
Observation: Single-dimensional models trained via preference alignment (e.g., 
DPO) implicitly encode Density Ratios relative to their reference 
model                      . This ratio quantifies the model's preference for the output 
and can be seen as a "free lunch" that can be leveraged at no extra cost.
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1. Introduction

WeChat Paper

Objective: Enabling LLMs to simultaneously embody multiple personality attributes.

Motivation: Can we directly aggregate these "free" 
preference signals at decoding-time to achieve 
efficient, flexible, and controllable generation of 
multi-personality?

  

Main results: Experiments on MBTI personality and 
Role-Playing demonstrate the effectiveness of MPG,  
SCR outper-forms baselines across both tasks, showing 
improvements up to 16%–18%.

Weakness of existing methods: Retraining-based methods are costly, scale poorly, 
and struggle to adapt to new preferences. Decoding-time methods often rely on 
external reward models, limiting flexibility. Simple model combination (e.g., 
logits aggregation) mechanisms are heuristic and lack robustness.

Method—MPG Framework: 
Reformulate Multi-Personality Generation as 
sampling from a target strategy that aggregates N 
single-dimensional density ratios.

Demonstrate that by using rejection sampling, 
A(y|x) is proportional to the weighted sum of these 
density ratio.

Implement—SCR: 
Efficient Speculative Chunk-level  Rejection 
sampling via parallel chunk proposal and 
validation.
① Speculative proposal with rejection-based 

validation
② Parallel multi-preference scoring
③ Online update of M: three-phase sliding-

window estimation (Warm-up,  Estimation, 
Stabilization)

2. Methodology

3. Experiments
Personalized Weight Tuning: Adjusting the 
weight vector to fine-grained control over 
personality dimensions, conflicts between 
traits can be resolved and convergence to the 
target personality.


