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Abstract point out content on another blog or to refer to another blogger.
Receiving blogroll links, citations, and blog comments is a sign of
he bloggerds popularity. Rather than being aone-sided expression

of interest, the relati@hips that bloggers have with one another

regular readers. Readers interact with bloggers by contributing@'® often mutual. Moreover, bloggers tend to frequent the same
comments in response to specific blog posts. Moreover, readerd!0gs and build relationships withloggersthat share similar

of blogs are often bloggers themselves and acknowledge theifNterests13]. These cliques are ofteeferred to as blogospheres,
favorite blogs by adding them to thelogrolls or linking to them  S€ts of highly linked and intertwined blogs.

in their posts. This paper presents a study of bloggersdonline and In examining the social structures created by blogrolls
real life relationships in three blog communities: Kuwait Blogs, and blog comments, it is unclear how these relationships and
Dallas/Fort Worth Blogs, and United Arab Emirates Blogs. social networks were formed. Did blog networks emerge due to
Through a comparative analysis thie social network structures  plogging or are these blogospheres merely representations of real
created by blogrolls and blog comments, we find different |ife social networks? In other words, do blogs help facilitate the
characteristics for different kinds of links. Our online survey of formation of new friendships or do they he|p preserve existing

the three communities reveals that few of the blogging relationships in the real world? Furthermore, do blog cortsnen
interactions reflect close offline relationpkj and moreover that  and blogroll links represent different levels of relationship

Blogs, regularly updated online journals, allow people to quickly
and easily create and share online content. Most bloggers writ
about their everyday lives and gealgr have a small audience of

many online relationships were formed through blogging. intimacy? Understanding the answers to these questions will offer
a more complete picture of the social dynamics of blogging and

Keywords how individuals manage their virtual and real life relatiopsh

blogs, social networks, information visualization In addition, these insights may have implications for increasing
participation in online communities and comptgapported

1. Introduction cooperative work (CSCW) systems.

During the past several years, blogging, the keeping of a regularly While previous studies have evaluated the impact of the

updated online journal interspersed with hyperlinks and |nternet on social behavior and exaetl the social network
photographs, has emerged as a trendy yet powerful form ofstryctures of the blogosphere, here we draw a connection between
computermediated communication (CMC).  Blogs enable pjogging and real life social networks. In order to do so, we
individuals and organizations to quickly and easily share gyrvey three blog communities who identify themselves with three
information and links with a fge set of readers. It is estimated different geographica| locations: Kuwalallas/Fort Worth, and
that 7% of U.S. adult Internet users, approximately eight million the United Arab Emirates. We find that blogging relationships do
people, have created a blog or online journal and 27%,20r 3 not reflect close reakorld ties. Within each community, social
million people, read blogf23]. Far from being a phenomenon networks corresponding to different kinds of linking behavior
concentrated in the United States, blogs are popular across thgjogrolls, citations, and commentsreflect different kinds of
globe[1, 2, 17] interaction. We also observe differences across the communities
in measures of cohesion: reciprocity, density, and degree of

Despite the large numbef potential blog readers, only " i 8 b
interaction withblogs outside of the community

a small fraction of blogs, known as thelidt blogs, command a
large portion of site traffil4]. Most bloggers write about their
everyday lives and generally have a small audiencesgiilar 2. Related work

readers[18]. Some of these readers interact with bloggers by 2 1 Computer-mediated communication and
contributing comments in response to specific blog posts. relationship rormation

Moreover, readers are often bloggers themselvesy ey list helmi ber of studies h h h
the blogs they read in their blogroHdists of links to other blogs An gverw 1eiming number of studies have shown that Int_ernet_use
an help individuals in developing and sustaining relationships.

placed in the sidebars of their own blogs. They can also create® L found th had PR
links to other blogs and websites in their posts; we refer to these<raut €t al. found that Internet use had a positive impact on

links as citations. Citations within dog post are usually used to communi@tion and social involvemefit5]. Weliman points out
that the Internet enables individuals to maintekisting social

ties and develop new social ties with athesharing similar
ICWSM&@007 Boulder, Colorado, USA interestg25]. He also argues that fithe more contact people have
online, the greater the impression they makeeach other.0



McKenna et al. conducted surveys of online newsgroup posters3, Community structure

that showed that some close online relationships naturally o stdy focuses on three blog comities, each with a central
progress to facéo-face interactions and that a majority of those e containing a curated listing of blogs. For simplicity, we define
surveyed experienced an increase in their soeborks due to  empership in a community simply by whether a blog was listed
online interactions, regardless of theesof their social networks o one of the three sitéEhe Kuwait and DEW communities were
[21]. selected becausef the contrastri culture they represenUAE

Based on thes previous results, we hypothesize that blogs were included so that we could compare the features of the
blogging should enable people to develop new relationships Kuwait community with another small Middle Eastern natibime
online and sustain and strengthen existing relationships in realsets of blogs were of different sizes, with 65 UAE blogs listed on
life. Indeed, preliminary ethnographic research of bloggers has@ central site, compared to 15@r Kuwait, and 365 for
shown that blogging is a Hity social activity. Nardi et al. found DallasFort Worth. These different sizes only loosely correspond
that many people start blogging at the urging of friends and 0 the populations of the geographical areas, which are a bit under
continue to blog to avoidisappointing their readefg2]. Of the 3 million for both UAE and Kuwait, and over 5 million for DFW.
motivations for keeping a blog, they found that three of them We use network analysis to determito what extent each set of
(fupdate others on activities and whereabouts],] express opinions blogs actually forms a community by engaging in reciprocal,
to influence others], and] seek othersd opinions and feedbacko) group interaction. But first we examine the different forms of
involved communicéng with others. They also found that interaction that can take place.

communication sometimes extends to other media, includings 1 Blog ties: bIogroIIs citations. and
email, instant messaging, and faodace conversation, which is ) ) ! !

a trend we will follow up on in our study comments
o Social relationships cape expressed online as different forms of
Most similar to our current studyMarlow{20] blog ties:

conducted a large scale surveyaer 35,000 blogs, gathering
their demographic information, motivations for blogging, and Blogroll links are usually located in the blog&s sidebar and point
communication frequency with individuals they linked to. Unlike to other blogs that the author may read or simply want to always
our present study, Marlow did not identify or compare different include on her main page.

communities, but he did extensively emplepcial network
analysis to characterize the linking patterns of hundreds of
thousands of blogs.

Citation links are made by bloggers withi their own posts and
can reference an entire blog or just a particular post on that blog.
By their nature, they occur at a fixed time point, but may be
repeated. Repeated citations can serve as a weight for the tie

2'2. Blogsas SOCIal, thWOI’kS L with more frequent citations indicati a greater interest of one
Social network analysis is the quantitative study of the blog for another.

relationships betweemdlividuals or organizationf24]. Social
network analysts represent relationships in graphs where Comment links are not necessarily hyperlinks per se, but an
individuals or organizations are portrayed as nodes (also referrednteraction that occurs when one person, possibly a blogger, adds
to as actors or vertices) and their connections to one another agcomment to another bloggerés post.

edges (also ferred to as ties or link§p4]. By quantifyng social
structures, social network analysts can determine the most
important nodes in the netwofR4].

For both blogrolls and citations, the comriaation is indirect. It
occurs on the blog with the blogroll or citing blog post, but may
be noticed by the blog being referenced through blog search
Applying social network analysis methods to the engines, server logs, or through TrackBacks. Trackbacks allow the
blogosphere has revealed interesting findings about how citing blog to notify the blog receivinthe citation that teir post
individuals share information and éractsocially online. For has been discusséd]. The receiving blog will typically display
examplethe linking patterns of blogs can be used to predict pathsthe TrackBack, along with summary text of the citing post.
of information flowthrough the blogosphefé, 12]. Adamic and Readers are then able to follow conversations across several blogs
Glance looked at the network structure of political blogs during by traversing TrackBacks.
the 2004 U.S. Presidential election and found that the linking
patterns between conservative and liberal blogs formedatinip
separate communitig®]. Moreover, Herring et al. found that
blogs that link to each other and are part of the same communit
have a tendency to mention one aeotin blog posts and to
communicate withone another through commerits3]. These
citations between blog pairs occurred fion multiple occasions,
suggesting the existence of a relationship between them, nat just
onetime exchange.0 Severa studies proposed different measures
of network structure to identify andxteact such communities
[11, 16, 19] and it is these structural measures that we turn to in
the next section.

Most of the blog resech to date has focused on
blogrolls and citation links[5, 6, 13, 16] We find, however, that
much of the interesting interaction occurs in comments left by
ybloggers directly on a post of another blog. This kind of
communication is more interactive and cersational, and we
observe that bloggers receiving many comments will comment on
their own post in reply to othersdcomments.

3.1.1. Datacollection

For all three communities, we gathered the blogroll links by hand
at a single time point. For better coage, post citations were
collected using two search engines, Blogle{8] and Technorati
[8], and the data spanned April 2005 to March 2006 for
Technorati and November 2005 to April 2006 for BlogPulse.



Comments were gathered manually over a two week period justThe communities differ not only in the density of links, but also in

for the Kuwait blog community. the distribution of those links. Centralization measures the
) equality of allocatiorof links. In all communities, there is greater
3.1.2.Link type overlap centralization of outdegree meaning that a few blogs have very

Although one might expect that bloggers cite and leave commentslong blogrolls and/or cite other blogs often, while many list few or
on the blogs that are in their blogrolls, we found that overlap no other community blogs in their blogrolls.

between the different kinds of ties, while significant, is not
complete. As shown in Figure 1, a majoritybafth comment ties
and citation links are not present in the blogroll network.

Figure 2 shows a visualizatioof the links between
blogs within the three communities. It is immediately apparent
that there is one DFW blog listing many others. But this blog, like
most others, has very low indegree. The absence of hubs attracting
large numbers of links correspond® ta low indegree
centralization. On the other hand, there are several hubs among
the UAE blogs that both give and receive many links. We will see
how this contributes to community cohesion in Section 3.5.
Finally, the Kuwait community is the most densdthwseveral
high degree blogs, but not as much centralization as there is in the
UAE community.

comment links

3.3 Reciprocity

As we saw in the example of the DFW community, it is possible
for one blog to link to many others, but not receive links in kind.
Similarly, a blogmay be very popular but not reciprocate the

citation links

attention it is receiving. If there is true interaction and relationship
blogroll links formation within the communitythe ties will be reciprocd7].
Fig. 1: Venn diagram illustrating the overlap in different types of Table 2 shows ahigh degree of reciprocity in all three
blog ties(comments, blogrolls, and citationer Kuwait Blogs communities, but the level varied by tlype of link.

3.2 Density andcentralization _

The first measie of community we consider is the density of links Kuwait ~ UAE ~ DFW
betweendblr?gsr:/vithin that Icokmm”unity. Tge glreaterr] blogospherz]re ISpost citations 19% 16% 26%
vast, and the chance of a link falling randomly within one of these .

small communities is negligible. We find, however, that blogs link blogroll links 32% 43% 21%
on aveage to one or more other blogs within the community, with comments 43% N/A N/A
the Kuwait network being most dense, and the DFW network
most sparse(see Table 1) Overall, blogroll links are nre
numerous than post citatians

Table 2: Percentage of links that are reciprocated

In all three communities a greater fraction of blogroll links are
reciprocated than are positations, possibly because blogroll
links are more numerous in our data set and because bloggers
sometimes reciprocate blogroll links merely as a courtesy.
Furthermore, reciprocal blogroll links indicate possibly only a
mutual awareness, whereas recgalo post citations imply a
greater level of interaction: both blogs actively discussing or
linking to one another in their posts rather than one blog simply

. finding anotherés post interesting enough to cite. Finaly, it is
Kuwait UAE  DFW interesting to observe that fahe Kuwait blogs, it is the

The communities differ not only in the densitylioiks,
but also in the distribution of those links. Centralization measures
the equality of allocation of links. In all communities, there is
greater centralization of outdegréemeaning that a few blogs
have very long blogrolls and/or cite other blod®i, while many
list few or no other community blogs in their blogrolls.

citation 2.08 1.37 0.37 comments that are most often reciprocated, making commenting
the most conversational and mutual activity in that community.

blogroll 6.25 2.65 1.79
comment 5.10 N/A N/A
centralization of the combined blogroll and post citations
network

indegree centralizatio 0.18 0.30 0.04
outdegree centralization 0.30 0.67 0.55

Table 1. Average number of links per blog
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Fig. 2: Withinrrcommunity blogroll and post citation links fta)
DFW, (b) UAE, and(c) Kuwait. Nodes are colored by outdegree:
redi high, bluei low, and sized by their indegre

3.4 Community structure

networks, we findelatively high modularity, but it is highest for
DFW, which is the sparsest and most easily broken up network. In
contrast, Kuwait and UAE, while displaying a degree of local
interaction between subgroups of blopayve a tighter cohesion
overall

Kuwait UAE DFW

maximum modularity 0.24 0.22 053

number of communities at 7 6 10
maximum modularity

Table 3: Modularity

3.5 Community boundaries

Specific blogs were included in this study because they were
listed on a central webpage for one of the three camtes.
There is a question of how selbntained those communities are:
how much interaction there is across the community boundaries
and whether popular Kuwait, UAE, and DFW blogs were omitted
from the sites. To answer this question we look at the velati
fraction of internal and external interaction and the characteristics
of the most ded blogs outside the community.

Overall, we see a countigvel affinity of the blogs. The
5 most blogrolled blogs for all three communities are blogs from
the respectie countries. But for the DFW blogs, allo@te.com,
michellemalkin.com, powerlineblog.com,
captainsquartersblog.com) but the last of the top 5 blogs-are A
list blogs in the United States that are outside of Dallas/Fort
Worth . DFW blogs also have theghiest percentage of blogroll
links to blogs outside of their community (91%), while Kuwait
has the lowest (53%). These community statistics are reflected in
Figure 3, showing blogroll networks including external blogs
linked to by blogs from within the camunity.

The same trend is valid for citations received by the
bloggers from other blog posts. As is shown in Table 4, an
overwhelming majority of citations in Kuwait originate from
within the community (79%), which is not the case for UAE and
DFW. Finally, nearly half of the comments posted on Kuwait
Blogs are made by the Kuwait bloggers themselves.

Kuwait ~ UAE DFW

internal post citations 79% 24% 16%
received

internal blogroll links given 47% 22% 9%
norn-anonymous comments 42% N/A N/A

Often times communities themselves contain subcommunities. réceived from bloggers
Modularity measures how pronounced this subcommunity Within community

structure is . We use a fagsimmunity finding algorithnj10], that

subdivides the nodes into groups in order to maximize the
proportion of edges within groups compared to a random

Table 4: Porosity of community boundaries

subdiviion. A modularity of 0 means that there is no natural way Porous community boundaries aside, the high concentration of
to subdivide the network into groups, and a high modularity |inks within communities and their significant reciprocity, as well
means that one can easily subdivide the network (maximumas cohesion in the overall link structures, all indicate these

modularity is 1).As is shown in Table 3,of all three blog

groups of blogs do indeed interact as communities. The Kuwait



Blogs community emerges as the most cohesive according to most
network measures, having the greatest number and most evenly
distributed withincommunity links per blog, having a majoriby
citations fall within the community, and not showing much
subcommunity structure

4. Online and offline relationships

Having shown that there is substantial community interaction
within each group of blogs, we were further interested in how
these interadbns impacted peoplets relationships online and in

real life. Do blogs help facilitate new relationship formation or do
they help maintain relationships that already exist in real life? To
answer this question, we surveyed the three communities, asking (a)
bloggers about their motivations to keep a blog, their commenting
behaviors, their relationship with those who leave comments on
their blog, their relationship to bloggers listed on their blogroll,
and their basic demographic information.

4.1 Survey procedures

The majority of bloggers were contacted regarding the online
survey via email: 135 in Kuwait, 56 in the United Arab Emirates,
and 288 in the Dallas/Fort Worth area, with a reminder email sent
to nonresponders after 5 days. Bloggers who did notthisir
email addresses on their blogs were notified of the survey by
leaving one comment on their individual blogs. In addition, the
Kuwait Blogs and UAE Blogs communities encouraged
participation by blogging about the survey.

4.2 Survey participants ()

The survg was completed by 85 bloggers from the Kuwait

community, 38 bloggers from the UAE, and 67 bloggers in DFW,

yielding survey response rates of 63%, 68%, and 23% for each

community respectively. The demographics of the communities

leaned toward the young armighly educated. 68%, 66%, and

85% of the bloggers in DFW, Kuwait, and UAE, respectively,

held undergraduate degrees or higher. Kuwait had a slightly

lower number of masters and advanced degrees due to their

younger demographic: 45% of respondents viethie 1824 age

group, compared to 21% in UAE and just 8% in DFW.

Interestingly, the residence and citizenship of each community

varied in their uniformity. 98% of Dallas/Ft. Worth bloggers were

living in the United States, 95% were US citizens, and 74% (c)

identified themselves as either white or Caucasian. In contrast, _. _. o

only 73% of the Kuwait bloggers resided in Kuwait, with a full KF'g' _?.Ililo(?roll and clltatlgn I:jn!(fstrf]o(a) DF.Wt’h(b) UAE’(C).t d

22% being Kuwaiti citizens but residing in the United States at uwait. Nodes are colored red It tn€y are in the community an

least part time. Finally, 82% of UAE bloggers resided in the are sized by indegee

United Arab Emirates, but fully 84% of them were sraationals.

This is even in excess of the overall UAE demographics where

73%of adults are nomationals[9]. Based on the survey results, 4.3 Motivation behind blogging

the three communities are alike in some regards, namely their highThe first survey question regarding blogging behavior asked why

level of education, but different in how diverse their natioieslit ~ the respondent had started to blog, with the respondent being able

and geographical locations are within the communities. to select al applicable reasons. One reason inding new friendsd
corresponds to bloggersd desire to expand their social networks,
and another éharing news with friends and familydcorresponds to
a desire to enrich and maintain existing offline relationships.
Unsurprisingly, the most popular choice across communities
actually had to do with neithér it was the simple desrto
express oneself through blogging.

Figure 4 shows severainteresting and significant
differences; 26% of Kuwait bloggers were motivated by finding



