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Extended Abstract

Social scientists have long recognized the importance of social networks in the spread of
information (Granovetter, 1973) and innovation (Rogers, 1995). Modern communications
technologies, notably email and more recently social media, have only enhanced the role of
networks in marketing (Domingos & Richardson, 2001), information dissemination (Gruhl,
Guha, Liben-Nowell, & Tomkins, 2004; Wu & Huberman, 2004) or search (Adar, Zhang,
Adamic, & Lukose, 2004a) . The new emerging network data offers a rich source of evidence
for studying the structure of social networks (Leskovec & Horvitz, 2008) and the dynamics of

individual and group behavior (Lerman, 2007).

Yet in most studies, the structure of the underlying network was not directly visible but had
to be inferred from the flow of information from one individual to another. The same held
for the different forms of interactions of users or the strength of their connection with each
other. Finally the actual diffusion of information was mostly also not visible but had also to
be inferred. This posed a serious challenge to our efforts to understand how the structure of
the network affects dynamics of information spread on it. In contrast to the historical
hindrances the homogenous medium of Twitter allows us to study how individuals embed
themselves in a social medium. With whom they interact in which form (@-replies, direct

messages, etc.) allows us to observe the actual information diffusion in form of retweets.

Another shortcoming in existing information diffusion studies is that although a vast body of
literature explains the diffusion of information in cohesive groups, there are only few studies
that have analysed multiple groups and communities at the same time and studied the
diffusion of information between bigger communities. The community has always either
remained the outer cover of the data collection and has so created the framework for each
study or it perished completely as a structural component when information diffusion has
been studied for the whole population (Adar, Zhang, Adamic, & Lukose, 2004b; Leskovec,
McGlohon, Faloutsos, Glance, & Hurst, 2007). Yet it is explicitly this "meso" - level of
analysis, which describes different communities with their members and roles that allow for
interesting insights into the mechanics information diffusion inside and between cohesive

groups. For example an idea or innovation can arise in one community and then spread



throughout this community with the help of opinion leaders or be transported to another

community with the help of brokers between those communities.

We argue that Twitter users embed themselves different topic groups (Byrne, 1971; Turner,
Smith, Fisher, & Welser, 2005), where not the attributes of the actor and his profile decide
about his interest but rather whom he follows and whom he interacts with. As a consequence
of this fuzzy membership in a homogenous medium the individual is embedded in an
ecosystem of topic communities, which compete for his attention. The study of such
communities presents a very fruitful ground in order to analyse the information diffusion

between such communities, which has not yet been studied before.

The third issue we want to address in this paper are the existing role concepts in literature
that describe how certain roles in populations can significantly influence the diffusion of
information (Bass, 2004; Gladwell, 2000; Katz & Lazarsfeld, 1955; Lazarsfeld, Berelson, &
Gaudet, 1968; Merton, 1968; Schenk, 1993; Valente, 1993; Weinmann, 1994) or information (R.
Burt, 1995). The current theory and methods for the identification of such roles, do often lack
to address the issue if their potential influence might only be limited to their own
community. In our described topic communities, it we therefore address the question how
actors with a strong structural position are involved in diffusion processes and if their role
inside the community plays an part in the diffusion of information inside and across
different communities. Similar to opinion leaders we are asking the same question for
structural brokers (Ronald S Burt, 2010) in online communities: If the population is
fragmented like in our case into multiple topic communities, we want to ask if topic brokers
that facilitate the information diffusion between certain communities, or if their influence is

marginal.

Method

To analyze how the structure of networks and the resulting communities influences the
spread of information we analyzed 5 different twitter topic communities consisting of 500
members, their 1 Mio. Tweets and their interactions and retweets among each other. The 5
communities were sampled from the information science domain, where we collected

communities around different programming languages.

In our study we developed our own method of collecting such communities, which are
initially constructed by collecting suggested users from websites like www.wefollow.com,
www.twellow.com and then substantially are being “grown” or extended by using the twitter
list feature. By using lists that provide similar users to the “seed” users we are extending
those communities to a specified size. By having information on how often certain members
are listed for a given topic or keyword we can obtain communities that have a high density

and a high amount of interaction. In this collection of communities we analyzed:



* The hypothesis of homophily (McPherson, Smith-Lovin, & Cook, 2001) and
information diffusion: Can we verify that most retweets end up being transmitted
to the same community? We therefore checked if the members that retweeted a given
tweet were members of the same originating community as the original author or
members one of the other communities, or could not be allocated at all.

* The hypothesis of strong ties (Granovetter, 1973) and information diffusion: Can
we verify that the chance of a retweet is higher for members that hold strong ties
between each other? Here the strength of a tie was defined by their interaction
frequency i.e. how often member mention each other in @-replies.

* The hypothesis of opinion leaders and brokerage roles (R S Burt, 1999) and
information diffusion: We verified if structural network roles of a broker and an
opinion leader in a global (network of all members) and local (community wide) had
an impact on the way retweets are transmitted through the network. In specific if
opinion leaders were able to create more, faster or bigger retweets and if brokers
were more successful than others to transfer retweets into other communities or

create retweets outside of the community.

Results

Our results show that although we could verify the hypotheses from literature their
explanatory value is not as strong as we would tend to expect. The regression of actual
observed diffusion of information with networks and networks measures, allowed us to
obtain predictions of the information diffusion based on the presented structural properties
of the networks. Our work provides an empirical contribution not only to the field of
information diffusion but also towards the discussion of the validity of network measures in
social media. The findings of our empirical analysis bear valuable information for seeding
information on social networks or social news like twitter. They help to answer if forwarding
information rather is rather done in a scattered unorganized way, or if cohesive groups,
strong ties and structural roles have an influence on the dissemination of information on

twitter.
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