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Introduction
Personalization in News Headlines
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In the final of the 2022 Qatar World Cup
held at the Lusail Stadium in Qatar,
Argentina and France battled to a 3-3
draw in regular and extra time. Argentina
emerged victorious with a final score of
7-5 in the penalty shootout, clinching the
championship...

Qatar World Cup | 
Messi Crowned! 
Argentina Triumphs!

Qatar World Cup | 
Thanks to Mbappé, 
A Great Final is 
Achieved

Personalized news headline generation involves generating a user-specific headline
based on the user’s reading interest.
The fundamental idea is that readers with different preferences can find their focal
characters or aspects they are interested in, even within the same news.



Motivation
Eye-attracting Headlines or Potential Clickbait
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Excessive personalization may threaten the factual consistency of news headlines.

News Article
Giannis Antetokounmpo scored 30
points and had his third triple-double
of the season to help Milwaukee rout
the Golden State Warriors 118-99 on
Thursday night, ...
Curry with 12 points, eight rebounds,
four assists and two steals ...
Stephen Curry gave a Golden State
Warriors fan a special moment ...

Original Headline
Bucks Rip Warriors 118-99

1. Curry and the Warriors take on the Rockets
2. Stephen eager to rectify Christmas Day struggles against Suns
3. Splash brothers Curry, Thompson lead Warriors past Pistons
4. Rockets look to take 2-0 regular-season series lead over the Spurs

1. Giannis Antetokounmpo cleared from protocols
2. Bucks’ Giannis Antetokounmpo(illness) available on Friday
3. Giannis Antetokounmpo expected to play on Christmas

A’s Historical Clicks

B’s Historical Clicks

Giannis Antetokounmpo triple-double help Bucks rip

Stephen Curry bring young Rockets fan✘ special moment
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Problem Formulation

We perceived news headline generation as a headline-specialized summarization task.

User 𝒖𝒖

User’s Historical Clicks 𝑪𝑪𝒖𝒖

1. 𝒄𝒄𝒖𝒖𝟏𝟏
2. 𝒄𝒄𝒖𝒖𝟏𝟏

…
N. 𝒄𝒄𝒖𝒖𝑵𝑵

…

Word Sequence 𝒘𝒘𝑻𝑻
𝒄𝒄 in

News Headline 𝒄𝒄𝒖𝒖𝑵𝑵

𝒘𝒘𝟏𝟏
𝒄𝒄 𝒘𝒘𝟐𝟐

𝒄𝒄 𝒘𝒘𝑻𝑻
𝒄𝒄

𝑇𝑇 is the maximum length of the headline.

News body 𝑿𝑿𝒗𝒗
…𝒘𝒘𝟏𝟏

𝒗𝒗

News 𝒗𝒗

𝒘𝒘𝟐𝟐
𝒗𝒗 𝒘𝒘𝑴𝑴

𝒗𝒗

𝑀𝑀 is the maximum length 
of the News body.

Specific-customed headline 𝒀𝒀𝒗𝒗𝒖𝒖

…𝒚𝒚𝟏𝟏𝒖𝒖 𝒚𝒚𝟐𝟐𝒖𝒖 𝒚𝒚𝑻𝑻𝒖𝒖𝒚𝒚𝟑𝟑𝒖𝒖

Method
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Method
The Framework of FPG

It has N layers of transformer blocks in both news encoder and decoder.
(a) is history encoder, (b) is personalized news encoder, and (c) is user-guided decoder.
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Method
History Encoder

The history encoder aims to learn users’ interest representations based on their
historical behaviors. We denote 𝐸𝐸𝑢𝑢 as the news-level user interests of 𝑢𝑢.
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Method
Personalized News Encoder

The personalized news encoder intends to encode a candidate news by matching user
interests, using a history-cross attention to integrate the user's historical behaviors.
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Method
User-guided Decoder

The user-guided decoder generates a personalized headline based on a fact-aware
user's global interests representation and the relevance of news-level interests.

We use the negative log-likelihood as
the loss function to train the headline
generation model:
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Method
Fact-enhanced Training

We  apply a multi-stage fact-enhanced training phase to improve the factual
consistency of generated headlines by minimizing a contrastive learning loss 𝐿𝐿𝐶𝐶𝐶𝐶𝐶𝐶.

𝑪𝑪: User’s Historical Clicks
𝑿𝑿: Candidate News
𝒀𝒀: Specific-customed Headline 
𝒀𝒀+: High Factual Score Headline
𝒀𝒀−: Factual Errors Headline
𝑫𝑫𝒍𝒍: News Clicked by a Maximum of 𝒍𝒍 users



Experiments
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Evaluation Metrics

Personalization

Factual Consistency

Coverage

FactCC Score

The average F1 of ROUGE scores

We adopt a three-pronged approach to comprehensively evaluate headline quality.

Coverage

Personalization

Factual 
Consistency03 02

01

Evaluation Metrics



Experiments

11
ICDM 2023 – 23rd IEEE International Conference on Data Mining

Overall Performances on PENS benchmark

Our method outperforms others in balancing personalization with factual consistency
in news headline generation, achieving the highest coverage scores, which suggests
it creates more informative and fluent headlines that align well with users' interests.



Experiments
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Case Study

Our model successfully combined user interests with factual consistency, creating
personalized and informative headlines that avoid potential clickbait.
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The source code will be ready soon at https://github.com/ictmldm/FPG
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