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Abstract 

Twitter is well recognized as a microblogging site, an online social network (OSN), and increasingly as 

a digital news platform. With the changing media usage behavior over the past decade, political actors 

have now recognized the need to enrich their election campaign efforts by including social media strat-

egies. However, previous research has shown that users behave heterogeneously in online political dis-

cussions. To better understand how users behave and interact in such debates, we conduct an explora-

tory study to identify emergent user roles from Twitter data. We develop a dynamic selection query to 

collect a representative data set on the German federal election of 2017. We define features of structure, 

function, and time for Twitter discussions and conduct a cluster analysis to derive eleven emergent roles 

from the 30,553 most active users. We then refine those roles by further data-driven analyses to enhance 

and deepen their understanding. Our results indicate dominance of the online discussion by the populist 

party Alternative für Deutschland. We also find that media outlets and political parties show somewhat 

similar behavior, and that the offline popularity of prestigious actors is extended into the online world. 

Keywords: social media, user behavior, emergent roles, digital trace data, political discourse. 

1 Introduction 

Since its release in July 2006, the microblogging platform Twitter has become one of the most popular 

online social networks (OSN) with more than 330 million monthly active users (Twitter, 2017b). Its 

increasing popularity manifests itself in more than 500 million tweets per day (Twitter, 2013). Twitter 

is well recognized as a microblog and OSN, but increasingly also as a digital news platform where user-

generated news is provided by millions of users. With Millennials and its successor Generation Z com-

ing of age, the behavior of media consumers has changed drastically and social media, such as Twitter, 

has become an important source of news. According to a study conducted by the Reuters Institute for 

Journalism almost a quarter of a representative sample of the global population with access to the inter-

net use social media as their primary news source (Newman et al., 2017). In the United States of Amer-

ica, where the adoption of social media is at a high level, about 50% use it as a news source. In contrast, 

only 29% of the respondents in Germany use social media for news, significantly lower values than in 

any other surveyed country. Further usage data shows that the demographic group of 16 to 29-year olds 

(the Millennials and Generation Z) is the largest group that uses Twitter on a regular basis. This group 

now owns the right to vote, and represented almost 5% of the total voters in recent German elections 

(Bundeswahlleiter, 2017b). This changing consumer behavior affects the individuals’ daily lives and the 
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way our society functions. As Kane et al. (2014, p. 298) state, the „most significant impact and impli-
cations of social media on business and society are still to come”. Consequently, this development be-

comes evident in the way political campaigns have responded to this new media consumption behavior. 

As the recent presidential election in the United States of America has shown, political parties and play-

ers enrich their campaigns by including the use of social media platforms to their campaign efforts to 

reach millions of their voters. Thus, social media has become an important influential factor and tool for 

politicians. The Twitter accounts “@POTUS” (President of the United States of America) and 

“@realDonaldTrump” (private account of Donald Trump) for example are amongst the users with the 

most followers of all heads of governments on Twitter, with 20.2 million and 37.8 million followers 

respectively. In contrast, German chancellor Angela Merkel does not have her own Twitter account, but 

rather tweets through her government spokesman Steffen Seibert who has barely a million followers. 

Compared to that, with a single tweet the US president can reach a number of Twitter users that is 

equivalent to more than 15% of the United States of America’s 231 million voters – not to mention the 

media coverage that his tweets receive. During his election campaign, Donald Trump has revolutionized 

the way political debates are carried out in OSNs. Trump himself claims his “use of social media is not 

Presidential – it’s MODERN DAY PRESEDENTIAL” (Twitter, 2017a). It becomes evident that despite 

the importance of OSNs for campaigns, not every politician is using the network to a similar extent. 

The change in media and news consumption affects the way voters carry out political debate and has 

intensified “cultural polarization of democratic societies” (the divergence of opinions to political ex-

tremes) (World Economic Forum, 2017). If political actors want to reach young voters successfully, 

they need to adapt their campaigns to these changed circumstances. In addition to politicians, media 

outlets also need to realign to reach substantial audiences in this changed environment, as television and 

print have remarkably declined as news sources (Newman et al., 2017) and voters nowadays have easy 

access to multiple digital sources of information. Therefore, there is an increasing need to understand 

how users, particularly political actors, and media outlets, adapt their social media appearance, and how 

they behave and interact in political debates in OSNs. 

Our research aims to understand in which roles users interact with each other in the online political 

discussion. Hence, we examine what groups of similar behavior can be found, how the behavior of 

political parties differs from one another, and how their behavior compares to that of media outlets. 

Based on real world usage data from the OSN Twitter on the subject of the German federal election 

2017, we conduct an exploratory study. We gathered a data set that includes status updates (e.g., tweets) 

collected through a dynamic set of hashtags for a duration of eight weeks leading up to the election. By 

applying a hierarchical clustering based on eight quantitative measures of the users’ behavioral patterns, 

we derive a user typology of eleven emergent user roles. Subsequently, those results are refined and 

enhanced with qualitative insights from content analysis. Although Germany is not considered a country 

with high Twitter adoption rate (Newman et al., 2017), the data set clearly highlights broad discussion 

among thousands of linked users. The recent German federal election is of particular interest for practi-

tioners and researchers because of Germany’s pluralistic democracy. The rise of populist parties affected 

the political landscape in Germany like in several other countries in recent years and the election out-

come will have an important impact on the future of one of the world’s largest economies. Furthermore, 

all authors of this paper possess expertise regarding the German political landscape and media outlets. 

This was particularly helpful for the successful data collection, data analysis, and the interpretation of 

the results.  

This paper contributes to the ongoing research on political discussion in OSNs as follows: first, we 

characterize emergent user roles through an exploratory cluster analysis and distinguish their unique 

characteristics. Second, we show that political parties, news agencies and media outlets fall into a limited 

number of user roles. Third, we further describe and explain the user roles’ behavior based on qualitative 
observations of the Twitter discussion. Fourth, we find that populist parties are discussed much more 

frequently and behave significantly differently from other parties. 

The remainder of this paper is structured as follows: Section 2 gives an overview on political discussions 

in OSNs and the political landscape in Germany and reviews the existing literature regarding user roles. 
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Section 3 explains our approach and data set. Section 4 contains the results of the study. We proceed to 

discuss the contributions derived from our results in Section 5. Lastly, Section 6 assesses our study 

critically regarding its limitations and concludes the paper. 

2 Problem Context 

2.1 Research on Political Discussions in OSNs 

Sunstein (2001) highlights the relevance of active political discourse and its importance for a well-func-

tioning democracy and emphasizes the significance of upcoming changes and threats through OSNs. 

The online political discourse has been a highly discussed topic for scholars in many regards. For ex-

ample, Kelly et al. (2005; 2006) analyzed political newsgroups, found that most active users in political 

discussions can be assigned to ideological positions and further, that discussions mainly happen between 

polarized groups. Gonzalez-Bailon et al. (2010) observed that online discussions on politics are more 

long-lasting and include more participants than discussions on other topics. Tumasjan et al. (2010) ana-

lyzed social networks with respect to elections, particularly the German federal election of 2009. While 

their work focuses on the reflection of political sentiment and predictive power of Twitter, they also find 

a lively political debate dominated by a small number of users. Shi et al. (2014) introduced the term 

“social broadcasting network” for OSNs, which refers to the blurred boundaries between OSNs and 

news media. Specifically, the platform Twitter contributes to this development with its functionalities 

for easy and quick information distribution. Yet, the debate on the impact of such OSNs for politics and 

democracy is ongoing (e.g. Sunstein, 2001; Adamic and Glance, 2005; Yardi and Boyd, 2010; Conover 

et al., 2011; Barberá, 2015; Bakshy et al., 2015; Flaxman et al., 2016; Schmidt et al., 2017). Several of 

those studies analyze user interactions in OSNs regarding their impact on the political discussion. How-

ever, they disagree on whether such discussions increase political deliberation (Kelly et al., 2005; 2006; 

Kushin and Kitchener, 2009; Barberá, 2015) or political polarization (Conover et al., 2011; Grömping, 

2014; Schmidt et al., 2017). To enhance the understanding of OSNs in the context of politics, its debates 

and discourses, it is necessary to start the analysis at the origin of these effects: the behavior of the 

individual users within OSNs. The aforementioned studies have analyzed user behavior on an aggre-

gated level, however, individual user behavior often cannot be clearly distinguished, as individual dif-

ferences get lost through aggregation (Kelly et al., 2005). Therefore, Kelly et al. (2005) called for more 

fine-grained analysis of user behavior in online political discussions. 

2.2 Related Work on User Roles 

Modern OSNs and their APIs enable researchers to overcome previously existing data limitations while 

exploring heterogeneous behavior (Himelboim et al., 2009) and have led to exploratory studies on user 

roles and typologies in various disciplines. Gleave et al. (2009, p. 2) based on Lerner (2005) reason that 

classifying “types of social relations and behaviors into a smaller set of roles reduces the analytic com-

plexity of social systems” and eventually enable comparative studies of populations across time and 

setting (Gleave et al., 2009). Roles are valuable to researchers because they combine expectations, re-

sponsibilities and skills and facilitate a-priori knowledge about people (Golder and Donath, 2004). Role 

typologies originate from the social sciences. In his theory of social structure, Nadel (1957) introduced 

relational and non-relational roles. Later, Golder and Donath (2004), Gleave et al. (2009), and Forestier 

et al. (2012) all outlined definitions for roles in the context of OSNs. Roles that emerge through inter-

action are according to Nadel (1957) non-relational roles, with interactions being structural signatures 

of actors (Welser et al., 2007). Therefore, roles can be identified based on patterns and similarities in 

these structural signatures (Welser et al., 2007). These types of user roles are also known as emergent 

user roles in (online) social networks (Gleave et al., 2009; Mirbabaie et al., 2014; Frank et al., 2017). In 

addition to roles based on user behavior, relational roles are based on existing social relations between 

actors (Barley, 1990; Mirbabaie et al., 2014). For example, the role of a parent is only associated with 

an actor if the actor has a child. Both types of roles are relevant and some argue that they cannot be 

completely separated (Barley, 1990). However, while non-relational user roles may emerge from inter-

actions, and therefore can be observed by replicating interactions through digital trace data (Gleave et 
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al., 2009), relational roles cannot. Hence, researchers identifying emerging user roles based on individ-

ual behavior (e.g. Füller et al., 2014; Arazy et al., 2016; Frank et al., 2017) may include relational ele-

ments of roles to verify whether there is an association between the identified emergent roles and the 

existing relational roles. 

Early forms of modern OSNs, such as Usenet, were already of particular interest to researchers. Golder 

and Donath (2004) created a theory-based taxonomy of roles in electronic communities. They validated 

their taxonomy by applying it to Usenet and identified the roles: celebrity, newbie, lurker, flamer, troll 

and ranter. Usenet’s available digital trace data allowed to quantitatively assess interaction and use 

patterns or network visualizations to identify roles. Nolker and Zhou (2005), Kelly et al. (2006), Fisher 

et al. (2006), Welser et al. (2007), and Himelboim et al., (2009) all conducted studies identifying user 

roles and typologies in Usenet discussion groups based on trace data. Nolker and Zhou (2005) used 

pattern-based metrics of social network analysis to validate leaders, motivators and chatters. Welser et 

al. (2007) used network visualizations and regression analysis to show that these methods can be used 

to identify roles and to encourage further research. Some researchers focused on user roles specifically 

in the context of online political discussions. For example, Kelly et al. (2006) found heterogeneous user 

behavior by analyzing visualizations of ego-networks and identified fighters, friendlies and fringes. 

Himelboim et al. (2009) identified and described the role of discussion catalysts using basic quantitative 

measures and content analysis. Others have explored user roles on Twitter (Tinati et al., 2012; Beller et 

al., 2014; Mirbabaie et al., 2014; Pervin et al., 2014; Mirbabaie and Zapatka, 2017). Tinati et al. (2012) 

examined insights of marketing and described the roles idea starter, amplifier, curator, commentator 

and viewer by utilizing metrics of social network analysis. They highlighted the need for refinement and 

suggested the analysis of larger data sets. Beller et al. (2014) explored status updates for self-identifica-

tion patterns and identified users social roles (e.g., man, woman, celebrity, or teacher). They demon-

strated the potential of content analysis on Twitter and emphasized the need for further analysis in this 

area. Mirbabaie et al. (2014) used network visualizations of users’ behavior to identify roles on Twitter. 

By manual assessment, they detected five communication roles: emergency service agencies, media 

organizations, political groups and unions, individuals and commercial organizations. These roles are 

not only a result of analyzing interactions, but also through the actors’ given occupation and status in 
society. Similarly, Stieglitz et al. (2017) reveal such social roles among Twitter power users during 

crises communication. Mirbabaie and Zapatka (2017) applied the role typology of Pervin et al. (2014) 

to map Twitter users participating in crises communication to information starters, amplifiers and trans-

mitters and describe their characteristics. Lately, Füller et al. (2014) and Frank et al. (2017) followed a 

data-driven exploratory role identification approach utilizing cluster analysis to identify emergent user 

roles in online communities. Füller et al. (2014) analyzed user interactions in online innovation commu-

nities and found socializers, (passive) idea generators, masters, efficient contributors, and passive com-

mentators. Frank et al. (2017) identified user roles in enterprise social software. 

To conclude, many studies exist that explore user behavior in online discussions with a multitude of 

methods. Some focus on OSNs, others on political discussions. However, an analysis of user interactions 

on Twitter in the explicit context of online political discussions has yet to be conducted. Previously, 

most researchers focused their analysis on confirming existing behavioral patterns or manually assessing 

users to identify roles. The exploratory approach of Füller et al. (2014) and Frank et al. (2017) only 

considers user behavior and does not require existing hypotheses on user roles nor extensive manual 

assessment. Applying their approach to the political debate on Twitter, we aim to identify emergent user 

roles in the online political discussion for the German federal election 2017. 

2.3 Description of the Political Landscape in Germany 

Germany’s legislature is organized as a parliamentary democratic system that is characterized by many 

different parties. Governments are mostly formed through coalitions of several parties, which have been 

led by either one of Germany’s major parties, the union of Christlich Demokratische Union Deutsch-

lands (CDU) and Christlich-Soziale Union in Bayern e.V. (CSU), or the Sozialdemokratische Partei 

Deutschlands (SPD). Besides these major parties, smaller parties such as Freie Demokratische Partei 

(FDP) or Bündnis 90/Die Grünen (Grüne) have participated in government coalitions as well. The party 
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Die Linke was often represented in the parliament (i.e. Bundestag), but never part of the government; 

and the newly found (2013) party Alternative für Deutschland (AfD) gained remarkable attention during 

past regional elections in the federal states. In the most recent German federal election on 24 September 

2017, a new high of 42 parties participated (Bundeswahlleiter, 2017a), of which most received only a 

small fraction of the votes. If a party reaches a threshold of five percent of the total votes, it gains 

proportional representation in the parliament. The election yielded the following results of the parties to 

be represented in the parliament: CDU/CSU 33.0%, SPD 20.5%, AfD 12.6%, FDP 10.7%, Die Linke 

9.2%, Grüne 8.9%, and all others 5% in total (Bundeswahlleiter, 2017c). The AfD has entered the Ger-

man parliament for the first time in its history. Prior to the election, all parties who were voted into the 

parliament have already denied to form a coalition with the AfD because of its populist right-wing ori-

entation and several public extremist statements of AfD politicians (Handelsblatt, 2017; Münchner 

Merkur, 2017; Tagesschau, 2017c). The political spectrum of the seven parties in the newly formed 

Bundestag can roughly be aligned from left-wing to right-wing as follows: Die Linke, Grüne, SPD, FDP, 

CDU/CSU, and AfD (infratest dimap, 2015). 

3 Methodology 

3.1 Data Set 

In this study, we rely on publicly accessible data collected through Twitter’s APIs. The global stream of 

public status updates is made available to developers through the Streaming API to capture posted con-

tent in real-time. In this paper, we differentiate between four mutually exclusive types of status updates, 

which we explain later in greater detail: tweets, retweets, replies, and quote tweets. We collected all 

status updates from August 2, 2017 until September 24, 2017 at 6 PM (closure of polling stations) that 

included at least one of a set of hashtags related to the German federal election. To capture a compre-

hensive sample of Twitter data, we set up a data collection system that automatically identified fre-

quently used hashtags related to the election. We initially started collecting data by using the following 

unbiased base set of hashtags as selection criteria to query Twitter’s API: “#btw17”, “#btw2017”, 
“#Bundestagswahl”, “#Bundestagswahl17”, “#Bundestagswahl2017”, “#Wahl17”, “#Wahl2017”, 
“#Wahlen17”, “#Wahlen2017”. Every hour, the growing data set was analyzed for the hashtags most 

frequently used in combination with this base set. If a threshold of 250 status updates containing a 

hashtag was met during the past 24 hours, the hashtag was considered a candidate to be added to the 

data collection query. All such candidates were manually assessed by two of the researchers and added 

to the collection set if they were clearly and without ambiguity related to the election. A total of 129 

hashtags were added through this method. These hashtags include all major parties such as “#AfD”, 
“#CDU”, or “#SPD”, campaign slogans such as “#DarumGrün”, “#TrauDichDeutschland”, or “#fe-
didwgugl”, but also trending topics such as broadcasted television debates “#Kanzlerduell”, “#TVDu-

ell”, or “#Elefantenrunde”. By following this approach, we made sure not to miss trends in the online 

discussion and collected a large-scale representative data set of the political discussion on the German 

federal election. In total, we collected 3,090,932 status updates which can be distinguished into 882,155 

tweets, 1,848,625 retweets, 201,368 replies, and 158,784 quote tweets. All statuses were posted by a 

total of 305,529 distinct users. This data set was then used to identify emergent user roles amongst the 

users who participated in the Twitter discussion. 

3.2 Role Identification and Clustering Dimensions 

A comprehensive overview on data-driven role identification in the tradition of social network analysis 

(SNA) is provided by Wasserman and Faust (1994) and Forestier et al. (2012). For OSNs, Füller et al. 

(2014) and Frank et al. (2017) demonstrated the applicability of hierarchical clustering for exploratory 

role identification, which in contrast to the well-known k-means clustering, is independent on the desired 

number of clusters as an input parameter. Further, users do not change their affiliation to a cluster even 

if the cluster solution is changed, which consequently helps to determine the appropriate number of 

clusters (Frank et al., 2017). As Forestier et al. (2012) and Füller et al. (2014) suggest, combining quan-
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titative methodologies, such as cluster analysis and SNA, with qualitative interpretations and methodol-

ogies, such as content analysis, is considered a reasonable approach for identifying and understanding 

of emergent user roles. Gleave et al. (2009) also provide guidance for role analysis in online communi-

ties. They reason that an iterative process of both quantitative and qualitative measurements combined 

with both a bottom-up and a top-down approach results in the best role understanding. Thus, in this 

study we refine the result of our exploratory analysis, with further qualitative aspects, such as the content 

of the discussions, and relate it to previous research and typologies on Twitter and other OSNs. 

The basic functionalities of Twitter serve as input dimensions for our cluster analysis. Twitter allows 

users to globally network with others by subscribing to their status updates (follow) and publish their 

own content through tweets. Tweets users send may contain up to 140 characters of plain text, links, or 

media (i.e. images or videos). Twitters’ retweet-functionality allows users to share content across their 

personal network. By retweeting another user’s tweet, the tweet appears as a copy on the retweeter’s 
own personal timeline. A retweet itself can be retweeted, where only the original author’s status is cop-

ied, creating a chain effect by amplifying information content sharing (Shi et al., 2014). When a tweet 

is annotated with own content and shared, the user’s status update is considered a quote tweet. In contrast 

to retweets, quote tweets require more engagement from a user to be created. Additionally, members of 

the network can engage in discussions by replying to status updates. Replies to other users’ status up-

dates appear below the original post, creating a discussion board. Since all these types of status updates 

are disjunctive in Twitter’s public stream data, we can assign a single type to each of the data record. 

Our eight clustering dimensions are structured as follows: 

Structure features. In SNA, a set of two linked actors is called a dyad (Wasserman and Faust, 1994). 

Borgatti et al. (2009) differentiate between four types of dyadic ties through which actors can be linked: 

proximities, relations, interactions, and flows. In our study, we focus on interactions, which are “dis-
crete, transitory relational events” (Kane et al., 2014, p. 282) on Twitter. For our analysis, relational ties 

between two actors are established when users interact with one another by using the basic functionali-

ties of retweet, reply, or quote tweet. We mine the data set for status updates containing retweets, replies, 

or quote tweets, and consider the direction of the interaction to identify ties between users (i.e. who 

retweeted and who was retweeted). Activity or outdegree centrality of an actor in a network graph is 

indicated by a high level of outgoing ties. In contrast, the number of incoming ties, or indegree centrality, 

determines an actor’s prestige (Wasserman and Faust, 1994). For our analysis, each retweet, reply, or 

quote tweet links two users and increases the out- and indegree of the particular users. Function feature. 

Besides above-mentioned ties, which are existing relationships between actors, our data set also contains 

status updates that have not (yet) resulted in a tie. A high number of tweets indicates a high level of 

activity in the political discussion. Therefore, we consider tweets a functional feature. Time feature. To 

capture users’ temporal tweeting behavior, we applied the novel definition of the burstiness measure 

introduced by Kim and Jo (2016), which is able to deal with a finite number of events. Each status update 

is considered an event. A series of events is considered a burst if there are periods of high activity 

followed by periods of no or low activity. The burstiness measure is defined between 𝐵 = ͳ (most bursty 

events) and 𝐵 = −ͳ (most periodic events). 

Through the eight clustering dimensions (1) tweet, (2) outdegree retweet, (3) outdegree reply, (4) out-

degree quote tweet, (5) indegree retweet, (6) indegree reply, (7) indegree quote tweet, and (8) burstiness 

we are able to capture the activity, prestige, and timed involvement of all users in the political discussion 

regarding the German federal election 2017 on Twitter. Subsequently, we adopt Frank et al. (2017) and 

apply agglomerative hierarchical clustering with the Ward.D2 minimum variance method, where Eu-

clidean distances calculated on the normalized vectors of the cluster dimensions of each user serve as 

input parameters. To determine an appropriate number of clusters we follow Füller et al. (2014) and 

apply both Calinski and Harabasz (1974) pseudo 𝐹-statistic as well as Duda and Hart (1973) pseudo 𝑡2-

values as stopping rules.  
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4 Results 

4.1 Descriptive Statistics 

By mining the data set, we identified 305,529 users that are connected by 2,932,148 ties with interaction 

mostly happening through retweets (83.7%) followed by replies (9.1%) and quote tweets (7.2%). We 

find that the average user engages in interactions with 5.4 other users. 

Table 1 displays descriptive statistics of the structure, function, and time features. We found that the 

density of all features, except for the burstiness measure 𝐵, is heavily skewed to the right (see minimum 

skewness of 43), plus the median for almost every dimension is zero. This indicates that many users 

within our data set have only used a limited number of features with marginal numbers of interactions. 

This pattern is common for OSN data sets. The data also reveals that on average a user posted three 

tweets, six retweets, one reply, and one quote tweet. Every interaction in our data set has an outbound 

and inbound user, therefore the means of in- and outdegree are identical. In contrast, median and stand-

ard deviation may differ in response to a high popularity of single posts or users (Frank et al., 2017). 

 

 

Function Structure Time 

Tweet 

Outdegree Indegree 

B Retweet Reply Quote Retweet Reply Quote 

Min / Max 0 / 5,885 0 / 8,282 0 / 1,201 0 / 4,656 0 / 64,115 0 / 3,856 0 / 3,004 -1.00 / 0.93 

Mean / Median 2.89 / 0.00 6.05 / 1.00 0.66 / 0.00 0.52 / 0.00 6.05 / 0.00 0.66 / 0.00 0.52 / 0.00 0.03 / 0.00 

SD 37.32 55.45 9.48 14.80 190.58 17.35 12.84 0.16 

Skewness 66.16 43.82 45.48 209.67 166.63 122.87 103.32 -0.54 

99.5% Quantile 465 1054 173 121 1764 151 138 NA 

Table 1. Descriptive statistics of the eight clustering dimensions 

The statistics indicate a strong focus of degree-centrality (mainly of indegree centrality) on particular 

users. However, quote tweets are somehow special in this regard, as they are more focused on users 

discussing status updates from many other users. The burstiness measure (Kim and Jo, 2016) spans 

almost across the entire codomain, therefore strict periodic behavior as well as highly bursty behavior 

can be found in the data set. However, since the number of Tweets per user varies heavily, this obser-

vation should be taken with a grain of salt. In summation, the descriptive statistics strongly support the 

perception that heterogeneous user behavior is present within the data set. 

For our cluster analysis, each user is represented as a vector with the previously introduced eight fea-

tures. To keep computation times manageable and to focus our study on relatively active users, we fol-

low Nonnecke and Preece (2000) and focus on the 10% most active users. This results in a final data set 

of 30,553 users. In all dimensions, we noticed a heavy-tailed distribution and extreme outliers. To deal 

with those outliers, we truncated all values above the 99.5% quantile (see Table 1). 

4.2 User Typology 

As Bonner (1964) and Rokach and Maimon (2005) suggest “there is no universal definition for a good 
clustering size” (Rokach and Maimon, 2005, p. 326; Bonner, 1964). The stopping rules resulted in in-

conclusive results, however indicated a range of 𝑘 = ʹ to 𝑘 = ͵6 clusters. But by exploring the paths 

of the main political actors, parties, media and journalists in the dendrogram, we found no remarkable 

shifts after 𝑘 = ͳͳ clusters. Further manual exploration of higher cluster solutions showed that while 

early splits are based on actual structural and behavioral differences, later splits are mainly related to 

varying levels of participation within the same user roles. In other words, neighboring branches have 

similar value peaks, but different heights in those peaks. Table 2 displays the result of the cluster analysis 

from which we derive the following typology. 

Efficient Headliner. This user type comprises only a small part of the political discussants (0.4%). They 

participate fairly active in the political discussion (tweet 0.38) primarily by creation of own content, less 

by interactions with other users, but receive by far the most attention of all users (mean indegree 0.93). 
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Hence, their participation and engagement is very efficient and they are the most prestigious users (Was-

sermann and Faust 1994). They mainly create original content (tweet 0.38) and engage with or share 

other content considerably less (outdegree retweet 0.14, reply 0.09, quote 0.20). 

 

Role # 

Function Structure Time 

Tweet 

Outdegree Indegree 

Burst. Retweet Reply Quote Retweet Reply Quote 

Efficient Headliner 115 0.38 0.14 0.09 0.20 0.98 0.86 0.96 0.66 

Discussion Catalyst 169 0.10 0.04 0.01 0.03 0.21 0.75 0.66 0.63 

Niche Headliner 295 0.20 0.06 0.05 0.09 0.44 0.21 0.29 0.66 

Attention-seeker 73 0.68 0.72 0.63 0.70 0.68 0.50 0.53 0.80 

Annotator 213 0.25 0.14 0.33 0.85 0.14 0.12 0.15 0.75 

Discussant 198 0.13 0.23 0.90 0.09 0.08 0.24 0.06 0.73 

Distributor 479 0.06 0.67 0.09 0.09 0.05 0.07 0.06 0.75 

Screamer 121 0.99 0.09 0.09 0.02 0.07 0.04 0.03 0.78 

Low-activity All-rounder 2,169 0.11 0.05 0.12 0.11 0.06 0.07 0.06 0.68 

Occasional 

Participant 

OP1 17,513 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.57 

OP2 9,208 0.03 0.04 0.01 0.01 0.01 0.01 0.01 0.71 

Table 2. User typology with corresponding features of function, structure, and time 

Discussion Catalyst. Only 0.6% share this user role which is fairly low in its engagement (mean outde-

gree 0.03). Still, they manage to create content which strongly appeals to other users (mean indegree 

0.54) but receive attention mostly by replies and quote tweets rather than retweets. It seems that this 

group creates controversial and stimulating content inciting the political discussion. 

Niche Headliner. This group represents one percent of the active users in the political discussions. Niche 

headliners do not excel in any dimension but are above average in their indegree. They mainly create 

original tweets, rarely distribute other content or engage in discussions. Although their contribution is 

rather low they are fairly prestigious (mean indegree 0.31). Mostly, their posts are retweeted, followed 

by replies and quote tweets. While this pattern is similar to Efficient Headliners, they receive less atten-

tion than Efficient Headliners, thus their audience seems to be more limited. 

Attention-seeker. This is the smallest group in the network (0.2%). Although they are just a few users, 

their contribution to the political discussion is above-average for all functionalities. Their high partici-

pation and engagement raises awareness in the network (mean indegree of 0.57) and their contribution 

is the most bursty among all roles. Attention-seekers are prestigious and valuable members in the net-

work who generate lots of content encouraging other users to participate. However, compared to Effi-

cient Headliners, they show substantially more activity and reach less prestige. 

Annotator. Annotators are characterized by distributing other users’ tweets and commenting on them 

through quote tweets. Since commenting could be falsely associated with replying, we named this clus-

ter Annotators. They rarely retweet other tweets, are above average in their creation of original content 

and their discussion activity but limited in the prestige that they receive (mean indegree 0.14). This 

group makes up only 0.7% of the active users. It remains to be seen whether Annotators are criticizing, 

praising or questioning other content before sharing, or if they are trying to raise awareness and credi-

bility for their own opinion by quoting others. 

Discussant. Discussants (0.6%) are characterized by using the reply function most frequently. Compared 

to that, they are using other Twitter functionalities less frequently, but still more often than many other 

users of the network. Discussants are actively taking part in discussions; however, they do not incite 

them. This is shown by the difference between outgoing and receiving replies. 

Distributor. They account for a small group (0.6%) and engage much more by strictly retweeting than 

by any other activity. When Distributors participate, they do so by spreading other users’ tweets in a 

somewhat bursty manner. Distributors do not receive much attention from others (mean indegree 0.06). 

Screamer. This user type is characterized by its extremely high number of tweets. Screamers seldom 

use other functionalities of Twitter. Although all 121 members (0.4%) of this cluster actively contribute 
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to the political discussion, their voice remains almost unheard (mean indegree 0.05). It can therefore be 

assumed, that despite their large number of tweets, the inherent information or opinions have little rele-

vance for others and do not stimulate debates. 

Low-activity All-rounder. This user role is the second largest in our study (7.1%) with no noteworthy 

peaks in any dimension. However, this can be due to a blurring effect in the means through the cluster 

analysis given the large cluster size. They do differ from Occasional Participants in such way, that they 

participate more actively and receive more attention from others. 

Occasional Participants. Although we already focus only on the ten percent most active users, we still 

found that 87.5% show very low levels of activity in all dimensions, compared to the other user groups. 

Still, they are no Lurkers (Kollock and Smith, 1996) since their participation is higher than that of an 

average user. This group is not active enough to show meaningful and interpretable behavioral patterns 

and too large to be manually assessed. The main difference between OP1 and OP2 is the burstiness. 

4.3 Refinement of the User Typology 

Following Nadel’s (1957) definition and Barley’s (1990) interpretation of roles, they are compromised 

by both relational and non-relational elements. Our cluster analysis is solely based on non-relational 

elements. Therefore, in the following we first conduct an analysis of relational elements of the previ-

ously clustered roles by investigating main participants in political discussions. From a social perspec-

tive, the political discussion is mainly driven by voters, political parties, and the media, plus the associ-

ated individual politicians and journalists. Although voters presumably make up a large part of the users 

participating in the discussion, their identification is not unequivocally possible. As a first step towards 

identifying relational elements of the emergent user roles, we gathered the Twitter accounts of all parties 

participating in the recent election (Bundeswahlleiter, 2017d) and 544 accounts of all former and newly 

elected (current) members of the Bundestag (Deutscher Bundestag, 2017b, 2017a). The collection was 

done through lists of Twitter accounts provided by the parties themselves, containing the accounts of 

their mandate politicians. We retrieved the members of these lists by Twitter’s REST API. Of those 

accounts, 24 parties and 283 politicians remained in our sample of the 10% most active Twitter users. 

For the second group, media and journalists, two researchers of our team manually assessed all 1,813 

verified user accounts from our sample of active users to identify media outlets and self-proclaimed 

journalists based on user names and the users’ self-descriptions. To measure interrater-reliability we 

calculated Cohen’s Kappa and found a 𝜅-value of 0.78, which according to Landis and Koch (1977) is 

a substantial agreement. The remaining differences were discussed within the team and resulted in a 

final list of 331 media outlets and 355 journalists. In doing so, we associated a total of 3.3% of the users 

to one of the four relational roles: party, politician, media, and journalist. Clearly, by this manual as-

sessment we cannot expect to have identified a complete set of relational roles, but we are confident to 

have gathered a substantial sample. Despite that limitation, there are some remarkable associations be-

tween the relational roles and the identified emergent user roles. Table 3 displays how the relational 

roles were categorized. To summarize, Annotators, Discussants, Distributors, and Screamers are not 

occupied by any one of the relational roles. Neither media outlets nor journalists fall into the Attention-

seekers cluster, and most, except for one, established parties are Efficient Headliner. Additionally, we 

retrieved each users number of followers to evaluate the average size of the network for each role. 

Users consciously employ hashtags to refer to news, trending topics, or their political opinion. For ex-

ample, the abbreviations of parties might be used to reference discussions to political matters of a par-

ticular party. The hashtag of the populist party “#AfD”, dominated the online political discussion (60.1% 

of all party hashtags) and was of particular interest for users in every role. Interestingly, the distribution 

of party hashtags used in status updates is not at all representative of the election result. While CDU/CSU 

and SPD received more than half of all votes, the number of hashtags referencing these parties in our 

data set constitutes for only about a quarter of all hashtags. We employed a 𝜒2-independence-test to 

examine the existence of dependencies between user roles and their respective hashtag usage. To enable 

the test, we excluded hashtags which have been used less than five times by any role and found depend-

encies between the user roles and the hashtags they used (p-value < 0.001). By comparing the expected 
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frequencies to observed frequencies, we identified surpassing and substandard utilization of hashtags in 

each role. In the following, we combine the findings from selected content analyses with the emergent 

user roles in detail to further characterize and enhance the user typology and get a comprehensive un-

derstanding of the behavioral patterns. 

 

Role Others Parties Politicians Media Journalists 

Efficient Headliner 76 7 11 17 4 

Discussion Catalyst 79 5 26 46 13 

Niche Headliner 253 2 19 12 9 

Attention-seeker 70 1 2 - - 

Annotator 213 - - - - 

Discussant 198 - - - - 

Distributor 479 - - - - 

Screamer 121 - - - - 

Low-activity All-rounder 2,046 2 24 50 47 

Occasional 

Participant 

OP1 16,958 6 159 183 207 

OP2 9,066 1 43 23 75 

# 29,559 24 284 331 355 

Table 3. Relational roles occupied by the emergent user roles 

Efficient Headliner. As the label suggests, this user role has a substantial network reach with 150,000 

followers on average. Known politicians, established parties, mainstream media, and renowned journal-

ists fall into the Efficient Headliner cluster. Almost all of the elected parties are categorized as Efficient 

Headliner. Given the subject of online political discussions, it is not surprising that parties are the main 

headliners of those discussions. The right-wing party AfD is the only elected party not categorized as 

an Efficient Headliner. However, the female frontrunners of AfD (Alice Weidel, Beatrix von Storch, 

Frauke Petry (left the party after the election)) are all categorized as Efficient Headliners. Only the lead 

candidates of the other minor parties achieved the same substantial attention (Cem Oezdemir of Grüne, 

Sarah Wagenknecht of Die Linke, Christian Lindner of FDP). Interestingly, not a single politician of the 

major parties CDU/CSU or SPD occupies this role. We further found that the hashtags “#AfD” and 
“#traudichdeutschland” (campaign slogan of AfD) were used more than expected by this user role. In 
summation, we can reason that Efficient Headliners do not need to participate in a highly active manner 

to receive remarkable attention since their recognition from the offline world is extended into the OSN. 

Discussion Catalyst. By categorizing just a small fraction of the user base in the sample data set as either 

party, politician, media, or journalist we were able to identify most Discussion Catalysts (53.3%). The 

user role inhabits most mainstream media outlets, journalists, and a large number of well-known politi-

cians. Official Twitter accounts of TV shows hosting political debates, such as Anne Will or Maybrit 

Illner share this role too. These TV formats function as a catalyst for political discussions during the 

election which is reflected in a high indegree due to attention received from the online community. We 

also find most mainstream media such as Das Erste, ZDF (both TV stations), Bild, Der Spiegel, or 

Süddeutsche Zeitung (all newspapers) in this cluster. Taking political actors into account, we identified 

a majority of renowned politicians of mainly the SPD as Discussion Catalysts; for example, the SPD’s 
candidate for chancellor, Martin Schulz, or other widely known politicians such as Sigmar Gabriel 

(SPD), Peter Altmaier (CDU), or Katrin Göring-Eckardt (Grüne). Surprisingly, no AfD politician 

showed this behavior. Hence, Discussion Catalysts refer to “#AfD” or related topics less frequently than 

expected, but employ hashtags such as “#btw17”, “#Schulz”, or “#Merkel” more frequently. 
Niche Headliner. The relational features of Niche Headliners underline the labelling of this user role. 

19 politicians of all parties, except for CDU/CSU, are Niche Headliners and only two niche parties 

(Allianz Deutscher Demokraten, Demokratie in Bewegung) are among this user group. Some media 

outlets in this cluster have a regional focus, such as Hannoversche Allgemeine Zeitung or Stuttgarter 

Zeitung. In their hashtags Niche Headliners address political matters of Die Linke, FDP, or Grüne more 

than those of the major parties CDU/CSU and SPD. Their content does not significantly differ from 

other roles and hashtags referring to elected parties are not salient. Lastly, Niche Headliners have a 
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substantial reach of 42,000 followers on average, which is smaller than that of Efficient Headliners, 

possibly due to the limited geographical reach of the outlets. 

Attention-seeker. Two rather less known AfD politicans and most interestingly, the official Twitter ac-

count of the party AfD fall into the Attention-seeker cluster. No other party shares that behavioral pattern 

and no other party was as controversially discussed and covered by the press than the AfD. However, 

no media outlet or journalist occupies this user role. The hashtag usage shows a tendency towards right-

wing political topics, which is no surprise considering the occupation by the AfD. The role averages 

only 4,800 followers, led by the AfD with 80,000, which is relatively low compared to all other elected 

parties who have a direct reach of at least 200,000 followers. 

Annotator. None of our classified relational roles are included in the Annotators. We randomly selected 

several Annotators trying to identify their affiliation and social status but found mainly trolls and social 

bots in this user group. Their reach is limited due to their average number of followers (770) which 

might be a reason for their overall low indegree. We found that Annotators’ content is mainly related to 
political subjects of the right-wing (e.g. “#DarumAfD”, “#Reconquista”, “#AfDwaehlen”). However, 
we have not observed more frequent status updates relating to “#AfD” than to other parties. 

Discussant. None of the classified relational roles occupy this role. Discussants debate on candidates of 

the election more often than expected, but events such as “#TVDuell” are less frequent than expected. 

Distributor. The label may indicate a large follower base, but the opposite is the case, with merely 1,000 

followers on average. With more than 80% of their status updates containing at least a link or any type 

of media, they preferably share rich content. Distributors have a strong tendency towards topics of the 

right-wing and the AfD with the hashtags “#AfD” and “#TrauDichDeutschland” being used way more 
frequently than neutral references such as “#btw17” or “#DeineWahl”. 
Screamer. No other user role receives less attention from their activities than Screamers. By manually 

assessing a random sample drawn from this cluster, we found that a majority of accounts may be social 

bots, due to their enormous amount of total status updates and their high burstiness. Additionally, we 

identified some accounts of regional associations of the fringe party Freie Wähler. Screamers indisput-

ably utilized trending hashtags like “#DeineWahl” but also hashtags such as “#notatarget” or “#human-

itarian” which are unrelated to the German federal election. Therefore, we reason that Screamers are 

mostly made up of social bots who operationalize trending topics to get substantial reach.  

Low-activity All-rounder. Politicians of all parties, many media outlets, and journalists were categorized 

into this user group. Various regional, niche, or foreign media outlets share the role of Low-activity All-

rounders (i.e. NDR, BBC World, Heise Online, Buzzfeed Germany). Users in this cluster employ 

“#AfD” less than expected leading to a more homogeneous distribution of hashtag usage relating to 

parties. We also found that their status updates are often comprised by plain text. 

Occasional Participants. Politicians of all elected parties are in this cluster. The content analysis re-

vealed substantial differences between the two clusters categorized as Occasional Participants. OP1 uses 

the AfD related hashtags “#AfD” and “#TrauDichDeutschland” substantially less than expected and the 
subjects of their status updates are rather diverse. Additionally, the burstiness of 0.57 indicates a more 

continuous participation. There are only a few official accounts of parties in this cluster, possibly due to 

a professional, active management of the party accounts. In contrast, OP2 is a cluster presumably made 

up of users who were actively discussing the TV debate between chancellor Angela Merkel and her rival 

Martin Schulz, as indicated by an exceptionally higher than expected employment of the hashtag 

“#TVDuell”. The high burstiness (0.71) may also correspond with the discussion of individual events. 

5 Discussion 

5.1 Theoretical Contribution 

In our exploratory study, we analyzed through which interactions and behavioral patterns users partici-

pate in online political discussions on Twitter. Similar to other studies, we can confirm that the typical 

social structure in OSNs is composed of a small group of highly active users and a large fraction of 
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passive users (e.g. Golder and Donath, 2004; Tinati et al., 2012; Füller et al., 2014; Shi et al., 2014). 

Some of our resulting emergent user roles are congruent with roles identified in previous studies from 

different research contexts. We adopted the label Discussion Catalyst from Himelboim et al. (2009) who 

reason that Discussion Catalysts wield disproportional influence by filtering and amplifying discussions 

through sharing content of news media in political discussions. Our results indicate that media outlets 

often act as such Discussion Catalysts, however, they do not need to create much content to receive 

attention on Twitter. This might be due to their offline prominence which transfers over into the social 

media realm. Yet, the Discussion Catalysts identified by Himelboim et al. (2009) focused only on a 

small topic area, while media outlets usually cover a broader range of topics. Annotators and Discussants 

share similar characteristics with roles described by Tinati et al. (2012): Discussants in our research 

correspond to curators, whilst Annotators show similarities with commentators. Tinati et al. (2012) rea-

son that both of those roles add their own opinions to existing views and therefore act somehow similar. 

However, the authors reason that commentators (Annotators) are not contributing to an existing conver-

sation, because they are not replying to an existing discussion thread, in contrast to curators (Discus-

sants), but instead open a new one. It remains an open question whether Annotators and Discussants 

share the same impact on the flow of conversation on Twitter as Tinati et al. (2012) describes. For online 

innovation communities, Füller et al. (2014) identified socializers who prefer to engage in discussions 

with other users, which might also be related to the behavior of Discussants in OSNs. Socializers are 

interested in “socializing, gossiping, […] and gaining friendships” (Füller et al., 2014). Further content 

analysis needs to be conducted to verify, whether Discussants share this intention. Idea generators as 

identified by Füller et al. (2014) have similarities to Screamers due to high amount of content created 

(ideas or tweets respectively) and comparatively little attention received. Further related to Screamers, 

Kelly et al. (2006) identified fringes, as a group of users which try hard not to be ignored, but still are – 

probably because they inherit extreme views and are provoking (Kelly et al., 2006). All three roles have 

a very high activity in common; nevertheless, their effect differs. Further content analysis of the status 

updates of Screamers could reveal whether they are adding meaningful contributions or, referring to 

Golder and Donath’s (2004) flamers and trolls, are characterized by their negative behavior. Füller et al. 

(2014) further introduce efficient contributors, which are described by rather low activity, receive a lot 

of attention and focus on content creation rather than socializing. Thus, efficient contributors have com-

monalities with our Efficient Headliners and Niche Headliners. Masters (Füller et al., 2014) and Atten-

tion-seekers utilize all given functionalities and receive substantial prestige. Unlike masters, Attention-

seekers do not receive the most attention but are by far the most active users in our data. To receive their 

level of prestige, they have to be rather active. This paper also describes new emergent user roles, only 

found in this study based on Twitter interactions in the political context. Distributors spread other users’ 
tweets via retweets. Even though they only have a small reach, they are relevant for the information 

flow as they may incite “chain effects” (Shi et al., 2014).  

Bruns and Stieglitz (2012) identified distinct behavioral patterns by analyzing the use of hashtags on 

Twitter. They found that Twitter functions as a backchannel for live mainstream media events (e.g. TV 

debates). Users applying such hashtags mostly create own content using tweets, show few interactions 

with others and their status updates preferably contain plain text rather than links (Bruns and Stieglitz, 

2012). The cluster OP2 shares similar characteristics. We found hashtags referencing mainstream media 

events like “#TVDuell”, “#Wahlarena”, “#Kanzlerduell” (all TV debates) were used much more often 

than expected in this cluster. Members of OP2 prefer plain text over rich content and their interactions 

are remarkably bursty. We conclude that users occupying the cluster OP2 use Twitter as a backchannel 

of these media events to share opinions and participate in ongoing discussions. Most users are associated 

to the cluster OP1 and reference neutral topics more frequently than expected and populist or right-wing 

topics substantially less than expected. Although the overall use of populist or right-wing topics were 

dominant in our data set, this finding suggests that the majority of the most active users were more 

deliberating than polarizing. Similar observations were found for Low-activity All-rounders. These re-

sults indicate that future research should question how these clusters are assembled regarding user ide-

ology and their effects on political discourse or polarization. 
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5.2 Practical Implication 

Our results help to understand how a multitude of different users contribute to the political discussion 

in OSNs. The emergent user roles show how different actors utilized social media in the recent election 

campaigning. Political actors can draw conclusions from our result to better organize their social media 

presence. Striking content is more appealing in OSNs and engagement in discussions and distributing 

other content can be as rewarding as creating own content. Some of the well-known public actors, like 

journalists or media outlets, can transform their offline popularity into online popularity and therefore 

gain a bonus in the online political discussion. Surprisingly, there is one political party (AfD) that shows 

significantly different behavior and roles than other parties. It seems to have had a major impact on the 

online political discussion and had a remarkable outcome in the election. Prior to the election, Alice 

Weidel (frontrunner of AfD) remarked that her party would employ the use of social bots to enrich their 

campaign. The AfD revised this statement later. All other parties explicitly denied to employ such tools 

(Tagesschau, 2017a, 2017b). Given the behavioral pattern of Distributors, Discussants, and Screamers, 

our results suggest that social bots may have been active, especially in the context of populist right-wing 

topics. However, this can hardly explain the entire AfD related content, especially since the Occasional 

Participants also employ AfD related hashtags, though less than expected. This might be because fol-

lowers of populist parties “present themselves as agents of change” (Barr, 2009, p. 44), want their anti-

establishment rhetoric to be heard, and thus might utilize Twitter as an open access social broadcasting 

network. Due to its large impact on the public debate and its remarkable share of overall content, the 

AfD took on a special role in the Twitter discussion and became a protagonist in this paper. 

6 Conclusion, Limitations, and Outlook 

In this study, we conducted an in-depth analysis of digital trace data from Twitter to gain a better un-

derstanding of the users’ behavior in political discussions. Previous studies examined user roles in other 

OSNs, but not emergent roles based on Twitter trace data in political discussion. To extend upon this 

body of knowledge, we collected a data set on the German federal election on Twitter. This paper sup-

ports the growing interest of both practitioners and researchers on understanding behavioral patterns and 

the composition of groups of social media users. Based on basic functionalities of Twitter, we defined 

features of structure, function, and time to conduct cluster analysis regarding the behavior of the 30,553 

most active users in our data set. As a result, we found eleven user roles. With further analysis, we 

support and enrich our user typology. We observe that amongst political parties and media outlets, Twit-

ter is used similarly. It becomes evident that the offline popularity of some actors assists their presence 

on social media to a large extent. Further, political discussions in OSNs are not representative of the 

public opinion and the election results. Our results contribute to research in the field of the social sci-

ences and politics, and studies implications of social media on society. In times of digitalization and 

OSNs becoming a part of our daily life, forming an own opinion on politics is more important than ever. 

Our research has several limitations which allow for further analysis. The dynamic set of hashtags al-

lowed us to capture a representative data set, but status updates were only collected if they employ one 

of our hashtags. Thus, we have not grasped the full discourse on particular tweets, especially regarding 

replies, as users usually do not include hashtags in their replies (Bruns and Stieglitz, 2012). Further, our 

content analysis is solely focused on the employment of hashtags. Additional analyses based on text-

mining could be employed to get a better understanding of the content. Since this study is not focused 

on comprehensive methods to identify social bots, we focused on manual user assessment in this regard. 

Future research should thus address these limitations and validate our findings in different political dis-

cussions, elections, and countries. Additionally, it should be noted that we explicitly do not differentiate 

between human and bot operated Twitter users. Thus, further analysis regarding the detection of social 

bots (Varol et al., 2017) and their association to our emergent roles should be addressed. Users whose 

behavior is characterized by the excessive utilization of one functionality could be an interesting starting 

point for such an analysis. Although we characterized the most salient behavioral patterns, our study is 

limited to the most active fraction of Twitter users. Research could use our results to analyze less active 

Twitter users, as they are the largest proportion of Twitter users and eventually affect election results. 
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