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1. Introductory Remarks

The current Special Issue contains six papers focused on Multiple Criteria Decision
Making (MCDM) problems and the formal techniques applied to derive consistent rankings
of them. The wide applicability of these techniques is reflected in the variety of scenarios
analyzed, which range from logistic systems to aeronautic engineering, encompassing
several institutional applications. The papers which constitute this issue include both
developments of novel techniques, extending the range of applications of MCDM mod-
els, and the implementation of several established methods used to develop extended
hybrid models.

The substantial increment in the applications of MCDM techniques observed in recent
years illustrates both their malleability and acceptance as problem-solving methods when
dealing with conflicting criteria. A simple Google Scholar search for MCDM, without
focusing on any particular technique, delivers more than 85,000 papers in the last 40 years,
with each individual method increasing this count considerably. For instance, the Analytic
Hierarchy Process (AHP) solely accounts for more than 750,000 papers. Despite the impres-
sive evolution of this research area, there is still ample room for additional improvements
dealing with unexplored, though essential, research aspects.

When dealing with conflicting objectives, the design of specific algorithms and heuris-
tic methods seems restricted to their implementation within multi-objective optimization
problems, particularly when analyzing complex structures involving strategic relations
across variables. The current Special Issue aims to bridge the existing gap between standard
MCDM methods, such as TOPSIS, VIKOR, PROMETHEE and ELECTRE, as well as the
dynamic and strategic interactions taking place across variables in many real-life settings.

An intuitive example regarding the preferred type of research is provided by the
different dynamic extensions of Data Envelopment Analysis (DEA) introduced in the
operational research literature. Aside from the inclusion of a temporal dimension across
MCDM methods, any potential development in techniques, such as dynamic DEA or novel
extensions of multi-objective optimization problems with strategic interrelations across
variables, were welcome as contributions to the current Special Issue.

2. Special Issue

The current special issue of Algorithms was designed to encourage the submission of
original research on MCDM techniques and their potential applications. The call-for-papers
invited articles which detailed the foundations of MCDM problems and their applications,
with particular emphasis placed on strategic evaluation environments. Each of the articles
submitted to the Special Issue was reviewed by at least two independent experts, whose
detailed comments allowed authors to improve the quality of their presentations to a
substantial extent.

The papers published can be divided into three main categories. The first category
focuses on technical modifications and implementations of MCDM models.
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For instance, the paper by Tekile et al. [1] detailed the incompleteness in the pairwise
comparison matrices which define Saaty’s AHP. The authors proposed an extension of the
Nelder–Mead simplex search algorithm to complete the matrix optimally by minimizing a
maximum eigenvalue function subject to interval constraints and illustrating its applica-
bility through several numerical simulations. Given the problems of data incompleteness
faced in many real-life settings, this result constituted an important development that
allowed for the implementation of AHP in scenarios that have generally remained out of
its scope.

Di Caprio et al. [2] analyzed the design of unmanned vehicles equipped with de-
ployable wings for suborbital flight. These vehicles were endowed with enhanced ma-
neuverability and controlled landing features but required increasing levels of design
complexity and faced housing difficulties in operative launchers. The authors developed a
multi-objective optimization methodology that implemented a genetic algorithm together
with a set of parametric models designed to identify the best configuration that minimized
interface loads, improving the efficiency of the deployment and configuration systems,
while increasing the payload and reducing service costs.

The second category of papers developed extensions of existing MCDM techniques,
applied to analyze strategic decision environments.

The assignment of weights to the decision criteria, or experts providing their judg-
ments constituted one of the most discussed topics in MCDM problems, particularly when
dealing with group decision-making scenarios. Putro et al. [3] analyzed an extensive study
case based on the design of logistic policies that supported sustainable mobility in the
protected natural–cultural tourism area of Dieng in Central Java, Indonesia. These authors
introduced a multi-actor multi-criteria analysis method where stakeholders were asked to
select their own evaluation criteria and assess the involvement of other stakeholders. They
analyzed and validated the consistency of the suggested procedure through AHP.

A similar case study in terms of consistency and applicability was developed by
Moreira et al. [4], who defined a hybrid model based on PROMETHEE and SAPEVO-
M (Simple Aggregation of Preferences Expressed by Ordinal Method Vectors—Multi
Decision Makers). Operating as a hybrid model, PROMETHEE-SAPEVO-M1 provided an
integrated framework allowing for the ranking of environments dealing with quantitative
and qualitative criteria, whose inputs were defined through cardinal and ordinal variables,
respectively. The capacity of the model to deal with inaccurate information was illustrated
via a case study formalizing the selection of attack helicopters for the Brazilian Navy.

The third and final category of papers corresponded to the implementation of existing
MCDM models within extensive institutional case studies.

Oliveira et al. [5] ranked six business projects according to their potential capacity to
be incubated. They applied the Momentum method to define an initial core of evaluation
criteria. Then, the authors implemented the hybrid AHP-TOPSIS-2N technique to rank the
projects, where AHP was used to derive the weights of each criterion while the decision
matrix, representing the score assigned to each alternative per criterion, was normalized
through two different standardization procedures.

Finally, Vavrek et al. [6] assessed the efficiency in the management of a homogenous
group of 32 Czech municipalities using four key indicators combined into 15 groups, all of
which were evaluated via TOPSIS. The authors verified statistically the results obtained
through the Jaccard index. The study highlighted the importance that selecting suitable
alternatives and indicators has for the outcomes obtained from a given MCDM model.
This was achieved by deriving the combination of indicators that best portray the actual
situation of the municipalities according to the opinions of the experts.
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