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Evaluating Code Quality Generated in Large Language Models:
A Multi-Language Empirical Study
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| ABSTRACT I

Software engineering has undergone a significant transformation
due to the rapid development of Large Language Models (LLMs).
Modern LLMs like GitHub Copilot, GPT-3.5, and GPT-4 are
becoming more adept in generating useable source code in a range
Key Words: of programming languages with little human intervention. However,
there is still debate over their outputs’ internal quality,

e Large
Lan%uage maintainability, and documentation. The study uses three popular
Models programming languages—Python, Java, and JavaScript—to
e Code empirically evaluate how successfully LLMs generate code for issues
Generation of varying difficulty. SonarQube was used to examine the generated
« Software code and quantify cognitive difficulty, cyclomatic complexity, code
Quality smells, and comment ratios after the collection of a dataset of
« Conilot algorithmic tasks and independently solving the data via each
. GPPF model. The findings demonstrate that GPT-4 regularly creates code

that is easier to maintain and understand than previous models,
while Copilot consistently produces more comments but less
structurally sound code. GPT-3.5 performs mediocrely and has
moderate variability.
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