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Scalable Intersectional Bias Auditing in VLMs
through Combinatorial Interaction Testing

Do VLMs represent identities equitably well?

Approach

Metric & Results
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Target(ex-AGE) | Fixed(ex-GEN) {Varying(ex-DIS)}

South-Asian? Y 0.999
Male? Y 0.997
Thin? N 0.709
Teenager? N 0.988
Wheelchair? Y 0.835

• Multi-layered social identities: We probe how identities 
are represented in VLMs beyond single-axis evaluations

• Scalability Challenges: High-dimensional bias detection 
faces combinatorial explosion and extreme data scarcity

• Generative Auditing: We integrate CIT with Diffusion 
models to systematically uncover hidden "fairness bugs”
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All 2-way interactions 
are covered

Contributions
• Scalable Framework
• Systematic Bias Detection
• Empirical Discovery

Higher-order intersections expose severe disparities 
that are not observable under univariate evaluations.

*Lower = better
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"Does the model fail more for South-Asian Males?"
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Beyond Accuracy to Equity…
• Unmasking “Fairness Bugs” 
• A Roadmap for Data Prioritization for Mitigation
• Towards Responsible AI Infrastructure

Qualitative Examples
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