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Abstract
Social media play an important role in shaping political dis-
course, creating a public sphere that enables discussions,
debates, and deliberations. Aware of this importance, politi-
cians use social media for self-promotion and as a means of
influencing people and votes. As an example of this assertion,
in 2018, Brazilians democratically elected for president the
far-right candidate Jair Bolsonaro. One of the most surpris-
ing feats of this outcome is that his party, PSL, had almost
no television time. His victory was only possible because of
his supporters’ engagement and activism on social media
platforms, such as Twitter, Facebook, and WhatsApp.

In this context, politicians need to decide how to communi-
cate with their voters to build their reputations. While some
politicians only share professional communications about
their political agenda and activities, others prefer a more non-
political and informal approach, sharing communications
about the most varied subjects, such as religion, sports, and
their families. Others, however, misuse platforms by spread-
ing political messages that violate policies and circumvent
electoral laws.

Aware of these problems, I propose the LOCPOC amethod-
ology to characterize the communication of Brazilian politi-
cians over years in terms of the amount of political and
non-political messages they post. The methodology is robust
to concept drifts over time, requiring few new labeled mes-
sages each year. From the classified messages, I was able to
characterize the communication of politicians over time and
identified new findings: (i) Brazilian congresspeople changed
their communication behavior over time; (ii) concept drifts
occurred during important events in Brazilian politics; (iii)
the explosive rise of the right seen just before the 2018 elec-
tions; (iv) a broader and more evenly distributed right-wing
participation than the left-wing, and, finally, (v) the increase
of public engagement over time.
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1 Introduction
In Candidate-centric Electoral Systems, social media play an
important role in shaping political scenario [2]. This is the
case in Brazil, where Brazilians are considered some of the
most enthusiastic users of social networks. Online platforms
remain the main source of news within urban Brazil with
massive content consumption and share [12]. In this scenario,
the elections have been marked by the heavy usage of social
media during the campaign [18], electoral laws violation [19]
and the attempt to influence voters to change the outcome
of the elections [12].
The peak of the social media influence during elections

in Brazil occurred in 2018 when Brazilians democratically
elected a candidate for president: Jair Bolsonaro [18]. His
party, PSL, which in the 2014 elections obtained only 808, 404
votes, was the party that received the highest number of
votes in the 2018 House election, 11, 640, 033, electing 52
federal deputies. One of the most surprising and fascinating
feats of this outcome is that all candidates affiliated with PSL,
including Jair Bolsonaro, had almost no television time [4].
Before 2018, television time was considered a fundamen-
tal requirement for those aspiring to be the presidential
chair [4]. Many analysts claim that his victory was only
possible because of his supporters’ engagement and activism
on social media platforms, such as Twitter, Facebook, and
WhatsApp [4, 18].

2 Problem Statement
Aware of the social media importance, politicians use so-
cial media to build their reputations and increase political
engagement [7], though some are more successful in this
than others [20]. Part of this success is related to the commu-
nication strategy of the politicians. While some politicians
only share professional communications about their polit-
ical agenda and activities, others prefer a more personal
and informal approach, sharing communications about the
most varied subjects, such as religion, sports, and their fam-
ilies [15]. Others, however, misuse social media platforms
by spreading political messages that violate policies and cir-
cumvent electoral laws [19].
One way to investigate these problems and characterize

the communication of these politicians is through the identi-
fication of political and non-political textual content posted
on different social media [2, 15, 19]. Contents of the first
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group explicitly describe political opinions and activities,
helping the public to know what to expect from politicians
when they occupy public offices, e.g., “Today I attended a
meeting with Minister Ricardo Veléz at the Education Com-
mission ...”. On the other hand, the contents of the second
group are related to their private life or are not directly
linked to their political activities and ideals, e.g., “Me and
my daughter Maria Laura preparing our Christmas dinner...”
Both messages above are real and were very popular on

Twitter during the 2018 elections, showing that the public
might like these two types of communication. Therefore,
understanding how politicians use these two types of com-
munication leads us to the following research questions:

(R0): Can we say that, in general, the public appreciates and
react to political and non-political content equally?

(R1): Are there differences in behavior depending on the
electoral success?

(R2): Do politicians and their followers behave differently
depending on the ideological spectrum?

(R3): Do politicians change their communication behavior
on social media based on the public response?

I hypothesize that the answers to these questions can
provide valuable insights for understanding the Brazilian
political scenario and the communication of politicians over
the years. If I am able to automatically group these posts, I
could characterize all politicians that have (and use) social
media by the amount of non-political and political content
in their communications. With that, tools could be easily
provided for the public to, for instance, identify the political
agenda of politicians, identify politicians who are not trans-
parent about their political views, and identify candidates
that misuse social media platforms.
Although many studies have analyzed the content of so-

cial media messages posted by politicians [10], the problem
of identifying non-political and political content, on a large
scale, is not trivial. In short, the proposed solutions are very
difficult to generalize or to keep accurate over a long period
of time. Existing efforts ignore the content of the post [1],
focus on manual inspection of small sets of messages [17],
or propose aggregate functions (e.g. count, frequency, etc.)
based on specific keywords or hashtags (e.g. “abortion”) to
quantify how much politicians are dedicating their commu-
nications to a specific topic [8]. Moreover, even works that
perform a classification task do not characterize the com-
munication of politicians over time and barely consider the
nature of these contents, i.e., whether they are communicat-
ing about political or non-political topics [6].

Furthermore, when the topics covered in these posts change
significantly, due to noise disturbance or long-term evolu-
tion, for instance, a concept drift is characterized. Under this
circumstance, a classifier responsible for identifying political
contents loses its generalization capability, failing to cap-
ture nuances in the texts from different periods [11]. In this

case, it is necessary to adopt mechanisms for the classifier
to understand this new context.

In my thesis, I proposed the LOCPOC (LOng-term Classifi-
cation of POlitical Communications), a computational method-
ology able to characterize the communication behavior of
politicians by processing and classifying large-scale social
media messages that span for several years. Moreover, the
classifier is robust to concept drifts, where topic changes are
identified over the years by an unsupervised drift detection
method [3] that applies an Active Learning [22] technique
in which the true labels of the messages are required only
after drift detection. Finally, I used a transfer learning ap-
proach [9] to retrain the classifier after drift detection that
maintains a high sensitivity to the long-term data changes.
From the classified messages, I was able to characterize the
communication of politicians over time. I could identify, for
instance, if they change their communication behavior over
time, e.g. around elections or when they take over or leave
public office.

3 Contributions
To demonstrate the usefulness of my proposed methodology,
I applied it in two case studies related to Brazilian political
communications.

(C1). Objective: To Analyze whether the nature of politi-
cians’ communications changes around the elections and
whether this behavior is related to electoral success. This
objective answers the research questionsR0 andR1, and par-
tiallyR3. Publications related to this objective are [13, 15, 16].
For this task, I analyze a collection of tweets posted by

Brazilian politicians from one year before the 2014 Elections
to one year after. I collected all tweets posted by all 692
congresspeople who were active on Twitter and worked
in the Brazilian parliament from October 2013 to October
2015. The congresspeople were labeled as (1) newcomer (NC)
if they were elected in 2014 but were not in Congress in
the previous political term; (2) reelected (RE) if they were
elected in 2014 and were also in Congress in the previous
political cycle; and (3) loser (LS) if they were in Congress
in the previous political term, tried to re-elect and were not
able to be elected in 2014. This labeling is useful to separate
politicians according to their success in the 2014 Elections
and according to their position as a congressperson in the
year before and/or after the elections. After classifying all
messages, I numerically characterize the politicians by the
proportion of political communications they post, which I
call the Political Communication Index (PCI). With that in
hand, I identify if they change their communication behavior
over time, e.g. around elections or when they take over or
leave public office. Moreover, my methodology allows us to
identify which communication behavior evokes, in general,
more (and less) engagement with the public on Twitter, both
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in terms of social media popularity and in terms of votes in
elections.

(C2). Objective: To Analyze if there are differences in the
communication strategies used by the right, left, and center
politicians over time. Also, try to understand the growth of
the right-wing in recent years. This objective answers the
research questions R0, R2 and R3. Publication related to
this objective is [14].

For this task, I collected more than 3𝑀 tweets from the 914
politicians with a valid Twitter account and who occupied a
public office in Congress for at least one year from October
2013 to October 2019. These congresspeople were labeled as
right (R), left (L), and center (C) based on their party ideol-
ogy. By separating the deputies’ tweets according to these
labels, I were able to analyze the communication behavior
of politicians over 6 years. I reveal striking and even abrupt
changes in the behavior of politicians and the public. While
before 2016 most of the communications posted by politi-
cians were non-political after 2016 political communications
started to heavily dominate. Also, although total left-wing
politicians post more on social media, the participation of
right-wing politicians is broader, more evenly distributed,
and increased significantly after the 2018 elections. The over-
all engagement of the public with politicians grew constantly
since 2013, especially with political communications. Differ-
ences in engagement with respect to ideology and content
increased greatly after 2015, which is possibly catalyzing the
increase of polarization in Brazil [18, 21]. Politicians from
the center became much less popular than those from the
left and right. Also, after 2017 the public engagement with
right-wing communications became much higher than with
those from the left, even considering the usually less popular
non-political messages. In summary, my results corroborate
the hypothesis that social media was fundamental for the
recent rise of the right in Brazil and its success in the 2018
elections.
My thesis extends the findings of previous research in

four-fold contributions, which are described as follows:
• A computational methodology for identifying polit-
ical and non-political textual content that is robust
to concept drifts and that can be applied in different
languages.

• Two parsimonious characterizations of Brazilian con-
gresspeople’ communications that comprise the 2014
and 2018 elections. I analyze the nature of these com-
munications and how they may be linked to concepts
that characterize Brazilian political relations. To the
best of my knowledge, I am the first to analyze such
a large number of messages (3, 337, 744 tweets) from
a significant number of deputies (914) in such a long
period (6 years span).

• To the best of my knowledge, I am the first that shows
quantitatively and qualitatively at a large scale that

non-political discourse arises and dominates the cam-
paigns during the 2014 elections. Surprisingly, in spite
of that, I showed that political messages are far more
popular among the public. Also, I am the first to char-
acterize and demonstrate quantitatively the rise of the
right in Brazil in this decade from social media data.

• Finally, I provide two datasets for the research com-
munity: one containing more than 3M tweets from
914 Brazilian politicians; the other containing a set
of 3, 116 tweets labeled as political and non-political
comprising the years from 2013 to 2019;

4 Discussion
The classification of short texts is not a trivial task due to the
amount of noise in the communication and the limited num-
ber of characters that make it difficult to infer the context
of the message. There are several attempts in the literature
to classify this type of communication, however, they are
not effective or cannot be applied on a large scale. Therefore,
my study is an important step in social computing literature,
providing a supervised machine learning classifier that labels
all textual messages from different social media platforms
as political or non-political. Moreover, the classifier is robust
to concept drifts, where topic changes are identified over
the years by an unsupervised drift detection. From that, I
parsimoniously characterized the social media communica-
tions posted by Brazilian parliamentarians over time. In other
words, the political message classifier enabled us to address
two case studies with different natures and characteristics.

More specifically, it enabled us to analyze how politicians
present themselves in the digital environment and how the
public reacts to them. I investigated the behavior of politi-
cians over time, i.e., whether they change their communica-
tion and if there is a typical temporal pattern that is chosen by
the majority of politicians. I noticed that politicians changed
their communication behavior over time, especially during
important political events. Moreover, I showed that political
and non-political tweets become significantly more popular
over time, especially the political ones, which are much more
preferred than the non-political. Finally, I show that the right
strongly increased its participation over time, which was
reflected in the votes and the number of elected politicians.
My thesis opens a wide range of possibilities for new

applications and research. For example, I used my proposed
CNN architecture to investigate the use of political Ads on
Facebook during the 2018 election campaign [19]. I was able
to identify many ads with political content that are not part
of the Facebook Ad Library for political ads. The Brazilian
election legislation stipulates that ads during the electoral
period need to be labeled with the Propaganda Electoral
tag to display the national identification number (CPF for
individuals and CNPJ for institutions) of the advertiser. A
small fraction of advertisers in their dataset have the right
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disclaimer stipulated in the Brazilian election law but they
did not declare their ads as political to Facebook, hence, they
do not appear in the Ad Library.
Another possibility is the creation of new tools. Twitter

recently announced that it will no longer allow political ads
on its website [5]. I hope my findings and all the real-world
experience of deploying a real system during the 2018 Brazil-
ian elections will inform debates around public policies that
regulate political advertising on the Internet. If a system like
this is implemented on a widespread scale, political cam-
paigns might adopt adversarial strategies that change their
marketing strategies in order to exploit the false-negative
rate. To assist in this task, I developed a tool that uses my
classifier and enables the automatic labeling of political and
non-political messages. The tool receives as input a message
or a file with several messages and returns the label and the
confidence of the classifier for each message. Although there
are some efforts to make the elections in Brazil transpar-
ent, having multiple independent systems would make the
monitoring of political messages more robust to attackers. I
hope my effort will inspire other initiatives around the world.
My work not only highlights the importance of independent
auditing platforms for political ads but also provides all nec-
essary framework to make it feasible as my code is open
source1.
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