
Hypothesis: Steering at 
residual stream amplifies 
off-target noise, causing 
performance degradation

Steering at the Source: 
Style Modulation Heads for Robust Persona Control
Yoshihiro Izawa* | Gouki Minegishi | Koshi Eguchi | Sosuke Hosokawa | Kenjiro Taura

Finding: only 2-3 heads 
create persona/style 
information
(Style Modulation Heads)

Verification: Steering at 
the persona source point 
mitigate trait/coherency 
trade-off

Background Persona Source Identification

Motivation

Trait Score (↑) Coherency Score (↑)

Perplexity (↓) MMLU Score (↑)

IFEval Score (↑) GSM8K Score (↑)

𝒉𝑙′ = 𝒉𝑙 + 𝛼 ∗ 𝑓(𝒉𝑙)

𝒉𝑙: hidden state
𝛼 : Steering Strength
𝑓(𝒉𝑙): Persona Vector

Persona Helpful
Persona
Vector

Residual Stream has 
off-target noise

(e.g., knowledge, time and space)

↓
Steering amplifies noise

↓
Performance Loss,

Model Collapses

Identify Persona 
Emergence Point:
Style Modulation 

Heads
↓

Steering at the Source
↓

Amplify only Persona

Conventional SteeringActivation Steering

Attention Output MLP Output

Attn/MLP Input Attn/MLP Output
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Head Contribution Score

< 𝑓 𝑜𝑙,𝑖 𝑊𝑙,𝑖
𝑂 , 𝑓 𝑀𝐻𝐴 𝒉𝑙 >

Persona Contribution
of Each Head Output 
to Attention Output

Style Modulation Heads
Layer20. Head(3, 5, 28)
(Qwen2.5-7B-Instruct)

Only 3 Heads are critical
for Persona Amplification

Persona Emerge Layer

Steering Position Comparison

Trait / Coherency Pareto Frontier Analysis

Paper Code

Example of Low Coherency Sentence

General utility metrics does not predict 
asymmetric coherency degradation

Qualitative Analysis Quantitative Analysis

Component-Level Analysis Head-Level Analysis
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