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a b s t r a c t

In this paper we propose a decision-making procedure where the agents judge the alterna-
tives through linguistic terms such as ‘very good’, ‘good’, ‘acceptable’, etc. If the agents are
not confident about their opinions, they can use a linguistic expression formed by several
consecutive linguistic terms. To obtain a ranking on the set of alternatives, the method con-
sists of three different stages. The first stage looks for the alternatives in which the overall
opinion is closer to the ideal assessment. The overall opinion is developed by a distance-
based process among the individual assessments. The next two stages form a tie-breaking
process. Firstly by using a dispersion index based on the Gini coefficient, and secondly by
taking into account the number of best-assessments. The main characteristics of the pro-
posed decision-making procedure are analyzed.

� 2013 Elsevier Inc. All rights reserved.

1. Introduction

Social Choice Theory shows that there is no voting system that is able to rank and choose alternatives in a completely
acceptable way. In this regard, the well-known Arrow’s impossibility theorem [2] shows, with absolute certainty, that there
is no voting system that simultaneously satisfies several desirable properties.1

Arrow’s pessimistic result imposes the limits of preference aggregation, but it does not stop the search for a procedure
that fulfills some properties at the expense of others. One escape route for Arrow’s impossibility theorem consists in allowing
the agents to show their opinions not in a strictly ordinal way, but through numerical or linguistic assessments. A short re-
view of one of the most known linguistic decision procedures is detailed below, as well as some of their extensions. More-
over, we provide an introduction to the issue of the imprecision of the agents, upon which our process is based. Finally, we
summarize the proposal of the paper.

1.1. Majority Judgment

Balinski and Laraki [3,4] have proposed a voting system called Majority Judgment (MJ) which tries to avoid the unsatis-
factory result of the Arrow theorem and allows the voters to assess the alternatives through linguistic terms, such as ‘excel-
lent’, ‘very good’, ‘good’, etc., instead of ordering the alternatives by rank. Among all the individual assessments given by the
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1 Any voting rule that generates a collective weak order from every profile of weak orders, and satisfies independence of irrelevant alternatives and
unanimity is necessarily dictatorial, insofar as there are at least three alternatives and three agents.
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voters, MJ chooses the median as the collective assessment. Balinski and Laraki also describe a tie-breaking process which
compares the number of assessments above the collective assessment with those below it.

These authors also carried out an experimental analysis of MJ [5] in Orsay during the 2007 French presidential election. In
that paper the authors show some interesting properties of MJ and they argue that this voting system is easily implemented
and avoids the need for a second round,2 typical of French presidential elections.

Desirable properties and advantages have been attributed to MJ compared to the classical Arrow framework of prefer-
ences aggregation. Among these advantages is the possibility that voters show their opinions more faithfully and properly
than in the conventional voting systems.

Besides MJ, other decision-making procedures in which the agents assess the alternatives through linguistic terms can be
found in the literature. For instance in García-Lapresta [11] a general voting system that generalizes the simple majority
through linguistic preferences is designed and studied. Similarly, in García-Lapresta et al. [12,14] a system which generalizes
the Borda rule [6] is studied.

1.2. Majority Judgment extensions

It is worth pointing out that some authors have shown several paradoxes and inconsistencies of MJ (see [10,31,13,24],
among others).

In order to reduce some of the drawbacks produced by MJ in small committees, García-Lapresta and Martínez-Panero [13]
developed a proposal in which the linguistic information is aggregated by means of centered OWA operators [38], and a 2-
tuple fuzzy linguistic representation (see [18,23]). Another way of thinking was proposed by Zahid [41] who combined MJ with
the Borda Count [6] in order to avoid some other inconveniences of MJ.

Moreover, in Falcó and García-Lapresta [7,8] an extension of MJ, based on the distances between the linguistic terms is
proposed. These distances are induced by the parameterized family of Minkowski metrics and allow us to treat the problem
in a more flexible way. The extension carried out in Falcó and García-Lapresta [7] chooses as the collective assessment, a
linguistic term that minimizes the total distance to all the individual assessments (this would be the median, whenever
the Manhattan metric is used). In addition, a method of choosing a unique collective assessment, in the case that several
assessments fulfill the requirement, is provided. The contribution of Falcó and García-Lapresta [7,8] is also a refinement
of the tie-breaking process that not only counts the number of assessments above and below the collective assessment
(the median in MJ), but which also takes into account the specific assessments (above and below the collective assessment)
by measuring the distances between them and the collective assessment.

1.3. Imprecise assessments

According to Zimmer [42], people generally prefer to handle the imprecision with linguistic terms rather than with num-
bers. Usually opinions are imprecise, therefore, trying to represent them by using a precise term is meaningless. In addition,
Wallsten et al. [35] have shown empirically how most people are more comfortable using words rather than numbers to
describe probabilities. As a result of this evidence and reflection, the program computing with words has been developed,
where the agents express themselves through linguistic terms instead of numbers (see [20,39,40], among others).

Although the use of linguistic information brings the design of decision-making procedures closer to the imprecision that
agents face when judging the alternatives, occasionally, the agents may be unconfident about which linguistic term to use.
For this reason, it is interesting to allow the agents to judge in a more imprecise way, giving them the option of assessing
several consecutive linguistic terms. For other papers regarding this issue, see Tang and Zheng [32], Ma et al. [22] and Rod-
ríguez et al. [26,27].

Our proposal concerning the imprecision is based on an adaptation of the absolute order of magnitude spaces introduced in
Travé-Massuyès and Dague [33], and Travé-Massuyès and Piera [34]; more specifically in the extensions devised by Roselló
et al. [28–30] (see also [1]).

The authors of this paper have previously made an attempt to deal with imprecise assessments which was also based on
the absolute order of magnitude spaces [9]. In that paper, they used a system of penalization for the use of a linguistic
expression (a linguistic expression is the combination of several consecutive linguistic terms). The penalization function
worked roughly as follows: the more linguistic terms an agent uses, the more that agent should be penalized.

1.4. Our proposal

In this paper we set up a decision-making procedure in which agents can express their assessments of the alternatives
using a linguistic term from a predetermined linguistic scale. If they are not confident about which term to use, they can
use a linguistic expression created by several consecutive linguistic terms.

2 If there is no candidate with more than half of the votes, the second round consists of voting on the two candidates with most votes in the first round.
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