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Abstract

One of the main democratic act is to elect representers for a country Government. Voters have to choose the representers of
political parties that best fit their interests. However, it is also possible to abstain, i.e., to give up choosing the representers.
Lastly, the percentage of abstention has increased in many democracies and, consequently, many studies have been carried
out in order to discover the causes of the abstention. Causes such as alienation and indifference for politics have been found
and characterized, but it is not clear who is abstaining. Some studies in specific countries have related aspects such age,
education or wealth with voting. Nevertheless, all these studies are based on questionnaires that could not be completely
reliable. In the present paper we use decision trees, an artificial intelligence technique, to extract patterns that characterize
the profile of abstentionists. Differently from other studies, we used a data base elaborated from public data bases with both
socio-economic and electoral data. In particular, we focused our study in Catalonia and the electoral results to the Catalan
Parliament held in 2015. We also propose the use of decision trees to analyze the database and to extract patterns to charac-

terize different profiles of abstentionist people.
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1 Introduction

Democracies are based on political parties and election sys-
tems allowing voters to put the confidence in representers of
these political parties to defend their interests. Representers
belong to political parties that have a political program and
voters choose the one that best fits their social, economic,
and ethic values. Parties are interested in knowing who are
their voters and try to adapt their electoral purpose to enlarge
the target of voters. However, political parties seems not to
be worried by abstention, why voters do not use their right to
elect representers? Lastly, abstention has increased in most
of the western democracies and many analysis have been
performed to determine the causes of this increment (see
for instance Adams et al. 2006; Blais and Kostelka 2015;
Ferreira and Dionisio 2008).
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The causes of the abstention are multiples and for dif-
ferent reasons attending to particular context of the con-
stituency at hand. Blais and Kostelka (2015) have analyzed
abstention in the European elections held in 2014. Among
other more general conclusions, they state that the procedure
of vote can also favours the abstention (see also Blais et al.
2014). Also, voters have to face different kinds of elections
(for instance, general elections, municipalities, European
Parliament, etc) and seems clear that they act differently
in each one of them. Electors are more willing to vote in
elections that consider closest to them, (for instance, munici-
palities), and the abstention is higher when the voter per-
ceives that the elections are far away of its interests (see for
instance Gill 2005; Kirchgédssner 2003).

Ferreira and Dionisio (2008) associates the increment
of the abstention to political disaffection, and no repre-
sentativeness of political parties. In fact it is increasing the
percentage of population that does not identify theirselves
with a particular party (see Holland and Miskin 2002).
There are several reasons for this lack of representative-
ness, for instance, lack of confidence in democracy in
general, corruption, etc. (as it is explained in Castela and
Villardén 2011; Cazorla-Martin et al. 2017; Nwankwo
et al. 2017). It seems clear that by means of adequate
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questionnaires is possible to identify two kind of absten-
tion as is mentioned by Adams et al. (2006) and Ferreira
and Dionisio (2008):

— Alienation when parties or candidates are too distant
from the voter.

— Indifference when parties or candidates are too similar
between them.

Blais et al. (2014) performed an experimental analysis to
examine the reasons that voters can have to abstain and to
determine alienation and indifference. In this experimenta-
tion, the authors simulate a controlled scenario and quantify
the benefits that abstention could produce to each voter of
the experiment.

Castela and Villardon (2011) use the ecological inference
method proposed by King (1997) as a basis to use the HJ-
Biplot method (see Villardon 1986) to determine groups of
population and their electoral behaviour from data of Portu-
guese elections held in 2002 and 2005. This work is interest-
ing to determine the evolution of votes. In our case we only
handle data of one electoral cite: the one of 2015 to Catalan
Parliament.

A different approach is the one of Nwankwo et al. (2017)
that, from a questionnaire including socio-demographic
questions, use Principal Component Analysis (PCA) to
determine the main aspects that influence the abstention
in South Eastern Nigeria. In particular, they obtained eight
main components: socioeconomic status, lack of trust in the
electoral process, social trust and unemployment, registra-
tion and demographic factor, corruption and inadequate
security, deception and intimidation, indigene status and
electoral manipulation and poverty.

The most of abstention analysis try to explain why voters
decide not to vote, however few of them try to character-
ize who is abstaining. Nwankwo et al. (2017) have show
that, in Nigeria, people with high education, income and
occupational status spur their participation in political activi-
ties (especially in voting). Rosema (2007) claims that when
people is good represented at the polls they have a tendency
to vote in order to have political voice in government. Blais
and Kostelka (2015) have also found that people with high
education tends to vote more than people less educated. Par-
ticularly, in this study the authors also conclude that the
abstention in European elections is due to the absence of
an European identity among citizens, reinforcing in that
way the idea that this kind of elections are far of the voter’s
day-to-day life. Daoust and Blais (2017) have reported an
interesting analysis to detect which population groups are
more interested in the local elections than in the national
ones. They have found that people with stronger attachment
to their municipality are more interested on participating in
local elections.
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These studies are based on questionnaires before and dur-
ing elections. In addition to directly ask for the vote, some-
times the voter is also questioned about aspects of his life
in order to take into account some sociologic aspects such
as age, gender, studies, economic situation, etc. Statistical
methods give valuable information such as correlations
between these variables. However, correlations do not pro-
vide a clear characterization of the people that is abstaining
in a particular election. Results from questionnaires take
globally all the data but cannot focus on profiles of potential
voters. In our opinion, in order to provide a more detailed
exam of the data it is necessary to fragment them in signifi-
cant groups that follow a pattern. This kind of pattern is the
one that can be obtained using decision trees. The advantage
of decision trees is that their results are easily understood by
experts and can be seen as explanations or descriptions of
classes of objects. Decision trees have proved to be an useful
tool to extract patterns that explain in a clear way relations
that can also be found by means of an statistical analysis.
The main difference is that the statistical analysis shows a
general trend whereas decision trees give a better relation
between attributes taking into account its values. In other
words, a regression model shows that two variables A and B
explain a percentage p of the variable C whereas a pattern
extracted from a decision tree shows which of the values of
A and B explain better the variable C.

In Armengol and Vicente (2019) we proposed the use
of decision trees to analyze the abstention of the elections
to the Catalan Parliament held in 2015. The results of such
analysis were that the percentage of abstention in Catalonia
directly depends on the percentage of votes to the socialist
party: the more percentage of votes to the socialist party, the
high percentage of abstention. Also, we reported the statisti-
cal analysis showing a correlation of r = 0.580 between the
abstention and the percentage of votes to the socialist party.
Using the patterns extracted from a decision tree, we have
shown that the correlation is between 75 and 82% in extreme
values (very high or very low) of both variables, whereas
such correlation is not so clear (around 50%) in intermediate
values (high or low). Therefore, decision trees give us more
information about the relation between variables. This result
was a first surprise since we expected the abstention was
primarily related to some sociologic aspect of the population
(i.e., immigration, unemployment, income, etc.).

In the present paper we propose to discover the absten-
tionist profile of the Catalan population, based on an analy-
sis of the population of each electoral section. The decision
trees is the method we use to obtain these profiles since in
our previous work they have been proved to be useful and
understandable.

In the next section there is a brief explanation of decision
trees and then, in Sect. 3, we describe the data base used in
the experiments.
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2 Decision trees

A Decision tree (DT) is a directed acyclic graph in the form
of a tree. The root of the tree has not incoming edges and
the remaining ones have exactly one incoming edge. Nodes
without outgoing edges are called leaf nodes and the others
are internal nodes. A DT is a classifier expressed as a recur-
sive partition of the set of known examples of a domain (see
Maimon and Rokach 2010). The goal is to create a domain
model predictive enough to classify future unseen domain
objects.

Each node of a tree has associated a set of examples that
are those satisfying the path from the root to that node. The
leaves determine a partition of the original set of examples,
since each domain object only can be classified following
one of the paths of the tree (see the example below). The
construction of a decision tree is performed by splitting the
source set of examples into subsets based on an attribute-
value test. This process is repeated on each derived subset in
a recursive manner. Figure 1 shows the ID3 algorithm (see
Quinlan 1979, 1986) commonly used to grow decision trees.
From a decision tree we can extract rules (i.e., patterns) giv-
ing descriptions of classes, since each path from the root to a
leaf form a description of a class. When all the examples of
a leaf belong to the same class such description is discrimi-
nant. Otherwise, the description is no discriminant.

A key issue of the construction of decision trees is the
selection of the most relevant attribute to split a node. Each
measure uses a different criteria, therefore the selected
attribute could be different depending on it and thus the
whole tree could also be different. In our experiments we
use the Lopez de Mantaras’ distance (1991), which is an
entropy-based normalized metric defined in the set of parti-
tions of a finite set. It compares the partition induced by an
attribute, say a;, with the correct partition, i.e., the partition
that classifies correctly all the known examples. The best
attribute is the one inducing the partition which is closest
to the correct partition. Given a finite set X and a partition

Fig. 1 ID3 algorithm for grow-
ing a decision tree
create a node
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Decision trees can be useful for our purpose because their
paths give us patterns describing classes of objects (elec-
toral sections in our approach) in a user-friendly manner. A
drawback of decision trees is overfitting, meaning that there
are few objects in most of the leaves of the tree. In other
words, paths are actually descriptions that poorly represent
the domain. The responsible of overfitting is the stopping
condition of the algorithm: the set of examples has to be
partitioned until all the examples of a node belong to the
same class.

A way to either avoid or reduce overfitting is by prun-
ing the tree i.e., to expand all the nodes and then, with a
post-process to merge two or more nodes; or, under some

if all examples belong to the same class return class as the label for the node

otherwise

A < best attribute
for each possible value v; of A
add a new tree branch below node
examples,; <— subset of examples such that A = v,

ID3(examples

return node

attributes - {A})
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conditions, a node is no longer expanded. However, in both
cases, this means that leaves can contain objects belong-
ing to several classes and, therefore, paths do not represent
discriminatory descriptions of classes. In other words, the
descriptions or patterns represented by the branches (paths)
of the tree are satisfied by objects of more than one class.

In our approach, we managed overfitting by controlling
the percentage of elements of each class. Let Sy be the set
of objects associated with an internal node N, the stopping
condition in expanding N (the if of the ID3 algorithm) holds
when the percentage of objects in Sy that belong to the
majority class decreases in one of the children nodes. In
such a situation, the node N is considered as a leaf.

As example, let us suppose that the examples of a data
base can be classified in one of the following classes: Very
low, Low, High, and Very high. Let us suppose now that
when we grow a decision tree, we find that the most relevant
attribute is A1 and that for a given value v1 of such attrib-
ute, the examples of the data base are divided by classes in
the percentages show in the left side of Fig. 2. This means
that the 43.75% of examples that have the value v1 in the
attribute A1 belong to the class Very low. Because the goal
is, if possible, to achieve groups of examples belonging to
the same class, the next step is to select another attribute
to specialize the description [A1 = v1]. Let us suppose that
S, is the set of examples satisfying the description above
and that now the most relevant attribute is A2 and that for
a given value v2 of such attribute, the examples of the data
base are divided by classes in the percentages show in the
center of Fig. 2. This means that the 46.51% of examples
that have the value v1 in the attribute A1 belong to the class
Very low. Notice that this percentage is higher than the one
obtained with only A1. Therefore, now we have the tree path
(description) [[A1 = v1],[A2 = v2]] that could be specialized
by adding to it another attribute. Let us suppose that S,
is the set of examples satisfying the description above that
now the most relevant attribute is A3 and that for a given
value v3 of such attribute, the examples of the data base are
divided by classes in the percentages show in the right side
of Fig. 2. This means that the 38.09% of examples that have
the value v3 in the attribute A3 belong to the class Very low.
Notice that this percentage has decreased with respect to the
previous one. Therefore, now the procedure stops and the
tree path is[A1 = v1],[A2 = v2]], i.e., A3 is not included.

Commonly, the procedure to classify an unseen object is
to go through the tree according to the value that the object
has in each attribute included in the paths. The object is
classified when a leaf is reached. In our case, we do not want
to classify but only want to analyze the patterns that form
the tree paths. Thus, if an object satisfies the central node in
Fig. 2 then it means that it has the value v/ in the attribute
A1 and the value v2 in the attribute A2.

3 The data base

Previously to describe the data base of our experiments we
briefly explain the administrative organization of Catalonia
and the political context in 2015.

3.1 Catalan organization and political context

Catalonia is located in the N.E. of Spain near the French
frontier (Fig. 3). In Catalonia, there are four different kind
of elections: Municipalities, Catalan Parliament, Spanish
Parliament and European Parliament. Our goal is to charac-
terize electoral sections according to their abstention level
focusing on the elections to the Catalan Parliament held in
September 27, 2015, and extract patterns giving some kind
of explanation of the result. In the future we plan to extend
this analysis to other elections.

From the administrative point of view, Catalonia is com-
posed of four concurrencies: Barcelona, Girona, Tarragona
and Lleida (Fig. 3). In Armengol and Vicente (2019), we
also reported the results of an experiment where we forced
to build a decision tree using only socio-economic attributes.
In that experiment we found that abstention is related with
immigration: the more percentage of immigration, the high
percentage of abstention. In the present paper, we report
experiments focused on discover more accurate patterns
explaining abstention in Catalonia. In particular, we have
analyzed separately each Catalan constituency and compared
whether or not all of them exhibit the same behavior with
respect to the abstention.

Electoral landscape of Catalonia is formed by 5048 elec-
toral sections each one of them composed of a minimum of
500 potential voters and a maximum of 2000. Most of times,
each electoral section corresponds to an electoral table

Fig.2 Example of the stopping

condition we used when grow-
ing a decision tree
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Fig.3 Left: location of
Catalonia. Right: concurrencies
composing Catalonia

although this can variate if the number of voters of a table is
either too high or the population is scattered throughout the
territory represented by the electoral section. In such cases,
an electoral section is divided in several electoral tables with
the constraint that no electoral table can have less than 200
voters. Considered by concurrencies, Barcelona has 3588
electoral sections, Girona 531, Tarragona 542, and Lleida
387. Notice that the results of Barcelona have a great weight
when the electoral results are considered globally.

In 2015 there was a complex political framework in Cat-
alonia. In addition to the traditional ideologies left-right
a new issue appear: the independence of Catalonia from
Spain. Some of the historical Catalan parties already had
the independence in their program, however it was not the
main objective. Nevertheless, from a set of reasons that are
out of the scope of this paper, the independence of Catalonia
has become a priority for many population and for some
parties, to the point that the choice independence/ no inde-
pendence has put the left-right dichotomy in a second term.
It will be interesting to show if this factor has influenced
the profile of people who abstain. Particularly, a first effect
of this new issue is the increment of turnout with respect to
previous elections. Figure 4 shows the percentage of absten-
tion and votes to each party that had concurred to elections
held in 2015. Results are given globally and also for each
concurrency. Notice that abstention is around the 20% in all
the concurrencies. This percentage is actually low compared
with the one produced in previous Catalan elections: around
30% in 2012 and around 40% in 2010 (source: IDESCAT).

3.2 Thedata

The data base we have is composed of 5048 records, each
one of them corresponds to an electoral section in Cata-
lonia. Each record has two kinds of information: electoral
data and socio-demographic data. The file containing the
electoral results for all the Catalan electoral sections is
public and contains (in absolute numbers and in percent-
age) the votes to each political party, the null votes, the

FRANCE
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Fig.4 Percentage of both abstention and votes to each one of the
parties that concurred to the Catalan elections in 2015. This graphic
shows the global results and also the results for each one of the Cata-
lan concurrencies. (source: IDESCAT www.idescat.net)

blank votes, abstention and how many potential voters has
an electoral section (electoral census). This file does not
contain socio-demographic information associated to the
electoral sections.

Socio-demographic data in our data base has been
formed from an aggregation of the data coming from
several public data bases that have different granularity,
therefore they are not easy to merge. The AIS Group com-
pany has used ecological inference processes to put all the
data base in the same granularity (electoral sections). The
result of such aggregation is a set of typologies of families
(shown in Table 1) contained in the data base Habits®
from the AIS Group. In that way, we can assess how many
families of each typology are in each electoral section. In
AIS AG (2019) there is a description of the method used
to assess how many families of each typology are in each
electoral section. The resulting file containing the socio-
demographic information related to each electoral section
is the one we used in our experiments.

All the attributes are numerical and we have discretized
them. Such discretization has been done by computing the
quartiles of each one and assessing a label to each attribute
of the resulting intervals (VL, L, H, and VH).
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Table 1 Typology of families

. - . Typology
considered in our experiments

Description

AF
BG
CH

mOO0Zz2gTEg

Expenses
Income

Families with adolescents (until 18 years old) and children

Families with young sons (from 18 to 35 years old)

Families with children

Families where the main salary is a pension

Families with two working persons and without children (DINK)
Families with one or two members, no children, only one salary
Families with one or two members, no children, one or two pensions
Singles older than 35 with a salary

The main person is a student, a housework or a permanent disability
The main person of the family is unemployed

Family formed by only one person receiving a pension

The main person of the family is an immigrant

Average of the expenses of a family

Average of the income in a family

They have obtained as it is explained in https://www.ais-int.com/marketing-y-ventas/geomarketing-habits-

big-data/

4 Experiments

The experiments reported in Armengol and Vicente (2019)
shown that the percentage of abstention was highly corre-
lated to the percentage of votes to the socialist party (PSC),
i.e., the more votes to the socialist party, the more percent-
age of abstention. It is difficult to interpret these results in
sociological terms and taking into account only one electoral
call. However, it seems to indicate that in electoral sections
with low percentage of vote to the socialist party was low
abstention because voters of other parties were highly moti-
vated to vote. Conversely, electoral sections with high per-
centage of votes to the socialist party has high percentage
of abstention, meaning that voters of other parties were not
motivated to vote.

In the present paper we have grown decision trees using
only the socio-economic attributes shown in Table 1, and
the percentage of abstention as solution class. Our goal
is to extract patterns characterizing the electoral sections
according to their percentage of abstention. In order to
avoid overfitting the algorithm cuts the node expansion
when the percentage of the majority class decreases if the
node was expanded (see Sect. 2 where the decision trees are
explained). Then, we have manually analyzed the tree paths
(patterns) corresponding to leaves that contain around the
25% of the population. Most of significant patterns are not
discriminant, i.e., they are satisfied by electoral sections hav-
ing different abstention levels.

4.1 Results

In one of the experiments reported in Armengol and
Vicente (2019) we used only socio-economic attributes.

@ Springer

In that experiment we found that abstention is related with
immigration: the more percentage of immigration, the high
percentage of abstention. In the current paper, we have
also found that the immigration (Typology R) is the most
relevant aspect to explain the abstention. Table 2 shows the
patterns obtained taking all the data, i.e., without separat-
ing them by concurrencies. These patterns have to be read
as follows:

— the 69.73% of electoral sections having very low immi-
gration have a low or very low percentage of absten-
tion,

— the 61.37% of electoral sections having low immigration
have a low or very low percentage of abstention,

— the 57.0% of electoral sections having high immigration
have a high or very high percentage of abstention,

— the 74.43% of electoral sections having very high immi-
gration have a high or very high percentage of abstention.

It is interesting to remark that for an extreme number of
immigrant families (very low or very high) the patterns
are clear, whereas the others, although they show a clear
trend, are not accurate enough to explain the abstention. A
regression model shows that immigration only explains the
16.11% of the abstention, and the correlation between them
is r = 0.431. These values are due, as the patterns show, to
the intermediate values of immigration. We could extract
patterns having more attributes, although in that case they
are not satisfied by a significant enough number of electoral
sections.

For instance, see the patterns shown in Table 3. Notice
that both patterns are good discriminant since the first
of them can classify a section as having low or very low
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Table 2 Patterns taking into

Pattern #ES Abstention

account only the Typology R

with all its values VL L VL+L H VH H+VH
[TypologyR, VL] 1262 44.14 25.59 69.73 18.86 11.41 30.27
[TypologyR, L] 1266 31.83 29.54 61.37 23.14 15.48 38.62
[TypologyR, H] 1280 15.86 27.11 42.97 30.15 26.87 57.02
[TypologyR, VH] 1240 8.06 17.5 25.56 27.82 46.61 74.43

For each one it is shown the number of electoral sections that satisfy the pattern (#ES), the percentage of
sections belonging to each one of the classes (VL, L, H and VH) and also the aggregation of abstention in
two levels very low plus low (VL + L) on one hand and high and very high (H + VH) on the other hand

Bold values indicate the highest percentage of satisfaction of the pattern

Table 3 Patterns more specific
than the ones shown in Table 2

Pattern #ES Abstention

VL+L H+VH
[[TypologyR, L], [TypologyAF, VL]] 546 81.5 18.49
[[TypologyR, H], [TypologyCH, L] 333 16.51 83.48

Bold values indicate the highest percentage of satisfaction of the pattern

abstention with 81.5% of accuracy whereas the second one
classifies a section as having high or very high abstention
with 83.48% of accuracy. However, both patterns have very
low support since they are satisfied by the 10.82% and 6.60%
respectively, of the whole electoral sections. A different
point of view in favour of these patterns is that although the
first one has a global support of 10.82%, it represents around
the 43% of electoral sections having low immigration. Simi-
larly, the pattern with a support of 6.60% represents around
of the 26% of electoral sections having a high immigration.

It is also interesting to note that when an electoral sec-
tion has very low immigration (i.e., [TypologyR, VL] ) the
next more relevant attribute is Typology AF (corresponding
to families with no children) with value very low; whereas
when the immigration is high, the next more relevant attrib-
ute is Typology CH (families with children) with value
low. In other words, of all electoral sections with low immi-
gration and very low number of families with no children,
around the 81% of them have a very low or low percentage of
abstention, i.e., they are electoral sections with high turnout.
Also, of all electoral sections with #igh immigration and low
number of families with children, around 83% of them have

a very high or high percentage of abstention, i.e., they are
electoral sections with low turnout. From a statistic analysis
also have found that both Typology R and Typology AF
explain the 21% of abstention.

In the next sections the abstention of each concurrency
is analyzed.

4.2 Abstention in Barcelona

Barcelona has 3588 electoral sections. By growing a deci-
sion tree, we find that the relevant attribute is the Income
average of the electoral section. Table 4 shows the patterns
we obtained. These patterns have to be read as follows:

— The 77.32% of electoral sections having a very low
income in average, have a high or very high percentage
of abstention,

— the 68.59% of electoral sections having a low income in
average, have a high or very high percentage of absten-
tion,

Table 4 Patterns for explain the

R Pattern #ES Abstention
abstention in Barcelona
VL L VL+ L H VH H+VH
[Income, VL] 732 7.51 15.16 22.67 28.41 48.91 77.32
[Income, L] 871 11.14 22.27 33.41 32.72 35.87 68.59
[Income, H] 972 21.40 33.64 55.04 27.98 16.97 44.95
[Income, VH] 1013 46.20 29.81 76.01 16.98 7.01 23.99

Bold values indicate the highest percentage of satisfaction of the pattern

@ Springer



E. Armengol, A. Garcia-Cerdana

— the 55.04% of electoral sections having a high income in
average, have a low or very low percentage of abstention,

— the 76.01% of electoral sections having a very high
income in average, have a low or very low percentage of
abstention.

These patterns can be interpreted as follows: the high-
est the income average is, the lower is the percentage of
abstention. The worst pattern is the one associated to elec-
toral sections with high income ([Income, H]) where little
more than 50% of the electoral sections have low or very
low abstention. If we want to find specializations of that
pattern we found that all of them have an accuracy lower
than 60%, therefore it is not possible to find more accurate
patterns to describe these electoral sections. The pattern
[Income, L], has two specializations show in Table 5.

The pattern [[Income, L], [TypologyCH, L]] (where
Typology CH corresponds to families with children) is
satisfied by 321 electoral sections representing almost the
9% of the total in Barcelona; however, it represents the
36.85% of sections having low income. According to that
pattern, around the 70% of electoral sections satisfying it
have high or very high abstention.

Concerning the pattern |[Income, L], [TypologyCH, VL|],
it is satisfied by 212 electoral sections, representing the
0.58% of the electoral sections of Barcelona and the
24.34% of those having low income. According to that
pattern, around the 81% of electoral sections satisfying it
have high or very high abstention.

4.3 Abstention in Girona

Girona has 531 electoral sections. By growing a decision
tree, we find that the relevant attribute is the immigration
(Typology R). Table 6 shows the patterns we obtained.
These patterns have to be read as follows:

— The 92.12% of electoral sections having very low immi-
gration have a low or very low percentage of abstention,

— the 81.09% of electoral sections having low immigration
have a low or very low percentage of abstention,

— the 62.85% of electoral sections having high immigration
have a high or very high percentage of abstention

— the 74.58% of electoral sections having very high immi-
gration have a high or very high percentage of abstention.

There is a clear trend showing that the percentage of absten-
tion in Girona increases with the immigration. The patterns
are clearly discriminant since they correctly classify more
than 70% of the electoral sections. The only exception,
although with a percentage upper than the 62% is the one
associated with electoral sections having high immigration.
Notice that abstention in Girona tends to be always low or
very low, and only when the immigration is very high the
percentage of abstention is clearly high or very high.

4.4 Abstention in Tarragona

Tarragona has 542 electoral sections. By growing a deci-
sion tree, we find that the relevant attribute is the immigra-
tion (Typology R). Table 7 shows the patterns we obtained.
These patterns have to be read as follows:

Table 5 Patterns more specific

: Pattern #ES Abstention
than the ones show in Table 2
VL +L H+VH

[[Income, L], [TypologyCH, L” 321 29.28 70.71
[[Income,L], [TypologyCH, VL” 212 18.86 81.13

Table 6‘ Pa'ttern's for explain the Pattern #ES Abstention

abstention in Girona

VL L VL+L H VH H+VH

[TypologyR, VI_] 127 77.95 14.17 92.12 7.09 0.79 7.88
[TypologyR, I_] 105 58.09 23.81 81.09 10.48 7.62 18.10
[TypologyR, H] 105 38.09 24.76 62.85 20.00 17.14 37.14
[TypologyR, VH] 194 9.79 14.95 24.74 26.29 48.29 74.58
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Table 7 Patterns for explain the

s Pattern #ES Abstention
abstention in Tarragona
VL L VL+L H VH H+VH
[TypologyR, VL] 93 59.14 20.43 79.57 13.98 6.45 20.43
[TypologyR, |_] 115 27.83 29.56 57.59 24.35 18.26 42.6
[TypologyR, H] 180 10.00 25.00 35.00 34.44 30.55 64.99
[TypologyR, VH] 154 2.60 13.64 16.24 25.32 58.44 83.76

Bold values indicate the highest percentage of satisfaction of the pattern

— The 79.57% of electoral sections having very low immi-
gration have a low or very low percentage of abstention,

— the 57.59% of electoral sections having low immigration
have a low or very low percentage of abstention,

— the 64.99% of electoral sections having high immigration
have a high or very high percentage of abstention,

— the 83.76% of electoral sections having very high immi-
gration have a high or very high percentage of abstention.

As in Girona, there is a clear trend that shows that the
percentage of abstention in Tarragona increases with
the immigration. The patterns are discriminant enough
except the one corresponding to electoral sections with
low immigration. The most discriminant pattern is the one
associated with the electoral sections having very high
immigration percentage. As in all the previous cases,
more specific patterns do not have enough support, i.e.,
they are not satisfied by a significant number of electoral
sections.

4.5 Abstention in Lleida

Lleida has 387 electoral sections. By growing a decision
tree, we find that the relevant attribute is the immigration
(Typology R). Table 8 shows the patterns we obtained.
These patterns have to be read as follows:

— The 78.33% of electoral sections having very low immi-
gration have a low or very low percentage of abstention,

— the 63.33% of electoral sections having low immigration
have a low or very low percentage of abstention,

— the 60.52% of electoral sections having high immigration
have a high or very high percentage of abstention,

— the 70.41% of electoral sections having very high immi-
gration have a high or very high percentage of abstention.

In Lleida, there is also a clear trend that shows that the per-
centage of abstention increases with the immigration. All the
patterns have a classification accuracy of more than the 60%.

4.6 Discussion

The patterns extracted from decision trees show that the
most important aspect that explains the abstention is the
immigration of the electoral sections. This is true globally
and for all the concurrencies except Barcelona. Let us ana-
lyze in detail the different levels of abstention for each level
of immigration.

4.6.1 Electoral sections with very low immigration

Figure 5 shows the results for electoral sections with very
low percentage of immigration with respect to the differ-
ent percentages of abstention. The graphic in the left hand
side shows the abstention globally and for each one of
the Catalan concurrencies. Clearly, the majority of elec-
toral sections are those having very low abstention. This
majority is specially clear in Girona (around the 80%)
and Tarragona (around 60%). This is true also in Barce-
lona, although with lower difference with respect to the

Table 8 Patterns for explain the

LN . Pattern #ES Abstention
abstention in Lleida
VL L VL + L H VH H+VH
[TypologyR, VL] 153 49.67 28.76 78.33 15.69 5.88 21.57
[TypologyR, L] 60 25.00 38.33 63.33 26.67 10.00 36.67
[TypologyR, H] 76 14.47 25.00 39.47 30.26 30.26 60.52
[TypologyR, VH] 98 5.10 24.49 29.59 28.57 41.84 70.41

Bold values indicate the highest percentage of satisfaction of the pattern
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Fig.5 Distribution of electoral sections with Very Low Immigration
according to the percentage of abstention, globally and for each one
of the Catalan concurrencies. Left hand side shows each percentage

other abstention levels. The global difference between the
percentages of abstention is not as high as should expect
mainly due to the weight of Barcelona.

The graphic in the right hand side allows to see the
contribution of each value of the abstention to the total
for the electoral sections that have very low immigration.
For instance, in Barcelona, the weight of electoral sec-
tions with very low abstention is around 35%, the weight
for those with low abstention is around 25%, the weight of
those with high abstention is around 20%, and the weight
of those with very high abstention is around 15%. In
Girona there is a high percentage of electoral sections with
very low immigration having very low abstention (almost
the 80%) and only around the 5% of electoral sections with
very low immigration have very high percentage of absten-
tion. In Lleida, there is a low percentage (around 10%) of
electoral sections with very high abstention whereas the
other levels are almost balanced.

Thus, the conclusion is that electoral sections with very
low immigration have very low abstention in all the Cata-
lan concurrencies.
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each percentage of abstention

4.6.2 Electoral sections with Jow immigration

Figure 6 shows the results for electoral sections with low
immigration. Notice that, except in Girona, globally and
for each one of the other concurrencies, the percentage of
electoral sections with very low abstention has drastically
decreased with respect the ones in Fig. 5. It is particularly
interesting the case of Lleida where around the 50% of elec-
toral sections with very low immigration have very low per-
centage of abstention (see Fig. 5) but when the percentage
of immigration is /ow, then the percentage of electoral sec-
tions with very low abstention is reduced to around the 25%
(see Fig. 6). It is also interesting to show that in Girona has
increased the percentage of electoral sections with very high
abstention to around the 5%.

Notice also that in Tarragona and in Lleida there is a
high percentage of electoral sections (between 50 and 60%)
having very low immigration with very low abstention
(see Fig. 5), and that this percentage drastically decreases
(around 25%) when there is a low immigration (see Fig. 6)
being under the 30% in both cases.
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lan concurrencies

The conclusion here is that as the percentage of immigra-
tion increases, the number of electoral sections with high or
very high abstention also increases

4.6.3 Electoral sections with high and very high
immigration

Figure 7 shows the distribution of electoral sections with
high immigration. Notice that globally and for all the con-
currencies except in Girona, the percentage of electoral sec-
tions having very low abstention has decreased. In fact, now
the majority class is high abstention. The only exception
is Girona that, although the percentage has also decreased
(now is between 30 and 40%) it is clearly the highest of
all the concurrencies. The graphic in the right hand side
clearly shows a balance between all the levels of abstention,
being Girona the one having a different behaviour. However,
notice that the percentage of electoral sections with very
high abstention is similar in all the concurrencies (even in
Girona).
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Finally, Fig. 8 shows the distribution of electoral sections
with very high immigration. From both graphics it is clear
that the majority class are the electoral sections with very
high abstention without exception. The percentage of sec-
tions with very low abstention has decreased below 10%.

As in for the previous sections, the conclusion is that the
percentage of immigration is clearly correlated with the
abstention. Now, we have seen that electoral sections with
high or very high percentage of immigration mostly have
high or very high abstention.

4.6.4 Final remarks

The set of all the graphs above clearly depicts our conclu-
sion: the more immigration, the more percentage of absten-
tion. This is true for all the Catalan concurrencies, although
this trend seems to be not so clear in Barcelona where we
have found that the most relevant attribute is the income.
In fact, Arowolo and Aluko (2013), and Nwankwo et al.
(2017) have obtained similar results concerning to Nige-
ria, where although those who they call strangers (or
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Fig. 9 Contribution that each level of Income to each percentage of abstention globally and for each one of the Catalan concurrencies

non-indigenous) are not restricted from voting, the social dis-
connection between them and the indigenous people may be
the cause of low turnout. Also, Leighley and Vedlitz (1999)
conducted studies to obtain models of political participation in
U.S. based on socio-economic status, psychological resources,
social connectedness, group identity or consciousness and
group conflict. They find, among other aspects, that the longer
one has lived in the same community, the greater the level
of political participation. In fact, they perform an interesting
analysis of the relation between race and political participation.

As we already mentioned, although Barcelona also fol-
lows this general trend, we have found that the most relevant
feature for the abstention is the familiar income average.
For this reason we have also constructed the graphs relating
income and abstention for all the concurrencies. Figure 9
left shows the graphs with the contributions of each per-
centage of abstention to each one of the levels of income
average. Notice that only Barcelona has a clear trend relat-
ing the increment of abstention with the increment of the
income average. For instance, around the 77% of electoral
sections with very low income average have very high or
high abstention, and around the 76% of electoral sections
with very high income have low or very low abstention. In

@ Springer

Tarragona around the 25% of electoral sections with very
low income average have very low percentage of abstention.

These results are in concordance with some studies per-
formed in other countries. For instance, Solt (2008) con-
ducted analysis trying to relate economic position with
political engagement. One interesting result is that income
inequality has a strong negative effect on the political inter-
est, political discussion and electoral participation of those
in the median quintiles or below. Also in Nigeria, Solt has
found that the concentration of income and wealth favours
the electoral participation: the lesser income people earn,
the lesser the participate in voting. These results also have
been confirmed by Nwankwo et al. (2017). In fact, in the
case of Catalonia, clearly is Barcelona the concurrency that
concentrates more power and more inequality between the
population. So, we think that our results are also consistent
with that model.

Finally, in Table 3 we have shown some more specific
patterns that we consider not enough significant. How-
ever, it is interesting to note that one of them relates low
immigration and low number of families without children
with low or very low abstention. Reading this pattern in a
inverse way, we could say that in electoral sections where the
population are mainly families with children, i.e., with high
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engagement to the territory, there is a high turnout. This fact
is also consistent with the studies of Solt (2008), Nwankwo
et al. (2017), and Leighley and Vedlitz (1999) in the sense
that although marital status is not a determinant factor for
the interest in politics, it should be taken into account in the
studies. The other pattern in Table 3 reflects the converse
situation: electoral sections with high immigration and low
families with children have high or very high abstention (i.e.,
low turnout). This could be read as electoral sections where
the population has low engagement to the territory. Our con-
clusions are also similar to the ones achieved by Daoust and
Blais (2017) since they have also found that people more
integrated into their community have stronger attachment
to their municipality and, as a consequence, they are more
likely to participate. In principle, we could assume that the
majority of immigrant people is not fully integrated to a
concurrency.

As a final remark, we want to comment that when the tree
is grown without taken into account the attribute Immigra-
tion, the most discriminant attribute is the Income, as in
Barcelona. We have also seen that the correlation between
the abstention and the income is r = 0.2944, significantly
lower than the correlation between the abstention and the
immigration. In addition, we have seen that the correlation
between the immigration and the income is r = —0.1593,
i.e., both variables are inversely correlated but such cor-
relation is low. This first approach seems to suggest that the
immigration is a powerful explanation for the abstention.
However, in the future we plan to analyze this scenario in
more depth for each one of the concurrencies.

5 Conclusions and future work

In the present paper we propose the use of decision trees to
analyze the abstention of the elections to the Catalan parlia-
ment held in 2015. Different from the most of studies about
abstention, our results are not based on questionnaires but in
real data coming from socio-demographic information and
public electoral results. The socio-demographic information
is based on a typology of families given by the AIS Group
Company.

Concerning the methodology used in the analysis, deci-
sion trees have proved to be a good tool to interpret the
results. They provide comprehensible results and are flexible
enough to search for different relations between the attrib-
utes and the solution classes.

The results of the study have been discussed globally and
for each one of the Catalan concurrencies. Our conclusions
is that the percentage of abstention depends on the level
of immigration of the electoral sections: The more immi-
gration, the more abstention. This is true globally and also
for each concurrency. This result is coherent with studies

performed by other authors in other countries. Therefore,
despite of the political context lived in Catalonia in 2015,
heavily polarized among the supporters and detractors of
independence, we have seen that it only has influenced the
level of turnout (almost the 80% of the population) but not
the profile of voters.

Barcelona also follows the same trend, however, we have
found that the most relevant feature is the familiar income
average: the high income, the less abstention. This result
is also consistent with other studies concluding that the
economic inequality of the population favours the absten-
tion. In our case, Barcelona is an economic pole and clearly
the economic aspect is more important than the territory
engagement. Also, it is the concurrency with highest eco-
nomic inequality.

In the present work we have used decision trees because
our goal was to find patterns. However, because of the result-
ing patterns are simplest than we expected (i.e., they are
mainly composed of one attribute), we plan in the future to
repeat the experiments using Random Forests and Principal
Component Analysis to assess the relevance of all the attrib-
utes with respect to the abstention. In addition, it should be
interesting to repeat the experiments of the present paper
on data of other kind of elections: Spanish Parliament or
European elections. The comparison of all these results will
give us a complete picture of the abstention in Catalonia.
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