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 More than 1/3 information are rumors 
among a hot news  on Weibo.

 During the first two days of  event 
“MH370 Lost Contact” , 92 rumors 
were spread widely on Sina Weibo.

Motivation----Situation of Web News

 more than 32.1% of the first-hand 

information of major social news are 
released from Weibo.

Web news is 
important for our life!

We can not believe 
the web news!
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Is it true?

Motivation----Situation of Web News
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Weibo news: litchi dip in soy sauce is 

super delicious!



Our aims
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Real-time response: Is it true?

 the event is fresh 

with few hours

 Data: collect the 

latest data in real 

time.

 Model: online

 Message-level: analyze 

the credibility of one tweet

 Event-level: a lot of tweets 

related to the same event.

Keywords: “kind girl, homeless 

man, Shenzhen”

Time: “2013-03-25”



Real Time News Certification System
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Data 
Collection

Analysis 
Models

Visualization

What should be verificated?
a distributed data acquisition 

system: ZooKeeper + Redis.

How to verificate it?
Content , Propagation, Information 

sources

Why it is fake?
Key tweets; Key users; key words; 

key URL, key images….



 How to find useful messages?
Given some keywords, we sample microblog data by time slots.

 Real-time response?
A distributed data 

crawling system: 

26 servers.

Data Collection
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 We model the rumor detection problem from three 
aspects: content, propagation and information 
source.

Analysis Model Framework
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 A hierarchical credibility propagation model: 
message layer, sub-event layer and event layer. 

Content based method
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Zh-W Jin, J. Cao, Y-G Jiang, Y-D Zhang, News Credibility Evaluation on Microblog with 

a Hierarchical Propagation Model, ICDM 2014, ShenZhen, China.

Links are computed 

by semantic features.



 the propagation pattern is different between rumor 
and normal news. Our model captures the abnormal 
peak points to compute the propagation credibility.

Propagation based model
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(a) rumor: original             (b) rumor: normalization

(c) normal: original             (d) normal: normalization
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Information source based model
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 We build a user-based model to measure the 
credibility of information source. Features: 

 personal dependent: gender, location , verify 
information etc. 

 Personal independent: number of followers, the 
number of friends, etc. 

 advanced feature: sentiment feature and active 
feature.

 We train a SVM classier for user classification., 
and get a user credibility score denoted as Suser .



 From above individual models, we can get three 
credibility scores Scontent ; Sprop;  Suser , which 
measure the influence of each part.

 In this work, we apply Logistic Regression to 
blend these individual models. Given input data x
and weights w, it models the classification 
problem by the following probability distribution:

Model combination
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Fake News True News All

Count 73 73 146

#Images 10231 15282 25513

#Messages 23456 26257 49713

#Distinct User 21136 22584 42310

Experiments
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To evaluate the proposed model framework, we collect 

a real news dataset from Sina Weibo. 
The fake news collected from several top fake news rank list1

selected by authoritative news agencies from 2013 to 2014.

The true news are hot ones collected from XinHua Agency 

from 2013 to 2014.

1http://news.xinhuanet.com/zgjx/2014-01/08/c 133024019.htm;

http://opinion.haiwainet.cn/n/2013/1220/c232601-20062341.html



Models Accuracy

Content 0.740

Content+ Propagation 0.787

Content+ Propagation + User 0.801

Content+ Propagation + User+ ImageEnergy 0.863

Performance
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Based on our dataset, we compare the performance 

of different model combinations.

J. Cao, Y.D Zhang, News Credibility Evaluation on Microblog by Image Energy Model, 

MM2015, submitted.



 It aims to detect fake news with limited information 
before detection deadline (information of only the 
first several hours of a news event). 

Fake News Early Detection
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For an event:

 Data crawling:  20s

 600+ tweets, 600+ users,

 2000+ forward relationships 

 Model: 10s

 Certification results

 visualization

Efficiency
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Visualization--overview
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Event Overview Alert
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Visualization—Key opinions
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Event evolution with different opinions.



 The propagation of the event in time line;

 The propagation of the key microblog in space.

Visualization—key propagation
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 The information for the key users.

Visualization—key users
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Geolocation distribution of friends

Behavior is abnormal?

influence



 The key images concerned in this event. 

Visualization—key images
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 The system is Real-time .

 The event should be fresh

 The data should be the latest

 The model should be online

 The system is explainable.

 Mining the conflict data and key clues.

 Visualize the key users , key opinions, key 
locations
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Conclusion



Thank You!
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contact us: caojuan@ict.ac.cn
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