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bloggers tend to criticize others. This illustrates the scholarly focus on blogs as opposed to the followership of single
party members. Tumasjan et al. (2010) have investigated microblogs and show that Twitter messages can reﬂect the political landscape ofﬂine including political preferences of individual users. However, the authors did not explore the network structure among those users. The present study aims to
ﬁll this research gap by investigating the network structure
of political microbloggers and therefore, the ﬁrst research
question evaluates whether they follow like-minded peers or
seek contrarian viewpoints.
With respect to the topics discussed by political microbloggers, Shamma, Kennedy, and Churchill (2009) studied the stream of Twitter messages during the 2008 U.S.
presidential debates. Even though the vocabulary used in microblogging messages differs from the rhetoric of the debate,
the posts on Twitter still reﬂect the topics of the debate in
real-time and can therefore, be used to analyze the content
and semantic structure of media events. The study suggests
that Twitter is mainly used for reaction and less for summarizing the topics of the debate.
In sum, related research covers the network structure of
traditional blogs and the content discussed in political messages on Twitter. To complement these ﬁndings, this paper
focuses on the network structure of those discussion topics. Our research objective is to understand which topics
are discussed among political microbloggers and how the
users, discussing these topics, are linked. The second research question we pursue is whether there is an ideological divide among political microbloggers with respect to the
topics they discuss.
This paper contributes to the research on social media in
the political context in two ways. First, it explores whether
the network structure of users on Twitter reﬂects political
proximity. Second, it conﬁrms the results of Adamic and
Glance (2005) in the context of microblogs and shows that
groups of ideologically similar microbloggers discuss different political topics more intensely. Nevertheless, the ﬁnding
that bloggers more often cite political ﬁgures with a different
opinion could not be veriﬁed for microbloggers.

Abstract
In the context of a national election, this study explores
more than 69,000 Twitter messages containing mentions of political parties and about 2,500 related user
proﬁles to investigate the network structure of political microbloggers with respect to, ﬁrst, their party preference and, second, the topics they discuss. We ﬁnd
that political microbloggers tend to follow like-minded
peers. Microbloggers in a cohesive group tend to have
the same political preferences. In addition, we conduct
a content analysis of the political debate on Twitter to
explore which topics and politicians are discussed and
whether this debate reﬂects an ideological divide among
participating users. While there are some discussion
topics that are dominated by politically like-minded microbloggers, the majority of topics is discussed by a
diverse group of microbloggers with various political
preferences.

Introduction
Both scholars (Asur and Huberman 2010; O’Connor et al.
2010) and practitioners (Brustein 2010) have come to use
microblogging content as an indicator of public opinion.
Political commentators have identiﬁed sentiment analysis
as a major trend during the 2010 U.S. mid-term election
(Brustein 2010) and national TV channels relied on Twitter
content for election coverage. However the focus of previous research has been on the investigation of the message
content and largely ignored the network structure as a reﬂection of the ofﬂine world. This paper therefore analyzes
the network structure of microbloggers by party preference.
The popularity of social media, and especially Twitter, has
attracted researchers from all kinds of ﬁelds. The scientiﬁc
work ranges from Twitter’s role as a news media (Kwak et
al. 2010) to research on user intentions (Java et al. 2007).
In the political context, social media has been used to attract potential voters and to foster political discussion. In
an investigation of traditional blogs, Adamic and Glance
(2005) ﬁnd that blogs from one end of the political spectrum more often link to other like-minded blogs than to political adversaries. In contrast, politicians are cited more often by bloggers leaning to the opposite party suggesting that
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From August 13th to September 9th, 2009 69,318 German
tweets containing mentions of one of the six major German
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Table 2: Topic clusters

parties (CDU, CSU, FDP, GRUENE, LINKE) identiﬁed by
a hash tag were crawled from the Twitter network. In order
to derive a network of users as party followers, their tweets
were used to identify the users’ possible party preferences,
which resulted in 759 matched proﬁles. Users preferring
more than one party were skipped. Political microbloggers
have adopted the convention to add a plus or a minus sign to
the parties mentioned in their tweets to express their sentiment towards that party (i.e. ”#CDU+”). For each message a
user has posted, we evaluated the possible party preference
by evaluating ”+” or ”-” signs added to a party mention.
Next to the messages, we crawled the Twitter network of
all users having posted messages in our sample, which allows us to identify connections between these microbloggers. The resulting network of 2,428 users was in a direct
manner, reﬂecting the Twitter network as a network where
microbloggers follow each other.
To analyze how the ideological background of users inﬂuences their discussion topics, the possible party a user
might be in favor of had to be derived from the text of
their messages as described above. Even though the negative
mentions outweigh the number of positive mentions, this
study focuses only on the positive mentions, since they are
the strongest indicator for party preference. Naturally, some
users composed messages which included more than one
positive party mention or favored different parties in distinct
messages. As Tumasjan et al. (2010) have already shown,
party accounts dedicate 80% of their mentions to their own
party. Thus, only users who voted exclusively in favor of
one party were used in the later steps to reduce noise. Table 1 shows how many of those 1215 users were in favor of
which party.

Results
This section ﬁrst shows the network structure of political
microbloggers. Then, the structure of the network regarding
the discussed topics is described.

Network of microbloggers by political preference
Figure 1 shows the network graph of political microbloggers
mentioning the same party more than two times. With this
measure as many microbloggers as possible are taken into
account while reducing noise by ignoring voters with only
one or two party mentions.

Table 1: Amount of users exclusively in favor of a party

The resulting data was clustered in parties by an algorithm developed by Wakita and Tsurumi (2007). It clusters the nodes of a graph a way that maximizes the connections within clusters. To visualize the results, we used a directed graph generated by the force-directed FruchtermannReingold algorithm. As a result, the visual proximity of two
nodes reﬂects their relatedness.
To extract the relevant political topics from the data set, a
list of all 30,660 words used in the Twitter messages was
generated and sorted by frequency. The top 2,000 words
of the list (all having at least 50 mentions) were manually
classiﬁed for belonging to a topic of the political debate
or mentioning a high-proﬁle politician of the election. All
in all, 98 were labeled as relevant keywords and 24 political persons were extracted. Since the list of topics contained many words describing similar political topics, six
clusters of words were built as shown in Table 2. The topic
clusters and mentions of politicians were both used to derive a network of Twitter users mentioning the same clusters/mentions.

Figure 1: Network of microbloggers
Note: Different colors depict different parties.

Generally, we note a fragmentation between the individual parties. Furthermore the political landscape is reﬂected
in this graph as the combination of the social democratic
SPD and the socialist LINKE and the right of center parties CDU and FDP, which ﬁnd themselves on the same end
of ideological spectrum, are more closely connected to each
other than to other parties thus forming larger ”meta clusters” in line with potential coalitions. Followers of the Green
party are assigned to other clusters. Many of them are assigned to the group of SPD followers. This might be a result of the ideologically closeness of these two parties. Besides many connections within single parties there are many
connections between parties, especially between SPD and
CDU. Table 3 quantiﬁes the results by displaying the network structure between parties in total edges and share.
Given that the graph is directed, the matrix is not symmetric.
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Table 3: Network structure of microbloggers

drawal of German troops from the war in Afghanistan. A
third notable fact is the number of users in favor of SPD (social democrats) who discussed the social topic ”minimum
wages”. Nearly half of the members of this discussion preferred the SPD while only a third of all users in the data set
have the same political preference.

It shows the average number of links between party followers. The party SPD has most internal edges reﬂecting the
big and close cluster of SPD supporters in the graph. Further,
SPD followers (76,26%) as well as FDP followers (74,09%)
form tight party networks. CDU and LINKE just for about
62%. The Green party is more connected to possible SPD
followers (40,17%) than internally explaining the fact that
the clustering algorithm found no cluster for this party. In
conclusion, we can see that there are many more connections between users in favor of a particular party than between users favoring opposing parties.

The network structure of political discussion topics
The previous analysis has shown that political microbloggers tend to connect to like-minded peers. In this section,
we will investigate whether they also tend to debate the same
topics as other users supporting the same parties.
Figure 2 shows the network structure of main political
topic clusters discussed on Twitter. While some topics are
mainly discussed by users in favor of a certain party (e.g.
the ”data retention” cluster has a high share of users preferring the free-market FDP), many topics are discussed among
users of different parties.

Figure 2: Political microbloggers by discussion topic
Note: Colors and shapes depict different party preferences.

Repeating the above mentioned analysis for the politicians mentioned in the dataset, the mentioned politicians
show a higher divide of the Twitter users. Table 5 shows
the politicians mentioned most often in the dataset. The
share of ideological similar users per politician has in general more deviations than the discussion topics had. For example Guido Westerwelle, Gregor Gysi and Jürgen Trittin,
the leaders of FDP, LINKE and GRUENE at that time, all
have more mentions from users who prefer their party, respectively. The results also show that acting chancellor Angela Merkel (CDU), who was running for re-election, has
relatively many mentions by users who prefer the opposing
SPD. Moreover, Horst Seehofer (CSU) is mentioned half of
the time by users in favor of the FDP, which he criticized
quite a lot during the election campaign.

Table 4: Share of ideological similar users per topic cluster

Note: Deviations (ABS) of the overall share are marked in bold
above 10%.

Table 4 allows a more quantitative view on those topics.
It displays the network structure of users around the topics they mention. The users are summarized by the party
they support. The FDP, which has a total share of 25,76%
of exclusive users in the data set, has 37,38% of all users
discussing the ”data retention” topic. The deviation shows,
that this liberal topic was especially relevant for users in
favor of the FDP during the election. Another topic which
was discussed more frequently by users of one particular
party is ”Afghanistan”. Even though only 10,86% of users
are in favor of LINKE, 33,65% of all users who participated
in this discussion preferred this party. This is noteworthy,
since the LINKE was the only party that favored the with-

Discussion and Further Research
As the results show, users who support the same party tend
to follow each others’ posts more frequently and, thus, form
tight-knit clusters in the online community. If the network
structure of some users and their ﬁeld of interest is known,
it seems to be possible to infer preferences of connected
users. In sum, the network structure of political microbloggers seems to reﬂect their party preference. In addition, we
found that the network structure of topics can be used to indicate political opinion. With respect to the political topics
discussed on Twitter, it could be shown that groups of ideologically similar microbloggers discuss different political
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Table 5: Share of ideological similar users per mentioned
politician

similar microbloggers discuss different political topics more
intensely. We found that an accumulation of mentions by
users in favor of a party can indicate either a strong positive reaction with that person (e.g. when it is the leader of a
party) or a notable dispute (for example, when this person is
a member of an opposing party).
Our approach can extract information about semantic
structure from an seemingly unstructured media like the microblogging service Twitter. Even though Twitter has no
dedicated forums, such as separate bulletin boards, people
can still be grouped around certain discussion topics. This
method could be further developed to allow politicians and
organizations to ﬁnd lead users and opinion leaders for targeted advertising and PR.

Note: Deviations (ABS) of the overall share are marked in bold
above 20%.
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topics more intensely. These topics map to the political position of the respective party in the political landscape.
With respect to the politicians mentioned in the stream of
microblogging messages, we found that the share of Twitter
users in favor of a certain party can indicate strong opinion.
It can be either agreement or disagreement with a certain
politician. Overall, our ﬁndings lead to the conclusion that
the data found in microblogging services like Twitter can
be used to gain relevant insights into the political landscape
ofﬂine.
Even though this study provides intriguing results, it does
not come without some caveats. There are several open ends
for potential further research. To begin with, the collection
of messages on Twitter was restricted to the six major German parties (represented in the German parliament at that
time) and did not catch any typographical errors. In addition,
Leskovec et al. (2010) have shown that the distinction between positive and negative interactions in a social network
can yield powerful insights. This differentiation is implied
in our analysis of different parties, however, we do not explicitly examine the sentiment of individual connections in
our network. This could be done by an analysis of individual
chat messages.
Finally, our results show indications that Twitter can be
used to analyze the network structure of discussion topics.
Further research should use more properties of the Twitter
data to achieve even better results. One possibility would be
to take the type of a message (retweet, reply) into account
and to follow the thread of a conversation.

Conclusion
On the one hand network data of microbloggers can be used
to identify their preferences and extract cohesive subgroups.
Our study was conducted in the context of political microblogging, but the results might be transferable to other
ﬁelds like collaborative ﬁltering.
On the other hand it could be shown that political microbloggers can be structured through the topics and politicians they discuss. We found that groups of ideologically
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