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Abstract: In this study, we propose a new method to compute the correlation coefficient between possibility neutrosophic soft setsand
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1 Introduction

Soft set theory was proposed by Molodtsov [20] to be an
alternative to the fuzzy set theory [30] and intuitionistic
fuzzy set theory [2] as a mathematical tool for dealing
with uncertainty in 1999. Maji et al. [22,23] introduced
some new operations between two soft sets and applied
soft set theory to decision making problem in 2003.
Fuzzy sets were combined with soft sets by Maji et al.
[21]. Then the works on soft set theory and their
applications have progressed rapidly [1,8,9,13,27].

Neutrosophic set was defined by Smarandache [26],
as a new mathematical tool for dealing with problems
involving incomplete, indeterminant, inconsistent
knowledge. Maji[24] combined the concept of soft set
and neutrosophic set together by introducing a new
concept called neutrosophic soft set and gave an
application of neutrosophic soft set in decision making
problems. Karaaslan [18] redefined concept and
operations of neutrosophic soft sets different from Maji’s
neutrosophic soft set definition and operations. Recently,
the properties and applications on the neutrosophic soft
sets have been studied increasingly [4,5,6,11,12,28].

Possibility fuzzy soft sets and operations defined on
these sets were first introduced by Alkhazaleh et al. [3].
In 2012, the concept of possibility intuitionistic fuzzy soft
set and its operations were defined by Bashir et al. [7].
Also, Bashir et al. [7] discussed the similarity measure of
two possibility intuitionistic fuzzy soft sets and they gave
an application of the proposed similarity measure. In
2014, the concept of possibility neutrosophic soft set and

its operations were defined by Karaaslan [19]. In 2012
Hanafy and Salama [14,15,17] introduced and studied
some operations on neutrosophic sets and investigated the
correlation of neutrosophic data[14]. Murthy and Pal[25]
have discussed and investigated the concept of correlation
in fuzzy set[10,29]. In 2013, Hanafy et al.[16] proposed
another method to calculate the correlation coefficient of
neutrosophic sets.

In this study, after giving some definitions related to
the possibility neutrosophic soft sets (PNS-set), we
propose a new method to compute the correlation
coefficient between possibility neutrosophic soft sets. The
value obtained as a result of the application of proposed
method tells us the strength of relationship between the
neutrosophic soft sets and whether the neutrosophic sets
are positively or negatively related. Finally, we give an
example related to the proposed method.

2 Preliminary

In this section, we recall some required definitions related
to the PNS-sets [18,19].

Throughout paperU is an initial universe,E is a set of
parameters andΛ is an index set.

Definition 2.1[18] A neutrosophic soft set (or namelyns-
set) f overU is a neutrosophic set valued function fromE
to N (U ). It can be written as

f =
{

(

e,{〈u, t f (e)(u), i f (e)(u), f f (e)(u)〉 : u ∈U}
)

: e ∈ E
}
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where,N (U ) denotes set of all neutrosophic sets over
U . Note that if f (e) =

{

〈u,0,1,1〉 : u ∈ U
}

, the element
(e, f (e)) is not appeared in the neutrosophic soft setf . Set
of all ns-sets overU is denoted byNS.

Definition 2.2[19] Let U be an initial universe,E be a
parameter set, N (U ) be the collection of all
neutrosophic sets ofU and IU is collection of all fuzzy
subset ofU . A possibility neutrosophic soft set(PNS-set)
fµ overU is defined by the set of ordered pairs

fµ =
{(

ei,{(
u j

f (ei)(u j)
,µ(ei)(u j)) : u j ∈U}

)

: ei ∈ E
}

where, i, j ∈ Λ , f is a mapping given by
f : E → N (U ) and µ(ei) is a fuzzy set such that
µ : E → IU . Here, f̃µ is a mapping defined by
fµ : E → N (U )× IU .
For each parameter ei ∈ E,
f (ei) =

{

〈u j, t f (ei)(u j), i f (ei)(u j), f f (ei)(u j)〉 : u j ∈ U
}

indicates neutrosophic value set of parameterei, where
t, i, f : U → [0,1] are the membership functions of truth,
indeterminacy and falsity of the elementu j ∈ U ,
respectively. For each u j ∈ U and ei ∈ E,
0 ≤ t f (ei)(u j) + i f (ei)(u j) + f f (ei)(u j) ≤ 3. Also µ(ei),
degrees of possibility of belongingness of elements ofU
in f (ei). So we can write

fµ (ei) =
{( u1

f (ei)(u1)
,µ(ei)(u1)

)

,

( u2

f (ei)(u2)
,µ(ei)(u2)

)

, ...,

( un

f (ei)(un)
,µ(ei)(un)

)}

.

From now on, we will show the set of all possibility
neutrosophic soft sets overU with PN (U,E) such that
E is the parameter set.

Example 1.[19] Let U = {u1,u2,u3} be a set of three
cars. Let E = {e1,e2,e3} be a set of qualities where
e1 =cheap,e2 =equipment,e3 =fuel consumption and let
µ : E → IU . We define a functionfµ : E → N (U )× IU

as follows:

fµ =


























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

























fµ(e1) =
{(

u1
(0.5,0.2,0.6) ,0.8

)

,

(

u2
(0.7,0.3,0.5) ,0.4

)

,

(

u3
(0.4,0.5,0.8) ,0.7

)}

fµ(e2) =
{(

u1
(0.8,0.4,0.5) ,0.6

)

,

(

u2
(0.5,0.7,0.2) ,0.8

)

,

(

u3
(0.7,0.3,0.9) ,0.4

)}

fµ(e3) =
{(

u1
(0.6,0.7,0.5) ,0.2

)

,

(

u2
(0.5,0.3,0.7) ,0.6

)

,

(

u3
(0.6,0.5,0.4) ,0.5

)}


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
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
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


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






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

.

Also we can define a functiongν : E → N (U )× IU as
follows:

gν =


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






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








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gν (e1) =
{(

u1
(0.6,0.3,0.8) ,0.4

)

,

(

u2
(0.6,0.5,0.5) ,0.7),

(

u3
(0.2,0.6,0.4) ,0.8

)}

gν (e2) =
{(

u1
(0.5,0.4,0.3) ,0.3

)

,

(

u2
(0.4,0.6,0.5) ,0.6

)

,

(

u3
(0.7,0.2,0.5) ,0.8

)}

gν (e3) =
{(

u1
(0.7,0.5,0.3) ,0.8

)

,

(

u2
(0.4,0.4,0.6) ,0.5

)

,

(

u3
(0.8,0.5,0.3) ,0.6

)}


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


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

.

For the purpose of storing a possibility neutrosophic
soft set in a computer, we can use matrix notation of
possibility neutrosophic soft setfµ . For example, matrix
notation of possibility neutrosophic soft setfµ can be
written as follows: form,n ∈ Λ ,

fµ =





(〈0.5,0.2,0.6〉,0.8) (〈0.7,0.3,0.5〉,0.4) (〈0.4,0.5,0.8〉,0.7)
(〈0.8,0.4,0.5〉,0.6) (〈0.5,0.7,0.2〉,0.8) (〈0.7,0.3,0.9〉,0.4)
(〈0.6,0.7,0.5〉,0.2) (〈0.5,0.3,0.7〉,0.6) (〈0.6,0.5,0.4〉,0.5)





where them−th row vector showsf (em) andn−th column
vector showsun.
Definition 2.3[19] Let fµ ∈ PN (U,E), where
fµ(ei) = {( f (ei)(u j),µ(ei)(u j)) : ei ∈ E,u j ∈ U} and
f (ei) =

{

〈u, t f (ei)(u j), i f (ei)(u j), f f (ei)(u j)〉
}

for all ei ∈ E,
u ∈U . Then forei ∈ E andu j ∈U ,

1.f t
µ is said to be the truth-membership part offµ ,

f t
µ = {( f t

i j(ei),µi j(ei))},

f t
i j(ei) = {(u j, t f (ei)(u j))},

µi j(ei) = {(u j,µ(ei)(u j))}

2.f i
µ is said to be the indeterminacy-membership part of

fµ ,

f i
µ = {( f i

i j(ei),µi j(ei))},

f i
i j(ei) = {(u j, i f (ei)(u j))},

µi j(ei) = {(u j,µ(ei)(u j))}

3.f f
µ is said to be the falsity-membership part offµ ,

f f
µ = {( f f

i j(ei),µi j(ei))},

f f
i j(ei) = {(u j, f f (ei)(u j))},

µi j(ei) = {(u j,µ(ei)(u j))}.

We can write a possibility neutrosophic soft set in the form
fµ = ( f t

µ , f i
µ , f f

µ ).

3 Correlation coefficient between possibility
neutrosophic soft sets

In this section, we define the correlation coefficient
between twoPNS-sets.

Definition 3.1 Let fµ and gν be two PNS-sets. The
correlation coefficient c fµ−PNS( fµ ,gν) between two
PNS-sets,fµ andgν , is

c fµ−PNS( fµ ,gν )=
1
3
(ct( fµ ,gν )+ci( fµ ,gν )+c f ( fµ ,gν ))cp(µ,ν)
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where
cp(µ ,ν) =
1
|E| ∑e∈E

(

∑n
i=1(µ(e)(ui)−µ(e))(ν(e)(ui)−ν(e))

√

∑n
i=1(µ(e)(ui)−µ(e))2 ∑n

i=1(ν(e)(ui)−ν(e))2

)

,

ct( fµ ,gν) =

1
|E| ∑ek∈E

( ∑n
j=1( f t

k j(ek)− f t
k j(ek))(g

t
k j(ek)−gt

k j(ek))
√

∑n
j=1( f t

k j(ek)− f t
k j(ek))2 ∑n

j=1(g
t
k j(ek)−gt

k j(ek))2

)

,

ci( fµ ,gν) =

1
|E| ∑ek∈E

( ∑n
j=1( f i

k j(ek)− f i
k j(ek))(g

i
i j(ek)−gi

k j(ek))
√

∑n
j=1( f i

k j(ek)− f i
k j(ek))

2 ∑n
j=1(g

i
k j(ek)−gi

k j(ek))
2

)

,

c f ( fµ ,gν) =

1
|E| ∑ek∈E

( ∑n
j=1( f f

k j(ek)− f f
k j(ek))(g

f
i j(ek)−g f

k j(ek))
√

∑n
j=1( f f

k j(ek)− f f
k j(ek))

2 ∑n
j=1(g

f
k j(ek)−g f

k j(ek))
2

)

and

µ(e) =
1
|U |

n

∑
j=1

µ(e)(u j),

ν(e) =
1
|U |

n

∑
j=1

ν(e)(u j),

f t
k j(ek) =

1
|U |

n

∑
j=1

t f (ek)(u j),

gt
k j(ek) =

1
|U |

n

∑
j=1

tg(ek)(u j),

f i
k j(ek) =

1
|U |

n

∑
j=1

i f (ek)(u j),

gi
k j(ek) =

1
|U |

n

∑
j=1

ig(ek)(u j),

f f
k j(ek) =

1
|U |

n

∑
j=1

f f (ek)(u j),

g f
k j(ek) =

1
|U |

n

∑
j=1

fg(ek)(u j).

The correlation coefficient betweenPNS-sets ranges in
[−1,1], which can correlate possibility neutrosophic soft
sets. So, we define the following correlation measure.

Example 2. Let us considerPNS-sets fµ and gν in
Example 1. Then, we can compute the correlation
betweenPNS-setsfµ andgν as follow:

µ(e1) =
1
3
(0.8+0.7+0.4)= 0.63,

µ(e2) =
1
3
(0.6+0.8+0.4)= 0.60,

µ(e3) =
1
3
(0.2+0.6+0.5)= 0.43,

ν(e1) =
1
3
(0.4+0.7+0.8)= 0.63,

ν(e2) =
1
3
(0.3+0.6+0.8)= 0.57,

ν(e3) =
1
3
(0.8+0.5+0.6)= 0.63

cp(µ,ν) =
1
|3| ∑

e∈E

( ∑3
i=1(µ(e)(ui)−µ(e))(ν(e)(ui)−ν(e))

√

∑n
i=1(µ(e)(ui)−µ(e))2 ∑n

i=1(ν(e)(ui)−ν(e))2

)

and

cp(µ,ν) =
1
3

( (0.17)(−0.23)+(−0.23)(0.07)+(0.07)(0.17)
√

((0.17)2+(0.07)2+(−0.23)2)((−0.23)2+(0.07)2+(0.17)2)

+
(0)(−0.27)+(0.20)(0.03)+(−0.20)(0.23)

√

((0)2+(0.20)2+(−0.20)2)((−0.27)2+(0.03)2+(0.23)2)

+
(−0.23)(0.17)+(0.17)(−0.13)+(0.07)(−0.03)

√

((−0.23)2+(0.17)2+(0.07)2)((0.17)2+(−0.13)2+(−0.03)2)

)

= −0.650,

ct( fµ ,gν ) =
1
3

( (−0.033)(0.133)+(0.167)(0.133)+(−0.133)(−0.267)
√

((−0.033)2+(0.167)2+(−0.133)2)((0.133)2+(0.133)2+(−0.267)2)

+
(0.133)(−0.033)+(−0.167)(−0.133)+(0.033)(0.167)

√

((0.133)2+(−0.167)2+(0.033)2)((−0.033)2+(−0.133)2+(0.167)2)

+
(0.033)(0.067)+(−0.067)(−0.233)+(0.033)(0.167)

√

((0.033)2+(−0.067)2+(0.033)2)((0.067)2+(−0.233)2+(0.167)2)

)

= 0.743.

Similarly, we have ci( fµ ,gν) = 0.657 and
c f ( fµ ,gν) = 0.203.
Consequently,

c fµ−PNS( fµ ,gν) =
1
3
(0.743+0.657+0.203)(−0.650)

= −0,348.

It shows that neutrosophic soft setsfµ andgν have a
bad negatively correlated coefficient.

Proposition 3.1 Let fµ and gν be two PNS-sets. The
correlation coefficient c fµ−PNS( fµ ,gν) fulfills the
following properties:

1.c fµ−PNS( fµ ,gν) = c fµ−PNS(gν , fµ),

2.If fµ = gν thenc fµ−PNS( fµ ,gν) = 1,
3.|c fµ−PNS( fµ ,gν)| ≤ 1.

Proof. The proof is clear from Definition3.

4 Conclusion

In this paper we have introduced correlation coefficient
between thePNS-sets. An example of the proposed
method has been given to compare relation between
PNS-sets. In future, these seem to have natural
applications.
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[8] N. Çağman and S. Enginoğlu, Soft set theory and uni-int
decision making, European Journal of Operational Research
207, 848-855 (2010).
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[28] R. Şahin, A.Küçük, Generalized neutrosophic softset
and its integration to decision making problem, Applied
Mathematics and Information Sciences8(6), 1-9 (2014).

[29] C. Yu, Correlation of fuzzy numbers, Fuzzy Sets and
Systems55, 303-307 (1993).

[30] L. A. Zadeh, Fuzzy sets, Information and Control8 338-353
(1965).

Faruk Karaaslan
received the PhD degree
in Mathematics. His
research interests are
in the areas of fuzzy
sets, soft sets, neutrosophic
soft sets and rough sets. He
work as an assistant professor
in Karatekin University,
Department of Mathematics.

c© 2016 NSP
Natural Sciences Publishing Cor.


	Introduction
	Preliminary
	Correlation coefficient between possibility neutrosophic soft sets
	Conclusion

