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A SQL Optimization Generation Method Based on Enhanced Reverse Validation
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Abstract: Current large language model (ILLM)-based Text—to—Structured Query Language (Text-to-SQIL.) methods face two core
challenges: difficulty in closed—loop verification of hidden semantic errors, and the inability to balance execution accuracy and efficiency.
To address these gaps, we propose a SQL. optimization generation method based on enhanced reverse validation, with a reverse validation
mechanism that constructs a bidirectional semantic verification loop using forward query results as known conditions to effectively identify
hidden errors that conform to SQL syntax but deviate semantically, and a query paradigm evolution mechanism to reduce the extra
inference overhead from reverse validation. Experimental results on the Spider—test and BIRD Mini—dev datasets show that the proposed
method improves the execution accuracy of various baseline models by up to 5.92 and 8.60 percentage points, respectively. Its core query
paradigm evolution mechanism can reduce reverse verification time by 57 % under a 100% hit rate scenario. The intelligent agent for
stock information queries and the intelligent stock selection platform built on this method have demonstrated practical applicability and
scenario adaptability in real-world deployments.
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Table 1 Example of prompt design for reverse question generation
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