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Abstract

This study addresses the issue of data leakage in
Large Language Model (LLM) evaluation and
proposes a perturbation-based robustness test to
assess true generalization ability. We construct
semantically preserved but surface-level altered
datasets by applying synonym substitution and
label/schema renaming. Three recent small LLMs—
Gemma-3-4b-it, Llama-3.2-3B-Instruct, and
Qwen2.5-3B-Instruct—are evaluated on original
and perturbed versions of AG News, IMDb, SST-2,
DBpedia—-14, and Titanic benchmarks. Results show
that some models suffer up to 37% accuracy drops
on perturbed data, revealing potential benchmark
memorization, while Gemma-3-4b-it maintains
stable performance, indicating stronger robustness.
These findings demonstrate that conventional
benchmark scores may overestimate model
capability, and that perturbation-based evaluation
provides a more reliable measure of LLM
generalization and data leakage resilience.
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