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Abstract: Social Media has been gaining tremendous momentum. Blogs have rapidly evolved into a plethora of 

social media platforms that enabled people to connect, share and discuss anything and everything, from personal 

experiences, to ideas, facts, events, music, videos, movies, and the list goes on forevermore. In this work, we 

propose an effective edge-centric approach to extract sparse social dimensions. The study of collective behavior is to 

understand how individuals behave in a social network environment. Oceans of data generated by social media like 

Facebook, Twitter, Flicker and YouTube present opportunities and challenges to studying collective behavior in a 

large scale. In this work, we aim to learn to predict collective behavior in social media. In particular, given 

information about some individuals, how can we infer the behavior of unobserved individuals in the same network? 

A social-dimension based approach is adopted to address the heterogeneity of connections presented in social media. 

However, the networks in social media are normally of colossal size, involving hundreds of thousands or even 

millions of actors. The scale of networks entails scalable learning of models for collective behavior prediction. To 

address the scalability issue, we propose an edge-centric clustering scheme to extract sparse social dimensions. With 

sparse social dimensions, the social dimension based approach can efficiently handle networks of millions of actors 

while demonstrating comparable prediction performance as other non-scalable methods. 
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I.  INTRODUCTION  

Social Media : 

Social media refers to the means of 

interactions among people in which they create share, 

exchange and comment contents among themselves 

in virtual communities and networks. Andreas 

Kaplan and Michael Haenlein define social media as 

"a group of Internet-based applications that build on 

the ideological and technological foundations of Web 

2.0, and that allow the creation and exchange of user-

generated content. Furthermore,social media employ 

mobile and web-based technologies to create highly 

interactive platforms via which individuals and 

communities share, co create, discuss, and modify 

user-generated content. It introduces substantial and 

pervasive changes to communication between 

organizations, communities and individuals. 

 Different types of social media include 

collaborative projects such as Wikipedia, blogs such 

as Blogger, social networking sites like Facebook, 

content communities like Youtube and so on. 

Collective Behavior 

Social media such as Facebook, MySpace, 

Twitter, Blog Catalog, Digg, YouTube and Flickr, 

facilitate people of all walks of life to express their 

thoughts, voice their opinions, and connect to each 

other anytime and anywhere. For instance, popular 

content-sharing sites like Del.icio.us, Flickr, and 

YouTube allow users to upload, tag and comment 

different types of contents (e.g., bookmarks, photos, 

videos). Users registered at these sites can also 

become friends, a fan or follower of others. The 

police and expanded use of social media has turned 

online interactions into a vital part of human 

experience. The election of Barack 

Obama as the President of United States was partially 

attributed to his smart Internet strategy and access to 

millions of younger voters through the new social 

media, such as Facebook, a popular social 

networking site claiming to attract 400 million active 

users up to date1. The large population actively 

involved in social media also provides great 

opportunities for business.  
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One of the top Collective behaviors is not 

simply the aggregation of individuals' behavior. In a 

connected environment, behaviors of individuals tend 

to be interdependent. That is, one's behavior can be 

incensed by the behavior of his/her friends. This 

naturally leads to behavior correlation between 

connected users. Such collective behavior correlation 

can also be explained by homophile is a term coined 

in 1950s to explain our tendency to link up with one 

another in ways that comer rather than test our core 

beliefs. Essentially, we are more likely to connect to 

others sharing certain similarity with us. This 

phenomenon has been observed not only in the real 

world, but also in online environments. In other 

words, similar people tend to become friends, leading 

to similar behavior between connected egos in a 

social network. Take marketing as an example. If our 

friends buy something, there is a better-than-average 

chance that we'll buy it too. 

Since a social network provides valuable 

information concerning actor behaviors, one natural 

question is how we can utilize the behavior 

correlation presented in a social network to predict 

collective behavior. In particular, the collective 

behavior prediction problem can be stated as follows: 
 

1.1 Heterogeneous Relations in Social Networks: 
It is often a luxury to have detailed relation 

information, though some sites like LinkedIn and 

Face book do ask people how they know each other 

when they become connected. Most of the time, 

people decline to share such detailed information, 

resulting in a social network between users without 

explicit information about pair wise relation type. 

Even if the pair wise relation information is available, 

it is not necessarily relevant or reined enough to help 

determine the behaviors of connected users. For 

example, knowing two actors are college classmates 

does not help much for the behavior prediction of 

voting for a presidential candidate.  

 

The above concerns pose the following two 

challenges to be addressed for collective behavior 

prediction: 

¶ Without information of relation type, is it 

possible to different relations based on 

network connectivity? 

¶ If relations are different, how can we 

determine whether a relation can help 

behavior prediction? 

1.2 Social Dimensions: 

1. To address the heterogeneity presented in 

connections, we have proposed a framework 

(SocDim) for collective behavior learning. 

2. Framework SocDim is composed of two 

steps: 

¶ Social dimension extraction 

¶ discriminative learning 

 

These social dimensions can be treated as features of 

actors. 

1. Since network is converted into features, 

typical classifier such as support vector 

machine can be employed. 

2. Concerns about the scalability of SocDim 

with modularity maximization: 

a) The social dimensions extracted according 

to modularity maximization are dense. 


