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OptiBench Meets ReSocratic: Measure and Improve LLMs for Optimization Modeling

Contribution:

1) A comprehensive large-scale 
Benchmark (OptiBench)
• Linear Question
• Nonlinear Question
• Tabular Data

2) A Data Synthesis Method (ReSocratic)
Based on this, we further contribute a 
synthetic dataset, ReSocratic-29k

3) Experimental results show that the 
ReSocratic-29k significantly improves 
the performance of open-source 
models on OptiBench.
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Compared to former benchmarks, the superiority of our OptiBench is as follows:

• Data Size: Our benchmark contains 605 instances, which is significantly larger than former 
benchmarks

• Data Type: Our benchmark includes linear, nonlinear problems, and practical tabular format, 
which are not covered by existing benchmarks.

• Through Evaluation: OptiBench will not only examine the mathematical modeling ability of 
the model but also comprehensively examine whether the numerical results obtained by the 
model are correct.
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OptiBench

• Data: Each sample consists with 1) 
question text, 2) code solution, 3) 
numerical results of variables, and 
objective

• Evaluation: During testing, the 
tested LLM is requested to output 
code. Then the tested LLM will 
extract the numerical answers from 
the execution results.

• Metric: A problem is considered 
solved if and only if all the variables 
and objectives are correctly matched.
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ReSocratic

• (a) The forward data synthesis method 
is to synthesize the question first, and
then let the LLM generate the answer 
to the synthetic question. 

• (b) In contrast, ReSocratic first 
synthesizes carefully designed 
formatted demonstration and then 
transforms it into code and questions. 

• (c) An example of a formatted 
demonstration.
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Reverse data synthesis (answer -> question) has higher accuracy than 
forward data synthesis (question -> answer)
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