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Social network platforms provide sharing and reposting functionalities that facilitate the diffusion of information 

through the network, by enabling users to simultaneously share information with their social peers and triggering a 

cascade of adoptions. More formally, an information cascade is a social process for adoptions, where the decision of 

each user depends on the decision of people who have adopted the same content earlier. Such cascades have been 

identified in settings including blogging, e-mail, product recommen- dation, and social sites (e.g. Facebook and 

Twitter.)  

The availability of large-scale, time-resolved cascade data on the social Web allows us to study interesting ques- tions 

about their structure and properties: (a) How does information spread on networks? (b) How far and fast does 

information flow? (c) What is the structure of information cascades? (d) How does the network structure affect infor- 

mation flow? (e) How does the content being propagated affect the structure and shape of the information cascade?  

The recent literature has focused on these research issues and several aspects have been investigated, relative on 

how to measure social influence or how to model influence-driven information cascades. Recent models  assume that 

the speed of the diffusion can depend on elicitation processes which involve users, based on their mutual connection 

strength. The underlying assumption is that information propagates based on a transmission rate  which explains the 

influence exerted by user v  on u. Also, mutual elicitation can be correlated to topics of interest, so that information 

on different topics propagates at different speeds.  

Recently, a new line of research has been investigated, which explains information propagation in terms 

authoritativeness and susceptibility. In particular, each user exerts a degree of influence or susceptibility according to 

a set of topics which also represent her interests. Actions and user connections can be explained as the effect of such 

degrees of influence/susceptibility: a following relationship u ?v within a social network can be explained in terms of a 

latent topic upon which user v       is authoritative, and user u is susceptible. At the same time, u  becomes active on a 

cascade as a result of the influence exerted by v  on a specific topic for which u  is susceptible and v  is authoritative.  

It is natural to ask whether the two lines of research can be combined and the speed of the diffusion process can be 

explained in terms of authoritativeness and susceptibility. The hypothesis is that cascade dynamics can be explained 

low-dimensional latent vectors, representing authoritativeness and susceptibility of the users involved in the 

cascades, spread across a given number of topics.  

Motivated by the above intuition, we develop a probabilistic framework for modeling cascades and the underlying 

diffusion process. In particular, it assumes that item adoptions are governed by a stochastic diffusion process based on 

topic-level influence. An adoption in our framework can be either explained by the influence of a user who already 

adopted the given item, or by the relatedness of the susceptibility of user and the relevance of the item. By fitting the 

model parameters to the user activities, we learn the hidden topics relative to cascades, as well as the 

authoritativeness and susceptibility level of each user, which explain the speed of their adoption within the cascades. 

The model can thus be used for finding influential and susceptible users, discovering relations between them and 

predicting future adoptions. 

 


