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Abstract

Static-analysis—based automated program repair using large language models (LLMs) generally achieves
substantial quality improvements; however, in some cases, it introduces quality deterioration in the form of
new errors or warnings. Although such deterioration occurs infrequently, it can pose serious risks in
safety—critical environments, yet prior studies have largely focused on average performance improvements
and have not systematically examined these cases. This study takes quality deterioration in LLM-based
static-analysis—driven automated program repair as a primary analysis target and investigates its structural
and semantic causes. Using LLaMA 3.1-based code repair on a large collection of C/C++ code and analyzing
quality changes with Cppcheck, we identify recurring deterioration cases and define a taxonomy of ten quality
deterioration types based on code transformation patterns. Furthermore, by incorporating this taxonomy into
prompt-level constraints and conducting re-repair experiments, we show that quality deterioration can be
mitigated or converted into quality improvements in a subset of cases. These results demonstrate that quality
deterioration should be treated as a manageable and categorizable risk factor, highlighting the importance of
quality—deterioration-aware prompt design for reliable static-analysis—-based automated program repair.

B keywords : Large Language Models ; Automated Program Repair ; Static Analysis ; Quality Deterioration ; Prompt Design
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