
 

Abstract—This  paper  suggests  a  multiple-criteria  decision-

support tool for voters, that compares the attitudes of the vot-

ers with the declared attitudes of the political parties in several

sets  of  relevant  issues.  The model  intends to identify parties

that seem to provide the best fit with the voter attitude-wise.

The data input methodology uses discrete 5-point Likert-type

scales. We investigate the effect of the inclusion of weights of

different sets of issues, of the numerical anchors of the values of

the Likert-type scales and also of the potential presence of ex-

tremity/leniency effect on the suggestion of the “most compati-

ble” political party suggestion. We also propose a simple fuzzy-

rule based evaluation tool to identify serious incompatibilities

or desired compatibilities in the attitudes of the voter and the

party to the relevant issues. This tool introduces (un)acceptabil-

ity thresholds for the differences in attitudes between the par-

ties and the respondents and provides lists of parties to vote for

or to avoid voting for accompanied by the strengths of these

suggestions.  The tool  is  shown to have several  desirable  fea-

tures including lower sensitivity to small differences in the atti-

tudes, respondents’ ability to express their preferences and also

preventing  the  compensation  of  unacceptable  differences  in

some categories of important issues by high compatibility in the

other categories.

I. INTRODUCTION

HE issue of elections is a topical one since the very be-

ginning of democracy. It is becoming even more com-

plex nowadays with increased (cyber) security concerns  [1].

Choosing one’s representatives or at least the political party

that reflects one’s values well enough is, however, a difficult

problem to face. The choice of the most appropriate repre-

senting party would be a difficult one even if the voters had

full information concerning the program, values, intentions,

and goals of the parties/individuals   to be chosen.  In many

cases,  however,   the   assumption  of   full   information   is  un-

achievable. In these cases, one might decide based on a sam-

ple of key issues and the similarity/difference of his/her atti-

tudes towards these and the attitudes of the political parties.

Ballot   and   voter   decision-support   systems   are   being   dis-
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cussed and proposed to help voters get oriented in the vast

amount of information available and to facilitate information

management [2]. However, these are very information exten-

sive and require a sufficient knowledge of their users and ad-

vanced knowledge of human-computer interaction. As such

their introduction in practice might be difficult. Still a sim-

pler and less advanced voter decision-support can be benefi-

cial   and   constitute   a   step   towards   the   desired   integrated

voter-support information systems.

This is exactly the point of departure of this paper. We as-

sume that a voter intends to choose as rationally as possible.

Rational choice in this case is operationalized as the act of

choosing the party that expresses its opinions or attitudes to

the key issues (or sets/groupings thereof) in the way most

similar to one’s own attitudes. Our question is how to decide

what is “most similar” in this context – particularly in such a

way  that  would be applicable   for  political  and  social  sci-

ences research and also for election surveys as well as for

actual voter decision support. This means that we will be re-

lying on the information available in the program statements

of   the   parties   and   on   expert   assessment   thereof,   when

needed. We will also be using simple tools for data input,

namely Liker (type) scales [3].

In line with the finding of Rogowski [4] we assume that

voters tend to vote for those parties that have similar (gen-

eral) ideological orientations. This means that we can afford

to focus on several key issues that overall capture the atti-

tude (or ideology) of the party and of the voter to be sup-

ported by the proposed system. Several tools for the assess-

ment of agreement  of one’s  attitudes  with  those of  others

that deal with the closeness of the attitudes (including their

uncertainty)   in   the   semantic   space   are   already   available

[5,6]. Even though various types of consensus have recently

been proposed for these methods [7] and the attitudes can be

represented  with   the   corresponding   uncertainty   stemming

from the data input method as well as from the nature of the

decision-makers   and   the   concepts   being   assessed,   these
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methods require a more complex data input method than 
would be desirable in the context of voter decision-support 
with multiple key areas being considered.    
In this paper we therefore suggest a method that is simpler in 
terms of data input, but still allows for the assessment of 
compatibility of one’s own values with those declared by the 
parties in line with [4] and provides valid decision-support. 
Obviously, when the goal of simplicity of obtaining input data 
is set, there are drawbacks to be expected in the process of the 
analysis of the data. In this case we will discuss the effect of 
the calibration of the numerical values of discrete Likert 
scales with linguistic labels [8,9] and also the possibility of 
getting more insights or more real-life representation of the 
preferences, attitudes or values using the tools of fuzzy set 
theory [10]. We are well aware that some election surveys and 
popular voter “calculators” providing fast and popular 
“compatibility” suggestions to voters use a similar approach, 
but these are frequently using just a binary scale and do not 
offer any customizability. Our approach strives to allow for 
the reflection of different strengths of support/opposition 
concerning a specific issue and thus on different magnitudes 
of differences in the attitudes to the selected crucial issues.        

II. PROBLEM DEFINITION AND CONTEXT 
In this paper we assume the perspective of 5 young 

potential Italian voters represented by actual respondents, and 
we set the goal of identifying the most “fitting” party to vote 
for based on the compatibility (difference) of the attitudes of 
the respondents and declared attitudes of the parties.  

The set of parties consists of eight Italian political parties: 
 Movimento 5 Stelle (“anti-establishment”) 
 Lega (right wing) 
 Partito Democratico (centre-left) 
 Forza Italia (centre-right) 
 Fratelli d’Italia (far right wing) 
 Italia Viva (centre-left) 
 Liberi e Uguali (centre-left) 
 +Europa e Azione (centre-left) 

The above listed parties serve as real-life examples of parties, 
are selected so that they represent different declared attitudes 
to the selected crucial issues and at the same time allow the 
assessment of the reasonability of the provided voter 
decision-support and its sensitivity to the calibration of the 
used scales. We are not assuming a position of 
support/opposition with respect to any of these parties. The 
summary labels of the parties provided in the brackets are 
intended as “guides to the understanding of the overall 
philosophy/ideology of the party”, they have been assigned 
by the authors of the paper and might constitute a large 
simplification of the actual goals and attitudes of the party. 
Nevertheless, we think that since this represents an example 
setting for the proposed method, the labels can provide the 
reader a better ability to assess the results of the decision 
support suggested in this paper.  

A. The important issues used to assess the compatibility 

between the respondents’ attitudes and the attitudes of the 

political parties 

The crucial issues to be considered were compiled by the 
authors and in partial cooperation with the respondents with 
the aim to cover the most important areas as considered by the 
respondents. This is well in line with the idea of the use of the 
proposed framework as a voter decision-support tool. On the 
other hand, if an overall “attitude compatibility study” were 
to be conducted, then the list of the important issues can be 
compiled by the researcher in accordance with the needs and 
goals of the study. The crucial issues are grouped into 6 main 
categories. This allows for a detailed issue-by-issue attitude-
compatibility analysis but also for a more complex 
(potentially repeated) assessment of the attitudes towards the 
overall issue categories. The considered issues and their 
categories are the following: 
 
C1. SOCIAL ISSUES  
C1,1 Are you for or against ABORTION?  
C1,2 Are you for or against EUTHANASIA?  
C1,3 Are you for or against the DEATH PENALTY?  
C1,4 Are you for or against LGBTQIA+ ADOPTION 

RIGHTS?   
C1,5 Are you for or against SAME SEX MARRIAGE? 

 
C2. FOREIGN POLICY ISSUES  
C2,1 Are you for or against ITALY'S WITHDRAW FROM 

THE EU?  
C2,2 Are you for or against the GONVERNMENT 

INFLUENCING FOREIGN ELECTIONS?  
C2,3 Are you for or against the UNITED STATES of 

EUROPE?  
C2,4 Are you for or against an INCREASE in 

MANDATORY MILITARY SPENDING?  
C2,5 Are you for or against the creation of an EU ARMY? 

 
C3. IMMIGRATION ISSUES  
C3,1 Are you for or against a TEMPORARY 

IMMIGRATION BAN?   
C3,2 Are you for or against DEPORTING CRIMINAL 

IMMIGRANTS? (violent crimes)   
C3,3 Are you for or against BANNING MUSLIMS 

IMMIGRANTS FROM ENTERING THE COUNTRY?  
C3,4 Are you for or against an EU IMPOSED QUOTA OF 

MIGRANTS PER COUNTRY?  
C3,5 Are you for or against IMMIGRANTS taking a 

CITIZENSHIP TEST?  
 
C4. HEALTHCARE ISSUES  
C4,1 Are you for or against the ISSUE of VACCINE 

PASSPORTS?  
C4,2 Are you for or against an INCREASE in FUNDING for 

MENTAL HEALTH?  
C4,3 Are you for or against the PRIVATIZATION of 

HOSPITALS?  
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TABLE I. 
ASSESSMENT OF THE ATTITUDES OF THE PARTIES TO THE J-TH ISSUE IN THE I-TH CATEGORY (REPRESENTED BY THE VALUE IN THE I-TH 

ROW AND J-TH COLUMN IN EACH RESPECTIVE MATRIX) UNDER DIFFERENT SETUPS OF THE LIKERT SCALE. SETUPS I AND II ARE 
STANDARD 5-POINT EQUIDISTANT LIKERT SCALE CODINGS, SETUP III IS 5-POINT NON-EQUIDISTANT BUT SYMMETRICAL LIKERT 

SCALE CODING AND SETUP IV IS A 3-POINT SCALE ANALOGY TO STOKLASA ET. AL. [9]. EXAMPLE OF A RESULT OF EXPERT 
ASSESSMENT. 

 

SETUP I and II SETUP III SETUP IV
MOVIMENTO 5 STELLE MOVIMENTO 5 STELLE MOVIMENTO 5 STELLE

2 1 5 2 2 2.5 1 5 2.5 2.5 1 1 5 1 1
4 5 5 4 4 3.5 5 5 3.5 3.5 5 5 5 5 5
4 1 5 1 1 3.5 1 5 1 1 5 1 5 1 1
2 2 5 2 1 2.5 2.5 5 2.5 1 1 1 5 1 1
1 4 3 5 1 1 3.5 3 5 1 1 5 3 5 1
5 5 2 3 1 5 5 2.5 3 1 5 5 1 3 1

LEGA LEGA LEGA
2 3 1 5 4 2.5 3 1 5 3.5 1 3 1 5 5
4 5 5 1 4 3.5 5 5 1 3.5 5 5 5 1 5
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 2 1 5 5 2.5 2.5 1 5 5 1 1 1 5 5
1 4 1 1 4 1 3.5 1 1 3.5 1 5 1 1 5
2 5 5 4 1 2.5 5 5 3.5 1 1 5 5 5 1

PARTITO DEMOCRATICO PARTITO DEMOCRATICO PARTITO DEMOCRATICO
1 1 5 1 1 1 1 5 1 1 1 1 5 1 1
5 5 1 5 1 5 5 1 5 1 5 5 1 5 1
5 4 5 1 5 5 3.5 5 1 5 5 5 5 1 5
1 1 5 3 1 1 1 5 3 1 1 1 5 3 1
1 2 4 5 1 1 2.5 3.5 5 1 1 1 5 5 1
5 4 1 3 1 5 3.5 1 3 1 5 5 1 3 1

FORZA ITALIA FORZA ITALIA FORZA ITALIA
2 5 4 5 3 2.5 5 3.5 5 3 1 5 5 5 3
4 5 1 2 1 3.5 5 1 2.5 1 5 5 1 1 1
3 1 4 1 1 3 1 3.5 1 1 3 1 5 1 1
1 2 1 5 3 1 2.5 1 5 3 1 1 1 5 3
1 5 1 5 4 1 5 1 5 3.5 1 5 1 5 5
1 5 3 5 4 1 5 3 5 3.5 1 5 3 5 5

FRATELLI D’ITALIA FRATELLI D’ITALIA FRATELLI D’ITALIA
5 5 3 5 5 5 5 3 5 5 5 5 3 5 5
4 5 5 2 5 3.5 5 5 2.5 5 5 5 5 1 5
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 2 5 5 5 3.5 2.5 5 5 5 5 1 5 5 5
1 5 2 1 3 1 5 2.5 1 3 1 5 1 1 3
5 5 5 5 1 5 5 5 5 1 5 5 5 5 1

ITALIA VIVA ITALIA VIVA ITALIA VIVA
1 2 5 1 2 1 2.5 5 1 2.5 1 1 5 1 1
5 5 1 3 2 5 5 1 3 2.5 5 5 1 3 1
3 3 4 4 2 3 3 3.5 3.5 2.5 3 3 5 5 1
2 1 4 3 2 2.5 1 3.5 3 2.5 1 1 5 3 1
1 2 2 4 4 1 2.5 2.5 3.5 3.5 1 1 1 5 5
4 2 3 4 4 3.5 2.5 3 3.5 3.5 5 1 3 5 5

LIBERI E UGUALI LIBERI E UGUALI LIBERI E UGUALI 
1 1 5 1 1 1 1 5 1 1 1 1 5 1 1
5 5 1 4 1 5 5 1 3.5 1 5 5 1 5 1
5 5 5 1 5 5 5 5 1 5 5 5 5 1 5
1 1 5 1 1 1 1 5 1 1 1 1 5 1 1
1 1 5 5 1 1 1 5 5 1 1 1 5 5 1
5 5 1 2 1 5 5 1 2.5 1 5 5 1 1 1

+EUROPA and AZIONE +EUROPA and AZIONE +EUROPA and AZIONE
1 1 5 1 1 1 1 5 1 1 1 1 5 1 1
5 5 1 5 1 5 5 1 5 1 5 5 1 5 1
5 5 5 1 5 5 5 5 1 5 5 5 5 1 5
1 1 5 1 1 1 1 5 1 1 1 1 5 1 1
1 3 4 5 1 1 3 3.5 5 1 1 3 5 5 1
5 4 1 2 1 5 3.5 1 2.5 1 5 5 1 1 1
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C4,4 Are you for or against the institution of SAFE 
HAVENS?   

C4,5 Are you for or against the LEGALIZATION of 
MARIJUANA?  
 

C5. ECONOMIC ISSUES  
C5,1 Are you for or against the SAME SALARY for MEN 

and WOMEN for the SAME JOB?  
C5,2 Are you for or against RAISING TAXES on the RICH?  
C5,3 Are you for or against CUTS to PUBLIC SPENDING in 

order to REDUCE NATIONAL DEBT?   
C5,4 Are you for or against an INCREASE on TARIFFS on 

PRODUCTS IMPORTED into the country?  
C5,5 Are you for or against FEWER RESTRICTIONS on 

CURRENT WELFARE BENEFITS?  
 

C6. CRIMINAL ISSUES  
C6,1 Are you for or against the PRIVATIZATION of 

PRISONS?   
C6,2 Are you for or against the RELEASE from JAIL of 

NON-VIOLENT PRISONERS? (to reduce 
overcrowding)  

C6,3 Are you for or against CONVICTED CRIMINALS 
having the RIGHT TO VOTE?  

C6,4 Are you for or against the DEFUNDING of the 
POLICE?  

C6,5 Are you for or against passing laws which PROTECT 
WHISTLEBLOWERS?  

 
In order to allow for some expression of the strength of 
support or opposition of a specific issue, Likert scales are used 
to obtain the assessment of the attitudes of the parties and also 
of the individual respondents (i.e. potential voters). For the 
purpose of this paper we first adopt a 5-point Likert scale with 
linguistic values “strongly for”, “slightly for”, “neutral”, 
“slightly against” and “strongly against”.  

B. Different configurations of the Likert scales used in the 

decision support tool 

To be able to perform calculations, we need to assign 
numerical values to the linguistic values of the scales. This 
step potentially introduces several methodological issues (see 
e.g. [9-13] for a more detailed discussion of some of them). 
In this research we are focusing on the reasonability of 
performing calculations with the numerical values of the 
scales [11] that is connected with the (non)equidistance of the 
used numerical meanings of the linguistic values of the scale 
[9] and the differences in the perception of the relative 
distances between the linguistic values as compared to the 
perceived distances of their numerical meanings. We also 
reflect the potential ambiguity of the linguistic terms and their 
different interpretation by different individuals that might 
result in a different numerical value being the appropriate 
meaning of the linguistic term for different individuals [10]. 
Last but not least we consider the effect of leniency/central 
tendency [12,13] and apply an analogy to the 3-bin histogram 
based solution proposed in [9]. For this reason, we propose 

the use of the following configurations of the numerical 
meanings of the linguistic values of the Likert scales: 

 Setups I and II assign integer values to the linguistic 
values. In other words, “strongly for”, “slightly for”, 
“neutral”, “slightly against” and “strongly against” are 
represented by 1, 2, 3, 4 and 5 respectively. This setup 
uses the usual approach to Likert scales and considers 
the linguistic values equidistant meaning-wise. As the 
equidistance of the perceived meaning of the linguistic 
terms cannot be guaranteed, this assignment of 
numerical meanings to the linguistic values is 
questioned by some authors as the source of serious 
limitations for the subsequent reliable processing of 
these values. Nevertheless, this configuration is being 
used frequently in practice and as such it provides a 
good benchmark for the other proposed setups. Setups 
I and II use the same Likert scale configuration, Setup 
I considers all the categories of issues equally 
important, whereas Setup II assigns different weights 
to different categories. 

 Setup III assumes a “calibration” of the numerical 
meanings of the linguistic terms of the Likers scale 
has been performed and as a result of it the values 
“slightly for” and “slightly against” are semantically 
closer to the “neutral” term than to their respective 
“strongly for” and “strongly against” counterparts. 
The numerical values used as meanings of the 
linguistic terms are 1, 2.5, 3, 3.5 and 5 for “strongly 
for”, “slightly for”, “neutral”, “slightly against” and 
“strongly against” respectively. The use of this setup 
does not assume that the calibration of the values 
proposed here is valid universally. It is meant to show 
what could be the results of appropriate calibration of 
the meanings of the linguistic values (as stressed in 
[14,15] for example) compared to the use of the 
standard use of Likert scales represented by Setup I. 
Note that the proposed calibration at least preserves 
the symmetry of the scale with respect to the mean 
value, which is required by Likert [3]. 

 Setup IV offers a possible solution to the presence of 
central tendency or leniency bias, that is to the 
tendency of some people to avoid extreme values of 
the scales or to prefer using these values respectively. 
In essence it can be argued that “strongly for” can be 
representing the same strength of support for one 
respondent as “slightly for” for another respondent. If 
this is the case, then assigning different numerical 
meanings (or treating these answers as different, even 
though they might represent an identical strength of 
support) can be incorrect. Stoklasa et al. suggest in [9] 
the use of aggregated +/0/- classes. This means that all 
positive answers are grouped in one class (denoted +), 
all negative answers in another one (denoted -) and 
those that can be considered neutral in a third one 
(denoted 0). This can be achieved by representing 
“strongly for”, “slightly for”, “neutral”, “slightly 
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against” and “strongly against” by 1, 1, 3, 5 and 5 
values respectively. 

C. Expert assessment of the political parties’ attitudes 

towards the important issues  

Table I summarizes the assessment of the attitudes of the 
selected eight political parties to the chosen thirty important 
issues by an expert evaluator. The first column of matrices 
represents the numerical values corresponding with the 
standard configuration of the 5-point Likert scale (Setup I and 
II), the middle column of matrices represents the same 
linguistic assessments but transformed into numerical ones 
using a recalibrated scale (Setup III), the right column 
represents the same linguistic assessments as the previous two 
columns of matrices, just coded using the +/0/- configuration 
(Setup IV). In each matrix the element in the position ሺ𝑖, 𝑗ሻ 
represents the evaluation of the issue 𝐶௜,௝, that is the 
evaluation of the j-th issue in the i-th category.  
The presented values are an example of a possible assessment 
by an expert and do not need to fully reflect the actual 
attitudes declared by the parties. In a real-life setting the task 

of obtaining the assessments depicted in Table I could be 
performed by a group of domain experts. We will, however, 
consider them as representative of the parties’ program 
declarations for the purpose of the calculations.  

D. Attitudes of the respondents 

The attitudes of the five respondents towards the thirty 
important issues were obtained using the 5-point Likert scales 
too and coded in accordance with the three above discussed 
Likert scale codings. Table II summarizes the results of this 
process. The respondents (we will call them Melania, Anna, 
Marco, Carlo and Sara) come from similar cultural and social 
backgrounds and for this reason the results of decision support 
for them can be expected to be similar to one another. Based 
on the expert assessment by the authors, we can conclude that 
most of the respondents are “close” to center-left parties and 
inclined to vote for parties closer to the left side of the 
spectrum. 

TABLE II. 
ASSESSMENT OF THE ATTITUDES OF THE RESPONDENTS TO THE J-TH ISSUE IN THE I-TH CATEGORY (REPRESENTED BY THE VALUE IN 
THE I-TH ROW AND J-TH COLUMN IN EACH RESPECTIVE MATRIX) UNDER DIFFERENT SETUPS OF THE LIKERT SCALE. SETUPS I AND II 

ARE STANDARD 5-POINT EQUIDISTANT LIKERT SCALE CODINGS, SETUP III IS 5-POINT NON-EQUIDISTANT BUT SYMMETRICAL LIKERT 
SCALE CODING AND SETUP IV IS A 3-POINT SCALE ANALOGY TO STOKLASA ET. AL. [9].  

 

SETUP I and II SETUP III SETUP IV
Melania Melania Melania

1 1 5 1 1 1 1 5 1 1 1 1 5 1 1
5 5 2 3 2 5 5 2.5 3 2.5 5 5 1 3 1
5 4 5 4 2 5 3.5 5 3.5 2.5 5 5 5 5 1
1 1 5 1 1 1 1 5 1 1 1 1 5 1 1
1 4 2 4 3 1 3.5 2.5 3.5 3 1 5 1 5 3
5 4 1 4 1 5 3.5 1 3.5 1 5 5 1 5 1

Anna Anna Anna
2 1 2 4 2 2.5 1 2.5 3.5 2.5 1 1 1 5 1
4 4 2 4 4 3.5 3.5 2.5 3.5 3.5 5 5 1 5 5
2 2 5 2 2 2.5 2.5 5 2.5 2.5 1 1 5 1 1
2 2 4 2 1 2.5 2.5 3.5 2.5 1 1 1 5 1 1
1 2 2 2 4 1 2.5 2.5 2.5 3.5 1 1 1 1 5
5 2 2 4 2 5 2.5 2.5 3.5 2.5 5 1 1 5 1

Marco Marco Marco
4 4 5 4 2 3.5 3.5 5 3.5 2.5 5 5 5 5 1
5 5 1 3 1 5 5 1 3 1 5 5 1 3 1
3 1 3 1 2 3 1 3 1 2.5 3 1 3 1 1
2 2 4 4 1 2.5 2.5 3.5 3.5 1 1 1 5 5 1
1 2 1 4 2 1 2.5 1 3.5 2.5 1 1 1 5 1
5 4 1 4 4 5 3.5 1 3.5 3.5 5 5 1 5 5

Carlo Carlo Carlo
2 1 5 2 1 2.5 1 5 2.5 1 1 1 5 1 1
5 5 5 3 3 5 5 5 3 3 5 5 5 3 3
5 5 5 3 2 5 5 5 3 2.5 5 5 5 3 1
3 1 1 1 1 3 1 1 1 1 3 1 1 1 1
1 3 2 3 1 1 3 2.5 3 1 1 3 1 3 1
5 1 1 5 3 5 1 1 5 3 5 1 1 5 3

Sara Sara Sara
1 1 4 1 1 1 1 3.5 1 1 1 1 5 1 1
5 5 2 4 2 5 5 2.5 3.5 2.5 5 5 1 5 1
5 1 5 1 1 5 1 5 1 1 5 1 5 1 1
1 1 4 2 1 1 1 3.5 2.5 1 1 1 5 1 1
1 1 3 4 3 1 1 3 3.5 3 1 1 3 5 3
3 4 2 5 1 3 3.5 2.5 5 1 3 5 1 5 1
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III. DIFFERENT SETUPS OF THE DECISION SUPPORT TOOL AND 
THE SUGGESTIONS GENERATED BY THEM  

Before we introduce the different setups of the proposed 
decision support tool to be compared, we first need to 
introduce the in-model notation. Let us consider a set of eight 
political parties 𝑃 ൌ ሼ𝑃ଵ, … , 𝑃 ሽ and a set of five respondents 𝑅 ൌ ሼ𝑅ଵ, … , 𝑅ହሽ. We also consider a set of six categories of 
important issues 𝐶 ൌ ሼ𝐶ଵ, … , 𝐶଺ሽ each of which can be 
subdivided into five important issues relevant for the specific 
category, in other words 𝐶௜ ൌ ൛𝐶௜,ଵ, … , 𝐶௜,ହൟ for all 𝑖 ൌ 1, … ,6. 
The assessment of the attitude of each party and respondent 
to each of the important issues is captured by the matrix 𝐴௥ ൌ൛𝑎௜,௝௥ ൟ, where 𝑖 ൌ 1, … ,6, 𝑗 ൌ 1, … ,5,  and 𝑟 ∈ 𝑃 for the parties 
or 𝑟 ∈ 𝑅 for the respondents. The categories 𝐶ଵ, … , 𝐶଺ can be 
assigned normalized weights 𝑤ଵ, … , 𝑤଺ such that 𝑤௜ ൒ 0 for 
all 𝑖 ൌ 1, … ,6 and ∑ 𝑤௜ ൌ 1଺௜ୀଵ . It is even possible to assign 
respondent-specific weighting vectors. The vector of the 
possible numerical values representing the linguistic values of 
the 5-point Likert scale 𝐿 ൌ ሺ“strongly for”, “slightly for”,  “neutral”, “slightly against” and “strongly against”ሻ is de-
noted as 𝑁 ൌ ሺ𝑛ଵ, … , 𝑛ହሻ.  Therefore 𝑎௜,௝௥ ∈ 𝑁 for any 𝑖, 𝑗, and 𝑟. 

A. Setup I 

In this setup the standard coding of the Likert-scale 
linguistic values by subsequent integer (equidistant) values is 
used. This means that 𝑁ூ ൌ ሺ1,2,3,4,5ሻ. We also assume that 
all the categories 𝐶ଵ, … , 𝐶଺ are considered equally important. 
We therefore do not need to define category weights for this 
purpose. As all the categories contain the same amount of 
important issues, we can define the difference between the 
attitudes expressed by a respondent 𝑢 ∈ 𝑅 and attitudes of a 
party 𝑣 ∈ 𝑃 simply as 
 𝑑ூሺ𝐴௨, 𝐴௩ሻ ൌ ∑ ∑ ห𝑎௜,௝௨ െ 𝑎௜,௝௩ หହ௝ୀଵ଺௜ୀଵ , (1) 
where 𝑎௜,௝௨ , 𝑎௜,௝௩ ∈ ሼ1,2,3,4,5ሽ. This way the difference in 
attitudes is defined as the sum of differences in the numerical 
meanings of the linguistic terms of the Likert scales used to 
assess the thirty important issues. Given the fact that all the 
assessments use the same 5-point scale, the maximum 
possible difference can be defined as  𝑑୫ୟ୶ூ ൌ30ሺmaxሺ𝑁ூሻ െ minሺ𝑁ூሻሻ ൌ 30ሺ5 െ 1ሻ ൌ 120. As such an 
absolute-type measure of compatibility of the attitudes of 
respondent 𝑢 ∈ 𝑅 with the attitudes expressed by a party 𝑣 ∈𝑃 can be defined as 

 𝑐ூሺ𝐴௨, 𝐴௩ሻ ൌ 1 െ ௗ಺ሺ஺ೠ,஺ೡሻௗౣ౗౮಺ . (2) 

Clearly 𝑐ூሺ𝐴௨, 𝐴௩ሻ ∈ ሾ0,1ሿ for any 𝑢 ∈ 𝑅 and 𝑣 ∈ 𝑃. 𝑐ூሺ𝐴௨, 𝐴௩ሻ ൌ 1 then means absolute (100%) compatibility, or 
in other words, zero difference in attitudes expressed by the 
respondent and the party. The suggested party to vote for 
should then be such that maximizes the compatibility value 
for the given respondent. Under this approach we get the 
compatibilities summarized in Table III. 
 

TABLE III. 
SUMMARY OF THE COMPATIBILITY OF THE PREFERENCES EXPRESSED 
BY THE FIVE RESPONDENTS TO THE PREFERENCES EXPRESSED BY THE 

POLITICAL PARTIES UNDER SETUP I. FOR EACH RESPONDENT THE 
HIGHEST COMPATIBILITIES ARE DENOTED IN GREEN, THE LOWEST 

COMPATIBILITIES IN RED.    

 
 

B. Setup II 

This setup uses again the standard coding of the Likert-scale 
linguistic values, that is 𝑁ூூ ൌ ሺ1,2,3,4,5ሻ. We however allow 
the respondents to reflect the perceived importances of the 
categories of issues in the form of respondent-specific 
weights. This allows for the customizability of the decision 
support by reflecting the relative importance of each category 
of issues. 
We still assume that the issues within one category represent 
“repeated measurements” of the attitude towards the overall 
category and as such are considered equally important within 
a single category. This assumption can also be relaxed, but it 
would require us to obtain 30 weights from each respondent, 
which is not feasible in reality. We also assume that the 
normalized weights of categories can be specified reliably by 
all the respondents in the form 𝑤௨ ൌ ሺ𝑤ଵ௨, 𝑤ଶ௨, … , 𝑤଺௨ሻ for all 𝑢 ∈ 𝑅.  More specifically we have: 

 𝑤ெ௘௟௔௡௜௔ ൌ ሺ0.33, 0.27,0.20,0.07,0.07,0.07ሻ, 
 𝑤஺௡௡௔ ൌ ሺ0.36, 0.21,0.14,0.14,0.07,0.07ሻ, 
 𝑤ெ௔௥௖௢ ൌ ሺ0.25, 0.25,0.13,0.13,0.13,0.13ሻ, 
 𝑤஼௔௥௟௢ ൌ ሺ0.37, 0.19,0.19,0.15,0.07,0.04ሻ, 
 𝑤ௌ௔௥௔ ൌ ሺ0.26, 0.21,0.21,0.16,0.11,0.05ሻ. 

The (weighted) difference of the attitudes of any respondent 𝑢 ∈ 𝑅 from the attitudes expressed by the party 𝑣 ∈ 𝑃 can be 
calculated as  
 𝑑ூூሺ𝐴௨, 𝐴௩ሻ ൌ ∑ ൫𝑤௜௨ ⋅ ∑ ห𝑎௜,௝௨ െ 𝑎௜,௝௩ หହ௝ୀଵ ൯଺௜ୀଵ . (3) 
Given the normalized weights and the same number of issues 
in every category being assessed by the same Likert scales, 
we can define the maximum possible difference as  𝑑୫ୟ୶ூூ ൌ∑ 𝑤௜௨ ⋅ 5 ⋅ ሺmaxሺ𝑁ூூሻ െ minሺ𝑁ூூሻሻ ൌ 20 ∑ 𝑤௜௨଺௜ୀଵ଺௜ୀଵ ൌ 20 
for any 𝑢 ∈ 𝑅. The compatibility of the attitudes of 
respondent 𝑢 ∈ 𝑅 to the attitudes declared by a party 𝑣 ∈ 𝑃 
can thus be calculated as 

 𝑐ூூሺ𝐴௨, 𝐴௩ሻ ൌ 1 െ ௗ಺಺ሺ஺ೠ,஺ೡሻௗౣ౗౮಺಺ . (4) 

Again 𝑐ூூሺ𝐴௨, 𝐴௩ሻ ∈ ሾ0,1ሿ for any 𝑢 ∈ 𝑅 and 𝑣 ∈ 𝑃 and any 
vector of normalized weights 𝑤௨. Under this approach we 
get the compatibilities summarized in Table IV. 

Setup I Melania Anna Marco Carlo Sara
MOVIMENTO 5 STELLE 77% 76% 71% 73% 79%
LEGA 47% 62% 57% 48% 52%
PARTITO DEMOCRATICO 83% 66% 71% 70% 81%
FORZA ITALIA 57% 61% 74% 53% 64%
FRATELLI D’ITALIA 47% 58% 60% 46% 50%
ITALIA VIVA 81% 77% 78% 72% 77%
LIBERI E UGUALI 82% 62% 66% 70% 79%
+EUROPA and AZIONE 84% 63% 67% 72% 78%

12 SELECTED PAPERS OF THE KNOWCON. OLOMOUC, 2021



 
 

 

TABLE IV. 
SUMMARY OF THE COMPATIBILITY OF THE PREFERENCES EXPRESSED 
BY THE FIVE RESPONDENTS TO THE PREFERENCES EXPRESSED BY THE 

POLITICAL PARTIES UNDER SETUP II. FOR EACH RESPONDENT THE 
HIGHEST COMPATIBILITIES ARE DENOTED IN GREEN, THE LOWEST 

COMPATIBILITIES IN RED.    

 
 
We can see that while the parties with the lowest 
compatibility scores are almost the same as in Setup I, the 
suggested parties to vote for are different for Anna, Carlo and 
Sara. For all three respondents the new suggestion or the 
additional suggestion introduced by Setup II is such that its 
compatibility value in Setup I was close to the highest one in 
Setup I. Still, the introduction of weights changes the 
suggestions. 

C. Setup III 

The previous two setups used the standard coding of the 
linguistic values of Likert scales. From the linguistic 
modelling perspective, it is, however, highly unlikely that the 
meanings of “strongly for” and “slightly for” would have the 
same distance as “slightly for” and “neutral”, for example. In 
this setup we therefore propose a different vector of numerical 
meanings of the linguistic terms – one that considers the 
“slight…” labels to be closer to the “neutral” labels than they 
are to the extreme labels. We define the meaning vector 𝑁ூூூ 
in such a way that the values remain symmetrically distributed 
with respect to the middle-value meaning. This way we get 𝑁ூூூ ൌ ሺ1,2.5,3,3.5,5ሻ. Even though the calibration of the 
meanings of the linguistic terms should be ideally done 
separately for each expert, we propose here a single 
calibration for all that at least removes the most obvious 
discrepancies between the linguistic values and their 
numerical meanings. We do not claim this is the best or 
optimal modification of the meaning vector – it is simply one 
possible modification and its effect on the final 
recommendations is being studied in this paper. For simplicity 
we do not consider the individual category weights in this 
setup. The difference between the attitudes of the respondent 𝑢 and attitudes of a party 𝑣 can be defined using (1), just 𝑎௜,௝௨ , 𝑎௜,௝௩ ∈ ሼ1,2.5,3,3.5,5ሽ in this case. Because maxሺ𝑁ூூூሻ ൌmaxሺ𝑁ூሻ and minሺ𝑁ூூூሻ ൌ minሺ𝑁ூሻ, the maximum possible 
difference between the attitudes of a respondent and a party 
can again be expressed by 𝑑୫ୟ୶ூ  and (2) can be used to 
calculate the compatibility of the attitudes of respondent 𝑢 ∈𝑅 with the attitudes expressed by a party 𝑣 ∈ 𝑃. This way we 
get the compatibilities summarized in Table V. 

TABLE V. 
SUMMARY OF THE COMPATIBILITY OF THE PREFERENCES EXPRESSED 
BY THE FIVE RESPONDENTS TO THE PREFERENCES EXPRESSED BY THE 

POLITICAL PARTIES UNDER SETUP III. FOR EACH RESPONDENT THE 
HIGHEST COMPATIBILITIES ARE DENOTED IN GREEN, THE LOWEST 

COMPATIBILITIES IN RED.    

 
 

The different assignment of numerical meanings to the 
linguistic values of the Likert scale here results in just one 
suggestion of a party to vote for that is being changed (Carlo), 
but for two respondents (Melania and Anna) the new setup 
introduces a second party suggestion that is equally 
compatible as the one suggested in Setup I. Also, for Marco 
the suggestion of the least compatible party is different than 
in Setup I.  

D. Setup IV 

In this case we investigate what happens with the 
suggestion provided by our decision-support model, if we 
remove the potential leniency/central-tendency effects in the 
data by grouping together the answers provided in the positive 
direction (“strongly for” and “slightly for”), the answers 
provided in the neutral direction (“neutral”), and the answers  
provided in the negative direction (“slightly against” and 
“strongly against”). This can be achieved by defining the 
vector of numerical meanings of the linguistic values of the 
Likert scale, for example, as 𝑁ூ௏ ൌ ሺ1,1,3,5,5ሻ.  
The difference between the attitudes of the respondent 𝑢 and 
attitudes of a party 𝑣 can again be defined using (1), just 𝑎௜,௝௨ , 𝑎௜,௝௩ ∈ ሼ1,3,5ሽ in this case. Because of the choice of 𝑁ூ௏ 
we again have maxሺ𝑁ூ௏ሻ ൌ maxሺ𝑁ூሻ and minሺ𝑁ூ௏ሻ ൌminሺ𝑁ூሻ, the maximum possible difference between the 
attitudes of a respondent and a party can again be expressed 
by 𝑑୫ୟ୶ூ  and (2) can be used directly to calculate the 
compatibility of the attitudes. Note that the actual numerical 
values used in the vector 𝑁ூ௏ do not matter as long as the three 
numerical values assigned are ordered and the minimum has 
the same distance from the middle value as the maximum 
does.  In other words (2) gives in this case the same result for 
any alternative definition of the vector 𝑁ூ௏ ൌ ሺ𝑏 െ 𝑎, 𝑏 െ𝑎, 𝑏, 𝑏 ൅ 𝑎, 𝑏 ൅ 𝑎ሻ for any two real numbers 𝑎 and 𝑏, 𝑎 ൐ 0. 
The compatibilities of the attitudes of the respondents and the 
parties under this setup are summarized in Table VI. 
This Setup also changes the initial suggestions of the parties 
to vote for with respect to Setup I – Melania is suggested a 
second option, Sara two additional (equally compatible) 
options and Marco is suggested a different party. In terms of 
least compatible parties Anna is now left with two such 
parties while Melania with only one. 

Setup II Melania Anna Marco Carlo Sara
MOVIMENTO 5 STELLE 81% 77% 71% 71% 79%
LEGA 46% 63% 57% 46% 48%
PARTITO DEMOCRATICO 85% 66% 74% 69% 84%
FORZA ITALIA 55% 59% 75% 54% 60%
FRATELLI D’ITALIA 43% 53% 59% 38% 44%
ITALIA VIVA 83% 74% 81% 71% 81%
LIBERI E UGUALI 84% 64% 70% 72% 84%
+EUROPA and AZIONE 88% 65% 70% 75% 82%

Setup III Melania Anna Marco Carlo Sara
MOVIMENTO 5 STELLE 75% 79% 74% 72% 76%
LEGA 47% 63% 61% 49% 55%
PARTITO DEMOCRATICO 85% 67% 72% 71% 79%
FORZA ITALIA 53% 63% 74% 52% 64%
FRATELLI D’ITALIA 48% 59% 59% 46% 52%
ITALIA VIVA 80% 79% 81% 72% 77%
LIBERI E UGUALI 82% 62% 66% 71% 76%
+EUROPA and AZIONE 85% 64% 68% 74% 76%
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TABLE VI. 
SUMMARY OF THE COMPATIBILITY OF THE PREFERENCES EXPRESSED 
BY THE FIVE RESPONDENTS TO THE PREFERENCES EXPRESSED BY THE 

POLITICAL PARTIES UNDER SETUP IV. FOR EACH RESPONDENT THE 
HIGHEST COMPATIBILITIES ARE DENOTED IN GREEN, THE LOWEST 

COMPATIBILITIES IN RED.    

 
 

E. A linguistic fuzzy modelling interface for decision support 

It is clear from the comparison of results presented in 
Tables III to VI that even though the differences in the 
ordering of parties with respect to their compatibility with the 
respondents (in terms of attitudes to the important topics and 
their categories) can be found for all the respondents across 
the four setups, the relative differences in the compatibility 
values are rather small. Moreover, in many cases a difference 
of one or a just few percentage points determines which party 
will be suggested as the most compatible one. As such the 
models (setups) can be considered sensitive even to a single 
answer - note that if the total maximum difference is 120 for 
the non-weighted models, then a difference of two levels of 
the linguistic assessment (numerically a difference of 2) can 
already result in a 1% difference in compatibility.  
This does not mean that the models would not be useful. It 
might, however, be a good idea to accompany the suggestion 
of a “most compatible” and “least compatible” party by a 
piece of information on a completely different level of 
granularity. We therefore propose here an additional 
linguistic fuzzy modelling based tool, that helps the 
respondents answer a more general question – “Should I 
consider voting for a given party?” This can be considered a 
question on sufficient compatibility of the attitudes of the 
respondent and the given party.  In other words, this question 
does not ask for the ordering of the parties in terms of their 
compatibility. It is more of an absolute-type evaluation 
question aiming to identify which parties are “compatible 
enough”. As a consequence, the answer to this question does 
not need to distinguish between the parties that are considered 
compatible enough and might not offer their ordering. We 
also add the opposite perspective and ask “Should I avoid 
voting for this party?” – with similar reasoning this is a 
question looking for too large a difference in the attitudes of 
the respondent and the party in order for the party to still 
constitute a reasonable choice for the respondent. 
To get the necessary answers to these questions we will focus 
on the categories of issues and define an “acceptable 
difference in attitudes” 𝐴𝐷𝐴௨஼೔ of a respondent 𝑢 ∈ 𝑅 in the 
category of important issues 𝐶௜ as a trapezoidal fuzzy set on 
the universe ሾ0,20ሿ, where 20 ൌ 𝑑௠௔௫஼೔  is the largest possible 

total difference in the numerical values of the assessments of 
attitudes towards the respective five important issues in 
category 𝐶௜, 𝑖 ൌ 1, … ,6. In other words the membership 
function of the fuzzy set 𝐴𝐷𝐴௨஼೔ (denoted for simplicity 𝐴𝐷𝐴௨஼೔ሺ𝑥ሻ) maps ሾ0,20ሿ into ሾ0,1ሿ such that for any 𝑥 ∈ሾ0,20ሿ the value 𝐴𝐷𝐴௨஼೔ሺ𝑥ሻ represents the extent of 
acceptability of that particular size of difference (1 meaning 
fully acceptable and 0 meaning 0% acceptable). For 
simplicity we will use trapezoidal-shaped membership 
functions that can be fully characterized by 4 characteristic 
values 𝑘, 𝑙, 𝑚, 𝑛 ∈ ሾ0,20ሿ such that 𝑘 ൑ 𝑙 ൑ 𝑚 ൑ 𝑛,   𝐴𝐷𝐴௨஼೔ሺ𝑥ሻ=0 for all 𝑥 ∈ ሾ0, 𝑘ሿ ∪ ሾ𝑛, 20ሿ, 𝐴𝐷𝐴௨஼೔ሺ𝑥ሻ=1 for all 𝑥 ∈ ሾ𝑙, 𝑚ሿ and  𝐴𝐷𝐴௨஼೔ሺ𝑥ሻ is linear between k and l and also 
between m and n. In this case we write 𝐴𝐷𝐴௨஼೔ ∼ ሺ𝑘, 𝑙, 𝑚, 𝑛ሻ.  
We will also use the minimum triangular norm to represent 
the intersection of fuzzy sets (and thus the logical conjunction 
of their linguistic meanings) and the maximum triangular co-
nom to represent the union of fuzzy sets (and thus the logical 
disjunction of their linguistic meanings). See [16,17] for more 
details on fuzzy set theory. 
Let 𝐴𝐷𝐴௨஼೔ ∼ ሺ𝑘௨௜ , 𝑙௨௜ , 𝑚௨௜ , 𝑛௨௜ ሻ be a trapezoidal fuzzy number 
representing the acceptable values of the difference between 
the attitudes of the respondent and a given party with respect 
to category 𝐶௜ defined by (valid for) the respondent 𝑢 ∈ 𝑅, 𝑖 ൌ 1, … ,6. In this case it is reasonable to expect that 𝑘௨௜ ൌ𝑙௨௜ ൌ 0. Let 𝑈𝐷𝐴௨஼೔ ∼ ሺ𝐾௨௜ , 𝐿௨௜ , 𝑀௨௜ , 𝑁௨௜ ሻ be a trapezoidal fuzzy 
number representing the unacceptable values of the difference 
in attitudes of the respondent and a given party with respect 
to category 𝐶௜ defined by (valid for) the respondent 𝑢.  Let (5) 
define the numerical value of a difference in attitudes in 
category 𝐶௜ between the respondent 𝑢 ∈ 𝑅 and a party 𝑣 ∈ 𝑃. 
In this case we would expect that 𝑀௨௜ ൌ 𝑁௨௜ ൌ 𝑑୫ୟ୶ூ   for all 𝑖 ൌ 1, … ,6. Then the overall strength supporting the claim 
“Respondent u should consider voting for party v.” can be 
calculated as 𝑠𝑢𝑝𝑝𝑜𝑟𝑡௨௩ ∈ ሾ0,1ሿ using (6). 
 𝑑஼೔ሺ𝐴௨, 𝐴௩ሻ ൌ ∑ ห𝑎௜,௝௨ െ 𝑎௜,௝௩ หହ௝ୀଵ  (5) 𝑠𝑢𝑝𝑝𝑜𝑟𝑡௨௩ ൌൌ minሼ𝐴𝐷𝐴௨஼భ൫𝑑஼భሺ𝐴௨, 𝐴௩ሻ൯, … , 𝐴𝐷𝐴௨஼ల൫𝑑஼లሺ𝐴௨, 𝐴௩ሻ൯ሽ (6) 
Formula (6) represents the requirement of the distances in 
attitudes being acceptable in all the categories at the same 
time. The overall strength supporting the claim “Respondent 

u should avoid voting for party v.” can be calculated as 𝑎𝑣𝑜𝑖𝑑௨௩ ∈ ሾ0,1ሿ using (7): 𝑎𝑣𝑜𝑖𝑑௨௩ ൌൌ maxሼ𝑈𝐷𝐴௨஼భ൫𝑑஼భሺ𝐴௨, 𝐴௩ሻ൯, … , 𝑈𝐷𝐴௨஼ల൫𝑑஼లሺ𝐴௨, 𝐴௩ሻ൯ሽ. (7) 
This way (7) represents the idea that if at least one of the 
categories is such that the difference in preferences there is 
unacceptable, then one should avoid voting for that party. 
Note that the definitions of the fuzzy numbers 𝐴𝐷𝐴௨஼೔ and 𝑈𝐷𝐴௨஼೔ substitute the need for the definitions of weights of the 
categories and directly reflect the requirements on the 
strength of compatibility of the respondent with the party in 
terms of the attitudes towards a given category of criteria. For 

Setup IV Melania Anna Marco Carlo Sara
MOVIMENTO 5 STELLE 80% 70% 65% 75% 85%
LEGA 45% 62% 50% 47% 47%
PARTITO DEMOCRATICO 80% 63% 68% 68% 85%
FORZA ITALIA 63% 57% 75% 55% 65%
FRATELLI D’ITALIA 47% 57% 62% 45% 45%
ITALIA VIVA 82% 72% 73% 73% 77%
LIBERI E UGUALI 80% 63% 65% 68% 85%
+EUROPA and AZIONE 82% 62% 63% 70% 73%
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example, the closer the interval ሾ𝑚௨௜ , 𝑛௨௜ ሿ is to the left side of 
the ሾ0,20ሿ interval, the more important the compatibility 
(agreement) in this category is for the respondent.  
Let us now see what kind of decision support such an 
approach can provide. If Melania’s definitions of the fuzzy 
numbers representing the acceptable values of the differences 
in the categories are: 

 𝐴𝐷𝐴ெ௘௟௔௡௜௔஼భ ∼ ሺ0,0,4,10ሻ, 
 𝐴𝐷𝐴ெ௘௟௔௡௜௔஼మ ∼ ሺ0,0,6,12ሻ, 
 𝐴𝐷𝐴ெ௘௟௔௡௜௔஼య ∼ ሺ0,0,6,12ሻ, 
 𝐴𝐷𝐴ெ௘௟௔௡௜௔஼ర ∼ ሺ0,0,8,14ሻ, 
 𝐴𝐷𝐴ெ௘௟௔௡௜௔஼ఱ ∼ ሺ0,0,8,14ሻ, 
 𝐴𝐷𝐴ெ௘௟௔௡௜௔஼ల ∼ ሺ0,0,8,14ሻ, 

and the fuzzy numbers representing unacceptable values of 
differences in the categories are: 

 𝑈𝐷𝐴ெ௘௟௔௡௜௔஼భ ∼ ሺ10,16,20,20ሻ, 
 𝑈𝐷𝐴ெ௘௟௔௡௜௔஼మ ∼ ሺ12,16,20,20ሻ, 
 𝑈𝐷𝐴ெ௘௟௔௡௜௔஼య ∼ ሺ12,16,20,20ሻ, 
 𝑈𝐷𝐴ெ௘௟௔௡௜௔஼ర ∼ ሺ14,18,20,20ሻ, 
 𝑈𝐷𝐴ெ௘௟௔௡௜௔஼ఱ ∼ ሺ14,18,20,20ሻ, 
 𝑈𝐷𝐴ெ௘௟௔௡௜௔஼ల ∼ ሺ14,18,20,20ሻ, 

then the following decision-support would be provided. 
Decision support is formulated linguistically as an answer to 
the original question, the number in bracket represents the 𝑠𝑢𝑝𝑝𝑜𝑟𝑡௨௩ value: 

 Consider voting for Movimento 5 Stelle (100%),  
 Consider voting for +Europa e Azione (100%). 
 Consider voting for Italia Viva (100%), 
 Consider voting for Partito Democratico (83%),  
 Consider voting for Liberi e Uguali (50%),  

and also (now values in brackets represent the  𝑎𝑣𝑜𝑖𝑑௨௩  
values): 

 Avoid voting for Fratelli d’Italia (100%), 
 Avoid voting for Lega (66%), and 
 Avoid voting for Forza Italia (33%). 

We can see that those parties with overall high compatibilities 
in Setups I-IV are suggested for consideration while those that 
were scored frequently as incompatible are suggested to be 
avoided. This approach does not provide a clear answer to the 
question whom to support, but it seems to be able to 
summarize the situation reasonably well, to provide linguistic 
outputs and to cover the information obtained through the use 
of setups I-IV. It is definitely an approach to consider at least 
as an additional source of information for informed choice in 
the election situation. Note that linguistic summaries are 
being applied more and more often recently [18,19] because 
of their easy understandability by laymen. 

IV. DISCUSSION 
Setups I-IV investigate different possible uses of a 5-point 

Likert scale for the assessment of attitudes of parties and 
respondents towards a given set of thirty important issues 
grouped into six categories. The important take-away 
message of these approaches is the fact that there were 
differences in the suggestion of the most compatible and least 

compatible party at least for one of the respondents between 
each pair of setups. This implies that the choice of the setup 
has to be done correctly – mainly the coding of the linguistic 
values and the need for the reflection of perceived 
importances of the issues (or categories thereof) by the 
respondents, potentially the need for countermeasures to the 
central tendency/leniency issue need to be well thought 
through. As such the choice of the setup to provide correct 
voters’ decision support and also correct research data for 
political sciences is not trivial. All the four setups considered 
in this paper define the suggestion of a party to vote for based 
on the maximum compatibility score, that might have a very 
close runner up with only a slightly lower compatibility score, 
which is then, however, discarded. The setups thus seem to be 
very sensitive to the precision of the actual values provided 
by the respondents and the experts assessing the programs of 
the parties.  
One can also argue that the very goal of the decision support 
is not specified well in the four setups. How reasonable is it 
to look for the most compatible party (in terms of attitudes to 
the important issues)? First of all, we need to understand that 
this goal calls for a relative-type evaluation. This type of 
evaluation is, by definition, dependent on the set of available 
parties and also on the actual values of compatibilities. If the 
set of parties does not contain all the parties to be considered, 
the relative-type decision support can be biased. There is also 
one more potential, and well known, issue connected with 
relative type evaluation and decision support based on such 
evaluation – the inability of the model to assess whether the 
best choice that is to be presented to the decision-maker as a 
decision-support is “good enough” to be accepted. The most 
compatible party might still not be a party to vote for, if its 
compatibility with one’s attitudes is low. Unfortunately, if the 
goal is formulated in terms of finding the “most compatible” 
party, then the answer we are getting is formally correct, even 
though it might not be practically correct or relevant. One 
should therefore at least make sure that the set of parties is 
complete. Then it might be justifiable to accept that the most 
compatible party is the one to vote for, as there is no better 
one available. Still, it seems that not knowing whether the 
suggested party is “compatible enough” with the voter to 
choose that party in reality can seriously bias the research 
based on such data.      
We have therefore suggested a linguistic fuzzy modelling 
based approach to the assessment of the available data. The 
proposed linguistic fuzzy modelling based tool allows for the 
definition of an acceptable magnitude of difference in 
attitudes and also for the definition of an unacceptable (too 
high) magnitude of difference in preferences. Having done so 
the respondent (or the researcher conducting a research on 
voter preferences or assumed choices) can be provided with a 
list of parties that are “sufficiently close” in terms of the 
attitudes to the categories of important issues to be considered 
for selection and also with a list of parties that “differ in their 
attitudes too much” to be voted for. Both that with the 
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measure of support or strength of that suggestion represented 
by the 𝑠𝑢𝑝𝑝𝑜𝑟𝑡௨௩ and 𝑎𝑣𝑜𝑖𝑑௨௩  values respectively.  
Clearly the linguistic approach provides a different 
perspective on the voters’ potential choices than the usual 
models aiming on suggesting the most fitting solution. Instead 
of a single party with the best compatibility (which can be the 
best by a very slim margin) it lists all the parties that are 
“acceptable enough”. The other side of the universe is also 
covered by listing those parties that are “too different in their 
attitudes towards the important issues” to be voted for. 
It is also interesting to note that the linguistic fuzzy modelling 
perspective offers more customizability to the decision 
support. First, the membership functions of the fuzzy numbers 
that represent acceptable and unacceptable values of the 
differences are defined in an absolute way. This means that 
the respondent can define the thresholds for (un)acceptable 
values of differences prior to the very task of data input, 
independently of the already available data. The information 
is provided in the units of the distance of the attitudes 
(expressed numerically) and as such these units can be 
expected to be well understood by the respondent/voter. It 
might also mean that the (un)acceptability thresholds required 
here (i.e. the definitions of the membership functions of the 
fuzzy numbers that represent (un)acceptable magnitudes of 
differences in attitudes) are much easier to define than 
abstract unitless weights of the categories. And as we have 
discussed previously, the fuzzy numbers defined for this 
purpose essentially perform a similar function as the weights 
would perform for example in the Setup II.  
Second, the aggregation using the min t-norm and the max t-
conorm respectively does not allow for compensation, unlike 
the approaches relying on (weighted) sums or (weighted) 
arithmetic means. In other words, the model is built in such a 
way that a clear incompatibility in a single category of 
important issues (the difference in attitudes is acceptable with 
the strength of 0) results in the strength of the suggestion to 
vote for that party to be 0% regardless of the compatibility in 
the other categories of important issues. Analogously the 
suggestion not to vote for a party is provided with the strength 
of 100% if the difference in attitudes is considered 100% 
unacceptable in a single category of important issues 
regardless of the compatibility in the other categories. This is 
a rather strict approach, that can still be customized by the 
choice of different t-norms and t-conorms. In any case it 
reflects a risk-averse approach to the evaluation of the 
compatibility of the attitudes of respondents and parties and 
as such it provides a good benchmark to the other models. 
Alternatively, one could also consider representing the 
attitudes of the parties and the respondents including the 
perceived relevance of the issues and apply the tools of 
interval-valued semantic differential [20] and see which 
parties are the closest in the semantic space in terms of the n-
dimensional representation of their attitudes. This however 
remains out of the scope of this particular paper.  

V. CONCLUSION 
The paper investigated the possibility of constructing a 

voter decision-support using surveys with Likert-type 
answers. Based on the studied Setups we can conclude that 
the use of calibrated and non-calibrated Likert scales can 
result in a different suggestion (decision-support being 
provided). The inclusion of weights of categories of important 
issues also influences the results of the decision support. 
Lastly switching to the +/0/- understanding of the values of 
the Likert scales also changes the decision support provided 
by the models. This all implies that if a calibration of the 
Likert scale is needed (i.e. if its linguistic terms cannot be 
considered equidistant) or if the categories have different 
perceived importance for the choice to be made by the voter, 
then these need to be reflected in the model. Otherwise, the 
decision-support can be biased. We have also proposed a 
linguistic fuzzy modelling interface for the evaluation of the 
data obtained through Likert scales that allows for the 
reflection of voters’ preferences and priorities by the 
definitions of (un)acceptable values of differences. These 
definitions have the benefit of being absolute-type (i.e. they 
directly specify what values are acceptable and what values 
are not, independently of the actual available data), no 
standardization is needed), they can be expressed directly in 
the units of the magnitude of difference and also introduce 
“(un)acceptability thresholds” above or below which the 
parties are no longer discriminated and considered “too 
different“ or “compatible enough” to be either discarded or 
considered viable choices. This reduces the potentially 
undesirable sensitivity of the model to minor changes in the 
answers provided by the Likers scales. Even though the 
definition of the fuzzy-number representations of the 
(un)acceptable magnitudes of differences in attitudes might 
be slightly more demanding for the voter, we still strongly 
recommend this approach to be able to obtain a less sensitive 
and well understandable decision support in the voting 
process. And also, to obtain a fresh and novel type of data for 
the pre-election surveys and analytics. 
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