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Abstract  In this paper, we propose another method to calculate the correlation coefficient of neutrosophic sets. The value 
which obtained from this method tells us the strength of relationship between the neutrosophic sets and the whether the 
neutrosophic sets are positively or negatively related. Finally we g ive some proposition and examples. 
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1. Introduction 
In 2012 Hanafy  and Salama[8, 9, 10] int roduced and 

s tud ied  s ome operat ions  on  neu t ros oph ic s ets  and 
invest igated  the correlat ion  o f neut ros oph ic data[8]. 
Correlat ion  p lays  an  importan t  ro le in  stat ist ics  and 
eng ineering  sciences, by  correlat ion  analysis , the jo int 
relationship of two variables can be examined with the aid of 
a measure o f interdependency of the two variab les. The 
correlation coefficient is one of the most frequently used 
tools in  stat ist ics.  Several authors have d iscussed and 
investigated the concept of correlation in fuzzy set[4, 14]. 
For example, Murthy and Pal[ ‎12] studied the correlat ion 
between two fuzzy membership functions, Chiang and Lin[4] 
studied the correlation and partial correlation of fuzzy sets, 
Chaudhuri and Bhattacharya[‎3] investigated the correlation 
between two fuzzy sets on the same universal support. Yu[14] 
defined the correlat ion o f fuzzy numbers A , B in the 
collection F([a,b]) of all fuzzy numbers whose supports are 
included in  a closed interval.  After two decades Turksen[13] 
proposed the concept of interval-valued fuzzy set. But for 
some applications it is not enough to satisfy to consider only 
the membership-function supported by the evident but also 
have to consider the non-membership function against by the 
evident. Atanassov[1, 2] introduced another type of fuzzy 
sets that is called intuitionistic fuzzy set (IFS) which is more 
pract ical in  real life  situat ions. Intu it ion ist ic  fuzzy  sets 
handle incomplete informat ion i.e ., the grade of membership 
funct ion  and  non-members h ip  funct ion  but  not  the 
indeterminate in format ion and inconsistent  in fo rmat ion 
which exists obviously in  belief system. Several authors 
have discussed the concept of correlation in intuition istic  
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fuzzy set. Smarandache and Salama[10, 11] introduced 
another concept of imprecise data called neutrosophic sets. 
neutrosophic set is a part of neutrosophy which studied the 
origin, nature and scope of neutralities, as well as their 
interactions with ideational spectra. The neutrosophic set 
generalized the concept of classical fuzzy set[16, 17, 18], 
interval-valued fuzzy set, intuitionistic fuzzy set[1, 2], etc. In 
this paper we discuss a concept of correlation for data 
represented as neutrosophic sets adopting the concept from 
statistics. We calculate it by showing both positive and 
negative relationship of the sets, and showing that it is 
important to take into account all three terms describing 
neutrosophic sets.  

2. Terminologies 
2.1. Correlation Coefficient of Fuzzy Sets 

In 1965[17], Zadeh first introduce the concept of fuzzy  
sets as follow: Let X be a fixed set. A  fuzzy set A  of X is an 
object having the form { }XxxxA A ∈= )),(,( µ  where 

the function ]1,0[: →XAµ   define the degree of 

membership of the element Xx∈  to the set A, which is a 
subset of X. 

Suppose there is a fuzzy set FA⊆ , where F is a fuzzy 
space. The fuzzy sets A defined on a crisp set X with a 
membership function Aµ , the probability of fuzzy set has 
been defined by Zadeh[17, 18]. 

),()()( A
X

A EdPxAP µµ == ∫           (1) 

where P is the probability measure over X, and )( AE µ  is 
the mean of the membership function of a fuzzy event A. 

When we have a random sample ),,,( 21 nxxx 
from a 

crisp set X, with the membership function Aµ  of some 
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specific fuzzy set A, then the sample mean and sample 
variance of the membership function of A , defined on X, can 
be written as, 
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where Aµ  and 2
AS  are the average and the degree of 

variations of membership function of fuzzy set A, then the 
correlation coefficient, BAr , , between the fuzzy sets A and B 
which defined by Chiang and Lin [4]: 
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2.2. Correlation Coefficient of Intuitionistic Fuzzy Sets 

Atanassov[1, 2] introduced another type of fuzzy sets that 
is called intuit ionistic fuzzy set (IFS) which is more practical 
in real life  situations as follow: Let X  be a fixed set. An 
intuitionistic fuzzy set A o f X  is an object having the form 

{ }XxxxxA AA ∈= )),(),(,( νµ  where the function: 

]1,0[: →XAµ  and ]1,0[: →XAν  define respectively 
the degree of membership and degree of non-membership of 
the element Xx∈ to the set A, which is a subset of X and 
for every Xx∈ , 1)()(0 ≤+≤ xx AA νµ . 

Yu  [14] defined the correlation  of A and B in the collection 
F([a,b]) of all fuzzy numbers whose supports are included in 
a closed interval[a,b] as fo llows: 
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where 1)()( =+ xx AA νµ  and the correlat ion coefficient 
of fuzzy numbers A,B  was defined by 
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In 1991, Gerstenkorn and Manko[16] defined the 
correlation  of intuitionistic  fuzzy sets A and B  in a finite  set 

},,,{ 21 nxxxX =  as follows: 
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and the correlation coefficient of fuzzy numbers A,B was 
given by: 
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In 1995, Hong and Hwang[5] defined the correlation of 
intuitionistic fuzzy sets A and B in a probability space (X,B,P) 
as follows: 

dPBAC B
X

ABAHH )(),( ννµµ∫ +=        (9) 

and the correlation coefficient of intuit ionistic fuzzy 
numbers A,B was given by 
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Hung and Wu[5,6,7] introduce the concept of positively 
and negatively correlated and used the concept of centroid to 
define the correlat ion coefficient of intuitionistic fuzzy sets 
which lies in the interval[-1,1], and the correlation 
coefficient of intuitionistic fuzzy sets A and B was given by: 
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In 2012 Salama et al[10] introduced and studied some 
operations on neutrosophic sets 

Definition.2.1. [10] 
Let  X  be a non-empty fixed  set. A  neutrosophic set 

( GNS for short) A is an object having the form 

( ) ( ) ( ){ }, , , :A A AA x x x x x Xµ σ γ= ∈
  

Where ( ) ( )xx AA σµ ,  and )(xAγ  which represent the 
degree of member ship function (namely ( )xAµ ), the degree 
of indeterminacy (namely ( )xAσ ), and the degree of 
non-member ship (namely )(xAγ ) respectively of each 
element Xx∈  to the set A   . 

The correlation coefficient between neutrosophic sets 
ranges in[-1, 1], which can correlate neutrosophic concepts. 
Thus, we propose the following correlation measure.  

Definition. 2.2. [8, 10] 
Let X be a fixed set. A neutrosophic set A of X is an object 

having the form { }XxxxxxA AAA ∈= )),(),(),(,( γνµ  
where the function: 

AAA γνµ  and, are real standard or 

non-standard subsets of] +− 1,0 [ define respectively the 

degree of membership, degree of non-membership and 
degree of indeterminacy of the element Xx∈  to the set A, 
which is a subset of X and for every Xx∈  ,

3)()()(0 +− ≤++≤ xxx AAA γνµ . 
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Definition. 2.3. [8]. 
For A and B are two neutrosophic sets in a finite space
{ }nxxxX ,...,, 21= , we define the correlation of neutrosophic 

sets A and B as follows: 
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and the correlation coefficient of A and B given by  
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3. Correlation Coefficient of 
Neutrosophic Sets  

Definition 3.1.  
Let A, B are two neutrosophic sets, we define 

( , ) ( ) ( )
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          (13) 

and we call it correlat ion formula of A and B. furthermore, 
we call 
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⋅

=ρ ,          (14) 

The correlat ion coefficient of A and B , where 
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 are the centroid of B and ,,,, γνµγνµ BBAAA ,    
respectively and  

)()()()( 222
AAA mmmAM γνµ ++=  

)()()()( 222
BBB mmmBM γνµ ++=  

Proposition 3.1. 
For all A and B are neutrosophic sets, we have 
1). ).,(),( ABCBAC =  
2). ).,(),( ABBA ρρ =  
3). If A=B, then .1),( =BAρ  
Theorem 3.1. 
For all A and B are neutrosophic sets, we have 

1),( ≤BAρ . 
Proof 
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By the Cauchy-Schwarz inquality, Therefore, we have 
1),( ≤BAρ . 

Corollary 3.1. 
Let A  and B are neutrosophic sets satisfied with 

BA cµµ = , BA cνν =  and BA cγγ =  for an arbitrary 

real number c>0, then 1),( =BAρ . 

4. Comparative Examples 
We give some examples to compare with several 

correlation of neutrosophic sets. 
Example 4.1. 
For a fin ite universal set },,{ 321 xxxX = , if two  

neutrosophic sets are written, repectively. 
A={(1,0,0.4),(0.8,0,0.6),(0.7,0.1,0.6)}, 
B={(0.5,0.3,0.7),(0.6,0.2,0.7),(0.8,0.1,0.6)}, 
Therefore, we have: 

89871.0),( =BAρ . 95.0),( =BAR . 

It shows that neutrosophic sets A and B have a good 
positively correlated.  

Example 4.2 
For a continuous universal set X =[1,2], if two  neutrosophic 
sets are written, respectively. 

}]2,1[))(),(),(,{( ∈= xxxxxA AAA γνµ , 

}]2,1[))(),(),(,{( ∈= xxxxxB ABB γνµ , 

where  
21,)1(5.0)( ≤≤−= xxxAµ , 

21,)1(3.0 ≤≤−= xxBµ  

21,9.09.1)( ≤≤−= xxxAν , 

21,4.04.1 ≤≤−= xxBν  

21,6/)5()( ≤≤−= xxxAγ , 

21,3.05.0)(B ≤≤−= xxxγ  
Thus, we have 0.99938),( =BAρ  
It shows that neutrosophic sets A and B have a good 

positively correlated.  

5. Conclusions 
Our main goal o f this work is propose a method to 

calculate the correlat ion coefficient of neutrosophic sets  by 
means of "centroid" which lies in [-1,1], give us information 
for the degree of the relationship between neutrosophic sets 
and the fact that these two sets are positively or negatively 
related.  

 

REFERENCES 

[1] K. Atanassov, (1983), "Intuitionistic fuzzy sets". Proc. Of 
Polish Symp. On Interval and Fuzzy Mathematics, Poznan. 
23-26. 

[2] K. Atanassov,(1986),"Intuitionistic fuzzy sets". Fuzzy Sets 
and Systems, 20:87-96. 

[3] Chaudhuri, B. B. and Bhattachary, P., (2001), "On correlation 
between fuzzy sets". Fuzzy Sets and Systems, 118, 447-456. 

[4] Chiang, D. A. and Lin, N. P., (1999), "Correlation of fuzzy 
sets", Fuzzy Sets and Systems, 102: 221-226. 

[5] Hong, D. H. and Hwang, S. W., (1995), "Correlation of 
intuitionistic fuzzy sets in probability spaces". Fuzzy Sets and 
Systems, 75: 77-81. 

[6] Hung, W. L., (2001), "Using statistical viewpoint in 
developing correlation of intuitionistic fuzzy sets". 
International Journal of Uncertainty Fuzziness Knowledge 
Based Systems, 9: 509-516. 

[7] Hung, W. L. and Wu, J. W., (2002), "Correlation of 
intuitionistic fuzzy sets by centroid method". Information 
Sciences, 144: 219-225. 

[8] I.M. Hanafy, A.A. Salama and K. Mahfouz (2012), 
Correlation of  neutrosophic Data,  International Refereed 
Journal of Engineering and Science (IRJES) ISSN (Online) 
2319-183X, (Print) 2319-1821 Volume 1, Issue 2 , PP.39-43. 

[9] I.M. Hanafy, A.A. Salama and K. Mahfouz (2012), 
Correlation coefficients of generalized intuitionistic fuzzy 
sets by centroid method, IOSR Journal of Mechanical and 
civil Engineering, ISSN :2278-1684VOL.(5), Issue 
(3).pp11-14  

[10] A.A. Salama and S.A. AL-Blowi (2012)" NEUTROSOPHIC 
SET and NEUTROSOPHIC TOPOLOGICAL SPACES". 
IOSR Journals of Mathematics ISSN: 2278-5728. Volume (3), 
Issue (4) (Sep-Oct. 2012)pp.31-35. 

[11] F.Smarandach (2003), " neutrosophic set  a generalization of 
the intuitinistic fuzzy sets" , Proceedings of the third 
conference of the European Society for fuzzy logic and 
Technolgye, EUSFLAT, Septamper Zittau Geamany;Univ. of 
Applied Sciences at Zittau Goerlit 2, 141-146. 

[12] Murthy, C. A., Pal, S. K. and Majumder, D. D., (1985), 
"Correlation between two fuzzy memberships functions". 
Fuzzy Sets and Systems, 17, 23-38. 

[13] Turksen, I., (1986), "Interval-valued fuzzy sets based on 
normal form". Fuzzy Sets and Systems, 20: 191-210. 

[14] Yu, C., (1993), "Correlation of fuzzy numbers". Fuzzy Sets 
and Systems, 55: 303-307. 

[15] H. Wang, P. Madiraju, Y. Zhang and R. Sunderramn, (2005), 
“Interval neutrosophic sets”. International Journal of Applied 
Mathematics and Statistics, 3(5): 1-18. 

[16] Gerstenkorn, T., Manko, J., (1991), "Correlation of 
intuitionistic fuzzy sets". Fuzzy Sets and Systems, 44, 39-43. 

[17] L. A. Zadeh, (1965), "Fuzzy sets". Information and Control, 8: 
338-353. 

[18] L. A. Zadeh, (1968), "Probability measures of fuzzy events", 
Journal of Mathematical Analysis and Applications, 23: 
421-427.

 

View publication statsView publication stats

https://www.researchgate.net/publication/282135027

	1. Introduction
	2. Terminologies
	3. Correlation Coefficient of Neutrosophic Sets
	4. Comparative Examples
	5. Conclusions



