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Introduction

Social bias in LLMs
• LLMs encode and reproduce social stereotypes, causing representational 

harms.

• An effective debiasing method should reduce bias without damaging 

general ability.

Existing methods mostly suppress biased behavior

• Prompt steering can be fragile across tasks and phrasings.

• Fine-tuning/editing often requires large bias-annotated datasets.

• Neuron elimination can degrade unrelated reasoning capability.

Need: lightweight, generalizable debiasing that preserves utility.

Key Observation
• LLMs know bias but may 

still behave biased.

• Enhance know-bias 

neurons rather than 

suppress bias neurons.

Bias-Knowledge Questions

• Questions are simple yes/no probes over abstract concepts and 

demographics.

• Only 45 questions are enough to identify a strong neuron set.

Experimental Setup

Benchmarks

• Social bias: BBQ, CrowS-Pairs, StereoSet across gender, race, religion.

• General capability: OBQA, COPA, ARC-Easy, ARC-Challenge.

Models and baselines

• Backbones: Llama-3.2-3B, Llama-3.1-8B, Qwen-3-4B.

• Baselines: SD, LFTF, ReGiFT, PEFT, BiasEdit, FairSteer, CRISPR.

KnowBias Workflow

1. Elicit

Simple bias-knowledge 

questions with target 

Yes/No answers.

2. Identify
Integrated gradients 

score neurons important 

to bias knowledge.

3. Aggregate
Aggregate across 

dimensions for a unified 

neuron set.

4. Enhance
Enhance know-bias 

neuron activations 

during inference.

Results and Insights
• KnowBias is best or near-best across backbones and demographic dimensions.

• KnowBias avoids the large accuracy drops (favorable fairness-utility trade-off).

Conclusion

• KnowBias mitigates social bias by activating internal 

bias knowledge rather than suppressing biased 

behavior.

• It is lightweight, data-efficient, and model-agnostic.

• It provides a favorable fairness-utility trade-off across 

benchmarks and backbones.

Generalization and Data Efficiency

• Questions on one bias concept/dimension can 

recover neurons that transfer to other stereotypes 

and demographics.

• Know-bias neurons identified from gender, race, or 

religion improve SS-Inter ICAT scores across the 

other dimensions.

• 45 questions are enough for strong performance.

More details, analyses, and discussions are in our paper!
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