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Abstract
Blogging has become a popular and convenient way to 
communicate, publish information, share preferences, voice 
opinions, and provide suggestions, report news, and form virtual 
communities in the Blogosphere. The blogosphere obeys a power 
law distribution with very few blogs being extremely influential 
and a huge number of blogs being largely unknown. Regardless of 
a (multi-author) blog being influential or not, there are influential 
bloggers. However, the sheer number of such blogs makes it 
extremely challenging to study each one of them. One way to 
analyze these blogs is to find influential bloggers and consider 
them as the community representatives. Influential bloggers can 
impact fellow bloggers in various ways. In this paper, we study the 
problem of identifying influential bloggers. We define influential 
bloggers, investigate their characteristics, discuss the challenges 
with identification, develop a model to quantify their influence, 
and pave the way for further research leading to more sophisticated 
models that enable categorization of various types of influential 
bloggers.
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I. Introduction
A blog site or simply blog (short for web log) is a collection of 
entries by individuals displayed in reverse chronological order. 
These entries, known as the blog posts, can typically combine 
text, images, and links to other blogs, blog posts, and/or to Web 
pages. Blogging is becoming a popular means for mass Web 
users to express, communicate, share, collaborate, debate, and 
reflect. The blogosphere is the virtual universe that contains 
all blogs. Bloggers, the blog writers, loosely form their special 
interest communities where they share thoughts, express opinions, 
debate ideas, and offer suggestions interactively. The blogosphere 
provides a platform conducive to building the virtual communities 
of special interests. It has been observed that blogs not only help 
in creating new relationships but also enhance existing ones. A 
seminal analysis on the interpersonal nature of blogs is published 
in Stefanone and Jang [1,8]. The blogosphere and social media 
in general reshapes business models (Scoble and Israel [17]), 
facilitates viral marketing, provides trend analysis and sales 
prediction  capabilities (Gruhl et al., [11]. Mishne and de Rijke 
[16], aids counter-terrorism efforts (Coffman and Marcus [ 6]), and 
acts as grass root information sources. Blogs can be categorized 
into two major types: individual and community blogs. For an 
individual blog, the host is the only one who initiates and leads 
the discussions and thus is naturally the influential blogger of 
his/her site. In a community blog, however, many have equal 
opportunities to participate and hence there is a possibility for 
influential bloggers to emerge. Due to the reason mentioned above, 
we study community blogs. Henceforth, blogs refer to community 
blogs.

II. Modeling Formulation

A. Zero Crossing Model (ZC)
A generative model that uses simple and intuitive principles for 
each  individual blog, and yet it is able to produce the temporal 
characteristics of the blogosphere together with global topological 
network patterns, like power-laws for degree distributions, for 
inter-posting times, and several more. The model ZC uses a novel 
‘zero-crossing’ approach based on a random walk, combined with 
other powerful ideas like exploration and exploitation. Thus the 
model simultaneously models the topology and temporal dynamics 
of the blogosphere.

1. Formal Description of ZC Model
Each blogger has 3 parameters: pL (prob. of a post creating an out-
link), pE (prob. of exploration mode), and pLE (prob. of expanding 
a link). All blogs start at position 0 and publish a post in the first 
round. In each next round each blog A follows the 6 steps which 
are described next: 

Fig. 1: Zero-Crossing Model  

1. Change State
With probability 1/2 add one to current state of A, and with 
probability 1/2 subtract one A’s state. 

2. Create Post
If A’s current state is not 0 then stop else continue with next 
step. 

3. Initiate Cascade
A creates a post P. With probability 1-pL, A initializes a new 
conversation tree (P has no out-links) and stop else continue with 
next step.

4. Choose Mode
With probability pE blog A is in “exploration” mode and with 
1-pE it is in “exploitation” mode. 
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(i). “Exploitation” Mode
Let N (A) be the set of neighboring blogs, blogs A previously 
linked to. Then the probability of A choosing a neighboring blog 
B is  

(ii). “Exploration” Mode
A chooses a non-neighbor blog. Let N (A) be the set of blogs with 
no in-links from A. The probability of choosing a non-neighbor B 
is: 

(5). Choose post
The probability of choosing a post Q in blog B is:

A creates a link from its post P to the post Q of blog B

B. The Random Surfer Model of Webpage Ranking 
Algorithms
Consider PageRank (Brin and Page [3,4]) algorithm that builds upon 
venerable sociological measures, such as prestige and centrality, 
to determine an actor’s prominence and status in directed social 
networks, PageRank assigns numerical scores for each blog post, 
akin to webpages, to ‘‘measure’’ its relative importance as derived 
from the prominence of the other blogs or webpages from which 
they receive links or ties. The PageRank score of a blog post (pi) 
could also be interpreted as a probability (R (pi)) that represents 
the likelihood of a random surfer clicking on links, will arrive on 
this blog post, and is represented as:

where, d is the damping factor that the random surfer stops 
clicking, M(pi) is the set of all the blog posts that link to pi, 
L(pj) is the total number of outbound links on blog post pj, and 
N is the total number of blog posts. The PageRank values R could 
be computed as the entries of the dominant eigenvector of the 
modified adjacency matrix,

 
Where, the function l (pi, pj) is 1 if blog post pj links to blog post 
pi and 0 otherwise
The casual environments of the blogosphere, blog sites are very 
sparsely linked and it is not suitable to rank blog sites using 
Web ranking algorithms. The Random Surfer model of webpage 
ranking algorithms (Brin and Page [3, 4]) does not work well for 
sparsely linked network. The sparse adjacency matrix creates 
challenges in making the adjacency matrix stochastic which is a 
mandatory condition for the convergence of random surfer model 
to an optimum value. Further, the temporal aspect of blog posts 
exacerbates the problem of scarcity. Blog posts are extremely 
time sensitive. The extremely dynamic nature of blogosphere as 
compared with the web  new blog posts appearing so frequently, 
it is extremely challenging to keep track of the original source, 
thereby making the data on the blogosphere stale too soon.  Hence, 

the adjacency matrix of blogs (considered as a graph) will get 
increasingly sparser as thousands of new sparsely linked blog 
posts appear every day.

C. iFinder: A Model to Identify Influential Bloggers
Blog post influence can be visualized in terms of an influence 
graph or i-graph in which the influence of a blog post flows among 
the nodes. Each node of an i-graph represents a single blog post 
characterized by the four properties (or parameters): i; h; c and k. 
i-graph is a directed graph with i and h representing the incoming 
and outgoing influence flows of a node, respectively. Hence, if I 
denotes the influence of a node (or blog post p), then InfluenceFlow 
across that node is given by,

Fig. 2: "i-Graph Showing the Influence Flow Across Blog p"

Where,  are the weights that can be used to adjust 
the contribution of incoming and outgoing influence, respectively. 

 Denotes all the blog posts that link to the blog post p, where
; and  denotes all the blog posts that are referred 

by the blog post p, where
 are the total numbers of inlinks 

and outlinks of post p. Influence Flow measures the difference 
between the total incoming influence of all inlinks and the total 
outgoing influence by all outlinks of the blog post p. InfluenceFlow 
accounts for the part of influence of a blog post that depends 
upon inlinks and outlinks.The Influence (I) of a blog post is 
also proportional to the number of comments (cp) posted on 
that blog post. The influence of a blog post, p is defined  as,  

 where  denotes 
the weight that can be used to regulate the contribution of the 
number of comments (cp) towards the influence of the blog post 
p An  additive model is considered because an additive function 
is good to determine the combined value of each alternative 
(Fensterer [7]). It also supports preferential independence of all 
the parameters involved in the final decision.

III. Conclusions and Future Work
In this work, various models were proposed to identify influential 
bloggers in a community blog site. However, the blogosphere 
consists of more individual blogs than community blogs. 
Therefore, in future the study should include individual blogs 
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too. However, since individual blogs are single authored, it is 
inappropriate to find influential bloggers. This could be achieved 
by synthesizing a virtual community of similar individual blogs. 
We have published some works that aggregate individual blogs 
that are similar and were not connected previously (Agarwal et 
al.[1,2]). These aggregated individual blogs could be treated as 
a virtual community. However, different blogs have different 
outreach. This makes some blogs more visible and thus they are 
read more, which requires normalization of the model parameters 
proposed in our study and exploration of new parameters.
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