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Background – Debiasing Language Models
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Motivation

• Inconsistent evaluation

• Misalignment with the real-world application – LLM response
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Contributions
• Multi-dimensional 

comparisons of 
bias mitigation
techniques

• Unified test 
scenarios tailored 
for modern LLMs

• A new response-
level metric 
design



Cognitive Bias in Decision-Making with LLMs. Findings of EMNLP 20246

BiasFreeBench – Prompting-based Debiasing
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BiasFreeBench – Training-based Debiasing

Safe RLHF: Safe Reinforcement Learning from Human Feedback. ICLR 2024.
Editing models with task arithmetic. ICLR 2023.



StereoSet: Measuring stereotypical bias in pretrained language models. ACL 2021.8

Implementation Design – Models and Training

• 7 LLMs

i) Instruction-tuned LLMs: Llama-3.1-8BInstruct, Mistral-7B-Instruct-v0.3, Qwen-2.5-

7B-Instruct, deepseek-llm-7b-chat

ii) Reasoning LLMs: DeepSeek-R1-Distill-Llama-8B, Qwen3-8B

iii) Commercial LLM: gpt-4o-mini

• Training Data for SFT, DPO, and Task Vector: Intersentence StereoSet



BBQ: A hand-built bias benchmark for question answering. Findings of ACL 2022.
FairMT-Bench: Benchmarking Fairness for Multi-turn Dialogue in Conversational LLMs. ICLR 2025.
https://developers.openai.com/api/docs/guides/moderation/
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Implementation Design – Evaluation

• New Metric: Bias-Free Score (BFS) for unified Query-Answer

• BBQ (ambiguous, multi-choice with bias annotations)

i) biased responses, ii) anti-stereotypical responses, iii) UNKNOWN

• FairMT-Bench (open-ended generation without annotations): i) biased, ii) UNKNOWN

• Evaluation Tools: GPT-4o-mini, Llama-Guard, Moderation API



10

Experimental Results - BBQ
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Experimental Results – FairMT-Bench
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Experimental Analysis - Prompting

• CoT achieves the best debiasing performance (i.e., the highest BFS) in most cases 

on both BBQ and FairMT-Bench

• Self-Help performs strongly in the BBQ-like setting where the context is short and 

has the hint of the options, but its effectiveness drops significantly on very long 

contexts of FairMT-Bench 

• Self-Awareness offer both solid performance and greater efficiency



13

Experimental Analysis - Training

• DPO yields better debiasing performance than SFT in most cases
• Although Safe Alignment adds an explicit constraint on harmfulness, it often leads 

to large BFS drops over two datasets
• The post-editing method, Task Vector, achieves better debiasing than alignment 

methods yet sacrifices the general performance after editing
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Experimental Analysis – Prompting vs. Training

• Prompting-based bias mitigation techniques generally demonstrate stronger 

performance compared to training-based methods
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Experimental Analysis – Model Size

• As model size increases, the BFS of prompting-based methods steadily improves
• The training-based methods maintain relatively stable performance across model sizes
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Experimental Analysis – Bias Type

• DPO curves are generally more convex and extend further outward compared to SFT, 
indicating stronger effectiveness and better generalization across unseen bias types.
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Conclusion

• BiasFreeBench: a unified testbed for bias mitigation 

methods

• QA-style, Bias-Free Score

• https://github.com/xxupiano/BiasFreeBench

https://github.com/xxupiano/BiasFreeBench
https://github.com/xxupiano/BiasFreeBench


THANK YOU!


	Slide 1
	Slide 2: CONTENTS
	Slide 3: Background – Debiasing Language Models
	Slide 4: Motivation
	Slide 5: Contributions
	Slide 6: BiasFreeBench – Prompting-based Debiasing
	Slide 7: BiasFreeBench – Training-based Debiasing
	Slide 8: Implementation Design – Models and Training
	Slide 9: Implementation Design – Evaluation
	Slide 10: Experimental Results - BBQ
	Slide 11: Experimental Results – FairMT-Bench
	Slide 12: Experimental Analysis - Prompting 
	Slide 13: Experimental Analysis - Training 
	Slide 14: Experimental Analysis – Prompting vs. Training
	Slide 15: Experimental Analysis – Model Size
	Slide 16: Experimental Analysis – Bias Type
	Slide 17: Conclusion
	Slide 18: THANK YOU!

