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PRIME: Large Language Model Personalization with 
Cognitive Dual-Memory and Personalized Thought Process

Personalization

Code: github.com/launchnlp/LM_Personalization

Contact: xlfzhang@umich.edu

Preamble: Personalization (Schafer et al., 2001; 

Berkovsky et al., 2005) aims to align model outputs with 

individuals’ unique needs, preferences and opinions.

 
Background:
• Early efforts include building Explicit User Models, utilizing 

Latent-factor Techniques, and leveraging Learnable User 

Embedding.

• Nowadays, users’ demand for personalized LLMs that reflect their 

unique histories and preferences has grown (Salemi et al., 2024; 

Liu et al., 2025). 

• Personalization adopted into various commercial applications.

Literature Review: Three major paradigms have 

emerged for realizing LLM personalization.

• Prompt Engineering

• Retrieval-augmented Generation

• Training-based parameterization

Limitations (Methods): In the community, there 

lacks a unified framework for systematically identifying 

which approach makes personalization more effective.

Limitations (Data): Existing benchmarks mainly 

focus on short-context queries and surface-level imitation.

EMNLP 2025

Codebase & DataPaper

Data: CMV Corpus

Results & Analyses

• To embark on genuine personalization, capturing users’ 

latent beliefs and perspectives, we introduce CMV 

(Change My View) corpus. 

• CMV corpus is derived from CMV reddit forum, where 

participants engage in extended dialogues, seeking to 

change original posters’ opinions.

• Statistics: CMV evaluation set includes 133 queries by 

41 OP authors, supported by 7,514 historical 

conversations published from 2013 to 2022. In the 

historical engagement set, active authors have on average 

28.1 positive and 155.1 negative conversations each.

• Challenges: LLMs expected to understand nuanced user 

beliefs and preferences in long-context setting.

PRIME (Framework) & Personalized Thinking

Episodic Memory (EM):

• Recall Complete History

• Recall Recent History

• Recall Relevant History

Semantic Memory (SM):

Parametric form:

• Input-Only Training (i.e., no target)

• Fine-Tuning (FT)

• Preference Tuning

Textual form:

• Hierarchical Summarization

• Parametric Knowledge Reification

Realizing personalized thinking via 

self-distillation (more details in paper):

• Profile Generation

• Review History Engagement

• Fast-thinking Filtering

• Proxy LLM Initialization & Reasoning

• Slow-thinking Filtering

Figure 3: Personalized thinking trace generated by PRIME. 

Figure 2: Overview of our unified framework, PRIME, augmented with personalized thinking.

General Formulation:

Figure 1: A sample evaluation query from our 

CMV dataset, and a sample candidate reply (→).

• Episodic memory grounded in simple recency often 

outperforms a semantic-similarity retrieval strategy.

• PKR-produced summaries are of equal qualities as 

Hierarchical Summarization, but more efficient.

• Overall, using SM alone leads to better results 

compared to using EM alone. Specifically, EM < 

Textual SM < Parametric SM.

• Surprisingly, DPO underperforms, likely due to data 

pairing issue (1 positive paired with 10 negatives).

• Generic reasoning has limitations

• Semantic memory (SM) beats 

episodic memory (EM)

• DUAL often underperforms SM 

alone

• Model-agnostic effectiveness of 

PRIME

• Personalized thinking is crucial

Figure 4. Memory Instantiation Preliminary Results. 

Table 1.  Comprehensive results on CMV evaluation set (average of 10 runs).

Figure 5. Model performance under five user-

profile replacement conditions (ablation study).

This suggests that PRIME’s reasoning depends 

critically on correct user history, and cannot be 

explained by bandwagon or popularity heuristics.

Figure 6. Average performance for Train-free Personalized Thinking study. Think refers to our train-free 

thinking approach. No Think is the non-thinking baseline where we prompt vanilla EM with the standard 

prompt. Non-P is the no personalization baseline. DS denote the generic reasoner version of each base model.

Our train-free approach outperforms all non-PRIME baselines including the strong generic reasoner (i.e., R1-

distill LLMs). This offers an effective way to handle “cold-start” challenge.

https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.html
https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.html

	Slide 1

