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01. Introduction

• Personality in LLMs
• Applications: personality simulation, sociological research...
• Assessment: MBTI and BFI, LLM as judge

• Current works
• Prompt based: explicit & implicit
• Training based: sft, rlhf

• Challenge
• Prompt-based induction: unstable, depending on the specific prompts.
• Model training: resource-intensive, requiring labeled data.
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01. Introduction

NPTI: Neuron-based approach for Personality Traits Induction in LLMs
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01. Introduction

Neuron-based Personality Trait Induction in Large Language Models

• Contribution:

• PersonalityBench: personality descriptions, 180,000 situational questions for 
BigFive traits.

• Neuron identification: method to locate trait-linked neurons.
• Neuron manipulation: method to modify personality neurons.



02. Method - PersonalityBench Construction 

• Personality Description Generation: Big Five traits and facets.
• Situational Question Construction: IPIP-NEO-300 questionnaire, real-world 

topics, refinement to ensure objectivity and minimize bias.
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02. Method - Neuron Identification

• Neuron Specification

• Probablity Calculation

• Neuron Identification

activation value • ℎ: output of the MHA module for a 
specific token

• σ: a non-linear activation function, 
such as SiLU

• �1−3: learned projection matrices
• i: i-th neuron
• n: total number of generated tokens
• t :  certain personali ty trai t .  A + 

represents positive aspect, and a - 
represent the opposite

• δ: activation probability difference
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• Neurons are classified as controlling the positive aspect of trait t if δ exceeds 10%, 
and vice versa.



02. Method - Neuron Modification

• Increase the activation value of positive neurons.
• Deactivate negative neurons.
• Maintain the original values of neutral neurons.

• f: weighted function
• ����:  the original neuron value
• γ: a hyperparameter controlling the 

magnitude of change
• �95 :  t he  95 th  pe rcen t i l e  o f  t he 

neuron's original activation
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03. Experiment - Settings

• Baseline methods:
• Simple prompt induction, P^2 induction, PAS, ActAdd, SFT.

• Evaluation methods:
• Automatic Evaluation: SocialIQA, ChatGPT as evaluator, scored on a 1-5 

scale.
• Human Evaluation: 200 questions, ranked by five judges.
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03. Experiment - Evaluation Results

Neuron-based Personality Trait Induction in Large Language Models

• Automatic evaluation results on LLaMA-3-8B-Instruct model:

• Human evaluation results:
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• Automatic evaluation results on LLaMA-3-8B-Instruct model:

• Human evaluation results:

highest performance scores, 
lowest variance->stable 
performance。
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• Automatic evaluation results on LLaMA-3-8B-Instruct model:

• Human evaluation results:

NPTI's rankings closely match 
fine-tuning across traits, showing 
comparable performance。

03. Experiment - Evaluation Results

highest performance scores, 
lowest variance->stable 
performance。



• Automatic evaluation results on models with different sizes and families.
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03. Experiment - Evaluation Results

NPTI outperforms prompt-
based methods consistently.

• Automatic evaluation results on models with different sizes and families.



03. Experiment - Ablation Study

• Results of ablation experiment on LLaMA-3-8B-Instruct. 
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• Results of ablation experiment on LLaMA-3-8B-Instruct. 
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03. Experiment - Ablation Study

Removing the weighted function decreases 
fluency across most traits.



• Results of ablation experiment on LLaMA-3-8B-Instruct. 
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03. Experiment - Ablation Study

Increasing the  γ  value  improves 
personality scores but reduces fluency.



• Results of ablation experiment on LLaMA-3-8B-Instruct. 
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03. Experiment - Ablation Study

Lowering the threshold increases 
personality score but reduces fluency.



• Personality scores when activating neurons across different layers. 
• Orange bar: results of activating neurons in five consecutive layers
• Blue line: the results of activating neurons in a single layer. 
• Green line: scores by activating neurons across all layers.
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• Personality scores when activating neurons across different layers. 
• Orange bar: results of activating neurons in five consecutive layers
• Blue line: the results of activating neurons in a single layer. 
• Green line: scores by activating neurons across all layers.
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Relying on several 
layers cannot lead to
optimal performance.
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04. Case study

Neuron-based Personality Trait Induction in Large Language Models

• Demonstrate neurotic and extraverted personalities. 
• Underlined text: traits of extraversion
• Wavy underlined text: traits of neuroticism.



04. Case study

Neuron-based Personality Trait Induction in Large Language Models

• Demonstrate neurotic and extraverted personalities. 
• Underlined text: traits of extraversion
• Wavy underlined text: traits of neuroticism.

NPTI’s 
responses 
clearly exhibit 
traits of both 
extroversion 
and anxiety!



05. Conclusion

Neuron-based Personality Trait Induction in Large Language Models

• PersonalityBench
• Personality related neuron identification&manipulation
• Code: https://github.com/RUCAIBox/NPTI



https://github.com/RUCAIBox/NPTI
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