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Abstract

In recent years, large language models (LLMs) such as ChatGPT have assumed a
pivotal role in a plethora of applications, ranging from automated question-answering
systems to tools capable of generating text, images, and even videos. The breadth and
profundity of their applications are substantial. Nevertheless, these LLMs often adopt
and magnify biases from their training data, leading to biased content on race, gender,
and nationality, negatively impacting social equality and personal rights. The task of
bias testing in LLMs is critical, as it aids in understanding the distribution of biased
data, analyzing the origins of such biases, and mitigating their impacts. Through such
research, we can develop more equitable and transparent artificial intelligence systems
that not only enhance the universality and acceptance of LLMs, but also safeguard users
from unfair treatment. Moreover, as the legal and ethical norms in Al progress,
investigating biases in LLMs will aid in their compliance, crucial for the sustainable
development of Al. Stereotypes, as the cognitive foundation of bias, are the primary
source of biases. Therefore, studying biases in large language models essentially
involves analyzing the stereotypes embedded within these models. This study employs
various testing methodologies and corresponding authoritative datasets to conduct two
distinct stereotyping task tests on the mainstream commercial LLM GPT-3.5, primarily
divided into the following two parts:

First, the exploration of in-group and out-group biases in LLMs. In-group
favoritism and out-group biases are significant areas of study in social science and
psychology. This section explores the feasibility of applying these theories to LLMs.
The study involved simulating roles for different social groups within the models,
observing potential changes in the models’ biases towards in-group and out-group

members. Overall, the experimental results indicated that the simulated models
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displayed lower bias tendencies in tests related to their associated in-groups and
exhibited higher levels of bias in out-group tests, demonstrating that models under role
simulation task can exhibit certain in-group favoritism and out-group biases. However,
the specific patterns of intergroup relationships are more complex, potentially involving
issues related to socio-economic conditions, political situations, regional conflicts, and
dataset biases.

Second, the study of LLMs’ capabilities to detect stereotype texts. This section
examines whether LLMs can accurately detect between stereotypical texts, neutral texts,
and anti-stereotypical texts, and provids optimizations for prompt engineering. The test
utilizes the authoritative stereotype dataset Stereoset proposed, which is extensive and
manually annotated with stereotype text labels across multiple bias types. According to
the research results, when LLMs equipped with prompt engineering optimizations,
demonstrate a reliable capability to recognize biased texts. This feature can effectively
assist in constructing biased datasets for artificial intelligence and regulating Al biases.

Additionally, it can serve as a self-check method for reducing bias in LLMs.
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