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Neutrosophic Vague Hypersoft Sets on Correlation Coefficient

Abstract: Neutrosophic Vague Hypersoft Sets (NVHSSs) provide a powerful mathematical framework
for representing uncertain, vague, inconsistent, and multi-attribute information encountered in complex
decision-making problems. In this paper, we introduce the concept of the correlation coefficient for
Neutrosophic Vague Hypersoft Sets to measure the degree of association between two NVHSSs. The
proposed correlation coefficient is formulated by incorporating the truth-membership, indeterminacy-
membership, and falsity-membership functions while preserving the multi-parameter structure of
hypersoft sets. Fundamental properties of the proposed measure, including boundedness, symmetry,
non-negativity, and identity, are established and rigorously proved. Furthermore, illustrative numerical
examples are presented to demonstrate the validity and effectiveness of the proposed correlation
coefficient. The proposed approach provides a reliable tool for measuring similarity and dependence
under neutrosophic vague hypersoft environments and can be applied to pattern recognition, medical
diagnosis, decision-making, and other uncertainty-based applications. The results indicate that the
proposed correlation coefficient effectively captures the relationships between Neutrosophic Vague
Hypersoft Sets and extends existing correlation measures available in the literature.

Sharviya Sona S 1, Elvina Mary L @1 the origin, nature, and scope of neutralities, as
well as their interactions with different
Affiliation ideational spectra [2]. Neutrosophic set theory

is a powerful formal framework which
1 Research Scholar, PG & Research Department of

Mathematics generalizes the concept of the classic set, fuzzy

set [3],
intuitionistic fuzzy set [5], interval-valued

Nirmala College for Women,

interval-valued fuzzy set [4],

Coimbatore, India.
1 Assistant Professor, PG & Research Department of
intuitionistic fuzzy set [6], and

Mathematics, Nirmala College for Women, SO on.

Coimbatore, India. Neutrosophy introduces a new concept called

which represents indeterminacy with respect to

Corresponding Author . It can solve certain problems that cannot be

1 logic. F le, i
Sharviya Sona S * - sharviyasona2611@gmail.com solved by fuzzy Og1C. FOT example, a paper 15

sent to two reviewers, one says it is 90%

Article Historv: acceptable and another says it is 90%
Received Date  : Jul 17, 2026 unacceptable. But the two reviewers may have
Revised Date : Aug 28, 2026 different backgrounds. One is an expert, and
Accepted Date  : Aug 28, 2026 another is a newcomer in this field. The impacts
Published Date  : Sep 28, 2026 on the final decision of the paper by the two

reviewers should be different, even though
Keywords they give the same grade level of the

acceptance. There are many similar problems,
Neutrosophic Set, Correlation Coefficient of
Weighted Correlation
Coefficient of Neutrosophic vague HyperSoft
Set. does not handle well. This theory deals with
imprecise and vague situations where exact

such as weather forecasting, stock price
Neutrosophic  Set, prediction, and political elections containing

indeterminate conditions that fuzzy set theory

1. Introduction
Neutrosophy was pioneered by Smarandache
[1]. It is a branch of philosophy which studies

analysis is either difficult or impossible. After
the pioneering work of Smarandache. In 2005,
Wang et al. [7] introduced the notion of interval
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neutrosophic set (INS) which is a particular
case of the neutrosophic set (NS) that can be
described by a membership interval, a non-
membership interval, and an indeterminate
interval, thus the NS is flexible and practical,
and the NS provides a more reasonable
deal with

indeterminate and inconsistent information.

mathematical framework to
The theories of both neutrosophic set and
interval neutrosophic set have achieved great
success in various areas such as medical
diagnosis [8], database [9,10],
[12,13,14], and decision
[15]. Although
distance measures, similarity measures, and

topology[11],
image processing
making problem several
correlation measure of neutrosophic sets have
been recently presented in [16, 17], there is a
rare investigation on correlation of interval
neutrosophic sets. It is very common in
statistical analysis of data to finding the
correlation between variables or attributes,
where the correlation coefficient is defined on
ordinary crisp sets, fuzzy sets [18], intuitionistic
fuzzy sets [19,20,21],

[16,17] respectively. In this paper we first

and neutrosophic set

discuss and derive a formula for the correlation
coefficient defined on the domain of interval
neutrosophic sets. The paper unfolds as
follows. The next section briefly introduces
some definitions related to the method. Section
III presents the correlation and weighted
the

neutrosophic set. Conclusions appear in the last

correlation  coefficient of interval

section.

2. Neutrosophic Vague Hypersoft Set

(NVHSS)

Let F(S;) be the worldwide collection X and

P(X) be a power set of Consider

as kg1, ka2, ka3, . kgnand for n 21, There are a

few unique characteristics such as
ko1, kao, kazy oo kgnand Ky, Koo, Koz, e - Ko

are sets with the following constraints for
corresponding values and characteristics,
correspondingly  K,q1, K4, Koz, oo Koy With
Kqi N Ky = @, The relationship between ai #
ale{1,23 ... n}

al and ak, and

Ko1, Koz, Koz, oo . Kgn='S. Fis a mapping from
Ku1, Koz, Koz oo Kan to P(X)
and F(Kgq1, Kuz, Kgzy oo - Kan) ={<
ax, T (ax),I (ax),F (ax) >,ax € X} whereT,],
F are membership values respectively such that
T,LF: X - [07,17] and Where T(ax) =
[T, T*],I(ax) =[ I",I*],F (ax) =[ F~,F"]
T+=1— F,F* =1— T-,0< T(ax) +
I (ax) + F (ax) < 3.
Definition.
e An NVHSS A is empty if in {T,(AX)=
supT,(AX) = 0, infl,(AX)= supl(AX) = 1,
infF,(AX)=supF,(AX) =0 , for all x in A.
Definition
Let A and B be two neutrosophic vague
Hypersoft sets in the universe of discourse
X = (X1, Xaz Xaz Xatr eoeeeeenn Xun ). The
correlation coefficient of Aa and Ba is given by
R(Aa,Ba)=

C(Aa,Ba)
(C(Aa,Aa).C(Ba,Ba))%
where the correlation of two NVHSSs A and B

is given by
C(Aa,Ba)=X7o((Taq (%) (Tpa(x)) +
(IAa(xz)- (IBa(xz) +
(FAa(xi)- (FBa(xi) ) (3)
And the informational energy of two NVHSSs
A and B are given by
C(Aa, Aa) =X o (((Taa (x0)- (Taa (%)) +
(Laa(x0)- (Tpa (x;) +
(FAa(xL) (FAa(xL)) (4)

C(Ba,Ba) =Xio((Tpa (x0)- (Toa () +

(Ia (x)- Upa (x;) + (Fpa (x;). (Fpa (x;)) (5)

3. Correlation Coefficient of Neutrosophic
vague Hypersoft Set

Let X be a non-empty set (universe). X and P(X)
Consider

be a power set of

as kg1, kaz, kgsy e kgnand for n>1, There are a

few  unique characteristics such as
ka1, Kaz ka3 oo - - kgnand

Ka1, Koz, Koz, ... . Kgpare sets with the following
constraints for corresponding values and
characteristics, correspondingly
Ky, Ky2, Koz) oon . . Ky, with K;; N Ky = @, The

relationship between ai # al and k, 1€{1,2,3 ...

n}and Kg, K4p, Ky3, o . Kgn=S. Fis a mapping
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from Ko1, Kpo, Kgzy oo - Ko to P(X) {(ax, Tg,, Fpa, Fga): ax € X}.Then the correlation
and F(Kgq, Koz, Koz oo - Kan) ={< coefficient of Aa and Ba

xa, T (xa),I (xa),F (xa) >,xa € X} whereT, ],
F are membership values respectively such that
T,I,F: X - [07,17] and Where T(xa)=
[T, T*],I (xa) =[17,1*],F (xa) =

[ F,FY|T*=1— F,Ft =1— T~,0<
T(xa) + I (xa) + F (xa) < 3.Then the
Correlation Coefficient of Aa and Ba

R(Aa, Ba)=— 4280

(C(Aa,Aa).C(Ba,Ba))%
where the correlation of two NVHSSs Aa and
Ba is given by
C(AaBa)=S1o((Tia (xa,). T (xa))) +
(Laa (xa;). Igq (xa;)) + (Faq(xa;). Fpa(xa;)) +
(T xa). T (xa)) + (a (rap). Iq (xa) +
(Fia(xay). Fga (xa;))
And the informational energy of two NVHSSs
Aa and Ba are given by
C(Aa,Aa) =57 ((Tia (xa). Tig (xa)) +
(IAa(xaL)' IAa (xal)) + (FAa(xaL)- FAa(xaz)) +
(T, (eay). Ta (xa)) + (i, (xay). iy (xa;) +
(FAa (xa ) FAa (xa ))
C(Ba,Ba)y=1o((T5a (xa;). Tga (xa))) +
(IBa(xaL)- IBa (xal)) + (FBa(xal)- FBa (xal)) +
((Tg—a (xai)- Tg—a (xai)) + (Iga (xai)- [ga (xai) +
(Fa(xa;). Fgq(xa;))

Definition 3.2

Let X be a nonempty set and I the unit interval
[0, 1]. A Neutrosophic Vague set with T and F
are dependent neutrosophic components
[NVS] Aa and Ba of the form A =
{(@x, Taq, Faa, Fan): axeX} and B =
{(ax, Tga, Fpa, Fpa): axeX}Then

1. Aac = {(ax, Taa, Faa Faa): axeX}

C(Aa,Ba)
p(4a,Ba) =
JC(Aa, Aa).C(Ba, Ba)
C(Aa,Ba)=}}. 0((TAa(xa ). Tgq(xa; )) +
(IAa(xal)- IBa (xal)) + (FAa(xal)- FBa(xal)) +
((TA+a(xai)-Tga(xai)) + ([Xa(xai)- I;a (xai) +
(FA+a(xai)' Fga(xai))
And the informational energy of two NVHSSs

Aa and Ba are given by
C(Aa,Aa) = 0((TA,,L(xa ). Tag (xa; )) +
(Lia (xay). IAa(xal)) + (Faa(xay). Fia(xa;)) +
(T (xay). Ti, (xa)) + (L (xay). i (xa) +
(FAa(xa ) FAa(xa ))

C(Ba,Ba)=X1o((Tsa (xay). Ta (xa)) +
(Upa(xay). Ipq (xa;)) + (Fga(xa;). Fpe(xay)) +
((Tga(xai)-TBtl(xai)) + (Iga(xai)-lga(xai) +

(Fg—a(xai)- Fga(xai))

Proposition 3.4
The defined correlation measure between NVS
A and NVS B satisfies the following properties
1. 0spA4h<1
2. oA B)=1if and only if A=F
3. pA B)=pBA).
Proof:
(i) 0<p(48)<1
As the membership, inderminate and non-
membership functions of the NVS lies between
0 and 1, p(4,B) also lies between 0 and 1. We
will prove
C(Aa,Ba)=E1o((Tia (xa,). T (xa))) +
(L (xay). Iga(xay)) + (Fig(xay). Fgo(xa,)) +
(T, (xa). Toa (xay)) + (I (xay). I3, (xa;) +
(Fia(xa). Fgq (xa;))
=2 ? 0((TA_a(xa1) TB_a(xal)) +

{(ax, max(Ty, (ax), Taa (ax)), max(Iya (ax), Iga (ax)), ﬁ?-“ 30 1 080 (). Fa (1)) +

(Bxaz) (IAa(xaz> IE,(xa,) +
(FAa(xaz)- FBa(xa2)+- .. +((TAa(xan)- TBa (xan)) +

{(ax, max(Ty, ((ax), Tga (ax)), max(lxa ((ax), Iga (@)Y mnf¥EE) 6 %50, H Eafrd) €a (¥2n))

2. AauUBa =
X}
3. AanBa =
X}
Definition 3.3

Let X be a nonempty set and I the unit interval
[0, 1]. A Neutrosophic Vague set with T and F
are dependent neutrosophic components
[NVS] Aa and Ba of the form Aa =
{(ax, Taa, Faa Faa):ax e X} and Ba =

By Cauchy-Schwarz inequality, (Xa1ya1 +
Xa2Yaz Tt XanYan)2 = (Xalz T Xazz Tt
Xanz)- (Yalz t Vazz +0+ Yanz)' where (Xalz +
Xazz + "+ Xanz) € Rn and (Yaiz + Yazz +
4+ Yanz) € Rn, we get
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(C(Aa, Ba))2={( ((TA_a(xal))4 + (IA‘a(xal))4 +
(FA‘a(xal))4) + ((TAJra(xal))4 + (1A+a(xa1))4 +
(FA+a(xa1))4) + +ot ((TA‘a(xan))4 +
(lia(xa)” + (Fia(xa)") + (T (xan))" +
(Lo Gean))* +
(Ff.(xan)") ((TraCean)* +
(I,;a(xal))4 + (Fga(xal))4) + ((TB‘a(xal))4 +
(Iga(xal))4 +
(Fra(xa)®) +....+ ((Tra(xan))" +
(zaCxa)* + (Fra(xan))’) + ((Tha(xay)" +

(o) + (Fla(ran)") )}
(C(Aa, Ba))? < (C(Aa, Aa)) x (C(Ba,Ba))
ANDp(A,B) < 1.
Therefore the property 0 < p(4,B) <1 is proved.
(ii) p(A,B)y=1if and only if A=B
Let the two NVHSS Aa and Ba be equal (i.e Aa=
Ba). Hence for any
C(Aa,Aa)=C(Ba,Ba) =
Y o((Tiq (xay). Tag (xay)) +
(Laa (xay). Ly (xa;)) + (Faa (xay). Faa(xa;)) +
((TA+a (xai)- TA+a (xai)) + (IXa (xai)- [Xa (xai) +
(FAa (xay). FAa (xa;))

C(AarBa) Z 0((TAa (xal) TBa (xal)) +
(IAa(xaz)- IBa (xaz)) + (FAa (xal)' FBa(xal)) +
((TA*Z; (xa;). Tiy (xay)) + (I3, (xa;). I3 (xa;) +

(Fia(xa;). Fga(xa;)) = C(Aa,Aa)

Hence
C(Aa,Ba)

p(4, B) _,/C(Aa,Aa).C(Ba,Ba)

C(AaAa)
/C(Aa,Aa).C(Aa,Aa)

Let the p(4, B) =1. Then, the unite measure is

possible only if
C(Aa,Ba) _
+/C(Aa,Aa).C(Ba,Ba)
Hence A =B
iii) If p(4, B)= p(B, A), It obvious that
C(Aa,Ba) C(Aa,Ba) _
J/C(Aa,Aa).C(BaBa) ,/C(AaAa).C(Ba,Ba) p(Ba, Aa)

C(Aa,Ba)=1((Tia (xa)). Tro (xa))) +
(IAa(xaz)- IBa (xal)) + (FAa (xal)' FBa(xal)) +
(T4, (xa). Toy (xa)) + (L (xay). I3, (xa;) +

(FA+a(xai).F§a(xai)) = C(Ba, Aa)

Definition 3.5
Let A and B be two NVHSs, then the

correlation coefficient is defined as p’(Aa,Ba) =
C(Aa,Ba)
max{C(Aa,Aa).C(Ba,Ba)}

4 Application Based on Correlation on NVHSS
In this section we given some application of NVHSS
in Decision making method using the correlation
measure.

Decision Making Problem

A company wants to invest a sum of money in a
mobile Car Types industry.

Let S be the set of decision makers to decide best
Car model given as

S=1{Ry, Ry, R3}

also consider the set of attributes as

A;=Engine Type, A,
Bracket

B,= Car type, B, = Seat, B; = Variate.

= Safety Rating, A; = Price

And their respective attributes are given as
A; = Engine Type = {Electric, Hybrid, Fuel}
A,= Safety Rating = {Bad, Good, 5 S}

A5 =Price Bracket={30L, 50 L, 80 L}

B,= Car type = {Convertible, Coupe, Sedon}
B, =Seat={7S5,45,5S}

3 = Variate = {Low end, Midden end, Top end}

Table:1

Electric

Hybrid

Fuel

X1

[0.4,0.6][0.4,

0.5][0.4,0.6]

[0.4,0.5][0.1,

0.4][0.5,0.6]

[0.3,0.6][0.4,
0.5][0.4,0.7]

X2

[0.2,0.5][0.2,

0.3][0.5,0.8]

[0.1,0.3][0.2,

0.3][0.7,0.9]

[0.1,0.2][0.3,
0.4][0.8,0.9]

X3

[0.2,0.5][0.2,

0.3][0.5,0.8]

[0.4,0.5][0.1,

0.2][0.5,0.6]

[0.1,0.5][0.2,
0.3][0.5,0.9]
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Table:2 Table:5
A, Bad Good 58 B, | 7S 45 58S
x| [0.2,0.51,[0. | [0.1,0.2],[0. | [0.4,0.5],[0.2 Ba | [0.4,0.5],[0. | [0.2,0.7],[0. | [0.1,0.3],[0.
2,0.3],[0.5,0. | 1,0.3],[0.8,0. | ,0.3],[0.5,0.6 d |20.3][0.5,0 | 1,0.2],[0.3,0 | 2,0.3],[0.7,0
8] 9] ] 6] .8] 9]
X,| [0.4,0.5],[0. | [0.2,0.3],[0. | [0.1,0.3],[0.2 G | [0.3,0.6],[0. | [0.3,0.6],[0. | [0.3,0.4],[0.
1,0.2],[0.5 1,0.4],{0.7,0. | ,0.3],[0.7,0.9 oo | 4,0.5],[0.4, | 4,05],[04, | 1,0.2],[0.6,0
0.6] 8] ] d |0.7] 0.7] 7]
x3| [0.1,0.5],[0. | [0.6,0.8],[0. | [0.1,0.2],[0.3 5 1 [0.1,0.5],[0. | [0.6,0.8],[0. | [0.1,0.3],[0.
2,0.3],[0.5,0. | 2,0.3],[0.2,0. | ,0.4]),[0.8,0. S |2,0.3],[0.50 | 20.3],[0.2,0 | 2,0.3],[0.7,0
9] 4] 9] 9] A4] 9]
Table:3 Table:6
43 30 L 50 L 80 L
x1| [0.2,0.7],[0.1 | [0.4,0.5],[0.2 | [0.2,0.5],[0.2 B3| Low end Midden Top end
,0.2],[0.3,0.8 | ,0.3],[0.5,0.6 | ,0.3],[0.5,0,8 end
] ] ] 31 1[0.1,0.2],[0.3 | [0.4,0.5],[0.1 | [0.4,0.5],[0.2
X,| [0.3,0.6],[0.3 | [0.1,0.3],[0.2 | [0.4,0.5],[0.1 0| ,0.4],[0.8,0.9 |,0.2],[0.5,0.6 | ,0.3],[0.5,0.6
,0.4],[0.4,0.7 | ,0.3],[0.7,0.9 | ,0.2],[0.5,0.6 L|] ] ]
] ] ] 51 10.2,0.7],[0.1 | [0.1,0.5],[0.2 | [0.2,0.5],[0.2
x3| [0.3,0.4],[0.1 | [0.1,0.2],[0.3 | [0.1,0.5],[0.2 01,0.2],[0.3,0.8 | ,0.3],[0.5,0.9 | ,0.3],[0.5,0,8
,0.2],[0.6,0.7 | ,0.4],[0.8,0.9 | ,0.3],[0.5,0.9 L|] ] ]
] ] ] 8 | [0.1,0.3],[0.2 | [0.3,0.6],[0.3 | [0.3,0.4],[0.1
01,0.3],[0.7,0.9 | ,0.4],[0.4,0.7 | ,0.2],[0.6,0.7
Table:4 L|] ] ]
B; | Convertibl | Coupe Sedon
e Let’s assume F(A) = F(Electric, 5 S, 50 L) = {x,
Ele | [0.2, 0.3],[ | [0.2,0.4],[0. | [0.4,0.6],[0. Xy, X3}
ctri | 0.2,0.4],[0. | 3,0.5],[ 4,0.5],[0.4,
c 7,0.8] 0.6,0.8] 0.6] Table:7
Hy | [0.2, [0.2,0.5],[0. | [0.4,0.5],[0. F( | Electric 55 50 L
bri | 0.4],[0.2, 1,0.3],[0.5,0 | 1,0.4],[0.5,0 A
d |0.3],[0.60. | .8] 6] )
8] X1 | [0.4,0.6][0.4 | [0.4,0.5],[0. | [0.4,0.5],[0.
Fu | [0.4,0.5],[0. | [0.3,0.5],[0. | [0.3,0.6],]0. ,0.5],[0.4,0. | 2,0.3],[0.5,0. | 2,0.3],[0.5,0.
el 1,0.5,[0.5,0. | 3,0.4],[0.5,0 | 4,0.5],[0.4, 6] 6] 6]
6] 7] 0.7] %2 | [0.2,0.5][0.2 | [0.1,0.3],[0. | [0.1,0.3],[0.
,0.3],[0.5,0. | 2,0.3],[0.7,0. | 2,0.3],[0.7,0.
8] 9] 9]
x3 | [0.2,0.5][0.2 | [0.1,0.2],[0. | [0.1,0.2],[0.
,0.3][0.5,0.8 | 3,0.4],[0.8,0. | 3,0.4],[0.8,0.
| 9] 9]
JIMRES, Volume 12, Issue 6, 2026 DOI: 10.63148/01.2026030 6819-6825
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Let’s assume F(B) = F(Convertible, 5 S, Seat, Top

calculate the correlation coefficient of two

end) = {xy, x5, x5} interval neutrosophic vague hypersoft sets.
Table:7 Conflict of Interest. There is none among the
F(B | Conver |55 Top end authors
) tible
Ele | [0.2, [0.1,0.3],[0.2, | [0.4,0.5],[0.2, Funding.
ctri | 0.3],[ 0.3],[0.7,0.9] | 0.3],[0.5,0.6] No external funding, private or government
C 0.2,0.4], financial support or grant was received before,
[0.7,0.8] during and after this study.
5S |02, [0.3,0.4],[0.1, | [0.2,0.5],[0.2,
0.4],[0.2 | 0.2],[0.6,0.7] | 0.3],[0.5,0,8]
0.3],[0.6
,0.8]
50 |[04, [0.1,0.3],[0.2, | [0.3,0.4],[0.1,
L 0.5],[0.1 | 0.3],[0.7,0.9] | 0.2],[0.6,0.7]
,0.5],
[0.5,0.6]
Using this equation p(A, 5) =\/%
Table:8
Convertible | 55 Top end
Electric | 0.7532 0.5841 0.8643
5S 0.5619 0.7824 0.5102
50 L 0.7044 0.5937 0.7289
P D) a5
Table:9
Convertible | 55 Top end
Electric | 0.5738 0.5122 0.6997
55 0.3670 0.6134 0.4358
50 L 0.5292 0.5784 0.6729
The highest correlation measure from the Table
8 and Table 9 gives the proper decision
Highest Correlation: The strongest
relationship is found between Electric and Top
end ( o = 0.8643%), suggesting these attributes
share the most similar informational energy
profile in your model. It shows that the interval
neutrosophic vague hypersoft sets A and B
have a good positively correlation. Conclusion:
In this paper we introduced a method to
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