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Why and What This Paper is About?
• Motivation

• Linear representation of concepts -> can we automate finding a direction 
for behaviours?

• How much can we abuse the utility of this ‘behavioural direction’?

• Objectives
1. Create an automated pipeline to find ‘behavioural direction’
2. Use the directions to steer and monitor

• Use the direction to induce behaviour without fine-tuning
• Detect misalignment in fine-tuned models
• Use the direction to mitigate the misaligned fine-tuned models
• Use the direction to screen insecure datasets



Trait name 
+ brief description

Contrastive system prompt Evaluation questions Evaluation rubrics

Frontier LLM

5 prompts to elicit behavior 
+ 5 prompts to suppress 40 qns to evoke behavior

Extraction set Evaluation set

Assess whether it reflects 
the persona trait

Score 0-100

GPT 4.1 mini

Framework



5 prompts to elicit behavior 
+ 5 prompts to suppress

Extraction set

Assess whether it reflects 
the persona trait

Score 0-100

GPT 4.1 mini

Positive 
generations

Negative 
generations

Average residual stream 
for positive generations

Filtered positive 
generations

Filtered negative 
generations

Average residual stream 
for negative generations

Filter >50 for positive, 
<50 for negative

Candidate vector for 
each layer

subtract

To determine the best layer to intervene, we test them one by one.



Residual stream, a different paradigm

https://transformer-circuits.pub/2021/framework/index.html
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Finding #1: Induce behavior w/o fine-tuning
• Investigated 3 behaviors: evil, sycophancy, hallucination



Finding #2: Detect misaligned fine-tuned 
models



Finding #2: Detect misaligned fine-tuned 
models

Finetuning shift: Change along the persona vector direction after fine-tuning



Finding #3: Mitigate misaligned behavior



Finding #4: Screen insecure datasets

Training data Base model’s answer

layer 𝑙, example 𝑖

Persona vector unit normActivation

Len of dataset

Projection diff



Finding #4: Screen insecure datasets



Analysis

• Strengths
• Impressive usage of behaviour directions
• Completely automated with little required input

• Weaknesses
• Only tested on three behaviors; would be interesting to see where it fail
• Heavily reliant on LLMs
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