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Abstract

Background

Experiments and Results

We propose a RAG-based system that takes into account the 
user history to improve news headline personalization. Our 
experiments reveal that to generate headlines that better align 
with user preferences, the retrieved user records that served as 
generation references should satisfy three conditions 
simultaneously: be of a certain quantity, have high relevance to 
the candidate news, and have adequate topical diversity.

1. How did we do Personalized news headline generation?
Generating a unified rhetorical style, or incorporating user 
records to make customized personalization of news 
headline generation.

2. How could we do Personalized news headline generation 
with Large language models?
Retrieving the most relevant user records to the candidate 
news added it to the prompt as a flexible user representation 
while facing different needs of the candidate news. 

—> Retrieval-Augmented Generation!

We compare two types of retrievers in our RAG framework: a 
BM25 retriever, which performs lexical matching between the 
candidate article and the user’s records, and a dense retriever, 
which captures semantic similarity based on embeddings. 
After retrieval, the records are re-ranked by relevance score, 
and the top-k results (k = 1~11) are concatenated with the 
current input to form the prompt for generation.
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Based on the current news article,
    the generated news headline is as:

Phoenix News Briefs: Fatal Fire,
Harassment Allegations,

and NBA Updates.

Top Berkeley 
news: ICE agent 
shows up at …

History Records

1. …
2. …

I prefer “Top Phoenix news: APS 
worker dead after fire in electrical 

vault; buildings still without power”

Methology
Input news article: 
Here’s what you 
need to know about 
what’s happening in 
Phoenix……

Output news 
headline:Top 

Phoenix 
news: APS 

worker dead 
after fire……

Top Berkeley 
news: ICE agent 
shows up at …

1. …
2. …

History Records

Retrieving 
relevant 
records

Generation 
model(LLMs)

concat

As the number of user records increases, the performance of all 
RAG models improves. The BM25 retriever achieves a better 
balance between the relevant results and the diverse records. 


