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PROBLEM

Large Language Models (LLMSs) have been
widely adopted in various applications.
However, inherent biases within these models
can lead to unfair treatment of different
demographic groups, reinforcing stereotypes and
perpetuating inequalities.

To address this Issue, my project focuses on
evaluating biases framework for bias evaluation.
using four key metrics: Categorical Bias Score
(CBS), All Unmasked Likelihood (AUL),
Counterfactual Sentiment, and Gender Polarity.
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OBJECT DESIGN

CBS: Customized templates filled
with demographic-related words,
variance computed over CrowS-Pairs.
AUL.: Sentence pairs differing only by
protected attributes are tested for
likelthood consistency.
Counterfactual Sentiment:
Sentiment scores are derived using
Wasserstein-1 distance to measure
distribution shifts.

Gender Polarity: Gender bias Is
quantified by averaging bias scores for
gendered words across generated text.
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CURRENT SYSTEM

LLMs such as BERT, GPT,
and RoBERTa are known to
exhibit biases. Existing
approaches focus on general
fairness but lack metric-
specific evaluations to
Identify nuanced biases In
sentence generation,
sentiment, and demographic
assoclation.
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SUMMARY

This project provides a focused
evaluation of fairness in LLMSs
using four specific metrics. Results
reveal areas where models like
GPT-2, BERT, and RoBERTa
exhibit biases, particularly in
sentiment, gender representation,
and probability distributions. These
findings offer pathways for
Improving fairness in LLMs.
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REQUIREMENTS

* Develop a framework for testing the

four assigned metrics (CBS, AUL,
Counterfactual Sentiment, and
Gender Polarity).

o Use datasets like CrowS-Pairs and

the Gender Lexicon to evaluate
falrness across demographic groups.

» Conduct experiments to measure and

compare biases across LLMs.

* Provide actionable insights for bias

mitigation.
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