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Problem: Bias in Vision-Language Models 

Prompt: Generate a Nurse’s Picture Prompt: Generate a Doctor’s Picture



Existing Method: SFID



Why Existing Methods Fail 

Coordinate-level debiasing assumptions break in practice:

1. Feature Entanglement
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Bias is a Subspace, Not a Coordinate 

Our idea:

● Bias is distributed across correlated directions 

● Learn a bias subspace using iterative linear probes 

● Project embeddings away from the bias subspace 

Project onto the orthogonal 
complement of the bias subspace 

Reinject a neutral mean to 
preserve semantics 



Methodology



Addressing Three Failed Assumptions of SFID
• Feature Entanglement
 → Dropped accuracy of one category does not affect the other two

• Incomplete Debiasing
 → Protected-attribute probe accuracy approaches random chance

• Cross-Dataset Dimension Shift
 → Downstream cross-dataset performance shows stronger robustness



Result - Zero Shot Classification
Predict occupation classes using 
image-text similarity 

Setup

● Dataset: FACET benchmark
● 52 occupation classes with 

demographic annotations

Evaluation

● Utility: Top-1 Accuracy ↑
● Fairness: Demographic Parity Gap ↓



Result - Text-to-Image Retrieval 

Retrieve images from gender-neutral text queries 

Setup

● Dataset: Flickr30K 
● 1000 gender-neutralized 

caption-image pairs 

Evaluation

● Utility: Recall@K ↑
● Fairness: Skew@100 ↓



Result - Text-to-Image Generation
Generate images from profession-related text prompts 
Setup

● Dataset: Bias-in-Bios 
profession prompts

● 83 profession categories 

Evaluation

● Mismatch Rate ↓
● Composite Score ↓
● Neutral Prompt Skew ↓



Conclusion

Bias in VLMs is subspace-structured.

● Coordinate editing is insufficient 

● SPD removes distributed bias directions  

● Better fairness with strong utility retention 
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