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Motivation

[ Text2Cypher ]

MATCH (m:Movie)-[[ACTED_IN]->(p:Person

/ {name: "Tom Hanks"}) RETURN m

MATCH (p:Person {name: "Tom Hanks"})

“What are the movies of Tom Hanks?’ :
RETURN p

user question in Natural Language

MATCH (p:Person {name: "Tom
Hanks"})-[:ACTED IN]->(m:Movie) RETURN m

Goal: Translate the user question into a correct and executable graph query.

Challenge: LLMs generate multiple candidate queries (traces), but not all are correct or executable.

Cypher Queries

Proposed idea: Using confidence-based filtering to select the most reliable query.

Picture: https://stock.adobe.com/ae/search?k=IIm

Confidence-aware strategies with offline and online approaches

[ Architecture ]

‘ . Warmup: Computation
- of confidence threshold

Generate multiple
queries and filter
low-confidence
outputs.

Estimate confidence and :
stop low-confidence E ‘

gueries early. : ‘

‘e.. @ TN/ 5
“What are the movies of Tom - ' Q “What are the movies of Tom / Q Q Q Q

Hanks® om0 N\ oo

Final Answer Voting Final Answer

Hanks?” Voting

‘ X/ MATCH (p:Person {name: "Tom
| . Hanks"}) - [ACTED_IN]->(m:Movie)
. RETURN m

: MATCH (p:Person {name:
/"Tom Hanks"}) -

. [:ACTED __IN]->(m:Movie)
: RETURN m
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Online Approach

Offline Approach

Results
Model type Inferenc ROUGE-L Execution Model Diversity Inference ROUGE-L (lexical) ROUGE-L (exec) Execution
e Mode Success Success
Ratio Gemma-2-9b-it Light Base 0.7004 0.2343 0.8200
_ , Online  0.7060 (+0.56) 0.2399 (+0.56) 0.8276 (+0.76)
Reasoning Base  0.4025 0.1267 Offine  0.7095 (+0.91) 0.2427 (+0.84) 0.8416 (+2.16)
model Online 0.4919 0.1622 _
Offline  0.4888 0.1445 Gemma-2-9b-it Moderate  Base 0.6817 0.1982 0.7769
Online  0.7162 (+3.45) 0.2411 (+4.29) 0.8530 (+7.61)
Instruction-tu Base 0.7004 0.8200 Offline 0.7081 (+2.64) 0.2375 (+3.93) 0.8162 (+3.93)
ned Online  0.7060  0.8276 Gemma-2-9b-it High Base 0.6286 0.1680 0.6388
Offine  0.7095  0.8416 Online  0.7099 (+8.13) 0.2396 (+7.16) 0.8365 (+19.77)
Offine  0.6948 (+6.62) 0.2224 (+5.44) 0.7503 (+11.15)
Table1 :Comparison of reasoning Qwen2.5-7B-Instruct Moderate Base 0.6898 0.1917 0.7098
(DeepSeek-R1-Distill-Qwen-7B) and Onl?ne 0.7125 (+2.27) 0.2189 (+2.72) 0.7833 (+7.395)
instruction-tuned (Gemmaz-gB-rt) Offline 0.7202 (+304) 0.2391 (+474) 0.7896 (+798)

models

Table2: Performance across diversity levels (% improvement over base)
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