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This special issue has been requested by developers of the
publisher based on the success of “Building Mathematical
Models for Multicriteria and Multiobjective Applications
2016.” As a result, this special issue is one of the publisher’s
Annual Special Issues. That is, it is the first issue in a
series of special issues which will be published each year.
It is hoped that such a series will attract the MCDM/A
community and have a long-term impact on researchers
and practitioners alike, particularly on those interested in
building mathematical decision models for applications in
real or realistic situations.

Therefore, this special issue addresses decision prob-
lems involving multiple criteria, which may be conflict-
ing and explicitly incommensurable. Multicriteria decision-
making/aid (MCDM/A) and multiobjective methods can
be highly useful for decision-makers (DMs) in such tasks.
A large number of high-quality papers were submitted for
consideration in this special issue. After a rigorous peer-
review process, thirteen papers were accepted (an acceptance
rate of around 20%).They cover and discuss a variety of appli-
cations for real-world problems, while combining theoretical
methodology andmathematical analysis.The authors of these
papers are active in different countries around the world,
namely, Brazil, Mexico, Canada, China, India, Pakistan, and
Spain.

In the field of supplier selection, four papers are presented
that deal with different methodologies and problems in that

context. Q. Pang et al. propose a method that integrates
fuzzy set theory and grey relational analysis (a fuzzy-grey
approach) in order to select a green supplier in a low-carbon
supply chain. Based on the demand of companies in a low-
carbon supply chain, 4 main criteria and 22 subcriteria are
established for selecting a green supplier.

R. Krishankumar, S. Ravichandran, and R. Ramprakash
present a computational framework for cloud vendor selec-
tion by proposing IVIF-ELECTRE (IVIFE), an interval val-
ued intuitionistic fuzzy (IVIF) environment based on ELEC-
TRE method. This proposal was formulated and integrated
with the popular TOPSIS method so as to obtain a linear
ranking. The practicality of the proposed framework is
demonstrated by using a supplier selection example while its
strength is made apparent by comparing it with other similar
methods.

E. A. Frej et al. developed a decision model for solving a
supplier selection problem in a food industry by conducting
preference modeling using a flexible and interactive elicita-
tion technique with the decision-maker (DM), aided by the
FITradeoff method. FITradeoff DSS also provides graphical
visualization for the DM at each step in a flexible way, so
that the DM can holistically analyze the performance of the
potentially optimal alternatives.

X. Sun puts forward a max-max model to facilitate
selecting the optimal combination of suppliers. The paper
presents an analytical model that describes the synergies
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between components of a product and supplier selection
criteria that enhance the effectiveness of supplier selection.

To enhance air traffic control, F. Tello et al. present a mul-
tiobjective perspective on a scheduling problem regarding the
work-shifts of air traffic controllers (ATC). This approach,
given a fixed number of ATCs and an airspace sector to cover,
optimizes several objectives.These are to do with ATC duties,
rest periods, and positions; the structure of the solution; the
number of control center changes, or the distribution of ATC
workloads, while satisfying a set of ATC working conditions
set out in Spanish regulation.

Still using the multiobjective perspective, Y. Yang et al.
propose a new multiobjective optimization design method,
which combines a support vector regression (SVR) surro-
gate model and a nondominated sorting genetic algorithm
(NSGA-II), in order to undertake the multiobjective opti-
mization of the location and layout of fixtures of sheet metal
parts (SMP) and to reduce the excessive cost of computing
fine element analysis (FEA) during the iterative optimization.
The authors illustrate the proposed method by locating and
fixing the layout of the skin of an aircraft fuselage.

As to the problem of planning the response to and
recovery from a disaster, L. B. Cavalcanti, A. B. Mendes,
and H. T. Y. Yoshizaki propose a method of how to improve
planning for delivering cargo in the aftermath of a disaster
by using value-focused thinking (VFT) and the SMARTER
method. VFT was applied to elucidate the objectives of deliv-
ering cargo to disaster victims during response operations
and to create solution alternatives. SMARTER method was
applied to evaluate the alternatives; in this case, strategies for
planning the delivery of aid to disaster victims.

For the problem of product selection, S. Latif et al. intro-
duce the optimum selection of the next forwarder vehicle
(NFV) which is used to disseminate data in a vehicular ad
hoc network (VANET) using the analytical network process
(ANP).The NFV is selected on the basis of three parameters,
namely, direction, position and distance. This paper also
presents a mathematical model to compute the priorities of
vehicles within a network.

As to the construction sector, C. C. G. Famá and L. A.
Alencar put forward a model for classifying managers by
competencies, using the NeXClass method in order to match
each manager to the position that is the most appropriate for
thembased on assessing their competencies and performance
on construction projects to date.Thismodel can be useful not
only for those responsible for selecting managers but also for
the employee who aspires to be a manager.

H. Liang, S. Zhang, and Y. Su develop a composite index
tomeasure themultidimensional concept of industrialization
efficiency in prefabricated residential buildings, by applying
the fuzzy analytic hierarchy process (fuzzy AHP) and the
fuzzy technique for order preference by similarity to ideal
solution (fuzzy TOPSIS), thereby combining the hierarchical
structures of indicators into one overall index.

X.-Z. Zheng, F. Wang, and J.-L. Zhou develop the human
factors analysis and classification system (HFACS) frame-
work to deal with a hydropower project construction for
evaluating faulty behavior risk (FBR) of high-risk operations
using ANP and evidence theory.

Dealing with joint methodologies, A. Frini proposes
multicriteria intelligence aid (MCIA) which extends multi-
criteria decision aid (MCDA) to the context of analyzing
intelligence. The MCIA steps consist of (i) structuring the
competitor/threat decision problem, (ii) handling imperfect
data, (iii) modeling the analyst’s attitude towards risk, and
(iv) aggregating the performance of the potential actions
generated. An example of its application is provided based on
a military context.

N. Rangel-Valdez et al. set out and discuss the robustness
of a preference-disaggregation analysis (PDA) metaheuristic
method to estimate the parameters for a model of an
outranking-based relational system of preferences. This pro-
posal presents a method for analyzing the robustness of PDA
strategies that workwith the complete set of the parameters of
the ELECTRE III model. The method is considered robust if
the solutions obtained in the presence of noise can maintain
the same performance in predicting preference judgments
in a new reference set. The research shows experimental
evidence that the PDA method keeps the same performance
in situations with up to 10% of noise level, thus making it
robust.

Despite the significant spread of MCDM/A methods, the
variety of applications discussed in this special issue can
only cover a small diversity of contexts in which they might
be applied. The papers demonstrate the extensive range of
contexts over which these methods can be used and we hope
that they will prompt and encourage readers to contribute
towards further developments in building MCDM/A models
in the future.
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