
Description-Level Biases

Description-based Bias Benchmark

Large Language Models (LLMs) often exhibit social 

biases inherited from their training data. While 

existing benchmarks evaluate bias by term-based, 

LLMs generates low levels of bias. 

Biases persist in subtler, contextually hidden 

forms that traditional benchmarks fail to 

capture. We introduce the Description-based Bias 

Benchmark (DBB), a novel dataset designed to 

assess bias at the semantic level.

Contributions: 

(i) DBB evaluates social bias in LLMs by focusing 

on semantic-level associations between 

demographic identities and bias-related 

concepts reflected by varying descriptions.

(ii) DBB spans five social categories: Age (4,641 

test instances), Gender (6,188), Race Ethnicity 

(Race) (61,880), Socioeconomic Class (SES) 

(3,094), and Religions (27,846). 

(iii) We evaluate bias across six LLMs, analyzing 

bias patterns across models, demographic 

categories, identities, and descriptors to offer a 

comprehensive view of how LLMs perpetuate 

bias in description-based evaluation.

Introduction

• Bias measurement:
• Consider an instance with 𝑺 > 𝟐𝟎% showing 

bias.

• 𝑆=|𝑃(𝑝𝑖𝑐𝑘 1│𝑀𝑎𝑟𝑦)−𝑃(𝑝𝑖𝑐𝑘 1│𝐺𝑒𝑜𝑟𝑔𝑒)|∈[0, 1]

• Baseline datasets:

• BBQ; CrowS-Pairs, and StereoSet

• Baseline models: 

• GPT-4o (gpt-4o-20240513); Llama-3.2-11B-

Vision-Instruct, Llama-3.2-3B-Instruct, and 

Llama-3.1-8B-Instruct; Mistral-7B-Instruct-

v0.3; Qwen2.5-7B-Instruct

• Data and code: https://github.com/JP-

25/Description-based-Bias-Benchmark

Experimental Setup

• Conclusions:

(i) We propose the DBB, to evaluate biases in 

description-level instead of traditional term-

based methods. 

(ii) DBB spans five social categories: Age (4,641 

test instances), Gender (6,188), Race Ethnicity 

(Race) (61,880), Socioeconomic Class (SES) 

(3,094), and Religions (27,846). 

(iii) Extensive experiments demonstrate the 

necessity of description-based bias evaluation 

for LLMs.

• Future Work: 

Exploring novel bias mitigation methods for LLMs in 

description-based benchmark beyond traditional 

term-based benchmarks.

Conclusion

• Observations

• DBB reveals biases across different models, with GPT-4o showing the highest bias, even though it 

has lowest level of bias on existing datasets measuring term-based bias.

• DBB vs. BBQ

• 477 concepts overlapping between our DBB and BBQ, one of the most impactful dataset.

• BBQ bias score = −0.0008 (value range [-1, 1], 0 indicating no bias)

• DBB bias score 𝑆 = 67% (value range [0, 1], 0 indicating no bias) 
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Does this suggest that LLMs are truly unbiased – 
or current benchmarks measuring bias in the 
superficial term-based way are insufficient to 

capture the full spectrum of biases?

Existing method

𝑷(𝒑𝒊𝒄𝒌 𝟏│𝑴𝒂𝒓𝒚)≠𝑷(𝒑𝒊𝒄𝒌 𝟏│𝑮𝒆𝒐𝒓𝒈𝒆)

&

𝑷(𝒑𝒊𝒄𝒌 𝟐│𝑴𝒂𝒓𝒚)≠𝑷(𝒑𝒊𝒄𝒌 𝟐│𝑮𝒆𝒐𝒓𝒈𝒆)

Bias is measured:

• Extract 1,547 pairs of bias-related concepts from four datasets. 

Generate context given concepts: 1,547 generated contexts. 

• Generate 1,547 options given concepts and contexts in pairs. 

• Generate contexts and options with [[X]] form 1,547 meta questions. 

Replace [[X]] with demographic identities. 5 demographic 

dimensions, 50 identities, including both explicit and implicit settings.

• Replace [[X]] and form pair-wise comparison instances within 

demographic dimensions: 103,649 instances.

our benchmark prior benchmarks

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