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1irx - A Mutation-Based Framework for Evaluating

Prompt Robustness in LLM-based Software

mﬁrx:is a mutation-based fuzzing framework for systematically evaluating prompt
robustness across LLM providers. Quirx applies tri-dimensional mutations (lexical,
semantic, structural), executes them against target models, and measures response
consistency via multi-level similarity analysis.
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How to Choose the Weights?

: Deterministic tasks (classification, SQL):

: wg = 1.0,: wy = 0.7, wp = 0.0

— strict:_any deviation is Co_nsiQIered a rob_ustness failure. Normalizer
: Generative tasks (summarization, reasoning):

: wg = 1.0,: wy = 0.7, wp = 0.2

- — flexible: partial credit for semantically similar outputs.
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°—Similarity evaluation by the output comparator

In Quirx, output similarity is evaluated using two thresholds: ™M < TE

-TE (Equivalence threshold) : minimum similarity required for two outputs to be considered fully consistent.

T M (Minor- variation threshold) : lower similarity limit for outputs that areacceptable but slightly different.

E.g., for deterministic tasks (classification, SQL query generation, etc) T& = 0.99, 7y = 0.85

(S; > 1g = Equivalent (E)
Categorization § ™M < S; < g = Minor Variation (M)

S < T = Deviation (D)
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