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Abstract:

Purpose — The present work discusses findings of research on
Twitter (now X) data of the two politicians running for Prime
Minister, as well as their press secretaries, during the pre-election
period of May 2023 in Greece.

Design/methodology/approach — We collected the tweets
(posts on Twitter/X) posted by the two main candidates running for
Prime Minister in Greece, as well as their press secretaries, during
the pre-election period of May 2023. The four sets of tweets were
lemmatized, and sentiment analysis was performed using
SentiStrength for Greek, a sentiment dictionary developed for
Greek political short text/ tweets.

Findings — Results revealed the importance of positive sentiment
when posting on Twitter; they also revealed the different
approaches of mentioning people vs. locations of the two
politicians who were running for Prime Minister.

Originality/value — Writing positive tweets during a pre-election
period can lead to victory in Greece. Focusing excessively on the
opponent and other political figures is not a way to win voters in
Greece in 2023. Instead, making references to geographic locations
in Greece is preferred. Furthermore, SentiStrength for Greek is used
for the first time.

Index Terms — political tweets, lemmatization, Greek language,
data visualization, sentiment analysis.

I. INTRODUCTION

On 21st May 2023, national elections were held in Greece.
Although the pre-election period had started much sooner
unofficially, the official date was 22nd April 2023. On this
date, the Prime Minister of Greece, Kyriakos Mitsotakis,
visited the President of the Republic and requested the
proclamation of elections [1]. The two political figures that
we focused on are Kyriakos Mitsotakis and Alexis Tsipras.
Both of them were running for Prime Minister and were the
main leading candidates. During the pre-election period,
Kyriakos Mitsotakis was running as the then Prime Minister
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of Greece (2019-2023) [2] and as the President of the Nea
Demokratia Party. Alexis Tsipras was running as the
President of the SYRIZA Progressive Alliance Party, as the
former leader of the main opposition during 2019-2023 and
as a former Prime Minister (2015-2019) [3]. Nea Demokratia
won the elections in May, collecting 40.79% of the total
votes, while SYRIZA came second with 20.07% of the total
votes [4]. Besides the two main primary opponents, our
research examined two more political figures and their
tweets; those of the press secretaries of each party. Popi
Tsapanidou was the press secretary of SYRIZA, and Akis
Skertsos was the press secretary of Nea Demokratia at the
time [5]. The addition was thought in case the press
secretaries were using different (i.e. harsher) language than
their party leaders. The four Twitter usernames/ accounts
that we focused on were @askertsos, @atsipras,
@kmitsotakis and @tsapanidou. The period of examination
was from 22" April 2023 until 215 May 2023 19:00 when
voting stopped. With the help of lemmatization, a process
that converts each word into its dictionary-based form,
otherwise known as lemma [6], we aimed to compare and
research the language used by Kyriakos Mitsotakis and
Alexis Tsipras in order to understand the preferences of the
voters given the outcome of the 21t May 2023 elections.
Our research aimed to extract information from these
political texts from the scope of view of information science,
not to conduct political analysis.

Il. METHODOLOGY

A. Twitter posts and their pre-processing

To compose our corpus of tweets we used our Academic
Researcher status [7] and collected tweets via Twitter API
v2. During the specific timeframe that we set (22/4-21/5)
Kyriakos Mitsotakis posted 139 tweets, Alexis Tsipras posted
185 tweets, Popi Tsapanidou posted 6 tweets and Akis
Skertsos posted 6 tweets.

Before proceeding with lemmatization, we excluded two
tweets from the corpus. One from Alexis Tsipras because the
tweet consisted only of a URL, and the other was from
Kyriakos Mitsotakis because the tweet had been written in
English and therefore did not serve our purpose of Greek
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language lemmatization. As for the tweets of the two press
secretaries, they were so few that no conclusions could be
drawn. However, we will include them in our data findings
below to satisfy one’s curiosity.

The table below (Table 1) shows the final number of
tweets included in the corpus.

Table 1 Number of tweets examined

Politician No of tweets
Akis Skertsos 6

Alexis Tsipras 184

Kyriakos Mitsotakis 138

Popi Tsapanidou 6

B. Lemmatization

After pre-processing the four sets of tweets, we used a
lemmatization service provided by clarin:el, the central
inventory of language resources and services in Greece. The
service is called ILSP Lemmatizer and is a language-
processing tool for Modern Greek texts [8]. One has to
create an account first and then run the service by uploading
zip files that contain text/plain files. The output is two files,
one in .csv and one in .xmi format. ILSP Lemmatizer works
by segmenting text into paragraphs, sentences and tokens;
it then annotates tokens using a Part of Speech (POS) tagger
(e.g. Ad for adverbs, PtNg for negative particles) [9]. Past
research on lemmatized Twitter data has focused on user
tweets during the World Cup Soccer tournament [10].

In order to process the lemmatized data we used Excel
spreadsheets and counted the weight/frequency of each
lemma in each set of tweets. What the lemmatizer does is
return the lemma of each word, for example the word-forms
running, ran and run, all return the lemma run (verb formin
first person). In the case of pronouns, nouns, adjectives,
etc., the token returns lemmas in singular number only (not
plural), masculine gender and in nominative case
(ovopaotikn). For example, the phrase «ot ekAoyég» (the
elections) consists of two tokens: ot ekAoyéc. Once
lemmatized, oL becomes o and ekAoyé¢ becomes exAoyn
(election). Lemmatization is a good way of discovering words
that often come up in a text or classifying verbs, adverbs,
etc., of a text. Before moving on to lemma weights we
performed one extra step, excluding stop words. Stop words
appear too frequently in texts but carry little importance in
information retrieval [11] or, in this case, political meaning.
Based on previous work [11], we expanded the list of stop
words. We eliminated numbers, quotation marks,
punctuation marks, URLs and the following lemmas in Greek
followed by their English translation: o (the), otou (in the),
kat (and), pe (with), ano (from), oe (to), va (to), elpat (am),
eyw (1), ywa (for), mwg (how), mou (that), 6t (that), pou (my),
tL (what), mwg (how), f (or), autocg (he), Eévag (someone), Exw
(have), wg (as), mo (more), péoa (in), k. (mr., mrs.). As
described earlier, lemmatization returns lemmas in the first
person, so this cannot be identified as self-referencing.
Auxiliary verbs like £yw were used as stop words since they

assist in forming past tenses or passive voice.

The remaining lemmas that each politician used in their
tweets are intriguing in many ways. First, they show the
focus of each politician in terms of politics, and secondly,
they show the different methodologies of each politician.
Our findings show that Alexis Tsipras focused greatly on
Kyriakos Mitsotakis and what the latter said/ did. Alexis
Tsipras referred to many people in his tweets whether they
belonged to his party or other parties, whether alive or
deceased. On the contrary, Kyriakos Mitsotakis did not refer
to other people except for very few. What he did instead
was mentioned many places and geographic locations.
Alexis Tsipras also referred to cities and places, but although
his tweets were bigger, he referred to fewer places. The
tables below (Tables 2-5) list the people and places
mentioned by the two primary opponents. One note that
could be made here is that some surnames were
lemmatized as nouns during the lemmatization process and
therefore were not included in the list of surnames initially.
This happened when the surname was identical to a noun
(e.g. AwoU, Kepapéwg); in English, the same thing would
happen with surnames like Forest or Baker. The top 10 most
popular lemmas in Tsipras’ tweets were: &gv (not-116), 6a
(will-109), Mntootdkng (Mitsotakis-80), Aéyw (say-72), ylatl
(why-39), ZYPIZA (syriza-38), kGvw (do-36), umopw (can-35),
BéAw (want-33) and aAAayn (change-32). The top 10
lemmas in Mitsotakis’ tweets were: Ba (will-72), ENM\ada
(Greece-54), 6hog (whole-45), pioBo¢ (wage-38), uyeia
(health-32), peydalog (big-32), moAUg (a lot-30), xwpa
(country-29), kaA6g (good-28) and orjuepa (today-27).

Table 2 Names of people mentioned by Alexis Tsipras,
their frequency and their capacity

SURNAME FREQUENCY zg:;géf_x PARTY /
Mitsotakis 80|Nea Demokratia
Maximou 9|PM Office
Varoufakis 8MERA25
Karamanlis 7|Nea Demokratia
Androulakis 5|PASOK

Skertsos 5|Nea Demokratia
Georgiadis 4|Nea Demokratia
Kerameos 2|Nea Demokratia
Linou 2|SYRIZA
Papandreou 2|PASOK

Schauble 2|German politician
Scholz 2|Chancellor
Vlachou 2|Prosecutor
Chatzidakis 1|Nea Demokratia
Gennimata 1|PASOK
Gerotziafas 1|SYRIZA

Glezos 1SYRIZA
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lliopoulos 1/SYRIZA Chalkida 2
:Ruar;]Ramon 1|Football player Athens 1
ocha Aegean (sea) 1
Katr0l,-|gkalos 1|SYRIZA Albania 1
Katseli 1|PASOK Arta 1
Kc-)u.tsoumpas 1 KKF Volos 1
Nikiforos Fokas 1|Ship France 1
Nikoltsiou 1Journalist
: : Zografou 1
Orugj Reis 1iShip . Heraklion 1
Pat5|? 1|Nea Demokratfa Thebes 1
Plevris 1|Nea Demokrat!a Thissio 1
PM 1|Nea Demokratia Thrace 1
Pretenteris 1Journalist .
. Kastoria 1
Rammos 1{Judge/President Kypseli 1
Santorinios 1|SYRIZA .
Lavrio 1
Savvopoulos 1/Composer Lesbos 1
Staikouras 1|Nea Demokratia . .

. Livadeia 1
Theodorakis 1Randorr-1 Makedonia (region) 1
Trump 1|US President Nikaia 1
Tsf':\kres 1|SYRIZA ' Xanthi 1
Tzima 1Journalist Patras 1
Voridis 1|Nea Demokratia .

Piraeus 1

Rethymno 1

Table 3 Names of people mentioned by Kyriakos Rhodes 1
Mitsotakis, their frequency and their capacity Schimatari 1
Chania 1

SURNAME |FREQUENCY|POLITICAL PARTY / CAPACITY Himara 1
Papastergiou 1 Mayor 1

Hersonissos-Neapoli

Arnaoutoglou 1 TV Presenter
Beleris 1 Albanian Politician Table 5 Geographic locations mentioned by Alexis Tsipras
Karamanlis 1 Nea Demokratia and their frequencies
Gennimata 1 PASOK GEOGRAPHIC LOCATION FREQUENCY
Tempi 14
Table 4 Geographic locations mentioned by Kyriakos Greece 11
Mitsotakis and their frequencies Europe 6
Athens 3
GEOGRAPHIC LOCATION FREQUENCY Thessaloniki 3
Greece 54 Crete 3
Europe 8 Serres 3
Evros 3 Turkey 3
Elefsina 3 Giannena 2
Thessaloniki 3 lgoumenitsa 2
Crete 3 Agrinio 1
Moria 3 America 1
Attica 2 Bulgaria 1
Mytilene 2 Thissio 1
London 1
Perama 2
Patras 1
Skaramagas 2
Pontos 1
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Trikala
Ymittos
Chalkidiki

I1l. DATA VISUALIZATION

Long tables of data that include words and numbers can
be wearing on the eyes. Several tools can help visualize data
and make them more presentable and more accessible to
comprehend. Such tools are maps. Datawrapper® is a
website that allows one to create maps with added markers
based on their data. We used Datawrapper to illustrate the
locations mentioned by Mitsotakis and Tsipras in their
tweets (fig.1-2), as well as the frequency of name references
by Alexis Tsipras (fig.7). The spread of the locations shows
that Mitsotakis focused not only on Athens but on more
remote locations as well (e.g. Mytilene, Xanthi). This seems
reasonable as national elections were at stake. Mitsotakis
used the word Greece 54 times and the word Europe only 8.
Tsipras, on the other hand, referred to Greece only 11 times
and to Europe 6 times. The lemma Tempi also appeared a
lot (14 times) in Tsipras’ tweets. It is the location of a terrible
train accident in 2023 and put much pressure on the
government. Mitsotakis did not refer to Tempi. The
frequency of references to Europe and Greece from a left-
wing and a right-wing politician should be studied in terms
of political meaning, but this is not the purpose of the
current research.

Word clouds are tools that visualize words with bigger
fonts if they appear more times in a text. We used the
services of WordArt.com? in order to create the word clouds
from the most popular lemmas that appeared in the tweets
after the elimination of stop words. Figures 3-6 illustrate the
most frequently used lemmas in the tweets of the four
politicians. Figure 7 illustrates the significant number of
attention that Alexis Tsipras placed on the face of his
opponent, Kyriakos Mitsotakis, whom he mentioned either
as Prime Minister or by using his surname or by using the
word Maximou (the location of the PM'’s office). Almost 60%
of name references that Tsipras made were about
Mitsotakis. Very few references were made to members of
SYRIZA, his party, as illustrated in yellow in Fig.7. Blue
indicates the names of people who are/have been
candidates of Nea Demokratia.

1 https://www.datawrapper.de/
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[ Spread of geographic locations in Greece mentioned by
Kyriakos Mitsotakis ]
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Fig. 1 Spread of geographic locations in Greece mentioned
by Kyriakos Mitsotakis

[ Spread of geographic locations in Greece mentioned by
Alexis Tsipras ]

FREQUENCY

]
] T4 FREQUENCY 1

iniolPatras]

Fig. 2 Spread of geographic locations in Greece mentioned
by Alexis Tsipras

2 https://wordart.com/
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Fig. 4 Visualization of Tsipras’ most frequently used lemmas
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Fig. 5 Visualization of Tsapanidou’s most frequently used
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Fig. 6 Visualization of Skertsos’ most frequently used lemmas

3 http://sentistrength.wlv.ac.uk/
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People mentioned in Tsipras' pre-election tweets

Mitsotakis

52%

Varoufakis (5
) [l Georgia

W mi is (52%) [l M (6%)
| | Androul«.k\; 3.2%) [ Skertsos (3
Linou (1.3%) [l] Papandreou (1.3%)
B Nikiforos Fokas (0.6%) Nikoltsiou (0.6%)
W Plevris (0.6%) [l PM (0.6%) Pretenteris (0.6%) [J] Rammos (0.6%) Santorinios (0.6%)
Savvopoulos (0.6%) [l Staikouras (0.6%) [l Theodorakis (0.6%) Trump (0.6%
Tsakres (0.6%) [l Tzima (0.6%) [l Voridis (0.6%) [l Other (6%)

Created with Datawrapper

) [l Karamanlis (4.5%)

2.6%) [l Kerameos (1.3%)

Schauble (1.3%) Scholz (1.3%) [l Viachou (1.3%)
M Orug Reis (0.6%) [l Patsis (0.6%)

Fig. 7 Visualization of Tsipras’ references to other people

V.

At the final stage of our research, we performed
sentiment analysis on each of the four sets of tweets. In
order to do this, we used the Greek version of
SentiStrength3, an algorithm that relies on dictionaries of
subjective words labelled as positive or negative [12]. The
Greek language files were created/customized by the
authors of this research in collaboration with the creator of
SentiStrength, Mike Thelwall, and with the help of three
human coders. The Greek language files are available to
download from Hardmin* and use in the Java version of
SentiStrength. The Greek version was tested on Greek
political tweets from Greece and Cyprus. The current
research is the first implementation of the Greek language
sentiment dictionaries.

Sentiment analysis for Greek tweets has been performed
using a lexicon method where the tweets were evaluated for
the following sentiments: anger, disgust, fear, happiness,
sadness and surprise [13]. Ekman’s six basic emotions were
also used as a base for the creation of the Greek Affect and
Sentiment lexicon [14]. In SentiStrength, however,
sentiment analysis is performed by estimating both
sentiment’s positive and negative strength in tweets.
SentiStrength has been used to detect sentiment in social
media in Spanish [12], German [15] and, of course, English
[16]. In our case, we calculated the average positive and
negative strength of each set of tweets during the
examination period. Positive strength is measured from 1

SENTIMENT ANALYSIS

4 https://hardmin.heal-link.gr/dataset/73ed006b-571d-41c8-
a045-80ac5f875ab8
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(not positive) to 5 (extremely positive). Negative strength is
measured from -1 (not negative) to -5 (extremely negative).
Table 6 shows that Mitsotakis used more positive sentiment
than Tsipras and that Tsipras used more negative sentiment
than Mitsotakis. The average numbers for Skertsos and
Tsapanidou cannot be considered since their tweets were
very few.

Table 6 Average positive and negative sentiment of
tweets posted between 22/4/2023 and 21/5/2023

Username Positive Sentiment | Negative
Sentiment
@askertsos 1,88 -1,66
@atsipras 1,64 -1,84
@kmitsotakis 2,02 -1,23
@tsapanidou 2,16 -1,83

V. CONCLUSION

Our research focused on political tweets in the Greek
language during a pre-election period in Greece. Twitter, or
X now, is used by politicians as a means for campaigning [17]
or even developing a peace discourse [18]. We aimed to
extract information from text using natural language
processing tools, like lemmatizers, and to perform
sentiment analysis on tweets in order to evaluate our Greek
version of SentiStrength and to discover if positive or
negative sentiment prevailed in the elections. Indeed,
lemmatization can help information to surface, not only by
uncovering the most frequently used lemmas, which can
further be analyzed politically, but also by grouping names
of people and places. Lemmatization of Greek political
tweets seems to be working sufficiently, perhaps due to the
fact that political leaders use correct grammar and syntax.
Results could be different if lemmatization was run on user-
generated content that involves text normalization for
abbreviations, spelling mistakes, etc. [19]. ILSP Lemmatizer
helped us discover that Alexis Tsipras referred to many
people from different political parties. His primary focus was
his opponent, Kyriakos Mitsotakis, and members of the Nea
Demokratia party. It is worth noticing that during the pre-
election period Alexis Tsipras did not stress his party’s values
enough or those of his candidates. Nearly 60% of his
references to other people revolved around Kyriakos
Mitsotakis. This communication policy did not go well for
him, judging from the outcome of the elections. Kyriakos
Mitsotakis, on the other hand, hardly mentioned other
people. His communication policy included referencing
many cities and regions in Greece, which seems reasonable
during national elections. Alexis Tsipras referenced Greek
cities in his tweets, but on a smaller scale. The conclusion is
that personalizing tweets is not a way to win elections —at
least in 2023. Approaching voters by referencing their cities
is a better communication policy.

One lemmas lemmatization brought to the surface was
the negating particle 6ev (not). This word was used a lot by
Alexis Tsipras and hardly at all by Kyriakos Mitsotakis.
Sentiment analysis confirms this negative attitude of Alexis
Tsipras since his average score of positive sentiment was
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smaller than Mitsotakis’. In contrast, his average score of
negative sentiment was bigger than Mitsotakis’.
SentiStrength’s algorithm addresses negating words in a file
called NegatingWordList.txt. This file exists both in the
English and Greek language version. Words in the file
reverse the polarity (+, -) of subsequent words, therefore
the phrase “not happy” would be classified as negative.
Lemmatization also revealed that both politicians used the
future particle Ba (will), which makes sense in a time of
seeking votes. Sentiment analysis was performed using our
Greek version of SentiStrength and this corpus of tweets
helped us to evaluate our work positively. Another
conclusion is that national elections in Greece are leader-
dependent. One person carries the weight of the whole
campaign, which can explain why the press secretaries of
the two parties did not tweet enough.

We believe that our research and conclusions can benefit
future political campaigns and political scientists who can
repeat the process for similar corpora.
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