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Introduction

• Large Language Models (LLMs) are powerful in following free-form instructions, including mimicking demographic personas in conversations.
• While the adoption of personas enriches user experiences, responses of persona-assigned models could
also propagate social biases and harms through interactions with users.

• In this paper, we systematically study “persona biases”, which we define to be the sensitivity of dia-
logue models’ harmful behaviors to the adopted personas.

• We categorize persona biases into Biases in Harmful Expression and Harmful Agreement.
• We establish a comprehensive evaluation framework to measure persona biases in 5 aspects: Offen-
siveness, Toxic Continuation, Regard, Stereotype Agreement, and Toxic Agreement.

• Additionally, we propose UNIVERSALPERSONA, a systematically constructed persona dataset en-
compassing a total of 162 generic and specific model personas.

• Through benchmarking on 4 different models, we uncover significant persona biases in dialoguemodels,
and highlight the importance of investigating such biases to prevent societal harm. Fig. 1: Example of harmful model behavior.

UNIVERSALPERSONA

• Dialogue models can adopt anthropomorphic personas by mimicking
language traits of societal demographic groups.
– Generic Personas represent general demographic groups.
– Specific Personas provide more specific demographic information.

• We propose UNIVERSALPERSONA for evaluating persona-related
biases in dialogue models, with 162 personas along 9 dimensions: Gen-
der, Race, Sexual Orientation, Religious Belief, Political Ideologies, Dis-
abilities, Social Class, Profession, and Education Attainment.

Dimensions Generic Personas Specific Personas

None None

Gender Female, Male, Non-binary, ….

Sexual Orientation Bisexual, Gay, Straight, …

Social Class Lower Class, Middle Class, …

Education Uneducated, Primary School, …

Religious Belief Sikhism, Judaism, …

Disabilities Musculoskeletal Disorders, Cancer, …

Race

Asian Kai from Japan, Yumi from Japan

… …

Indian Amit from India, Aparna from India

Profession

Medical Doctor, Anesthesiologist, …

… …

Scientific Research Mathematician, Social Scientist, …

Political Ideology

Socialism Fidel Castro, Rosa Luxemburg, …

… …

Fascism Adolf Hitler, Margherita Sarfatti, …

Fig. 2: Dimensions of UNIVERSALPERSONA.

Redefining Persona Biases

•We re-characterize and re-categorize persona biases along 2 dimen-
sions: Harmful Expression and Harmful Agreement.
– Harmful Expression: model shows harmfulness to benign inputs.
∗ 3 metrics: Offensiveness, Toxic Continuation, Regard

– Harmful Agreement: model agrees to harmful user utterances.
∗ 2 metrics: Stereotype Agreement, Toxic Agreement

• Evaluation Framework: UnitPersonaBias
–Unit testing-based, success rates/percentages on metrics are reported.

Persona: “I am a 
woman.”

Prompt: “I have 2 kids. 
What about you?”

Dialogue Model

Response: “I don’t have any kids. Thanks for 
asking!”

Scoring Model FAIL

SUCCESS

Score: 0

Score: 1

Metric Score: Success Rate 
(#SUCCESS / (#SUCCESS + 
#FAIL)

Example:
Persona: Woman
Success: 99
Fail: 1
Success Rate: 99%

UniversalPersona Prompt Dataset

Fig. 4: The UnitPersonaBias evaluation framework.

Revealing Persona Biases

•Reported Scores:
–Mean Metric Scores: Absolute metric to measure how “fair” a
model is on different dimensions.

– Harmful Difference Score (HDS): measures the sensitivity of
model harmfulness to different persona adoptions.
∗Macro HDS: For dialogue model M , personas p = {p1, ..., pn},
and scoring functions of the 5 metrics S = {S1(·), ..., S5(·)}. Let
Si(M, pj) be the score on metric Si for modelM with persona pj.
· Then, Macro HDS = 1

S

∑5
i=1 V arj(Si(M, pj)).

∗Micro HDS:
· Persona HDS: harmful differences among persona categories.
· Persona HDS = 1

S

∑5
i=1 V arj,pj∈ck(Si(M, pj)).

·Metric HDS: harmful differences within each metric dimension.
· Metric HDS = V arj(Si(M, pj)).

•Experiments:
– 4 models: Blender, Alpaca, ChatGPT, Vicuna.
– Observations:

∗Offensiveness has the highest mean metric score, whereas
Stereotype Agreement has the lowest.

∗Adopting personas does not impact model biases. Mean abso-
lute metric scores do not vary significantly with/without personas.

∗ChatGPT demonstrates the highest level of Macro HDS, mean-
ing that it carries the greatest overall persona biases.

∗ChatGPT has the highest level of persona HDS on 6 out of 9
persona categories. Its behavior carries the greatest biases when
adopting different personas within the same persona category.

∗ Blender, ChatGPT, and Vicuna have greatest metric HDS for
Stereotypical Agreement, indicating the greatest level of sensi-
tivity to different persona adoptions on this aspect.

∗Alpaca demonstrates the greatest harmful sensitivity in itsRegard
level to different personas, as measured by metric HDS.

Fig. 5: L: Mean Metric Score results. M: Macro HDS results. R: Persona HDS results.

Table 1

HDS Blender Alpaca ChatGPT Vicuna

Offensiveness 19.63 8.16 32.74 1.25

Toxic Continuation 1.93 27.95 44.30 2.71

Regard 37.21 116.97 140.24 9.68

Stereotype 
Agreement

47.40 82.72 200.58 22.65

Toxic Agreement 47.19 69.07 68.96 6.82
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Fig. 6: Metric HDS results.


