
Applied Soft Computing Journal 81 (2019) 105488

Contents lists available at ScienceDirect

Applied Soft Computing Journal

journal homepage: www.elsevier.com/locate/asoc

Review article

A bibliometric analysis of aggregation operators
Fabio Blanco-Mesa a,∗, Ernesto León-Castro b, José M. Merigó c

a Facultad de Ciencias Económicas y Administrativas, Escuela de Administración de Empresas, Universidad Pedagógica y Tecnológica de Colombia, Av.
Central del Norte, 39-115, 150001, Tunja, Colombia
b Facultad de Ciencias Económicas y Administrativas, Universidad Católica de la Santísima Concepción, Alonso de Ribera 2850, Concepción, Chile
c Department of Management Control and Information Systems, School of Economics and Business, University of Chile, Av. Diagonal Paraguay
257, 8330015 Santiago, Chile

h i g h l i g h t s

• Overview of the aggregation opera-
tors.

• Bibliometric analysis.
• VOS viewer visualization.
• Web of Science.

g r a p h i c a l a b s t r a c t

a r t i c l e i n f o

Article history:
Received 24 September 2018
Received in revised form 30 March 2019
Accepted 9 May 2019
Available online 13 May 2019

Keywords:
Aggregation operators
Aggregation functions
Bibliometrics
Web of Science (WoS)
VOS viewer

a b s t r a c t

Aggregation operators consist of mathematical functions that enable the combining and processing of
different types of information. The aim of this work is to present the main contributions in this field
by a bibliometric review approach. The paper employs an extensive range of bibliometric indicators
using the Web of Science (WoS) Core Collection and Scopus datasets. The work considers leading
journals, articles, authors, institutions countries and patterns. This paper highlights that Xu is the
most productive author and Yager is the most influential author in the field. Likewise, China is leading
the field with many new researchers who have entered the field in recent years. This discipline has
been strengthening to create a unique theory and will continue to expand with many new theoretical
developments and applications.
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1. Introduction

Aggregation operators represent a set of modern techniques
that are being employed for an extensive range of purposes,
including the analysis of information, economics and engineer-
ing. The purpose of these operators is to join different pieces
of information provided by several sources to achieve a con-
clusion or a decision [1]. These operators will ensure that the
decision-making process does not omit information and includes
qualitative and quantitative information [2,3]. Therefore, aggre-
gation operators are fundamental for information fusion and are
applied to combine several values into a single value [4,5].

One of the simplest aggregation operators is the arithmetic
mean or average. Many extensions, such as Probabilistic [6,7],
Distances [8–10], Linguistic [2,11], Intuitionistic [12], Choquet
integral [13], Bonferroni means [14], Uncertain [15], Induced [16],
Hesitant [17–19], Prioritized [20], Pythagorean [21],
Muirhead [22], Geometric [23], Power [24], Maclaurin [25],
Heavy [26], Heronian [27], Dependent [28], VIKOR [29] and Neu-
trosophic [30], have been extensively utilized.

Research in this field has exponentially increased worldwide
in applications and the generation of new extensions. New re-
searchers need an adequate way to follow the newest develop-
ments in the area. Thus, bibliometrics [31] is a useful way to
analyze a research topic and provide an important trend in the
leading journals, authors, countries, papers and so on. In this
sense, bibliometrics can be defined as a quantitative way to study
the bibliographic data that started in library and information
science but has been expanded to all research areas [32].

Bibliometrics have been applied to many fields such as ac-
counting [33], economics [34], innovation [35], management [36],
decision making [37], econometrics [38] and fuzzy research [39].
More specifically, there are several bibliometric studies connected
to fuzziness and other related areas including intuitionistic fuzzy
sets [40,41], fuzzy decision making [42], linguistic decision mak-
ing [43], ordered weighted averages [44,45], computational intel-
ligence [46] and real-time operating systems [47]. Additionally,
some journals connected to the aggregation operator literature
have published a bibliometric analysis of the documents pub-
lished in the journal including Knowledge-Based Systems [48],
International Journal of Intelligent Systems [49], European Journal
of Operational Research [50], Computers & Industrial Engineer-
ing [51], International Journal of Fuzzy Systems [52], IEEE Trans-
actions on Fuzzy Systems [53], Information Sciences [54,55], the
International Journal of Uncertainty, Fuzziness and Knowledge-
Based Systems [56] and Applied Soft Computing [57]. However,
a bibliometric study of aggregation operators has not been per-
formed. Yu [3] develop a scientometric approach with some bib-
liometric results. However, this paper aims to provide a com-
prehensive overview by analyzing an extensive range of bib-
liometric indicators and employing software for bibliographic
mapping [56].

The main aim of the paper is to present an overview of aggre-
gation operators from 1979 to 2017 and to present the evolution
of the research topic, journals, papers, proceedings, books, au-
thors, institutions and countries. The results reveal the increasing

popularity of aggregation operators as a topic and indicate that
the most important journal is Fuzzy Sets and Systems, the main
authors are Zeshui Xu, Ronald R. Yager and Guiwu Wei, and the
main institutions are University of Granada, Southeast University
and Iona College. The main countries that are publishing studies
of aggregation operators are China, Spain and USA. Likewise, con-
ference proceedings and books are used to show their importance
in this research field. An important factor in the analysis is that
it considered the Web of Science and Scopus databases to have a
broader view of the contributions. However, it is noteworthy that
the most important limitation is that some fundamental studies
can be omitted if it is not included in these databases, since the
conditions of evaluation and permanence of its indexing are quite
demanding.

The paper is organized as follows: Section 2 describes the
methodology. Section 3 presents the evolution of the aggregation
operators and the 50 most important journals, papers, conference
proceedings, books, authors, institutions and countries. Section 4
develops a graphical visualization of the results using the VOS
viewer software. Section 5 presents the main conclusions of the
paper.

2. Methodology

Bibliometric studies have become very important in different
fields; they started in library and information science and have
expanded to all research areas [32]. These studies provide a com-
plete analysis of a specific topic that offers a guide for researchers
to find new spaces within a field and make novel contribu-
tions. Thus, the most important indicators are related to leading
journals, authors, countries, papers, conference proceedings and
books. This study focused on aggregation operators (AGOP) stud-
ies to provide a complete overview of this field. The arithmetic
mean is the essential AGOP, from which numerous extensions
have been developed. These methods have become fundamental
in information fusion since they enable several values to be
combined to form a single value.

For the development of this study, we have considered the
information of two databases Web of Science (WoS) and Scopus.
In WoS is considered a Core Collection and in Scopus is used
the complete collection. These two databases are used in the
following way: On the one hand, the most important data about
authors, journals, papers and countries is obtained from the WoS
Core collection. This database has a great reputation and recog-
nition in the scientific community [39,42]. On the other hand, to
broaden the analysis and to have the least loss of information, the
conference proceedings and the most relevant books in this field
are considered by searching the WoS and Scopus. The research
methodology process starts with the selection of the keywords
that help us determine the study sample. The keywords in the
topic section are aggregation operators and aggregation functions.
All items related to this topic are obtained. However, this search
has limitations, which are related to the origin of the mathe-
matical postulates and have been applied in more theoretical
fields, such as mathematics. Important studies are omitted as they
are not highlighted by the currently established measurement
indices.
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