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can be improved to increase accuracy. A revised method is proposed to overcome the ex-
isting shortages. Some desirable properties of the revised method are studied. A problem
of facility location selection is developed to illustrate the validity of proposed method.
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1. Introduction

Due to the increasing complexity of real life decision making problems, aggregating a group’s information and knowledge
to make an optimal decision is an important research topic in group decision making. For the purpose of describing fuzzy
information, the aggregated results of group decision information can be expressed by some special forms of fuzzy numbers,
such as triangular fuzzy number, trapezoidal fuzzy number, intuitionistic fuzzy number and so on.

Since the intuitionistic fuzzy set [1] is more suitable for representing fuzzy information than classical fuzzy set intro-
duced by Zadeh [2], numerous theories and methods are proposed to deal with group decision making problems under
intuitionistic fuzzy setting. Due to the complex structure of intuitionistic fuzzy number, it is difficult to generate the intu-
itionistic fuzzy information in many practical group decision making problems. How to obtain and generate intuitionistic
fuzzy information are seldom discussed. In order to develop an effective method for generating intuitionistic fuzzy infor-
mation, Yue [3] proposed a novel method for aggregating crisp values into intuitionistic fuzzy number in group decision
making. The right set and left set with respect to the elements of group attribute vector are introduced, and then the mean
value of all elements in the right set and left set are calculated. Some linear transformations of these mean values and
normalized process may generate the satisfactory degree, dissatisfactory degree and hesitation degree, respectively. How-
ever, the aggregating results derived by Yue’s method are illogical in some cases and thus cause potential errors in group
decision making. In addition, as everyone knows, some decision makers’ opinion may have internal connection by the sim-
ilar education background, political position, personal preference, etc. Nevertheless, the correlation among decision makers
is not considered in Yue’s method. As a useful tool for dealing with correlative problems in decision making, cooperative

* Corresponding author.
E-mail address: linjian36@163.com (J. Lin).

http://dx.doi.org/10.1016/j.apm.2016.07.020
0307-904X/© 2016 Elsevier Inc. All rights reserved.

Please cite this article as: J. Lin, Q. Zhang, Note on aggregating crisp values into intuitionistic fuzzy number, Applied
Mathematical Modelling (2016), http://dx.doi.org/10.1016/j.apm.2016.07.020



http://dx.doi.org/10.1016/j.apm.2016.07.020
http://www.ScienceDirect.com
http://www.elsevier.com/locate/apm
mailto:linjian36@163.com
http://dx.doi.org/10.1016/j.apm.2016.07.020
http://dx.doi.org/10.1016/j.apm.2016.07.020

JID: APM [m3Gsc;July 30, 2016;1:13]

2 J. Lin, Q. Zhang/Applied Mathematical Modelling 000 (2016) 1-9

game has been widely studied. Shapley value is the most important solution concept for cooperative games, and is suitable
to describe the correlative phenomenon among decision makers. The aim of this paper is to propose a revised method to
aggregate crisp values into intuitionistic fuzzy number for group decision making. Based on the monotonicity of fuzzy mea-
sure, Shapley value can effectively reflect the correlation among decision makers. We exposed how to overcome the existing
shortages by the revised method.

The rest of this paper is structured as follows. Section 2 introduces some basic concepts on intuitionistic fuzzy set. In
Section 3, Yue’s method is reviewed in detailed. Section 4 presents the revised method. Numerical example and comparison
are shown in Section 5.

2. Preliminaries

In the following, some basic concepts on intuitionistic fuzzy set are introduced in detail.
Let X be a finite set. An intuitionistic fuzzy set [1] in X is expressed as:

A={<x pu;(x).v7(x) > |x e X},

where uj : X — [0, 1] is the membership function and v; : X — [0, 1] is the non-membership function, such that u;(x) +
vz(x) <1 (p (x~) and v4(x) are the membership degree and non- membership degree of x to A, respectively). The hesitation
degree of x to A is denoted by 75(x) =1 — j5(x) — v5(x). It is apparent that 7;(x) < [0, 1].

For simplicity, & = (g, Vg) is called an intuitionistic fuzzy number by Xu [4], such that ug +vg <1, 5 =1— g — vy
and g, Vg, g € [0, 1]. Moreover, some operations and order relations to intuitionistic fuzzy numbers are introduced by Xu
[4], shown as follows.

Definition 2.1. Let & = (. Vg) and ,3 = (Mg’ Vﬁ) be two intuitionistic fuzzy numbers, then

Maep=(u +Hg— Haltg, VaVp),
2) a@@=(1— (1 - )% va%),a > 0.

Definition 2.2. Let @ = (ig.Vg) and B = (ji 5. vB) be two intuitionistic fuzzy numbers, then

(1) If s(@) > s(B), then @ = .

(2) If s(@) = s(B), then
(a) If h(@) = h(B), then @ = B
(b) If h(@) > h(B), then & = B.

where s(0) = 15 — V5 and h(p) = u; + v; are the score function and accuracy function of intuitionistic fuzzy number g =
(. vp), respectively.

3. Yue’s method for group decision making

Due to the increasing complexity of modern society, many studies focus on the group decision making problems. Re-
cently, Yue [3] developed a novel method to deal with group decision making problems. Let A= {A;,A;.....An} be a
finite set of alternatives, let D = {d;,d,,...,d;} be the set of decision makers. U = {uy,uy,...,u,} is the finite set of at-
tributes, W = (wq, wy, ..., wy) is the weight vector of U. In Yue’s method, decision makers evaluated the attributes by using
crisp numbers. For each alternative, the expression of group decision making is denoted by a group decision matrix X;
(i=1,2,..., m) as follows:

Up Uz --- Up

d; X X o Xy

dy |X%n Xp 0 X

Xi= .

NG Ky

where x}(j is the value of attribute j evaluates by decision maker k corresponding to alternative i, k=1,2,...,t, j=
1,2,...,n.

Let Ug and U¢ be the set of benefit attributes and cost attributes, respectively. To measure all attributes in dimensionless,
Yue [3] introduced a novel formula to normalize each attribute value in X;, i=1,2,..., m. The normalized group decision

Please cite this article as: J. Lin, Q. Zhang, Note on aggregating crisp values into intuitionistic fuzzy number, Applied
Mathematical Modelling (2016), http://dx.doi.org/10.1016/j.apm.2016.07.020



http://dx.doi.org/10.1016/j.apm.2016.07.020

Download English Version:

https://daneshyari.com/en/article/8052534

Download Persian Version:

https://daneshyari.com/article/8052534

Daneshyari.com


https://daneshyari.com/en/article/8052534
https://daneshyari.com/article/8052534
https://daneshyari.com/

