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Introduction
According to the latest Technorati’s report (http://technorati.com/blogging/state-of-theblogosphere), more than 184 million people worldwide have started a web blog, and
collectively they attracted at least 346 million blog readers. Due to their popularities, web
blogs have been the focus of many recent Internet studies. Aside from being a great
publishing platform, many of these studies confirmed the fact that modern blogs with
commenting-capabilities are also great places for meeting like-minded individuals and
forming new social relationships (e.g., Ali-Hasan & Adamic, 2007; Dennen & Pashnyak,
2008). As a result, it is not surprising that there is also a growing interest in discovering and
characterizing online communities that tend to naturally form around some web blogs. This
interest is shared not only among Internet researchers studying online communities, but also
among everyday Internet users seeking to join interesting conversations online. However, not
all blogs are capable of fostering and sustaining a community of loyal readers. Why is that?
Until now, most of the research that tried to answer this question has been conducted using
very limited case studies that relied heavily on manual content analysis (e.g., Herring et al.,
2005) or surveys (e.g., Blanchard, 2004). However, manual content analysis and surveys are
very expensive and time consuming. They are perfectly adequate for analyzing blogs with a
small number of readers who leave a relatively small number of comments, but they are not
practical for the analysis of blogs that attract hundreds or even thousands of daily readers and
commentators. Furthermore, this task becomes even more daunting if we want to find out
exactly what is going on in more than just one blog.
To address these problems, this paper proposes an automated approach for the discovery of
social networks among blog readers just from their comments posted to a blog. This new
approach is called “name network” and is an integral part a companion web-based tool called
Internet Community Text Analyzer or ICTA for short (http://textanalytics.net). Working
together, this new approach and the ICTA tool can automate the processes for discovering
and visualizing social networks among a particular group of blog readers. Once the social
network is discovered (if any), it can be used to determine to what degree the blog readers are
connected to each other and if their connections are strong enough to be classified as a
community.
The paper begins with a brief description of the proposed automated approach. Then as a way
to validate the proposed approach, it is used to analyze a popular Canadian real estate blog.
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The results suggest that the “name network” method is capable of automatically discovering a
social network among blog readers that accurately represents group dynamics.

Method
Generally speaking, to discover a social network, we need to (1) identify all members of a
community who will become nodes in the network and then (2) find how these nodes are
connected to each other. To find all active people involved in the blog network, we have to
identify everybody who posted at least one comment to the blog. This can be accomplished
by looking through all comments and retrieving names and nicknames from the “From” field
of each comment. As for the second step, one of the most common approaches to
automatically find social connections in an online community is to identify who talks to
whom in a group. In blog data, this can be done by looking for who replies to whose
comments (further referred to as the “reply-to” or “chain network” approach). Unfortunately,
not all blogs have a “reply-to” capability. And besides, references to previous posters are not
always exclusively found in the “reply-to”-type comments. Thus, if the focus is only on
“reply-to” comments, some connections are likely to be missed in the resulting network (see,
for example, Gruzd and Haythornthwaite, 2008). To address these challenges, it was decided
that all comments within a blog must be used to identify addressees. The method used here is
a variation of the “name network” method for blog data which was originally developed to
mine social networks in threaded discussions (Gruzd, 2009). Specifically, the proposed
approach looks for all mentions of the names and nicknames inside the comments. Every
time a commentator mentions a fellow commentator by his or her name or nickname, the
“name network” method adds a connection between these two individuals in the resulting
network. Since the “name network” method does not need to know whether or not a comment
is a “reply-to” comment, it can be used as a stand alone procedure for the automated
discovery of social networks in blogs without the “reply-to” capability, or it can also be used
in conjunction with the “reply-to” approach to discover additional, previously “hidden”,
connections.
While useful, the “name network” method does have its own challenges. For example,
sometime it is difficult to differentiate between a word/phrase that is used as a nickname and
a word/phrase that just looks like it. For example, in the following two sample blog
comments, only the second instance of “go green” refers to a person.
(1) “… keep harvesting forests without developing the technology to go green.”
(2) “go green - Check out Kitco / goldmoney.com / Mish’s Global (google for exact
site).”
Although not common, this problem can significantly reduce the accuracy of the resulting
network. To prevent such problem from negatively affecting the results, a semi-automated
approach was developed to allow researchers to examine, and if necessary, override the
resulting network data manually. Future work will include adding automated procedures for
word disambiguation based on additional syntactic and semantic clues to ensure that only
those instances where a word/phrase actually refers to a real person are included into the
resulting network.
The “name network” method has been incorporated into an online tool called Internet
Community Text Analyzer (ICTA) and is available at http://textanalytics.net. Once a social
network is automatically discovered using ICTA, researchers can also use ICTA’s built-in
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interactive network visualization feature to visualize and explore connections among group
members (see Figure 1). For example, ICTA’s user can find out how or why group members
are connected by clicking on an edge that connects a pair of two individuals in the social
network. This action will open a new window showing all comments that were used to
establish the connection between the blog readers (see Figure 2).

Case Study: Evaluating the “Name Network” Method
In order to validate the proposed automated approach for the discovery of social networks,
the approach is used in the analysis of a popular Canadian real estate blog,
http://www.greaterfool.ca. The analysis attempts to answer a single question: whether blog
readers who post comments to this blog form a virtual community or not?
The blog was started in March of 2008 and covers a wide variety of topics related to the
Canadian real estate markets and the ongoing financial meltdown in the world economy. This
blog was chosen for this study because it generates a large number of blog comments, thus
making it an ideal candidate for automated analysis. The owner of the blog, Garth Turner, a
best selling Canadian author and former Member of Parliament, posts a new entry almost
every day, and each new entry in turn generates on average about 133 readers’ comments.
Due to the large number of daily comments, it would have been very time consuming to
analyze this blog manually.
After a quick review of some of the comments posted on the blog, the initial assumption was
that this blog is not likely to contain any social community to speak of. This assumption was
based on two observations. First, all of the comments on the blog were posted anonymously
under user-created pseudonyms. And second, many of the comments on this blog express
strong disagreement and sometimes even verbal attacks against the blogger, fellow blog
readers and commentators. To confirm or reject this initial assumption, ICTA was used to
discover and describe the social network that might or might not exist among the readers who
left comments on this blog.
The dataset for this study consisted of two separate samples: all comments posted by blog
readers in October, 2008 (1526 comments) and in January, 2009 (3217 comments).
Dapper.net software was used to retrieve all comments and generate RSS feeds for
subsequent import into ICTA. After the data was collected and imported into ICTA, the
“name network” method was used to build one social network for each of the two periods in
the study. For the purpose of the study, all non-reciprocal connections were removed from the
resulting networks. Non-reciprocal connections appear when one person replies to
somebody’s comment, but there is no follow up interaction between the two. And since nonreciprocal connections are less likely to contribute to the formation of social connections
among participates (Jones, 1997), they were safely removed to ensure that connections
discovered by ICTA represent only actual social connections in the blog. The two resulting
networks are shown in Figure 4 and 5 correspondently.
After the social network for each of the two sample datasets was discovered using the “name
network” algorithm, ICTA’s interactive network visualization feature was used to
characterize the discovered social networks. From a network perspective, the social network
for the period during October of 2008 cannot be characterized as a community. This is
because the network is not very dense suggesting that the number of existing connections is
much lower than the actual number of all possible connections among blog commentators.
Furthermore, there is only one central actor among all of the commentators without whom the
whole network would break up into isolated nodes and a few small components. However,
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the network for the January 2009 period demonstrates a significant growth in the size and
density of this group. This suggests that the blog has become more popular, and the
comments have become more interactive. This fact can be confirmed by looking at the
changes in a number of standard measures that are commonly used in social network
analysis. For example, the decrease in network fragmentation (from 0.57 to 0.31) and the
increase in total degree centrality (from 6.9 to 18.36) and the betweenness centrality (from
3.06 to 31.1) suggest that the commentators became more connected and more of them took a
stand in the group.
The next step was to validate the social networks that were built automatically and determine
if these networks are indeed accurate representations of online communities among blog
readers. With the help of ICTA, a manual content analysis was conducted to verify and
explain the nature of the connections between readers who left comments. The process
consisted of manually reading all comments that were discovered and used by ICTA to
establish these connections.
The validation process is a very important part of this study because the discovery of social
networks by itself does not automatically constitute the presence of an online community.
However, it is expected that the social network detected by the “name network” method is
likely to represent actual social connections among blog readers and thus suggests the
presence of an online community. This is because the “name network” method, as described
in the previous section, relies on the use of names and nicknames to determine connections
among people, and names and nicknames are “one of the few textual carriers of identity” in
discussions on the web (Doherty, 2004, p. 3). Furthermore, their use is crucial to create and
maintain a sense of community (Ubon, 2005) and social presence (Rourke, 2001). As Ubon
(2005) put it, by addressing each other by name, participates “build and sustain a sense of
belonging and commitment to the community” (p.122).
Following McMillan and Chavis’ (1986) notion of “sense of community” and Jones’ (1997)
notion of “virtual settlement”, each comment was checked for presence of indicators known
to characterize an online community. For example, some of the characteristics of an online
community that were examined included interactivity, sustained membership, feelings of
membership and influence, and shared emotional connection. By manually exploring the
content and types of comments posted to the blog, it was confirmed that the social networks
automatically discovered by ICTA included many of the characteristics that one would
normally associate with an actual community. This was especially true with the network
found in the January 2009 dataset. The characteristics include the presence of highly
interactive discussions where 1 in 3 comments directly addresses or references another poster
and the creation of shared norms as shown through examples of the self-moderation on the
blog. For instance,
• “Whatever you call the matter between your two. Please refrain from bad language”
or
• “Try to hear what people are saying, and not twist their words”.
And, interestingly, it was revealed that over time the anonymous posters learned to recognize
and acknowledge each other and could even predict how a specific poster might respond to a
particular issue, as demonstrated in the following sample comments:
• “Watch out for our resident Real Estate expert” or
• “What happened to brazer?”, followed by “Hey welcome back brazer, funny what
happens when you disappear for a few days and your links seem missed.”
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There were also many instances of interactions that are important in developing stronger
connections between people such as comments that provide help, support, express humor,
and share information that other readers of the blog might find useful including comments
like:
• “Sorry to hear about your particular financial situation,” or
• “Thanks for the insight, it is much appreciated! I have bookmarked the links, will
make for some good reading tomorrow.”
Finally, the posters were shown to be particularly loyal to the blog. They voluntarily came
back to the blog repeatedly over a long period of time. For example, almost half of people
who commented in October also posted comments in January.

Conclusion
These discoveries about the nature of the online community found within this blog are
significant in two respects. First, it demonstrates that the social networks discovered
automatically by the “name network” method are good and accurate approximations of the
actual social networks among online blog readers and commentators. The method was able to
accurately show the emergence of a new online community that started out as a small
disjointed group of individual readers with only one central actor in October 2008 and
evolved into a highly interactive and very connected group with multiple central actors by
January of 2009. Second, despite the initial expectation of little or no community among the
readers of this particular blog, the name network and ICTA have shown that even in a blog
dominated by mostly anonymous and argumentative commentators, a community can still be
formed and strengthened. More interestingly, it should be noted that many of the key actors
in the two social networks discovered by ICTA were actually those who posted the most
argumentative or controversial comments. But despite the high level of disagreement among
some posters (or maybe even because of it), during the period between October and January
the community has thrived and grew from a mere 50 active posters to 88. This observation is
in line with the previous research on the so-called “flaming phenomena”. While studying
responses to antagonism on YouTube, Lange et al. (2004) found that “not all participants
view certain critical comments as a problem that necessitates regulatory mechanisms that
threaten to limit participation” and “[p]articipants often wish to preserve an aura of free
speech and promote self-expression” (pp.2-3). So perhaps, aside from self-interest in the
primary topic of the blog, readers are coming back to this blog because it contains elements
of self-moderation that many of them value. The present of such norms provided readers with
a “safe” environment to debate different opinions with fellow blog readers. This is something
that other bloggers might consider if they want to establish a more sustainable online
community around their blogs.
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Figure 1: ICTA’s interactive network visualization feature.

Note: By clicking on an edge that connects any two blog commentators, one can see all
references/comments exchanged between these two individuals.
Figure 2: A pop-up window showing all references/comments that were used by ICTA
to establish the tie between “real estate expert” and “dd”.
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Figure 3: Examples of how comments are posted on the blog (to the left) and the blog
comment submission form (to the right).

Figure 4: Social network of blog readers/commentators for October 2008.

Figure 5: Social network of blog readers/commentators for January 2009.
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