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Abstract The theory of intuitionistic fuzzy sets (IFSs) is well suitable to deal with
vagueness and hesitancy. In the present communication, a new parametric (R, S)-
norm intuitionistic fuzzy entropy is proposed with the proof of validity and some of
its properties also discussed. The intuitionistic fuzzy entropy is useful to represent
the decision information in decision making process since it is characterized by the
degree of satisfiability, degree of non-satisfiability and hesitancy degree. Based on
this proposed IF entropy, a new multiple attribute decision making (MADM) method
is introduced and compared with an existing method. In case of attributes weight,
two cases (one with completely unknown attributes weight and other with partially
known attributes weight) are discussed with the help of examples. In the end, a case
study of insurance companies on the basis of service qualitities is given.
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1. Introduction

For a multiple attribute decision making problem, where there are so many factors
which need to be considered simultaneously, it becomes very difficult to arrive at a
conclusion. Sometimes the situation is so complex that the crisp data are inadequate
or insufficient to handle it. For such type of problems which are uncertain or vague in
nature, fuzzy sets play an important role to model the human judgement. The concept
of fuzzy sets was first introduced by Zadeh [37] in 1965, which assigns each element
a membership number. Later in 1968, Zadeh [38] introduced the concept of fuzzy
entropy. De Luca and Termini [11] axiomatized the fuzzy entropy. In addition to this,
Kauffman [17] introduced the fuzzy entropy measure by a metric distance of a set
from its crisp set. Yager [34] defined the entropy measure of a fuzzy set in terms of
the distance of a fuzzy set from its complement.

The concept of fuzzy sets was first generalized by Atanassov [2] to ‘Intuitionis-
tic Fuzzy Sets (IFSs)’. The distinguishing fact of the IFS is that it assigns to each
element a membership degree, a non-membership degree and a hesitancy degree.
Firstly, Burillo and Bustince [5] defined the entropy on IFS. Szmidt and Kacprzyk
[21] defined the entropy measure on IFSs with a different approach based on geo-
metrical interpretation of IFS. Hung and Yang [13] used the concept of probability
to define the entropy. Vlachos and Sergiadis [26] proposed a new entropy measure
connecting the notion of entropy of a fuzzy set and intuitionistic fuzzy set. Zhang
and Jiang [39] gave another intuitionistic fuzzy entropy by means of intersection and
union of membership and non-membership degree of IFSs. The concept of IFSs was
further extended to interval valued intuitionistic fuzzy sets by Atanassov and Gargov
Atanassov [3] and Zhao and Xu [40]. Thus, more and more authors have been giving
the applications of IFS theory to MADM problems in which there are mainly two hot
topics:

1. Determination of attribute weights;
2. Aggregation of information for alternatives.

1. Since each factor affecting MADM has a different meaning, it can not be as-
sumed that all have equal weights and as a result, finding the appropriate weight
for each criterian is one of the main points in MADM. Various methods have
been developed for finding the weights by many researchers and most of them
can be categorized into two groups: subjective and objective weights. Sub-
jective weights are determined only according to the preference decision mak-
ers. The AHP method [22], weighted least squares method [9] and Delphi
method [14] belong to this category. The objective methods determine weights
by solving the mathematical models without considering the decision maker’s
preferences. Entropy method, multi objective programming [10, 12], princi-
ple element analysis [12] etc. belong to this category. Since in many practical
problems, decision maker’s expertise and experience matters but when it is dif-
ficult to obtain such reliable subjective weights, the use of objective weights is
useful. Many such methods were suggested by various researchers. In partic-
ular, Xia and Xu [28] proposed two methods to determine the optimal weights
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