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— ABSTRACT —

Since the contemporary public sphere has 
largely moved online, Twitter has become the 
leading platform of political debate� Potentially 
harmful echo spheres, selective exposure and 
social media filter bubbles that limit individuals 
to their own opinions can be especially alarming 
when it concerns politicians� This paper aims to 
investigate the degree of homophily among Pol-
ish MPs, simultaneously indicating the way politi-
cians form follower communication structures� 
The analysis of the data gathered from Twitter 
revealed observable elements of polarization at 
the political affiliation level, although the level 
of parliament chambers was found meaningless 
in that case� The Polish political Twittersphere is 
dominated by the two biggest parties, accurately 
reflecting parliament composition� The use of 
communication structure is examined through-
out this paper, ultimately confirming the homo-

— ABSTRAKT —

Współczesna sfera publiczna w  dużej mierze 
przeniosła się do Internetu, a  Twitter stał się 
wiodącą platformą debaty politycznej� Poten-
cjalnie szkodliwe bańki informacyjne, które 
skutkują selektywną ekspozycją na wiadomości 
w  mediach społecznościowych, ograniczają 
jednostki do ich własnych opinii, co może być 
szczególnie niepokojące, gdy dotyczy osób 
podejmujących decyzje polityczne� Celem 
niniejszego artykułu jest zbadanie wzajemnych 
relacji pomiędzy polskimi parlamentarzystami 
na Twitterze oraz stworzenie matrycy powiązań 
pomiędzy politykami reprezentującymi różne 
partie polityczne� Analiza danych empirycznych 
z Twittera udowodniła, że istnieją wysoce spo-
laryzowane struktury parlamentarzystów, które 
tworzą się w obrębie przynależności politycznej� 
Z  perspektywy aktorów politycznych polska 
część Twittera zdominowana jest przez obóz 
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INTRODUCTION

Two years after Twitter was launched, with the successful utilization of micro-
blogging during Barack Obama’s presidential campaign in 2008 (Cogburn & 
Espinoza-Vasquez, 2011), social networks have attracted the attention of politi-
cians and public opinion worldwide, furthering the trend of Americanization 
(Schulz, 2014, p� 68) in political communication� Twitter is an Information Com-
munication Technology tool with special meaning for political actors, and has 
been studied thoroughly from perspectives such as online campaigning (Ahmed, 
Jaidka, & Cho, 2016; Stier et al�, 2018), populist communication (Casero-Ripollés, 
Sintes-Olivella, & Franch, 2017), and dissemination of information and civic 
engagement (Park, 2013)� As a communicative space functioning within the 
dimensions of software, relations, and rules (Schmidt, 2014), Twitter is a venue 
of constant debate� Nonetheless, scholarly attention on analyzing political 
communication on social media is mostly focused on Western democracies 
(Matuszewski & Szabó, 2019, p� 1)�

Although focused on political interaction, many studies conducted outside 
the US have proven that politicians are using microblogging as a broadcast-
ing tool (Poulakidakos & Veneti, 2016, p� 137)� Poland, as a  late adopter of 
postmodern tools of political communication (Dobek-Ostrowska, 2017), is no 
exception� Polish electoral communication on Twitter can sometimes be called 
a monologue (Baranowski, 2015), with room for improvement in politicians’ 
activity (Czyżowski & Porębski, 2017, p� 177)� Twitter has been argued as being 
the platform with the greatest politician and journalist presence (Woźniak, 2015)� 
Furthermore, in 2020, over 76% of parliament members are active on Twitter� 
Thus, microblogging is exceptionally important from the perspective of political 
debate�

The public sphere in the era of social media should be rather understood 
as multiple “sphericules”, where communication occurs between micro-publics 
(Bruns & Highfield, 2015, p� 125)� On Twitter, micro-publics consist of actors who 

philic behavior of specific politicians’ groups, 
especially in terms of mutual communication 
and its effectiveness�
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are involved in multiple, mutual relationships� The nature of Twitter-mediated 
communication can manifest in various forms and activities� One of the crucial 
measures of the mutual connections between individuals on social media is 
reciprocity, simply defined as “the action of returning of similar acts” (Zhang, 
Dantu, & Cangussu, 2009)� Reciprocity as important to the functioning of virtual 
public spheres was also highlighted by Papacharissi (2008, p� 235)� The act of 
returning symmetric (Cheng et al�, 2011) actions on Twitter can be illustrated by 
following, tweeting, or liking� Hence, the main aim of this article is the analysis of 
the reciprocal relations between Polish MPs on the most popular microblogging 
platform in order to describe the level of homophily among them�

Homophily, as an essential concept explaining the essence of relations in 
social networks, assumes that people tend to connect based on their similarity 
(McPherson, Smith-Lovin, & Cook, 2001, p� 416)� In the context of this paper, 
this can be related with status and value homophily (Lazarsfeld & Merton, 1954), 
where the occupation and political affiliation are dominant variables� However, 
the phenomenon of homophily has consequences in perception biases, such as 
filter bubbles or majority illusion (Lee et al�, 2017), meaning that relations among 
MPs can result in partiality and prejudice in debate on Twitter� This ideological 
polarization is also enhanced by the phenomenon of selective exposure (Stroud, 
2008)� However, the original theory is rooted in the tendency of choosing the 
traditional media in accordance with one’s personal beliefs, in the time of 
increased social media news consumption it is still highly relevant� Previous 
research proved that selective exposure affects Facebook users more than filter 
bubbles (Spohr, 2017), and the political predispositions are altering news selec-
tion on social media (Messing & Westwood, 2014)� Politicians as Twitter users 
can also selectively create and enhance the ties between other users based on the 
partisanship and ideological similarity� Given the fact that microblogging MPs 
has got the potential to influence public opinion (Jungherr, 2016) and they serve 
as the opinion leaders within this particular digital sphere, the patterns of their 
reciprocal behavior and news consumption can affect the society as a whole�

PUBLIC SPHERE IN POLAND

The 2015 parliamentary elections were a  breakthrough for the national-
conservative Law and Justice (L&J) party, which was the first party to form 
a majority government since 1991� In 2019, the L&J party repeated this with 
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another electoral victory, but this has also increased political polarization in 
Polish politics� The re-election of the L&J party was determined by the – also 
polarizing – generous social policy (Marciniak, 2020)� The most evident example 
of social welfare that was widely discussed by the competing parties and media 
was the “500+” family subsidy program, which granted 500 Polish Złoty (approx� 
110 EUR) to parents for each child under the age of 18� The socioeconomic 
reasons for L&J supremacy were also highlighted by Szczerbiak (2019a), who 
further pointed out that the strong indication of national and traditional values 
both in the electoral campaign and political program was the strong incentive 
for a substantial portion of Polish voters� This notion was again visible in the 
research by Szafraniec & Grygieńć (2019), also pointing out the issue of cultural 
aversion to foreign elements, especially immigrants from the Middle East� On 
the other hand, the largest opposition party – Civic Platform – despite sharing 
Christian-Democratic ideological roots with Law and Justice, has not been able 
to unite voters and win elections for a decade� Analyses indicate that the reason 
for this may be the lack of credibility of the party and the absence of charismatic 
leadership (Szczerbiak, 2019b)� Hence, the parliamentary elections resulted in 
consolidation of two main political dimensions in Poland� The first dimension 
was the United Right, an informal political alliance led by the ruling party with 
United Poland and Agreement as minor coalition partners� The second, opposing 
dimension consists of the major Civic Coalition (with Civic Platform as a leader), 
the Left, Polish Coalition, and Confederation, which usually vote against each bill 
proposed by L&J� Although Poland is most certainly not an example of a two-
party system, the Polish parliament is divided bipolarly� The electorates of the 
two biggest Polish political parties are also strongly polarized� Zagała (2020) 
argues that due to the intensity, ubiquity and longevity of the conflict between 
the L&J and the CP electorate, one can even speak of a two-tribe structure of 
Polish society�

As mentioned above, homophily determines the patterns of connections 
between people given certain traits and attributes� Aligned with social influ-
ence, it results in assortative mixing, which creates an even stronger tendency to 
maintain connectivity (Newman, 2012; Šćepanović et al�, 2017, p� 1)� Moreover, 
strong personal ties in political parties can also enhance this effect, as online 
communication tends to occur more often among those who know each other 
offline (Uslaner, 2004, p� 24)� Consequently, this phenomenon can lead to the 
formation of ideological echo chambers (Del Valle & Bravo, 2018, p� 1716), which 
can be harmful for the democratic process (Sunstein, 2009)� Previous work on 
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echo chamber effects on Twitter is mostly focused on the relations between the 
individual users (i�e�, Bruns, 2017; Matuszewski & Szabó, 2019) and citizens as 
voters (Vaccari et al�, 2016)� Politicians as Twitter users and especially the recipro-
cal nature of their interactions has been the subject of research by Del Valle and 
Bravo (2018) who aimed to study polarization on Twitter among Catalan MPs� 
Hong and Kim (2016) focused on verifying the political polarization on social 
media between members of the U�S� House of Representatives� Despite the sev-
eral attempts to verify the existence of echo chambers on social media between 
politicians, no study so far has addressed the mutual connections between Polish 
politicians on Twitter�

Robert Dahl’s On Democracy refers to alternative sources of information 
as a key institution of modern representative democracy (1998, p� 86)� Massa 
(2011, p� 158) argues that digitized society massively using social network ser-
vices brings the risk of segmentation into groups that do not communicate with 
people having different views� Polish MPs on Twitter are subject to a constant 
process of creating and consuming opinions� If they are not exposed to anything 
other than conforming opinions, they may listen only to the echoes of their own 
voices, which carries the threat of confirming their belief in the unquestionable 
legitimacy of their actions� Therefore, vulnerability of political actors to digital 
echo chambers may have critical impact for the whole society�

The main aim of this research was to investigate the online behaviour of 
Polish MPs on Twitter in terms of maintaining connections with other MPs� The 
complexity of reciprocity mechanisms on Twitter has served as a departure point 
for this analysis, where we aim to describe the structure of mutuality� This led us 
to several questions concerning the way politicians form mutual and asymmetri-
cal relations or tendencies to connect with others bearing similar characteristics�

METHOD

Network analysis based on mathematical graph theory was the leading approach 
for the research� Social network analysis provides a representation of a social 
network as a model of a social system consisting of actors and ties between 
them (Iacobucci, 1994, p� 93)� The key for the analysis that includes social actors 
and their connections is a mathematical object expressed in the form of graph 
in which a set of nodes represent actors, and edges between a pair of nodes 
reflect the presence of a given relationship (Carrington, 2014, p� 36)� The statistics 
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of a given graph highlight the quantitative nature of the analysis (Brandes & 
Erlebach, 2005), however qualitative aspects of a real social network can be also 
represented, for instance, in the form of specific attributes given to nodes (Scott, 
2000; Carrington, 2014; Hollstein, 2011)�

The project was particularly focused on the investigation of homophilic 
communication behaviour in Polish Members of Parliament; hence the entire 
research process was compatible with the network approach, and consisted of 
three stages: 1) data verification and pre-processing, 2) R programming language 
use for data retrieval, and 3) network data analysis� The first step was oriented 
at obtaining the data for the analysis� We gathered the names and Twitter screen 
names of all actively microblogging Polish MPs from the official website of the 
Polish Parliament� The dataset was limited only to deputies of current Sejm 
(Lower House) and Senate (Upper House) of ninth and tenth cadence respec-
tively� Party affiliation was used as a key attribute variable for the analysis� To 
process the data and match the screen names, we prepared a custom code in R, 
which used accessible data on Twitter REST API� Our R script relied on filtering 
functions and extracting data directly from the accounts of political actors� After 
the data had been extracted, we filtered out the follower bases of Polish MPs 
from all the users who did not have the status of a MP� Alternately, for the data 
analysis, we used several multifaceted filters aiming to obtain a complete and 
deep picture of political communication network structure limited to current 
deputies and senators�

The network approach required information input consisting of source and 
target data� Thus, it was indispensable to convert obtained data from simple 
follower sets into an edges list that included source and target data to obtain 
empirical material accessible for the proper analysis process� Reflections on users’ 
homophilic behaviour and their importance in followers’ network formation led 
to the formulation of the following research questions:

RQ1: Does the partisanship factor positively affect the degree of network homo-
phily?

RQ2: To what extent do Polish MPs maintain mutual and asymmetrical relations?
RQ3: Is polarization observable in the context of communication structure?
RQ4: What is the degree of connectivity of particular party-affiliated groups and 

how does it affect the degree of homophily?
RQ5: To what extent do Polish MPs appearing on Twitter use the follower networks 

for maintaining contact with other politicians?
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The research did not include detailed information about particular politi-
cians� Local data were condensed and used merely to picture the general com-
munication landscape of Polish MPs on Twitter� The time range of the analysis 
encompassed intense political debate on presidential elections and the COVID-
19 issue, however these did not become main foci of the research�

DATA

The preliminary analysis allowed highlighting dependencies appropriated for 
the network data and drew a general picture of a communication structure� The 
entire network consisted of 429 actors connected by 27741 edges (Table 1)� The 
data encompassed users’ political affiliation (see Appendix for the list of political 
parties/alliances) as well, hence one can clearly recognize larger and smaller 
groups within the network� However, the aim of the study is slightly different, 
and goes beyond the basic structural properties of the graph� The data overview 
provided indispensable information on which groups of politicians were more 
or less observed by the others�

Table 1. Polish MPs’ Network Data

Party 
affiliation

Sejm
(Lower House)

Sejm
average prestige

Senate
(Upper House)

Senate
average prestige

CC 120 (.89) .19 (.14) 27 (.63) .14 (.11)

CONF 11 (1.00) .11 (.09) --- ---

PC 25 (.83) .13 (.12) 2 (.66) .20 (.07)

L 41 (.84) .11 (.09) 1 (.50) .04 (-)

GM 1 (1.00) .02 (-) --- ---

IND --- --- 3 (1.00) .22 (.17)

UR 177 (.75) .15 (.13) 21 (.44) .08 (.12)

Nodes N 375 (.82) 54 (.54)

Edges N 22550 455

Note: Numbers in parentheses mean the proportion of deputies integrated into the analysis who 
possess Twitter accounts and all deputies active in 2020 parliament� Edges N depicts inner ties for 
Sejm and Senate separately�

The degree of prestige is one of several basic network measures, and provides 
information on the tendency to receive nominations or choices from other actors 
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within the network� The so-called “relative indegree” is a proportion of all actors 
who choose one, hence a larger index represents more prestigious actors (Was-
serman & Faust, 2006, pp� 202–203)� Deputies from CC are more prestigious 
(have more followers than the others) on average (�19) than the members of 
CONF (�11) and so forth� The prestige coefficient reflects the user’s probability 
of being followed by someone else (Newman, 2010), its number indicating the 
popularity of particular groups� However, the mentioned popularity should be 
considered more as the tendency of entities to point to a given set of users than 
the prestige� It is more about determining the central position of a particular user 
or specific group of users in the network (Li, Liu, & Yao, 2016)� To summarize the 
obtained data, it was worthwhile to determine other basic structural properties 
of the graph� Structures characterized by the existence of many connections 
between users support the trust and reciprocity (Granovetter, 2005)� To measure 
how strongly the Polish MPs were connected, the ratio of the number of existing 
edges and number of possible edges should be calculated; this is called density� 
The graph density was equal to �15, meaning that the wiring probability of 
two randomly chosen nodes was equal to 15%� The homophilic tendency was 
observed in the case of the obtained data� The following sections of the paper 
will provide a more detailed picture of Polish MPs’ connectivity�

RESULTS

The structural properties of a network encompass elements that can help to 
gauge the asymmetry of the communication between actors� The quantification 
of mutuality representing symmetrically connected pairs of nodes was the point 
of departure for the analysis� The relation is reciprocal when two actors follow 
each other� Therefore, the pairwise comparison was employed to examine the 
reciprocal relations in the obtained network and the maintaining of communica-
tion structure by the politicians (Figure 1)� The diagonal in the left-side chart 
(Figure 1-a) depicts the internal connectivity between each group� Although the 
exact number of edges could be meaningless, the reciprocity coefficient seemed 
to be sufficient for the analysis

While for instance MPs from CC or UR (United Right) maintained a great 
number of edges (Figure 1-a), the reciprocity of these connections seems to be 
weaker than in the much smaller L (Left), PC (Polish Coalition), or even CONF 
(Confederation) groups (Figure 1-b)� The reciprocal relations in each group 
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depict how much those people know about the activity of the others� If a politi-
cian affiliated to CC or UR tweets something, the likelihood that others with the 
same affiliation would see it is (�65) and (�53), respectively� Reciprocal relations 
facilitate the information flow, immediately extending its effects� Nonetheless, 
there are many more examples of the way in which the information flow can 
be limited or extended in Polish MPs’ networks� Establishing mutual relations 
concerning sympathies or antipathies of politicians repeatedly facilitates the 
information flow between users, who are able to check the updates instantly� 
The architecture of the Twitter platform does not allow users to see the content 
of a non-follower unless a mutual connection is established� One can anticipate 
that the individual possessing many mutually connected relations could be more 
informed than the others� Unfortunately, misinformation and informational 
chaos may be the side effect of the reciprocal relations� The diversity of relations 
and heterogeneity of nodes taking part in communication processes can affect 
the structural form and its internal functioning�

The next step of the research was to conduct the connectivity test of the MPs’ 
parliamentary group� A special algorithm was chosen for diversifying the graph 
into stronger and weaker components and as a result divided the entire follower 
network data into modules – commonly known as communities (Rosvall & 
Bergstrom, 2007)� Based on previously presented data, and referring to a number 

Figure 1. Communication Structure Establishing by Polish MPs
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of edges and mutual connections, we were able to distinguish four communities 
with individually dominating politically affiliated group features (Table 2)�

Table 2. Community Detection within the Entire Network

Party affiliation Module 1 Module 2 Module 3 Module 4

CC 146 (.99) 0 (.00) 1 (.01) 0 (.00)

CON 0 (.00) 2 (.18) 0 (.00) 9 (.82)

PC 23 (.85) 4 (.15) 0 (.00) 0 (.00)

L 2 (.05) 0 (.00) 40 (.95) 0 (.00)

GM 1 (1) 0 (.00) 0 (.00) 0 (.00)

IND 3 (1) 0 (.00) 0 (.00) 0 (.00)

UR 4 (.02) 194 (.98) 0 (.00) 0 (.00)

Note: Numbers in parentheses depict proportion of all politicians with particular political 
affiliation�

The image derived from the data resembles real division between the 
representatives of the ruling coalition and the opposition� The first module is 
dominated by CC politicians; nonetheless, there are also representatives from PC� 
Moreover, both independent senators and one politician representing German 
Minority were included in this community� The second module is dominated 
by the politicians from UR� Indeed, the use of the Info Map clustering algorithm 
(Alzahrani & Horadam, 2016) confirmed that Polish politicians use Twitter mostly 
for social visibility and marketing or eventual political campaigning� The fourth 
module is occupied by the Left (L) party� Not surprisingly, the L was qualified as 
a separate module� The activity of leftist politicians – especially members of the 
Spring party – are characterized by very liberal, progressive, and feministic ideol-
ogy, which does not fit with the other groups� The L communication structure, 
which consists of many fresh and relatively young politicians, has not crystalized 
yet regarding the popularity of individual politicians� On the other hand, the 
algorithm has categorized all far-right parties’ members to module four� The high 
degree of reciprocity in internal relations and highly dense structure means that 
CONF party politicians were embedded in the separate community�

The structural properties corresponding to a number of edges provided 
explicit information on how the entire MPs’ network is divided and how 
influential specific affiliation groups can be� Four communities indicated by the 
algorithmic detection reflected the real state of the Polish political scene� It is 



17Jacek Nożewski, Paweł Baranowski: “Birds of a Feather Flock Together”

not a coincidence that PC, consisting mainly of the Polish People’s Party, found 
room in Module 1 jointly with CC members that largely include politicians from 
Civic Platform� They were coalition members from 2007 till 2015� However, one 
should remember that the Polish MPs structure that crystalized on Twitter may 
be the result of different factors, not necessarily comprised directly from politi-
cians’ activity outside Twitter� This community detection is merely a plausible 
exemplification of structural properties of the Polish politicians’ network�

Investigation of the tendencies of Polish MPs to follow users bearing similar 
attributes (affiliation factor) was based on the premise that assortative pairing 
can have a profound effect on the structural properties of a network� Data 
analysis revealed observable patterns of connections between actors (Table 3)� 
Two different measures were used for depicting homophilic tendencies within 
the network� The first one employed an assortative mating coefficient basing 
on correlation between attributes that two nodes possess (Newman, 2003)� The 
coefficient gives r = -1 for perfect disassortative network, and r = 1 otherwise� 
A more positive result indicates more visible and clear evidence of homophily� 
The second approach was based mainly on exact proportions of all edges that 
connect nodes with the same characteristics� The assortativity coefficient for 
the entire network was r = 0�56, indicating that there was a tendency of the 
Polish MPs to follow politicians from the same party� The average proportion of 
group edges that link two nodes with the same affiliation is equal to �72, hence 
confirming this tendency among Polish MPs�

Table 3. Assortative Mating Patterns and Edge Homophily among Polish MPs

  CC CONF PC L GM IND UR
CC - .44 .34 .52 .00 .00 .77
CONF - .56 .66 .00 .27 .26
PC - .75 .00 .09 .51
L - .00 .11 .80
GM - .00 .00
IND - .02
Internal similarity .61 .10 .16 .33 .00 .01 .70
Ego homophily M .80 .40 .45 .55 .03 .04 .86
Ego homophily SD .12 .35 .27 .18 - .03 .16

Note: M = Mean, SD = Standard Deviation� The crosstab depicts correlational assortative mixing 
patterns between particular parties� The homophily and neighbor’s ego analysis was conducted to 
check the local environment of the nodes�
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The pairwise comparison was made to check the similarity between two 
groups of nodes included in the subgraphs� Comparison between the two biggest 
parties, CC and UR, provided explicit evidence of assortativity (�77)� This means 
that MPs from these two groups tend to follow users with the same affiliation 
rather than the opposition� Strong correlation was also found in the case of PC 
and L (�75), and L and UR (�80)� It is vital that the representatives of the Left 
party stay “closed” in comparison to right-wing Law and Justice party members� 
Internal homophily was examined and revealed that the most homophilic in 
terms of connecting similar nodes was the group of UR politicians (�70)� MPs 
from CONF, PC, L, GM (German Minority), and IND (Independent MPs) tended 
to more follow politicians characterized by a different party affiliation� This 
confirmed the degree of prestige of particular groups�

To make the data more insightful, the neighborhood of each single node was 
also analyzed� The average ego homophily depicts the mean value of local con-
stancy when it comes to node alters� The higher the value, the more homophilic 
a node followers’ environment is� The result for UR (�86) for instance indicates 
that the vast majority of UR representatives are mostly following their party 
colleagues, however the density emphasizes the fact that because of the number 
of UR members, the proportion of existing edges to its maximal number is low 
(�25)�

These data explicitly revealed that the core communication structure based 
on political actor choices maintained a limited nature in terms of establishing 
contacts with differentiated nodes� However, as the communication structures 
are changing all the time, we can assume that a general network structure of 
Polish MPs on Twitter is in a mature phase at the moment and there is small 
possibility of significant changes in the network� Follower networks are gradually 
accumulating; however, they are generally more stable than the micro communi-
cation as replies or mentions that change rapidly the Twitter environment (Bruns 
& Moe, 2014, pp� 16–20)� The analyzed data were limited only to close group 
of politicians currently active in parliament� Therefore, the expected structure 
development will be less dynamic than in case of examining the entire environ-
ment of individual politicians�

Nonetheless, the structure and action are interrelated in terms of the develop-
ment of social connections (McQuail, 2010)� To verify whether politicians from 
party-affiliated groups use these specific communication channels, the custom 
test was conducted using the R programming language (Figure 2)� The data 
depicts proportions’ means derived for each politician bearing specific party 
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affiliation� The starting point for recent tweets analysis (N = 1000) was set on 
May 30, 2020� The data were limited to those that included the “@mention” sign 
for directing tweets� The test was performed to investigate the information flow 
of the chosen politicians to the follower structure established on Twitter� The 
algorithm was limited merely to searches for tweets, replies, quotes, and retweets 
recently posted by the actors�

The analysis provided evidence confirming previous assumptions: politicians 
from particular groups, regardless of the number of mutual or asymmetrical 
connections, mostly publish content that is internally oriented (Figure 2-a)� 
German Minority deputy and Independent senators, who tweeted mostly to CC 
politicians, seemed to be the exception� In terms of tweets proportion published 
by PC representatives, there were (�16) tweets on average toward CC politicians� 
However, CC members did not mention PC politicians frequently� Dividing the 
considerations into structure and action directs one’s attention to the general pur-
pose of such communication� In many cases, homophily of the structure causes 
politicians to tweet something towards the same or different group of users� In 
turn, these inter and intra levels of communication determine the dynamics of 
the network� Therefore, an increasing presence of inter-communication (diagonal 
data in Figure 2-a) strengthens the homophily, and is related to the cooperation 
of individual party members� On the other hand, a prominence of intra edges 

Figure 2. Communication Structure Establishing by Polish MPs
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connecting two groups could indicate implicit cooperation within coalition or 
between oppositional parties (for instance, visible cooperation of GM and IND 
with CC), or asymmetrical relation bearing the hallmarks of political struggle 
(Blumler & Gurevitch, 1995)� Polish MPs’ Twitter communication networks are 
homophilic in both structure and action�

Employing multifaceted filtering R code, it was possible to provide a more 
detailed picture of communication structure effectiveness concerning follower 
base use (Figure 2-b)� The results are based on a fraction of 429 Twitter actors’ 
interactions towards actors they followed and the follower base that each actor 
possessed� Not surprisingly, an assortative pattern was observed in terms of the 
average proportion of individual follower’s contacts�

Assortative mixing is a result of social influence (inverse tendency of adopt-
ing certain behavior from social contacts) and homophily (Šćepanović et al�, 
2017)� Specific use of individual follower bases depends on external factors 
coming from outside the structure (Leenders, 1997)� Speech in the parliament, 
political debate, or interview with the political actor can diametrically change 
the structural focus and affect changes in the core network as well� The analysis 
revealed strong patterns of homophily among Polish MPs� Each group of politi-
cians to some extent were found to use their external connections, however 
internal communication and tendency to connect similar attributed actors is still 
more observable� CONF politicians seemed to be more encouraging in internal 
communication than the other actors (�86)� It was mainly caused by the number 
of deputies from this particular group (11)� Similarly, actors associated with PC 
and L tended to maintain contact with party members more than CC and UR 
groups� Interestingly, the polarization of IND and GM interactions was notice-
able� Regardless of their being a small number of actors (three for IND and one 
for GM), these groups distributed their content between politicians from the 
biggest parties they followed� Analysis of the use of actors followed by each user 
ensures plausible evidence of affiliation homophily among Polish MPs�

Considerations of homophily concern the problem of group connectivity� 
Homophily of a particular network can change over time or under given condi-
tions, since users can reconfigure networks� Communication structure is not 
static but dynamic� Since the number of specific links is the leading factor that 
can affect variability in assortative mating patterns, it is worthwhile to check 
whether the change in its number implies changes in the degree of homophily�

To test the stability of homophilic behaviour in a single group of affiliated 
deputies, a network induction simulation was conducted (Figure 3)� The main 
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aim of this measurement was to check how the homophily of individual modules 
would change if its coreness threshold increased� Coreness (k-core) corresponds 
to the maximal connected subgraph in which each node has at least degree k� 
The purpose of this coefficient is to verify connectivity of a graph�

The simulation explicitly confirmed the strength of the two biggest com-
ponents (CC and UR)� The analysis provided evidence that the connectivity 
of the two biggest party members was much more stable than in other cases� 
Modification of a number of edges did not cause significant changes in the 
homophily of these groups� Homophily of PC and CONF for instance was suc-
cessively decreasing from the k = 15� The L party members maintained internal 
homophilic tendencies till k = 50� Their connectiveness was caused by the edges 
number as well as being part of a separate module enhancing the stability interval 
of homophily� The data derived from the simulation provided evidence that the 
focus on ego homophily coefficient matters in this case� The network simula-
tion employed the pivot conception of the network, that is, coreness� Hence, 
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Figure 3. Network Induction Simulation Based on the Network Coreness

Note: The coefficient for the depicted graph is equal to k = 100� IND and GM were meaningless for 
the analysis�
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the homophily degree was the result of the existence of the network’s strongest 
component� The decreasing level of homophily in each group except CC can be 
explained by their coreness distribution� Assuming that the k = 100 is a maximal 
subgraph we can obtain, the distribution of users affiliated with individual parties 
that possess coreness in the range of 0 < k ≤ 100 should be examined�

The differences between groups are clearly seen in the average coreness level� 
There were 88 politicians from CC in the maximal subgraph, with average core-
ness equal to (M = 84�19, SD = 29)� In comparison, there were 80 politicians from 
UR in the maximal subgraph, and the mean coreness for this group equalled (M 
= 72�21, SD = 33�57)� For L, the average coreness of its representatives equalled µ 
= 69�36, and deviation σ = 21�47� The observable drop in homophily in the case 
of L was caused by fact that most of the leftish representatives were distributed 
in the range of 50 < k ≤ 80� Thus, the connectivity of this group did not allow 
for maintaining stable homophily� Only the six best connected L representatives 
were included in the final induced network with k = 100� According to other 
groups, the analysis provided similar correlation between decreasing homophily 
and the drop of nodes and edges� The final induced network consisted of 7 PC 
representatives (M = 69�81, SD = 29�53) and only 4 CONF deputies (M = 64, SD 
= 34�68)� Strong internal connectivity of the two biggest parties was observable 
in terms of maintaining the homophily� Not surprisingly, the communication 
structure was found to be oscillating around the two main groups of actors from 
CC and UR that set the directions of network formulation�

CONCLUSION

The network approach provided irrefutable examples of homophilic online 
behavior and connectivity of Polish MPs on Twitter� Responding to the first 
research question, partisanship was found as an important factor strongly 
affecting politicians’ tendency to follow and be followed by similar attributed 
individuals� Nominal assortativity analysis was conducted simultaneously for 
two parliament chambers; however, the effect was not meaningful and indicated 
no distinct patterns of homophily�

Assortative mixing patterns and internal edge homophily among Polish 
MPs indicated the existence of partisan echo chambers relevant in content dis-
semination through the existing communication structure� This was confirmed 
through the tweets’ analysis� The structural homophily has a great impact on 
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how politicians from given parties communicate (Passe, Drake, & Mayger, 2018)� 
Regardless of changing communication environments, homophilic behavior 
was observed in terms of the followers’ structure use, which responds to RQ5� 
However, the main constraint of the study concerned the scope of the analysis 
being merely limited to a number of interactions between politicians, excluding 
the content of the tweets� Nonetheless, with knowledge about communication 
structure and relatively high network homophily, one can anticipate the amount 
of information characteristic of particular node groups� From the perspective 
of political communication, however, a high level of polarization, diversifica-
tion, and fragmentation of the opinions of users is noticeable (Marozzo & Bessi, 
2017)� Data analysis exposed the bipolarity of the network structure, where the 
influence is shared mainly between two main groups of politicians associated 
with Civic Coalition and United Right�

Answering the third research question, the polarization is visible strictly 
in regards to communication structure use (RQ3)� In the vast majority, repre-
sentatives of each group communicate internally according to their homophilic 
tendencies� Second, they use external links to remain communicative with other 
politicians� Nonetheless, the examined content disseminated through Twitter by 
all current Polish MPs gravitates toward the two biggest modules, dominated by 
CC and UR� This bipolar type of network clearly affects information flow among 
Polish political actors� Simulations conducted in the research explicitly depicted 
that high connectivity and the number of included nodes in the community can 
lead to maintaining homophily (RQ4)� Mutual relations predominance implies 
diversification of communities’ elements that encompass particular party mem-
bers� The network consisted of four modules based on reciprocity and density 
of relations (RQ2)�

The present study is only an introduction to more extensive analyses of politi-
cal communication structures on Twitter� Relatively easy access to comprehensive 
data has opened up new analytical possibilities on both a national and interna-
tional scale� Therefore, future research should integrate an external comparative 
aspect focusing on structures specific to different countries� Nevertheless, the 
restrictions imposed in the research process, related to the lack of analysis of 
the content of tweets, did not affect the significance of the study in presenting 
a reflection of political and social relations in the Polish Twittersphere�
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APPENDIX: LIST OF POLISH POLITICAL PARTIES/ALLIANCES WITH 
REPRESENTATIVES IN THE PARLIAMENT:

L&J – Law and Justice – Prawo i Sprawiedliwość (ruling party)
CC – Civic Coalition – Koalicja Obywatelska
PC – Polish Coalition – Koalicja Polska
UR – United Right – Zjednoczona Prawica
CONF – Confederation – Konfederacja
L – Left – Lewica
GM – German minority – Mniejszość niemiecka
IND – Independent MPs – senatorowie niezależni
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