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Abstract. This paper tackles the issue of analyst bias in performance of comparative political
analyses on political discourse, by leveraging data and machine-learning over human prior
knowledge. The case studied is characterization of the issue of migration in the Croatian political
discourse, which was chosen arbitrarily. We developed a machine-learning system that identifies
most prominent features in the Croatian political discourse, with regards to migration and were
interested solo in comparative political analysis in political science. This system does not rely on
human judgement on the part of the researchers, and can be thus considered to be “objective”, short
of possible sampling or selection bias. It is replicable. If provided, the same dataset and algorithm
used, same conclusions should be reached by any scientist. This result was achieved by creating a
text corpus from news items and press releases extracted from the websites of Croatian political
parties currently represented in the Parliament. Available and collected data consist of public
announcements mainly from IDS (Istarski Demokratski Sabor / Istrian Democratic Assambly),
SDSS (Samostalna Demokratska Srpska Stranka / Independed Democratic Serb Party) and HSLS
(Hrvatska Socijalno Liberalna Stranka / Croatian Social Liberal Party). Data analyzed suggests three
dominant phrases of the research process. All political parties had similar political stand towards
pointed out issues. Three most significant phrases were determined. First phrase is related to words
“Demography” and “Reduction” and finding suggest that most analyzed articles relates towards
migration of Croatian citizens in connection to economic hardships of some kind. Phrase two is
related to words “Border” and “Croatia-Serbia” which strongly indicates relation to migration and
is related towards inter-Balkan migration, mostly connected with consequences of the Croatian War
of Independence from 1990’s, and is of most interest to SDSS, a Serb minority party in Croatia.
Phrase three is related towards Marrakesh Agreement (Global Compact for Safe, Orderly and
Regular Migration), where most of analyzed data shows that parties have a constructive but
ambivalent stance towards migration from the third countries. Research conducted on available data,
shows that wide spread international migration is not in the focus of most Croatian political parties,
while topics and interest for inter-Balkan and Croatian economic/political migration dominates
Croatian political spectre
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OO6GpaboTKka ecCTeCTBEHHOro aA3blKa
OJI9 aHaNM3a NoJIMTUYECKOro onpeaeneHus Murpauum
B XOPBaTCKOM MNOJIMTU4ECKOM ANCKYpCe

He Jlyka I'., bek M.

Poccwuiickuit yauBepcurtet ApykObl HAPOIOB
Poccuiickas @eodepayus, 117198, Mocxaa, yr. Mukiyxo-Maxkaas, 6

AnHorauusi. CTaThs MOCBSIIEHA PEIICHUIO TIPOOIEMbI IPEAB3ITOCTH aHATUTUKOB MPHU MPOBE-
JICHUU CPaBHUTEIIHBHOTO aHaJM3a MOJUTHYeCKoro auckypca. Ilpennaraemoe perieHue CTpouTcs Ha
aHaJM3e JAHHBIX M HCIOJh30BAaHHN MAIIMHHOTO OOydYeHHWs Il 0OpabOTKH €CTECTBEHHOTO SI3BIKA.
Ketic, KoTOpBIif MBI U3y4aeM B CBSI3U C STOW MPoOIEMOil, OTHOCUTCS K OTIpeNIeIeHUI0 IPOOIeMbl MH-
Tpalyy B XOpBaTCKOM MOJIUTHYECKOM AUCKypce. bria pa3paborana cucteMa MalinHHOTO O0YICHHS,
KOTOpast BBIABIISACT HAMOOJICE XapaKTEPHBIC YEPThI XOPBATCKOTO MOJUTUYSCKOTO AUCKYPCa B OTHOIIIC-
HUH MHTPAIHH: 3Ta CHCTEMa CBOOO/IHA OT HCCIIEIOBATENLCKOM CyObeKTHBHOCTH. MccienoBanme Boc-
MPOU3BOIUMO, ¥ MPH YCIOBUH, YTO HUCIIOIB3YETCs TOT JKe HA0OP NAHHBIX U aJITOPUTM, JIFO00# yUeHBII
JIOJDKEH TIPUATH K TEM K€ BBIBOJAM. JTOT pe3ybTaT ObLT TOCTHUTHYT Ha OCHOBE cOOpa KOpPITyC-TeK-
CTOB U3 HOBOCTHBIX MaTE€pPHAaJIOB U MPECC-PENIN30B ¢ BeO-CaTOB XOPBATCKUX MOJUTHYECKUX TTAPTHIA,
TIPE/ICTABIICHHBIX B MApIIAMEHTE, a TakKe TPYIIIY alrOPUTMOB KIacCH(PHUKAIIIHA MaIIHHHOTO 00yYe-
Hust it matpui Bag-of-Words, Berunciensbix u3 xopityca. Mbl onpeesnim Hanboiee TOUHY MO-
JIeTTh, Ki1accu(UKaTop JepeBa pelieHun i, KoTopas OblIa BEIOpaHa Uil TAaIFHEHIIIEro aHali3a n3-3a ee
TOYHOCTH U MHTEPIPETUpyeMocTH. Hamu Taxoke mpoaHaIM3UpOBaHbl TpaBWIa PUHSITHS PEUICHUH,
oTpeIeTICHHBIE STHM KIIACCU(PHUKATOPOM, KOTOPBIE 3aTeM OBLTH HHTEPIPETHPOBAHBI JIFOJbMHU, YTOOBI
OTIPENIETUTH MOTUTHYECKHE OCOOEHHOCTH TEKCTa, KOTOPHIE JIyUIIle BCETO MPEICKA3hIBAIOT CBA3b ATOTO
TEKCTa C TEMOW MUTpaIiH. B nTore MogpoOHO pacKpHITHI TPH IPaBHIIA, MACHTU(UIINPOBAHHBIE C 3TON
MIPOIIETy PO, KOTOPBIE MBI CYUUTaeM OCOOEHHO HHTEPECHBIMHU.

KiroueBble ¢JI0Ba: MOJMTHYCCKUI TUCKYPC, KaMIaHus OOIIECTBCHHON MHGpOpMAIUu, Ma-
HIMHHOE 00yYeHue, MOUCK HHpOpMAIHU, 00pabOoTKa ECTECTBEHHOTO SI3bIKA, MUTPAIUS
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Introduction and task definition

We aimed to develop a system for comparative analysis of an issue of
migration, as well as of the way in which it is characterised in public information
campaign of Croatian political parties. The underlying objective is to test whether
it is possible to conduct comparative assessments of the party system of any given
country, with regards to an arbitrarily selected policy issue, with minimal or no
background knowledge of the political system of observed country, or of the way
in which observed policy issue is treated by the local national parties.
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Comparative politics is believed to be particularly affected by the problem of
selection bias [1], in sense that results obtained tend to reflect more the prejudices
of human analyst than the complexity of underlying political reality [2]. Machine
learning can help escape the intellectual pitfall, by tackling quantitative method
problems, such as analysis of political discourse [3], which have originally been
treated through qualitative methods [4].

If a method found is to achieve the aforementioned task, as an outcome of a
formalized procedure it could, in principle, be replicated by any interested scientist,
in order to systematically produce the same predictable outcome. Assessments of
this type would be devoid of human bias which tends to characterise comparative
assessments nowadays. The analysis of political discourse is, unfortunately, largely
based on poorly defined concepts. Some scholars suggest that the very notion of
analysis of political discourse is ambiguous, and its conclusions rather subjective
and non-formalised [5].

We follow data-driven approach taken from sector of machine-learning,
specifically the branch of natural language processing [6]. Approach has been
applied to a case arbitrarily chosen, and specifically the characterisation of
migration in the political discourse of Croatian parties. As suggested by previous
literature [7], up to sometimes after 2007, the Croatian political parties did not
systematically use their internet pages as tools for public information campaigns.
The situation, however, changed from then, and now there is enough data to be used
as input data for the procedure developed.

Political attitudes in Croatia towards migration

Migration is a hot-topic in Croatia, because of the country’s geographical
position on the “Balkan migration route”, which made it one of critical spots during
2015 European migration crisis [8]. Earlier, specifically after 1945, the waves of
migration through Croatia were characterised by political reasons [9], as political
dissidents decided to flee the country in order to avoid punishment by the political
leadership [10]. More recent wave of migration, which took place in the ‘90s, can
also be identified as an emergent consequence of the Serbo-Croatian war [11].
Contemporary Croatia is though primarily defined not as a source of emigration for
local population, but as a country of transit for migration flows directed at Europe
[12]. Digital media has played important role in shaping public’s attitudes towards
a phenomenon which only partially was observable in day to day life. Images
retrieved managed to successfully enter the political construction of the world as
seen by Croatian population [13]. Consequentially, features of political world seen
by Croatian population can be effectively studied by studying messages on the topic
of migration and political discourse transmitted over digital channels [14].

Some a priori predictions on the content of these features can be made, on the
basis of theoretical understanding of specialised literature on subject. Those
predictions can be used to test validity of model we will further develop. The largest
Croatian political party, the HDZ (Hrvatska demokratska zajednica / Croatian
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Democratic Union), has historically been in favour of the idea that historical
diaspora should constitute an integrated component of the political system [15].
Theory would thus suggest that migration can be considered as systemic component
of Croatian politics, insofar as it promotes nationalistic tendencies of the population
[16]. Discussion of immigration to Croatia, as opposed to emigration from it, has
however entered the political discourse only recently, starting from migration crisis
of 2015 [17]. Nationalistic parties tended to be against it, while the idea that
immigration is systemic has been promoted by the leftist political parties [18].
Croatian political system therefore seems to respect well-known division between
conservatism of the right-wing parties, which are generally against immigration,
and liberalism of the left-wing parties, who are generally in favour [19].

Within the context of theoretical predictions regarding analysis of Croatian
political discourses on migration, we therefore expect the following:

1) Political discourses before 2015 should focus primarily on the subject of the
Croatian War for Independence.

2) Political discourses after 2015 should primarily focus on immigration from
outside of Europe.

3) Political discourses after 2015 should show a split in the attitude towards
migration, with right-wing political parties being generally against it, and left-wing
political parties being generally in favour of it.

The model is to be set forth and develop in order to test collected and retrieved
political texts against these theoretical expectations.

Natural language processing for political analysis

Large collection of texts, called corpus, had to be collected in order to perform
data mining [20]. It was determined that as many news and press releases from
websites of all Croatian political parties as possible, would be suitable source of
data needed. All of 20 political parties currently seated in the National Assembly
in Zagreb, as of December 2018, has been acknowledged as a relevant political
party. After manually inspecting all 20 parties websites we have concluded 14
websites was suitable for automatic information retrieval and extraction, so 14
individual crawlers was build with purpose to retrieve and extract all suitable
texts. Texts were then parsed to extract their features of interest: date, title, and
main body of the article.

In this manner, a dataset comprising of 9185 texts has been created. Texts were
then preprocessed by removing stopwords and stemming individual words, in order
to decrease dimensionality of the corpus, whilst minimising the loss of meaningful
content.

Chosen texts were automatically labeled on whether or not they contained
keywords unequivocally related to the policy issue of migration. In our opinion, the
only part of methodology requiring subjective judgement was deciding what
keywords were relevant. Data labeled as relevant was in the end inspected for
internal consistency.
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The best performing classification algorithm is the Decision Tree. While being
overfit for dataset and deprived of generalisation capability, it provided best
explanatory power and allowed us to extract rules about the policy issue of
migration. This is why it has been deemed acceptable, even desirable. For the
purpose of this research, we were interested solo in performing comparative
analysis. Partial representation in corpus is likely going to develop some selection
bias in formulation of results. Some important absences among the political parties
represented in our dataset can be identified: the HDZ (Hrvatska demokratska
zajednica / Croatian Democratic Union), the party with majority of seats in Croatian
Parliament, is not represented in the dataset due to technical reasons. Some other
parties are also absent, as described in more detail later (Table 2). Due to latest, we
cannot affirm full representativeness of our conclusions. They are, however, the
best approximation of all available data. If and when more data becomes available,
conclusions may have to be updated.

All code developed was written by us in Python, with the usage of open-source
libraries such as Requests?, NLTK?, and Sklearn®. Additional open-source libraries
were also used for some specific tasks during preprocessing, and they are cited in
the body of this text accordingly to the step of procedure in which they were first
employed. No pre-made or proprietary program was employed at any step.

Data collection

As in all scientific experiments, our research started with identification and
collection of data. Procedure formalised without accounting for possible human
bias was followed for selection of data. First step was to list all political parties
(Table 1) represented in the Parliament at the time of collection.

The list of active parliamentary parties contained 20 names stated in
alphabetical order.

Website of each individual party has been accessed in order to collect relevant
texts. Their “News” or “Press releases” section were often most relevant for our
research. Parties (Table 2) added to the list of targets for developing crawlers and
parsers were those whose websites were suitable for automatic scraping, and which
also have published a non-irrelevant number of news articles or press-releases®.
Table that follows contains full indication of parties, and their websites, which were
selected as fit for automatic information retrieval and extraction, and an explanation
as to why the others were not included®. Index of each row corresponds to index
used in the previous table.

L URL.: http://docs.python-requests.org/en/master/

2 URL: http://iwww.nltk.org/

3 URL.: https://scikit-learn.org/

4 We deem relevant a text collection of at least a dozen news items.

5 Information contained in this table is accurate as of December 2018.
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Table 1
Political parties represented in the Croatian Parliament
N2 Party name
1 Bandi¢ Milan 365 — Stranka rada i solidarnosti
2 Bruna Esih — Zlatko Hasanbegovi¢: Neovisni za Hrvatsku
3 Gradansko-liberalni savez
4 HRAST - Pokret za uspjesnu Hrvatsku
5 Hrvatska demokratska zajednica
6 Hrvatska demokrs¢anska stranka
7 Hrvatska narodna stranka — liberalni demokrati
8 Hrvatska seljac¢ka stranka
9 Hrvatska socijalno-liberalna stranka
10 Hrvatska stranka umirovljenika
11 Hrvatski demokratski savez Slavonije i Baranje
12 Istarski demokratski sabor
13 Most nezavisnih lista
14 Narodna stranka — Reformisti
15 Nezavisna lista mladih
16 Promijenimo Hrvatsku
17 Samostalna demokratska srpska stranka
18 SNAGA - Stranka narodnog i gradanskog aktivizma
19 Socijaldemokratska partija Hrvatske
20 Zivi zid

Source: Created by the authors on the basis of information available on the website of the Croatian Parliament.

URL: http://www.sabor.hr/hr/zastupnici/parlamentarne-stranke (accessed on 21 December 2018).

Table 2
Political parties whose news items were included in the dataset
N2 | URL Included | If No, why If Yes, tag
1 http://www.365ris.hr Yes 365
2 http://www.neovisni.hr Yes NZH
3 http://glas.com.hr Yes GLAS
4 http://www.h-rast.hr Yes HRAST
5 http://www.hdz.hr No Website uses Cloudflare and
ReCaptcha
6 http://www.demokrscanihds.hr | Yes HDS
7 https://www.hns.hr Yes HNS
8 http://www.hss.hr No Only 6 news items are present
9 http://www.hsls.hr Yes HSLS
10 | http://www.hsu.hr Yes HSU
11 | http://www.hdssb.hr Yes HDSSB
12 | http://www.ids-ddi.com Yes IDS
13 | https://most-nl.com Yes MOST
14 | https://reformisti.hr Yes REFORM
15 | http://nim-vrgorac.com No Site unresponsive
16 | http://promijenimohrvatsku.hr No Only 10 news items available
17 | http://sdss.hr Yes SDSS
18 | https://snaga.hr No Only 12 news items available
19 | http://www.sdp.hr Yes SDP
20 | https://www.zivizid.hr No A minified JS function displays
the news

Source: Made by the authors on the basis of the elements of Table 1, above.

At this stage collection of raw html pages consisted of 9677 files. Our parsers
then extracted following features from each of available pages: date of publication,
title, and main body of the article. These features, along with the party affiliation of
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each text, were used to populate the columns of dataset. As some articles comprised
exclusively of images or embedded videos, texts extracted from such articles were
null, and thus were dropped from the dataset. Similarly, duplicated texts were also
removed. This process left us with 9185 non-null rows in dataset, corresponding to
as many unique observations. At this stage the dataset looked like this (Table 3).
Table 3
Head of the Corpus of Political Texts Contained in the Dataset

index date link party title text

Predsjednik Kluba

2018-12-18 http://www.sdp.hr/aktualno/ Bauk predlaze da se djeci s

0 A, SDP " . - zastupnika SDP-a
00:00:00 arsen-bauk-predlaze... tesko¢ama omoguci ... Arsen Bauk ...
2018-12-16  http://www.sdp.hr/aktualno/ Bernardic najavio SDP-ov "redsiednik SDP-a

1 AR, h e SDP Lo Davor Bernardi¢ u
00:00:00 bernardic-najavio-s... akcijski plan za refo... T

nedjeljuj...
2018-12-15 http://www.sdp.hr/aktualno/ Bernardié: “Smisao SDP-a Predsjednik SDf’-a

2 ‘AA. . . SDP . L - Davor Bernardi¢ na

00:00:00 bernardic-smisao-sd... je smanjivanje nejedn...

zadnjoj o...

Source: Dataset created by the authors, on the basis of texts parsed from the websites included in Table 2.

Consequentially, the corpus developed was deemed fit for conduct of natural
language processing tasks, such as the analysis of the discursive features related to
the policy issue of migration.

Data analysis

Exploratory data analysis was performed on the data collected. Strong disbalance
within the dataset has been identified accordingly both to party affiliation and to the
year of publication. We believe that unbalance in the data extracted is representative of
non-uniform behaviour across parties and across time, with regards to the usage of
party websites as tools for public information activities. Figure 1 contains the
breakdown of texts in our dataset, grouped by political party.

IDS 3638

SDSS 1141 =

HSLS 916 =00 I

HDSSB 764 2000

MOST 634 I

365 340 %00

SDP 319 I

HDS 313 2000

HRAST 300 I

HNS 243 1500

REFORM 222 I

HSU 168 1000

GLAS 112 w00 I I [ -

NZH 76 l I l l . .
o

b B .o DAL R H SE DD S
VFEFFeF &g “?*Q“&oq‘@a?\@

Fig. 1
Distribution of texts grouped by party

Source: Authors, on the basis of information contained in the dataset.
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It can be easily noticed that distribution of texts is skewed. Five most-verbose
parties, alone, produce 77% of total texts present in our dataset. Thus expected that
they would contribute more in determining the political features associated to the
issue of migration; after labelling the data, we can see this may not necessarily be
the case. Unbalance noted, in our judgement, is a reflection of different natural
behaviour of political parties studied. Based on this, assumption made is — more a
given party publishes, regardless the topic, it will have higher influence on the
public political discourse. All texts present in the dataset will be treated as equal
during the machine learning phase of this research.

Figure 2 shows that all of texts are sufficiently recent, which becomes second
characteristic of the research.

Number of texts per year

2000
1750
1500
1250
1000
750 . .
o = =11
AR E

U P

Year

Number of texts
]
N
I
N I O

Fig. 2
Distribution of texts grouped by year of publication

Source: Authors, on the basis of information contained in the dataset.

Most texts have been published in the last few years. Only a handful has been
published before 2011. Having all of the retrieved texts being published in the
period of interest, we did not deem it necessary to further subset the dataset.

Preprocessing of data retrieved

This step includes removing of stopwords, tokenization and stemming of the
whole corpus.

Stopwords, the most frequent words in any given language, such as
conjunctions and personal pronouns with little semantic value, were removed first.
List of stopwords used is slightly modified version of the ones retrieved from
GitHub®, since Croatian stopwords are not currently included in NLTK, the

® Specifically, we used Gene Diaz’s list of stopwords retrieved from: https://github.com/stopwords-
iso/stopwords-hr/ We have also used the stopwords which are contained in the code for the stemmer
we selected (see next footnote), and have finally added some more stopwords which were missing
in the original two lists that we used.
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standard Python package for NLP. After removing stopwords from texts, we
tokenized remaining characters accordingly to the regular expression “\w+”, which
returns all groups of alphanumeric characters present in a string. Each token was
additionally converted to lowercase as necessary. Next step was to stem each token,
by using an open-source rule-based stemmer which was developed by Nikola
Ljubesi¢ and others [21]7. The collection of stemmed tokens was then used to
compute the Bag-of-Words matrix associated with the corpus of texts. The Bow
matrices were computed by excluding all tokens containing one of the keywords
used for labelling the data, as described later in this paragraph and than computing
the absolute frequencies of occurrence of unigrams, unigrams and bigrams together,
and bigrams alone. Three BoW matrices, which could be fed to our classificators
were obtained.

Last step in the preprocessing of data was to label it. To do so we employed an
automatic method for labelling. An arbitrary list of keywords, unequivocally
associated with the policy issue of migration has been made. Same list was tested
against the dataset and was progressively reduced until it contained the minimal
number of keywords that would provide the highest marginal gains. Keywords
which passed the procedure, or rather their stems, are enumerated in the table 4.

Table 4
Keywords used for the automatic labelling of the texts

Keyword Meaning

‘migrac’ and ‘migran’ Migration, migrant, and compound words
‘izbegl’ Refugee

‘"“azil’ Asylum. The caret marks the beginning of a token
‘raseljen’ Deportation

‘useljavanj’ Immigration

‘iseljavanj’ Emigration

Source: Authors, on the basis of the apriori knowledge of the researchers.

Selection of these particular keywords is largely arbitrary and ultimately
derives from the a priori knowledge of the researchers on what “migration” means.
There was only 403 out of 9185 texts that contained at least one of the keywords. It
is only 4.38% of the whole corpus that was labeled positively for a binary
classification task. Both, automatic and manual inspection of results has been
carried out. Manual inspection verified machine learning findings. Automatic
inspection in order to check for particularly unbalanced distribution of texts was
also carried out. Findings are graphically envisaged below.

As shown, relative distribution of positives across parties is sufficiently
homogenous, albeit a bit skewed. It can be additionally noted that the parties which
produce more texts do not necessarily produce higher quotas of texts related to the

" The stemmer itself can be found on: http://nlp.ffzg.hr/resources/tools/stemmer-for-croatian/ (ac-
cessed: 21 December 2018). Minor modifications to the code were implemented by us so that it
could work from memory rather than hard-drive, in order to include the stemmer into the machine
learning pipeline.
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issue of migration. Correlation coefficient between the distribution of relative
frequencies of positives per party, and the overall number of texts, positive and
negative, produced per party, is -0.27. This shows that there is no significant
relation between the number of texts produced and importance of the issue of
migration. Parties which publish more, in general are not necessarily more
concerned about migration, similarly, parties that publish less, are not necessarily
less concerned about migration (Figure 3 and 4).

365 14
GLAS 13
HDS 9 100 4
HDSSB 29
HNS 15 a0 | |
HRAST 13
HSLS 13 I
HSU 5 60 1
IDS 113 I
MOST 46 e B
NzZH 9 I I I
REFORM 4 20 4
SDP 34
SDSS 86 0
e (}Ega%qc;@@%&a%@c}&@ &o & @Oéx ﬁé‘:’@ﬁ (5,‘-?
Q.
Fig. 3

Percentage of positives over the total texts for each party
365 4.11
GLAS 11.60 12 1
HDS 2.88 I I m
HDSSB 3.79 10 4
HNS 6.17 I I I
HRAST 4.33 8 4
HSLS 1.41 I I I I
HSU 2.97 64 — I
IDS 3.10
MOST 7.25 . I I - I I I I
NZH 11.84 41
REFORM 1.80 I I I
SDP 10.65 21
SDSS 7.583

G_

S HH BH SH Db A SR S
ﬂ?@‘}’@%@\?@y@ &9 d &Qéo*@@

Min: 1.41%, Max: 11.84%, Mean: 5.67%, STD: 3.58%

Fig. 4
Absolute frequencies of positives on migration per party

Source: Authors, on the basis of information contained in the dataset.

Development of the machine learning model

The Bernoulli Naive Bayesian Classifier, the Support Vector Machine and the
Decision Tree machine learning models were tested for accuracy. Hyperparameters
of models were fine-tuned with grid search. As accuracy measure we used the F1
score of the models’ predictions, which is a metric suitable for binary classification
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tasks such as ours, when the two labels are unbalanced [22]. We used the Bag-of-
Words matrices computed on unigrams, unigrams and bigrams, and bigrams alone,
as input data, while the input labels were the ones calculated accordingly to the
procedure described in the paragraph above. It is important to remind, as stated
above, that the three matrices were calculated by explicitly excluding any and all
tokens which contained stems of words used to label the data. As a consequence,
our classificators would not be able to learn the rule we used to automatically label
the data, which would result in a trivial and predictable output. Instead, by blinding
the classificators to the words used to label the data, we could train them to find
what other predicting features are present in the text themselves, and study them
afterwards. Keeping this clarification in mind: the classificators did not see the
keywords we used to label the data.

Next step was to train each of the three models on each of the three types of
Bag-of-Words matrices, and measure the F1 score for each model for each matrix
after fitting the models. Result of this experiment is reported in Table 5. The F1
score is truncated to the second decimal digit.

Table 5
F1 scores of the tested Machine Learning algorithms
Classifier Input matrix F1 score
Bernoulli Naive Bayesian Unigrams 0.24
Unigrams and bigrams 0.18
Bigrams 0.16
Support Vector Machine Unigrams 0.31
Unigrams and bigrams 0.58
Bigrams 0.26
Decision Tree Unigrams 0.95
Unigrams and bigrams 0.98
Bigrams 0.97

Source: Authors, on the basis of the output of the program.

Training and scoring was repeated multiple times with different random seeds
to account for randomness. The results were all similar. On the basis of the F1
scores calculated, decision tree classifier trained on unigrams and bigrams was
selected as the best performing algorithm, and was analysed further.

Output of the model and assessment of results

Model structure for the best performing Decision Tree, the one trained on
unigrams and bigrams was computed and displayed. Many rules have been
identified, too many to be discussed thoroughly. Few of the rules identified have
been selected, in order to discuss and interpret them here in more detail. All these
rules are either located by the root or the tree, or in close proximity to it, as indicated
case by case.

Rule 1. If (demographical) and (reduction), then “migration”® (Figure 5).

8 The texts that result from this rule are accessible at the following links, as of December 2018.
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demografsk < 0.5 smanjen < 0.5 gini = 0.0
gini = 0.084 gini=0.417 ~
samples = 9185 False samples = 186 False ::ITEI:?D 11(?]
value = [8782, 403] value = [131, 55] class = miaration
class = not_migration class = not_migration 9

Fig. 5

Demography and Reduction are words which characterise migration
Source: Authors, on the basis of the output of the program.

The root of the tree as well as the the location of the first split in the dataset is
shown above. If both words “demographical” and “reduction” are simultaneously
present in a given text, then the text is a text about migration. This is an important
rule, because it is at the root of the tree and it is thus very easy to interpret, being
comprised of just two chained logical propositions. While the word
“demographical” is, indeed associated with migration in the sense that migration is
a demographical phenomenon. Studying decision rules isn’t giving us a clear
explanation on whether demography was mentioned in the sense of a
demographical increase, a demographical decrease, a demographical variation of
the Croatian population, or if some other demographical phenomenon was cited.
Individual inspection of texts has been carried out to determine context in which
“demography” was mentioned. Articles retrieved accordingly, seem to uniquely
refer to the emigration of Croatians from the country and especially of the young
and unemployed. The word “reduction” is mentioned in a variety of contexts. It
relates at times to the reduction in the level of public expenditures, to reduction of
unemployment, to the reduction of taxation, and also, sometimes, to the reduction
of the Croatian population as a consequence of emigration. It thus appears that, if a
text is about demographics and reductions, then it is about the emigration of
Croatians in connection to economic hardships of some kind.

1) URL: http://www.sdp.hr/press/ministar-mrsic-za-jutarnji-list-u-2015-planiramo-povecanje-javnih-ra-
dova-koje-ce-financirati-drzava/

2) URL.: https://most-nl.com/2018/09/07/planirate-uvesti-red-godine-nereda-jedne-opcije-njihovih-part-
nera-onda-vam-prvo-kazu-da-politicki-montirano/

3) URL:  https://most-nl.com/2018/07/30/most-nezavisnih-lista-zakon-subvencioniranju-stambenih-kredita-
jedino-doveo-do-rasta-cijena-nekretnina/

4) URL: https://most-nl.com/2018/06/10/ministarstvo-demografije-institucija-bez-stvarnog-smisla/

5) URL: https://most-nl.com/2017/09/04/hrvatska-treba-stambenu-politiku-a-ne-zastitare-na-ulazu-apn-a/
6) URL: http://www.ids-ddi.com/vijesti/aktualno/6063/demetlika-porazavajuca-demografska-slika-
hrvatske-nije-uzrok-nego-posljedica-problema/

7) URL: http:/Avww.ids-ddi.com/vijesti/aktualno/5180/demetlika-decentralizacija-ostaje-mrtvo-slovo-na-papiru/
8) URL: http://www.365ris.hr/mjere-demografske-politike-gradu-zagrebu-mjere-podrske-djeci-
mladima-obiteljima/

9) URL.: http://sdss.hr/klub-sdss-a-podrzava-prijedlog-zakona-o-poljoprivredi/

10) URL.: http://sdss.hr/prvo-citanje-prijedloga-zakona-o-potpomognutim-podrucjima/
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Rule 2. If (border) and (Croatia — Serbia), then very likely “migration’”®

granic< 0.5 hrvatsk srbij < 0.5 trudi= 0.5 gini=00
gini = 0.074 gini = 0.311 gini = 0.375 -
samples = 8999 Falsg samples = 342 Faksg samples =12 ::IT(;’I:E g]
value = [B651, 348] value [276, 66] value = [3, 9] e B hR Do
class = not mlgratlon class = not mlgratlon class = migration _mig
True
medijsk obrazovn = 0.5 -
(o ) ot
samples =10 value = [1, 0]
value =[1, 9] 7

class = migration class = not_migration

True

gini=0.0
samples = 9
value = [0, 9]

class = migration

Fig. 6
Borders and Croatia-Serbia are words which characterise migration

Source: Authors, on the basis of the output of the program.

We believe that the first two terms of the IF clause stated above are the most
important ones, among the ones represented in the selected branch. Remaining two
predictors, “trudi”® and “medijsk obrazovn” do not deem to have great explanatory
power, not for a human, at least!!. First two conditions alone, identify a subset of
12 documents, 9 of which correctly relate to the issue being studied*2. We remind
the reader that a randomly selected text from the corpus has a 4.38% chance of
being related to migration, with comparison to a 75% chance if the rule indicated
above is respected when performing the non-random selection. We have manually
inspected the positives retrieved. All of those texts contain a regional dimension.
Both Croatia — Serbia, appear in all texts. Texts retrieved accordingly are all about

% The texts that result from this rule are accessible at the following links, as of December 2018.

1) URL.: http://sdss.hr/kolektivizacija-krivice-osim-sto-je-nepravedna-sjeme-je-zla/

2) URL.: http://sdss.hr/aleksandar-vucic-srbima-u-rh-hvala-vam-sto-cuvate-srpsko-ognjiste-ime-i-prezime/

3) URL: http://sdss.hr/nerazumni-ljudi-smatraju-da-je-izvinjenje-uslov-da-se-razgovara-razgova-
rajmo-i-stvorimo-pretpostavke-za-ozbiljnu-gestu-izmirenja/

4) URL: http://sdss.hr/pupovac-za-n1-vazno-je-da-susret-dvoje-predsjednika-bude-pragmatican-i-konkretan/
5) URL: http://sdss.hr/u-beogradu-promivisana-knjigavreme-sporta-i-razonode-titina-hrvatska-i-njeni-
srbi-1951-1971-autora-cedomira-visnjica/

6) URL.: http://sdss.hr/predsednik-pupovac-za-tanjug-interes-hrvatske-i-srbije-je-otvoren-dijalog-o-
svim-pitanjima/

7) URL.: http://sdss.hr/program-samostalne-demokratske-srpske-stranke/

8)URL:  hitp://sdss.hr/%d0%bf%6d1%680%d0%be%d0%6h3%6d1%680%d0%hb0%d0%6be-%6d1%681%6d0%b0%
d0%bcY6d0%6be%od1%681%6d1%682%d0%6h0%6d0%6bb%d0%ebd%6d0%6b5-%d0%6h4%d0%6b5%d0%hc%6d0%
be%d0%ba%d1%680%d0%6b0%6d1%682%d1%681%6d0%ba%d0%6b5-%6d1%681%d1%680%6d0%bf%d1%681/

9) URL.: https:/mww.hns.hr/vijesti/politicka-akademija/hrvoje-koscec-na-konferenciji-european-week-
of-regions-cities/

10 To put effort, verb.

11 Media, adjective; education, noun.

12 1t should be added that, immediately to the left of the first decision rule represented in the graph,
is present the root of the graph itself. Specifically, the condition “demographical” > 1 must be valid,
so that this branch of the tree is activated.
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migration in historical terms, as a consequence of the Croatian war of independence
in the 1990’s. As an outcome of the war, Serbian minority has been relocated or
displaced. This is the context in which those texts relate to migration. It is important
to mention that the texts classified accordingly to this rule belong for the most part
to the political party SDSS (8 texts out of 9), and only residually to HNS (1 out of
9). No other party is represented in this subset of texts. It appears that the SDSS,
the Autonomous Serbian Democratic Party, is the most concerned of all parties
about the regional, intra-Balkan dimension of the phenomenon of migration.

The presence of Rule 2 can however be considered as a confirmation of the
theoretical prediction performed earlier, regarding the expectation for the political
discourse in Croatia on migration to be discussing the Serbo-Croatian conflict and
its consequences.

Rule 3. If (Marrakesh agreement), then “migration

m\ True o ()

marakesk sporazum = 0.5
gini = 0.063
samples = 8657
value = [B375, 282]
class = not_migration

9513

gini= 0.0
samples =5

value = [0, 5]
class = migration

Fig. 7
The words Marrakesh Agreement characterise migration

Source: Authors, on the basis of the output of the program.

The Marrakesh agreement is a name, commonly used by local political parties,
which refers to an international agreement formally known as Global Compact for
Safe, Orderly and Regular Migration. This is an intergovernmental agreement
signed in Marrakesh on December 2018 [23]. The words “Marrakesh Agreement”,
in International Law and in English language, commonly identify the international
treaty by the same name on which the WTO was established'*, which is not an
agreement about migration. We set to manually inspect this peculiar characteristic
of the retrieved texts, which seemed to systematically misuse a term in place of
another. Texts retrieved accordingly talked, indeed, about the Global Compact for
migration, due to the fact that its incumbent signature on the part of the Croatian
government was at the time an important topic for heated political discussion.

13 The texts that result from this rule are accessible at the following links, as of December 2018.

1) URL: http://www.sdp.hr/aktualno/bernardic-najavio-sdp-ov-akcijski-plan-reformu-pravosuda/
2) URL: http://lwww.neovisni.hr/kresimir-kartelo-marakeski-sporazum-odbacili-su-svi-s-nacional-
nim-mozgom/

3) URL.: http://www.neovisni.hr/sto-je-skriveno-u-marakeskom-sporazumu/

4) URL.: https://glas.com.hr/2018/11/11/nikad-si-necu-oprostiti-sto-nisam-probila-blokadu-u-ko-
loni-sjecanja-u-vukovaru/

5) URL.: https://glas.com.hr/2018/11/06/problem-migracija-tek-je-poceo/

14 Marrakesh Agreement establishing the World Trade Organization (with final act, annexes and
protocol). Concluded at Marrakesh on 15 April 1994. Full text available at: https:/trea-
ties.un.org/doc/publication/unts/volume%201867/volume-1867-i-31874-english.pdf
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Conclusion

It is possible to build a system that allows determination of what political
features characterise the issue of migration in the public information campaign of
Croatian political parties. The system requires very little a priori knowledge on the
part of the researchers on the structure of the political party system in Croatia and
also of the issue of migration itself. This system does not rely on human judgement
on the part of the researchers, and can be thus considered to be “objective”, short
of possible sampling or selection bias. It is replicable. If provided, the same dataset
and algorithm used, same conclusions should be reached by any scientist.

The dataset was developed by identifying political parties of interest, on the
basis of the list of parties currently represented in the Croatian Parliament. Their
websites were searched, crawled and parsed as much as technically possible.
Dataset was created containing a few thousand news items. Texts were than labelled
on the basis of whether or not they contained keywords unequivocally associated
with the policy issue being studied. Determination of those keywords was done
through human judgement, and it is the only part of this methodology which is not
clear how to automate. Machine learning algorithms were tested and the decision
tree classifier was deemed the most suitable. By analysing decision rules we
identified several political features which characterise the issue of migration in the
Croatian political discourse. Three of which were found specifically interesting and
due to that were further analysed, forming the body of this analysis.

Political conclusion reached is that Croatian political system confirms the
theoretical paradigm stated in literature [19] about traditional division between
conservatists, who are against immigration, and liberals, who upbear the process
mentioned. Research further highlights the fact that political position of population
towards migration is shaped no longer on the exclusive basis of real-world
observations and interactions, but increasingly more by messages which are
received in the digital sphere and which do not necessarily correspond to real-world
events [14]. Alongside developed machine learning system that can be replicable,
in political and sense of political science the research shows prevailing regional
dimension. Moreover, most retrieved texts have an intra-Balkan dimesion and focus
on migration of Croatian citizens in connection to economic hardship and migration
in historical term, as a consequence of the Croatian War of Independence in the
1990’s in light of the Serbo-Croatian conflict.
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