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Abstract

Evaluating mathematical modeling papers faces challenges such as high manual costs, limited di-
mensions, and inconsistent standards. This paper designs and implements an intelligent evaluation
system integrating large language models with hierarchical semantic parsing. The system employs
a hierarchical semantic parsing framework to deconstruct paper structure and logical relationships.
Combined with a position-aware mathematical symbol consistency metric and a global symbol def-
inition chain tracking mechanism, it enhances the depth of assessment for logical rigor in mathe-
matical modeling papers. Further integration of a symbolic logic consistency scoring function and a
logical leap detection function ensures consistency in mathematical symbols and logical coherence
in derivation processes. By leveraging the context understanding and reasoning capabilities of large
language models, a multidimensional and interpretable evaluation system is constructed, achieving
full-process automation from text extraction and semantic analysis to intelligent assessment. Test
results demonstrate 89.2% consistency between system evaluations and expert scores. Single-pa-
per assessment takes < 45 seconds, with batch processing capacity = 80 papers per hour, effectively
supporting efficient evaluation needs in scenarios such as mathematical modeling competitions and
teaching research.
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