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Motivation  
Problem: Large language models (LLMs) are increasingly used in 

settings where the style of interaction matters as much as the 

correctness of the answer. Long prompts are brittle and expensive in 

tokens while Fine-tuning is slow, costly, and hard to swap at runtime.

Research Question : Can we systematically learn or train behaviour 

vectors and apply them to any prompt?

Recent steering vectors work: Adding a direction in hidden space can 

change style/behaviour at inference time.



Problem Definition



Mathematical Formulation



Mathematical Formulation



Conclusion & Open Questions
Conclusion: Steering vectors provide a promising, lightweight mechanism for inference-time behavior control 

in LLMs. This makes them attractive and meaningful for personalization, safety, and A/B testing.

Open questions:

● Layer selection. We assumed we can pick a layer ℓ ∈ L and inject there. Which layer is best, and is the 

best layer behaviour-dependent?

● Robustness across prompts and topics. Does a politeness vector learned on customer-service dialogues 

still work on programming Q&A or medical advice?

● Multiple behaviours compose: some behaviours may compose well (e.g. polite + concise), others may 

interfere (e.g. playful + ultra-formal)

○ Can attempt linear composition.

○ This suggests a future objective of learning approximately orthogonal behaviour vectors.


