxiv.org/abs/2210.11888
https://aclanthology.org/2021.acl-long.198/


Conversational Text-to-SQL Semantic Parsing

• Overall results: New SOTA on CoSQL and SParC



Conversational Text-to-SQL Semantic Parsing

• Ablation study



Conversational Text-to-SQL Semantic Parsing

• Case study



Conversational Text-to-SQL Semantic Parsing

• Summary

1. Introduce a utterance linking prediction (ULP) task to explicitly model word-level 
coreference relation within the context, effectively addressing complex 
coreference and ellipsis issues in multi-turn dialogues.

2. Introduce a fine-grained schema linking prediction (SLP) task to ensure more 
precise schema linking, and enable the current utterance to focus on critical 
schema linking information from preceding utterances. 

3. TP-Link achieves new state-of-the-art (SOTA) results on two context-dependent 
text-to-SQL datasets, SParC and CoSQL.
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