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Controllable Realignment for General LLMs

• Human preferences are diverse and personal, yet a pretrained LLM bakes in a single, 
fixed preference balance from its training data.

• General LLMs are good at answering questions but bad at recognizing user
preference.

How can we adjust the balance between question & preference of an LLM?
• Re-training / fine-tuning with specific preference level – costly
• Test-time alignment – no verifiable approach (diff. from math, code, …)

Key Insights
• The base model is already an implicit reward model.
• Under the following reward decomposition:
• 𝑠: generation state wo. preference (question only)
• 𝑠⊕𝑥!: generation state with preference
• The base model maximizes the question-related reward wo. preference and maximizes a

combination of question-related and preference-related reward with some 𝛼

REAR: Realignment Reward
• How to rebalance two reward terms? Adjusting 𝛼 to &𝛼 results in a new reward

Now we have two test-time methods using S!"#! :
(1) Best-of-N (2) Tree search (DVTS) (calculated from sub-trajectories)

Experiment Results

Token-level Reward Cumulative Rewards over Trajectory

REAR Score (Drop state-only terms)

Preference: General, Role-Play, … Preference: Do good math

Preference: Read
the image without

hallucinations

Paper Code


