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Abstract:

The paper proposes the generalized version of the multipolar neutrosophic soft set. The
neutrosophic soft set (NSS) is an advanced extension of the neutrosophic set, which accommodates
the alternatives' parametrized values. This paper extends the NSS to generalized multipolar NSS
and introduces some fundamental operations for generalized multipolar NSS with their necessary
properties. We define the correlation coefficient (CC) and weighted correlation coefficient (WCC)
for the generalized multi-polar neutrosophic soft set. Several desirable properties for CC and WCC
and their relationship are derived. Finally, based on established correlation measures, a decision-
making algorithm under the neutrosophic environment is stated to tackle uncertain and vague
information. The applicability of the proposed algorithm is demonstrated through a case study of
the decision-making problem. A comparative analysis with several existing studies reveals the
effectiveness of the approach.

Keywords: multipolar neutrosophic set; generalized multipolar neutrosophic soft set; CC; WCC;
MCDM.

1. Introduction

Uncertainty plays a dynamic role in many areas of life (such as modeling, medicine, engineering,
etc.). However, people have raised a common question: how do we express and use the concept of
uncertainty in mathematical modeling. Many researchers planned and endorsed different methods
to resolve those difficulties that contain hesitation. First of all, Zadeh presented the idea of fuzzy sets
(FS) [1] to resolve uncertain complications. But in some cases, fuzzy sets are unable to handle the
situation. To overcome such scenarios, the idea of interval-valued fuzzy sets (IVFS) was presented by
Turksen [2]. In some cases, we must consider the object's nonmembership value, which cannot be

dealt with by FS nor by IVFS. To conquer such issues, Atanassov planned the intuitionistic fuzzy set

Aiyared lampan, Rana Muhammad Zulgarnain, Imran Siddique, Hamiden Abd El-Wahed Khalifa, A Decision-Making
Approach Based on Correlation Coefficient For Generalized multi-Polar Neutrosophic Soft Set


mailto:ranazulqarnain7777@gmail.com
mailto:imransiddique@umt.edu.pk
mailto:ranazulqarnain7777@gmail.com

Neutrosophic Sets and Systems, Vol. 51, 2022 222

(IFS) [3]. The idea proposed by Atanassov involves only under-considered data and membership and
non-membership values. However, the IFS theory cannot handle the overall incompatibility and
inaccurate information. To solve the problem of incompatibility and incorrect information,
Smarandache [4] proposed the idea of NS. Molodtsov [5] presented a general mathematical tool for
addressing uncertain environments known as soft set (SS). Maji et al. [6] extended the concept of SS
and proposed fundamental operations with their desirable properties. Maji et al. [7] established a
decision-making technique utilizing their developed operations and used it for decision making. Ali
et al. [8] extended the notion of SS and developed some new operations with their properties. The

authors [9] proved De Morgan's law by using different operators for the SS theory.

Maji [10] offered the idea of a neutrosophic soft set (NSS) with necessary operations and
properties. The concept of the possibility NSS was developed by Karaaslan [11]. He also established
a DM technique utilizing And-product based on the possibility NSS to solve DM issues. Broumi [12]
created the generalized NSS with some operations and properties and used the proposed concept for
DM. Deli and Subas [13] extended the notion of single-valued Neutrosophic numbers (SVNNs) and
offered a DM approach to solving MCDM problems. They also developed the idea of cut sets for
SVNNSs. Wang et al. [14] presented the correlation coefficient (CC) for SVNSs and constructed a DM
approach utilizing their developed correlation measure. Ye [15] offered the idea of simplified NSs
and developed the aggregation operators (AOs) for simplified NSs, and established a DM
methodology to solve MCDM problems utilizing his developed AOs. Masooma et al. [16] proposed
a multipolar neutrosophic set by combining the multipolar fuzzy set and NS. They also established
various characterization and operations with examples. Zulgarnain et al. [17] introduced some AOs
and correlation coefficients for interval-valued IFSS. They also extended the TOPSIS technique using
their developed correlation measures to solve the MADM problem. Zulqarnain et al. [18] introduced
operational laws for Pythagorean fuzzy soft numbers (PFSNs). They developed AOs such as
Pythagorean fuzzy soft weighted average and geometric using defined operational laws for PFSNs.
They also planned a DM approach to solve MADM problems with the help of presented operators.
Zulqarnain et al. [19] planned the TOPSIS methodology in the PFSS environment based on the
correlation coefficient. They also established a DM methodology to resolve the MCGDM concerns

and utilized the developed approach in green supply chain management.

Many mathematicians have developed various similarity measures, correlation coefficients,
aggregation operators, and decision-making applications in the past few years. Zulgarnain et al. [20,
21] introduced some novel AOs for PFSS based on Einstein norms. Siddique et al. [22] proposed the
score matrix for PFSS. Peng and Garg [23] proposed various PFS similarity measures with multiple
parameters. Zulgarnain et al. [24, 25] presented the generalized neutrosophic TOPSIS and an
integrated neutrosophic TOPSIS model and used their proposed techniques for supplier selection in
the production industry. Saeed et al. [26] established the concept of mPNSS with properties and
operators. They also developed a distance-based similarity measure and used the proposed similarity
measure for decision-making and medical diagnosis. Zulqarnain et al. [27] developed some novel
AOs for PFSS considering the interaction. Zulqarnain et al. [34] presented the generalized multipolar
NSS and introduced some information measures to solve decision-making problems. They also
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extended the concept of multipolar NSS to multipolar interval-valued NSS with basic operations and
their desirable properties [35].

In this era, professionals believe that real life is moving toward multi-polarization. Therefore,
there is no doubt that the multi-polarization of information has played an essential role in the
prosperity of many fields of science and technology. In neurobiology, multipolar neurons accumulate
a lot of info from other neurons. The motivation for expanding and mixing this research work is
gradually given in the whole manuscript. We prove that under any appropriate circumstances,
different hybrid structures containing fuzzy sets will be converted into special privileges of GmPNSS.
The concept of the neutrosophic environment of multipolar neutrosophic soft sets is novel. We
discuss the effectiveness, flexibility, quality, and advantages of planned work and algorithms. This
research will be the most versatile form that can be used to merge data in daily life complications. In
the future, current work may be extended to different types of hybrid structures and decision-making
techniques in numerous fields of life.

The following research is organized: In section 2, we recollected some basic definitions used in the
subsequent sequel, such as NS, SS, NSS, and multipolar neutrosophic set. In section 3, we proposed
the generalized version of mPNSS with its operations and introduced the idea of CC and WCC with
their properties. Furthermore, a decision-making approach has been established based on developed
CC. Finally, we use the developed method for decision-making in section 4. We also presented the
comparative study of our proposed similarity measures and CC with existing techniques in section
5.

2. Preliminaries

In this section, we recollect some basic concepts such as the neutrosophic set, soft set, neutrosophic
soft set, and m-polar neutrosophic soft set used in the following sequel.

Definition 2.1 [4]

Let U be a universe, and A be an NS on U is defined as A = {u, (/uc,, (w), v 4(w), w, (u)): uceE
U}, where u, v, w: U > 107, 17[and 0~ < u4(u) + v4(w) + wy(u) < 3%

Definition 2.2 [5]
Let U be the universal set and £ be the set of attributes concerning U. Let P(U) be the power set
of U and A € &. A pair (F, A) is called a soft set over U, and its mapping is given as

F:A - P(UW)
It is also defined as:

(F,A) ={F(e) e P(U):e € E,F(e) = Qifed A}

Definition 2.3 [13]
Let U be the universal set and £ be the set of attributes concerning U. Let P(U) be the
Neutrosophic values of U and A € €. A pair (F,A) is called a Neutrosophic soft set over U and
its mapping is given as

FiA - P(U)
Definition 2.4 [19]
Let U be the universal set and £ be the set of attributes concerning U, then F; is said to multipolar

neutrosophic set if
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Fe = {u, (si e u,(u), s; o v,(u),s; we(u)):u €EU e€c&i= 1,2,3,....m}, where s; ® ug, s; ®
ve,Sp e we: U > [0,1],and 0 < s ¢ ug(w) + s; 0 ve(w) + s; o we(w) < 3;,i=1,2,3,....m. u,

1, and w, represent the truth, indeterminacy, and falsity of the considered alternative.

3. Basic Operations and Correlation Coefficient for Generalized Multi-Polar Neutrosophic Soft

Set

In this section, we develop the concept of GmPNSS and introduce aggregate operators on GmPNSS
with their properties.

Definition 3.1

Let U and E are universal and set of attributes respectively, and A € E, if there exists a mapping
® such as

®: A > GmPNSSY
Then (®, A) is called GmPNSS over U defined as follows

Yo = (@, A)= {(e (u q>ﬂ(e)(u))> e € Euell),

where ®_4(e) = {u, (si * Uqey(U),s; * V)W), S; e wﬂ(e)(u)):u € Ue €EE; i € 1,2,3, ...,m},

and
0 <s;®uyey+s; e vye@+s; ® wye() <3foralli €1,2,3,., meé€Eand u €U
Definition 3.2

Let Y, and Yy are two GmPNSS over U, then Y, is called a multi-polar neutrosophic soft subset
of Yg. If
S gy W) < s 0 upey W), s Ve (W) < 5p s vpE)(W) and s; © wiye(W) = S; @ wpE) (W)
foralli € 1,2,3,..., m; e € E and u € U.
Definition 3.3
Let Y, and Yz are two GmPNSS over U, then Y, = Y, if
Si ® wge)(W) < 5p 0 Uy (W), S; @ Upey (W) < 5; 0 wye)(W)
Si ® V(W) < sp 0 vy (W), 5; @ Ve (W) = 50 vye)(W)
Si @ Wy (W) = 5; @ wyey(w), s; @ weey(w) = 5; ¢ wyew)
foralli € 1,2,3,..., m; e € E and u € U.
Definition 3.4
Let Fz = {up, (i » wz(wy),s; » vi(w),s; » wiw)):w € U; i € 1,2,3,...,m} and
G5 = {we (50 » wpwy),s;  vs(we),s; » ws(w)):u € U i € 1,2,3,...,m} are two GmPNSS over

a set of parameters E = {xy, %,, %3, ..., #,}. Then informational neutrosophic energies of two
GmPNSS can be expressed as follows

Eamewss (F2) = Ziea Thes (50 8,0 + (5005, + (51005, a0 )

Egmenss (G5) = X1 Xkt <<5i . uéj(uk))z + <5i . ”Ej(uk))z + (Si i Wéj(uk)>2)

Definition 3.5
The correlation of two GmPNSS can be presented as follows

Sempnss(Fa, Gp) =
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> {(si "uﬁj(uk)si 'uéj(uk)+Si'4’Aj(uk)5i"‘f1§j(uk) +>'i €123 } 3.1)
ekt Si'wlj(uk) Si"wéj(uk) ' .
Definition 3.6
Let F4z and G are two GmPNSS, then the CC between them can be defined as follows
Romenss (Fa G5)= SoneiissCa Op) (3.2)

\/EGmPNss(T@Tg) . E6mpNss(Gg.95)
Remenss (Fa, Gs) =

t
py Zk=1<5i”“v71j (uk)Si'upj (up) tSitvg; (uk)Si'Uf;j (uk)+si-w;1j (u) Si*wp; (uk)>

2 2 2 2 2
JZ]Z-=1Zﬂ:1<<Si°u;j(uk)) +(5i‘”j].(uk)> +<Si'ng(uk)) )\/Z§=12}t€=1(<si'u§j(uk)> +<Si'v§j(uk)> +<5i'w1§j(uk)> )

Proposition 3.7
Let Fz and Gz are two GmPNSS, then the CC Rgmpnss (Fi, Gi) between them satisfied the
following properties

1. 0 < Remenss (Fa, Gg) <1

2. Remenss (Fiar G5) = Remenss (Gs, Fa)
3. It Fy=Gpiesiouy(w) = speuy(we, siovg () = s vp,(w), and s; o wy, (W) =

2

s 0w§j(uk) forall j, k, where i € 1,2,3,...,m, then Rgmpnss (Fa, Gz)=1.
Proof 1
Rempnss (Fi, Gz) = 0is trivial, so we just need to prove that Rgppnss (Fa, G5) < 1.
As we know that

gGmPNSS Fa Gp) = Zf=1 Zi=1 <

5; ¢ uAj(uk)Si . ’Vvéj(uk) +5;e ’Vlj(uk)si . ”Ej(uk) +>

Sip® wAj(uk) Si ’Wéj(uk)
= Sen (51 0 e, s+ a5, () + 510 07, ()sy o 05, () + 50 10 () 51 0 w0 ()

#8550 1, Q)i+ g ) 50z () » 0 (1) 5 a0, () 5+ 5 1)

+

+ Z§=1 <5i ° ’”'A]-(ut)si * uéj(ut) ts;° ”Aj(ut)si * ”Ej(ut) t+s;° wAj(ut) Sip® wéj(ut))

(51 * 102, (ua)si @ 1, (uy) + 5; 0 v, (u)s; o v, (W) + 570w, () 57 0 w0, (ul) + )
) (S' o ug,(u)s; e up, (W) +5; e vz, (Ug)s; e v, (Ug) +5; 0wz, (W) s; e wip, (u1) +t }‘F
(st + ez, uadsi o 1, (uy) + ;0 vz, ()i o 05, (uy) + 51 0 wiz, () ;0w ()
(st * 10z, ()i » 105, (W) + 51 0 05, (up)s; o v, (up) + 51 0 wiz, (03) 51 0w, () + )
i (Si o ug,(U)s; o up,(Uy) + 5; 0 vz, (Up)s; o v, (W) + 5p 0wz, (Uy) s; @ wéz(uz)) +-t $+"'+
)

\ (SL * qu(uz)sl *Ug, (uz) + ;¢ ”Az(uz)sz * ’U’Bz(uz) ts;° wAz(uZ) Spewp, (uz)

(51 @ 10, Qui)si = 0, () + 5, 2 0, Qidse » 0, (W) + 5 0 wip, () 5; + w0, () ) + o+

(50 # 10, Quidsi = 10, () + 5, 2 0, Quidsy » 05, (i) + 50 wiz, () s, + ', (u,a 1

(s 10a, Qs » s, () + i 03, (s » 075, () + 5 0, () 5+ w0 ()
= Z§=1 <SL ° uﬁl(ul)SL ° uéj(ul) + sl ° /M'AJ(uZ)sl ° ué}(uz) + ot Sl ° ugj(ut)sl ° /M’E}(u’t)>
+ Y-t (Si * ”Aj(ui)si o ’Véj(u1) ts;e ’VA]-(uz)Si . ”B‘j(uz) T ts;e "fﬁj(ut)si * ”féj(ut))

+ Yo siewy (usp e wi (W) + 5 0wy (Up)s; e wig (u) + -+ 5; ¢ wy (Ue)s; e wi (ur)
J ] J J J J

By using Cauchy-Schwarz inequality, we get
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%, ((si . ugj(ul))z +(see “Aj(u2)>2 ot (s ug,.(ut))z) +

ompnss @ 65* = 151 (50 w4, )+ (5105 )+t (500 v @) )04

7=1 <<5i . ’ng(uﬂ)z + <5i . W,«ij(uz))z +t (Si . WAj(ut))z)
j=1 ((si . /l‘véj(uﬂ)z + <Si . ’”«éj(uz))z + -+ (Si . ’uéj(ut)>2) +

= ((si . vg,-(ul))z + (Si . vé}.(uz))Z 4ot <si . v,;j(ut)>2> 4ot

j=1 ((si . ’Wéj(uﬂ)z + (Si . ’Wéj(uz))z +-t+ (Si . Wéj(ut)>2)
- { 1 Tkt ((si g )+ (500w )+ (s wg,.(ut))z)} x { 51 Bhes ((si g () +

(sc0m ) + (s w,;j(ut))z)}

= Egmpnss (Fa) * Egmpnss (G)
Therefore, (Sgmpnss (F4,G5))? < Empnss (Fa) * Egmenss (Gs)- Hence, by using Definition 3.6, we

get

Remenss (Far Gg) < 1,500 < Rempnss (Far, Gg) < 1
Proof 2 The proof is obvious.

Proof 3

As we know that

Remenss (Fa, Gi) =

)y Zi:l(sing (uk)Sr'ugj (u) +Si'v§j (uk)Si"UEj (uk)+5i"w§j (u) Si*wp; (uk)>

2 2 2 2
\/Z?=1Zi=1<<si°u§j(uk)) +(5i'”§}.(uk)) +(Si'w1§}.(uk)> )\/Zﬁlzi:l((ﬁ'ugj(uk)) +(5i'”1§j(uk)> +<Si'wl§j(uk)> >

As we know that s; e ugj(uk) =5 u,;}.(uk), S;® ’Lfgj(uk) =5 ’Véj(uk), and s; w,ij(uk) =5

2 2

wi, (uy), for all j, k, so by using Definition 3.6, we have

Remenss (Far, Gg) =
2 2
Z§=1Zi:1<(5i'u§j(uk)) +(5i'”1‘3j(uk)> +<5i’w§j(uk)> )

2 2 2 2
\/Z§=1Zf¢=1<<5i"u§j(uk)) +(Si'4f§j(uk)) +(Si'ng(uk)> )\/Zleziﬂ((si'ugj(uk)) +(Si°4f§j(uk)>

2

2

2
+<Sioij (uk)> >

Hence
Remenss (Fa Gg) = 1.
Definition 3.8
Let Fz and Gz are two GmPNSS, then the CC between them also can be defined as follows
Sem Fz Gp)
Rémmvss Fa G5)= 4 E (3.3)

max{Egmpnss(F1.F1)EempNss (G568}

t
i Zk=1(sl-~u;1j (uk)si-ugj (uk)+5i”l’;1j (uk)si-vgj(uk)ﬂi-w;lj (ug) Si*wp,; (uk)>

Z z 2
2?=12}tc=1(<si-u;1j(uk)) +(5i'4’71]-(uk)> +<5i'wﬁj(“k)> )
" ¥S_, ¥t spoug (Ug) 2+ spovg (ug) 2+ siowp (ug) 2
LFl k=1\ \*1""B; k i*UB; k lng k J
Proposition 3.9

Let Fz and Gz are two GmPNSS, then the CC RL,.pnss (Fi, Gz) between them satisfied the
following properties.

1. 0< RémPNss (Fa G5) <1

2. RémPNss Fa G5)= :R%?mPNSS G5 Fa)

RémPNss(fFAr Gg)=
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3. If Fz=Gpie sioug(w) = s ous ), sievgu) = s;evp, (W), and s; o wy, (wy) =
si s wp,(w) forall j, k, where i € 1,2,3,..,m, then Rgmpnss (Fa, Gg)=1.

Proof
We can prove easily according to Definition 3.7.
It is important to anticipate the weight of IVNSS for functional determinations. When a decision-
maker alleviates a distinct weight for each object in the universe of discourse, the result of the purpose
may be distinctive. So, it is necessary to consider the weights before making a decision. Let @ = {w,
Wy, W3,..., Op) be a weight vector for experts such as @, > 0, Xy, 0, =1 and & = {5, §,, 8s,...,
8,} be a weight vector for parameters such as §; > 0, X1, §; = 1. By extending definitions 3.6, 3.8,
the notion of WCC has been developed in the following.
Definition 3.10

For two GmPNSS F; and Gz, the WCC between them can be defined as follows
SempNss(Fz Gg) (3.4)

Rewmenss (Fa, Gg) =
J‘SGmPNSS(TZ'TZ) EempPNss(GgGp)

Zf:l 8; (Z;&:l Qk(siwzj (uk)SiW—Ej (uk)+5i'4f;1j (uk)Si'vgj (uk)+5i'w;1j (ug) Si*wp; (uk)>>

2 2 2
{\/2%18" (Zi:l&k((s"'“"f(“")> +<Si'”7‘f(”")> +(s"'w7*j("")> >>\|
2 2 2
\/212-215j<2;t<=1(hk<<si-u§j(uk)> +(si-4f§j(uk)> +(5i"W§j(uk)> ))/
Definition 3.11

Let Fy and Gy are two GmPNSS, then the WCC between them can be defined as follows

SempNss(Fz, Gp)
RI :FV, ) = A B 35
cwmpnss (Fa Gp) max{Eempnss(F4.F4)Eempnss(GGp)} (3-5)

Rewmenss (Fa, Gg) =

5.8 <Zi=1 ‘bk<5i'4‘—;1j (uk)Sr'ugj (u) +Si'4f;1j (uk)Sinj (uk)+Si'w;1j (u) Si*wp,; (uk)>>

( 2 2 2 \
Z?=18j<21i=1d)k((Si'u;;j(uk)) +<SiW;1j(uk)) +(5i'w;1j(uk)> >>
X

2 2 2
?;15;'(2:;2:1dik(<5i'4/—§j(uk)> +<Si'4f§j(uk)) +(Si'ng(uk)> ))
11

If we consider @ = {?, e %} and 6 = {i, i,..., i}, then Rgywmenss (Fa, Gz) and Riympnss(Far Gis)
are reduced to Rgmpnss (Fa, Gi) and Rimpnss(Fa, Gi) respectively defined in 3.6 and 3.8.
Proposition 3.12
Let Fj and Gy are two GmPNSS, then the CC Rgympnss (Fi, Gs) between them satisfied the
following properties

1. 0 < Rewmenss (Fa, G5) <1

2. Rewmenss (Fir Gs) = Rewmenss Gz, Fa)
3. If Fa=Gpies; '”’/"Aj(uk) =S5 'uéj(uk)/ S; '”Aj(uk) =S5 '”Ej(uk)r and s; 'Wﬁj(uk) =

RéWmPNss(TAr Gg)=

s -furgj(uk) forall j, k, where i € 1,2,3,...,m, then Rgympnss (Fa, Gz) =1.
Proof
Similar to Proposition 3.7.

4. Application of Correlation Coefficient of GmPNSS for Decision Making

In this section, we proposed the algorithm for GmPNSS by using developed CC. We also used the

proposed method for decision-making in real-life problems.
4.1. Algorithm for Correlation Coefficient of GmPNSS

Step 1. Pick out the set containing parameters.

Step 2. Construct the GmPNSS according to experts.
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Step 3. Find the informational neutrosophic energies of any two GmPNSS.

Step 4. Calculate the correlation between two GmPNSS by using the following formula
si o g (wi)s; o wig, () + 5p 0 vy, (we)s; » vy (ui) +)

s;® wAj(uk) S;® w,;}.(uk): i€1,2,3,..,m

Sempnss(Fa, G5) = Z?=1 22:1 (

Step 5. Calculate the CC between any two GmPNSS by using the following formula

SempNss(F4, Gg)

Eempnss(F4F4) - Eempnss(GpGE)

Remenss (Far Gg) = \/

Step 6. Pick the most suitable alternate with a supreme correlation value

Step 7. Analyze the results.

The graphical representation of the proposed model is given in the following Figure 1.

Step 1 *Choose the set of parameters 1
Step 2 * Construct the GmPNSS in experts opinion 1
e Compute the informational neutrosophic energies of]
Step 3 GmPNSS )
Step 4 e Compute the correlation among GmPNSS |
e Calculate the CC between any two GmPNSS
Step 5 )
o Pick the most suitable alternate with supreme |
Step 6 correlation value )
;é °® Analyze the alternatives ranking

Figure 1: Flowchart of the proposed model

4.2. Problem Formulation and Application of CC for GmPNSS in Decision Making

Department of the scientific discipline of some universities U will have one scholarship for the post-
doctorate position. Several scholars apply to get a scholarship but referable probabilistic along with
CGPA (cumulative grade points average), simply four scholars call for enrolled for undervaluation
such as § ={S;, S,, S3, S4 } be a set of selected scholars call for the interview. The president of the
university hires a committee of four experts X = {X;, X,, X3, X,} for the selection post-doctoral
scholar. First of all, the committee decides the set of parameters such as E = {xy, x,, x3}, where x4,
%,, and x; represents the research papers, research quality, and communication skills for selecting
post-doctoral scholars. The experts evaluate the scholars under defined parameters and forward the
evaluation performa to the university's president. Finally, the university president scrutinizes the one
best scholar based on the expert’s evaluation for the post-doctoral scholarship.

4.3. Application of GmPNSS For Decision Making
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Assume S ={S;, S,, S5, S,} be a set of scholars who are shortlisted for interview and FE = {x; =
research paper, x, = research quality, x; = interview} be a set of parameters for the selection of

scholarship. Let ¥ and G <

requirement of the scientific discipline department.

E. Then we construct the G3-PNSS ®z(x) according to the

Table 1. Construction of G3-PNSS of all Scholars According to Department Requirement

Pz(x) x4 L) X3
X, (.82,.55,.63),(.55,.46,.28),(.43,.38,.60)  (.43,.68,.86),(.47,.67,.56),(.42,.51,.33) (.73,.48,.53),(.87,.43,.77),(.76,.53,.62)
X, (.50,.62,.52),(.93,.57,.80),(.66,.48,.52) (.77,.54,.81),(.75,.54,.72),(.53,.54,.69)  (.64,.48,.59),(.32,.58,.22),(.94,.64,.62)
) & (.29,.25,.41),(.73,.34,.32),(.64,.44,.56)  (.36,.45,27),(.47,.65,.21),(.61,.37,.39)  (.57,.25,.41),(.72,.55,.29),(.64,.31,.34)
X, (.91,.50,.16),(.30,.24,.63),(.16,.55,.20)  (.69,.52,.61),(.37,.44,.23),(.46,.37,.29)  (.39,.35,.67),(.47,.24,.32),(.40,.71,.56)
Now we will construct the G3-PNSS (pg according to four experts, where t =1, 2, 3, 4.
Table 2. G3-PNSS Evaluation Report According to Experts of S;
1
Pg X1 X2 X3
X; (.13,.15,22),(.89,.78,.83),(.77,.82,91) (.91,.50,.16),(.30,.24,.63),(.16,.55,.20)  (.69,.52,.61),(.37,.44,.23),(.46,.37,.29)
X; (.79,.84,.93),(.36,.18,.26),(.21,.24,.16)  (.39,.35,.67),(.47,.24,.32),(.40,.71,.56)  (.76,.62,.41),(.36,.49,.79),(.53,.59,.91)
X; (.07,23,.32),(.12,.18,.20),(.74,.79,.88)  (.70,.22,.11),(.67,.43,.53),(.41,.57,.49) (.87,.58,.66),(.77,.22,.56),(.57,.33,.29)
X, (23,12,17),(.25,.16,.22),(.14,.16,.18)  (.74,.62,.66),(.67,.41,.93),(.85,.67,.99) (.27,.29,.61),(.71,.43,.21),(.47,.70,.89)
Table 3. G3-PNSS Evaluation Report According to Experts of S,
2
Pg X1 X2 X3
X; (.16,.20,.27),(.83,.87,.89),(70,.75,.86)  (.91,.50,.16),(.30,.24,.63),(.16,.55,.20)  (.69,.52,.61),(.37,.44,.23),(.46,.37,.29)

(- (
13,.21,.24),(.18,.20,.20),(.70,.84,.90)
20,.16,.27),(.29,.17,.26),(.14,.15,.12)
88,.81,.90),(.40,.20,.26),(.22,.27,.17)

(- (- (
(.39,.35,.67),(.47,.24,.32),(.40,.71,.56)
(.70,.22,.11),(.67,.43,.53),(.41,.57,.49)
(.74,.62,.66),(.67,.41,.93),(.85,.67,.99)

(.76,.62,41),(.36,.49,.79),(.53,.59,.91)
(.87,.58,.66),(.77,.22,.56),(.57,.33,.29)
(27,29,.61),(.71,.43,21),(47,.70,.89)

Table 4. G3-PNSS Evaluation Report According to Experts of S3

X1

X2

X3

77,.49,.61),(.71,.43,.21),(47,.40,.69)

60,.22,.21),(.67,.43,.53),(.49,.57,.49)

(.
60,.32,.32),(.77,.49,.83),(.76,.32,.59)
(.
74,26,.37),(49,41,.63),(.44,.35,.32)

47,.59,.76),(.67,.62,.56),(.57,.43,.29)

(. (. (.

(.76,.62,.61),(.56,.49,.79),(.53,.59,.81)
(.29,.72,.41),(.30,.66,.29),(.56,.32,.39)
(- (- (

41,.66,.51),(.39,.27,.36),(.41,.51,.21)

(.70,.54,.61),(.79,.44,.63),(.61,.41,.51)
(.69,.62,.67),(.57,.74,.43),(.86,.47,.79)
(.74,.52,.66),(.67,.41,.93),(.85,.47,.59)
(.60,.16,47),(.31,.17,.24),(.54,.35,.24)

Table 5. G3-PNSS Evaluation Report According to Experts of S,

X1

X2

X3
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23,.13,.22),(.31,.25,.43),(.19,.22,.27)
10,.13,.11),(.91,.84,.69),(.31,.30,.28)

43,.68,.86),(.47,.67,.56),(.42,.51,.33)
27,.29,.61),(.71,.43,.21),(.47,.70,.89)

(.82,.55,.63),(.55,.46,.28),(.43,.38,.60)
(.50,.62,.52),(.93,.57,.80),(.66,.48,.52)

70,.22,.11),(.67,.43,.53),(.41,.57,.49) .

41,57,.49) (.36,.45,.27),(.47,.65,.21),(.61,.37,.39)

(.
(.
(.
(. (.20,.76,.47),(.39,.17,.46),(41,.53,.22)

(- (- (
( ( ( (
(. (. (.70,.22,.11),(.67,.43,.53),(
( ( ( (

45,.16,27),(.91,.67,.23),(.64,.88,.10) (.67,.81,.17),(.21,.54,.71),(41,.54,.21)

Solution by Using Developed Algorithm

Now, by using Tables 1, 2, 3, 4, and 5, we can find the correlation coefficient for each alternative by
using equation 3.2 given as Rgmpnss (Pr, @¢) = 8374, Rompnss (Pr, ©2) = 7821, Rompnss (Pr, 9F) =
9462, and Rgmpnss (Pr, @F) = .9422. This shows that Rempnss (Pr, @) > Remenss (Pr, 9F) >
Remenss (P, (pé) > Rempenss (P, q)é). Hence S; is the best scholar for a postdoctoral position.

5. Result Discussion and Comparative Analysis

In the subsequent section, we will debate the suggested method's effectiveness, simplicity, flexibility,
and good position. A brief comparative analysis has been presented among our proposed and
prevailing approaches.

5.1 Advantages and Superiority of Proposed Approach

This manuscript has developed a novel DM technique based on CC utilizing GmPNSS. The
developed approach is more operative and delivers the appropriate results in MCDM problems
comparative to existing techniques. Through this scientific research and comparison, we have
realized that the suggested approach’'s outcomes are more general than conventional methods.
However, compared to the current DM method, the DM process contains more information to deal
with uncertain data. In addition to the fact that the hybrid structure of multiple FSs becomes a
particular case of GmPNSS, add some appropriate conditions. Among them, the information
associated with the object may be displayed precisely and analytically, so GmPNSS is an effective
power tool to cope with imprecise and uncertain information in the DM process. Hence, our approach
is more suitable, pliable, and better than FS's distinctive, accessible hybrid structures.

Table 6: Comparative analysis between some existing techniques and the proposed approach

Set Truthiness Indeterminacy Falsity Multi- Loss of
polarity information
Chen et al. [28] mPFS v x x v x
Xu et al. [29] IFS v x v x x
Zhang et al. [30] IFS v x v x
Alj et al. [31] BPNSS v v v x x
Proposed GmPNSS v v v v x
approach

It turns out to be a contemporary problem. Why do we particularize novel algorithms according to
the present novel structure? Several indications indicate that the recommended methodology can be
exceptional compared to other existing methods. We remember that IFS, picture fuzzy set, FS,
hesitant fuzzy set, NS, and different fuzzy sets have been restricted by the hybrid structure and
cannot provide complete information regarding the situation. But our m-polarity model GmPNSS
can be most suitable for MCDM because it can deal with truthiness, indeterminacy, and falsity. Due
to the exaggerated multipolar neutrosophy, those three degrees have been independent of each other
and furnish many information regarding alternative specifications. The similarity measures of other
available hybrid structures are converted into a particular case of mPIVNSS. The comparative
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analysis with some prevailing techniques is listening above Table 6. Therefore, the model is more
versatile and can quickly solve complications comparative to intuitionistic, neutrosophy, hesitation,
image, and ambiguity substitution. The similarity measure established for GmPNSS becomes better
than the existing similarity measure for MCDM.

5.2 Discussion

Chen et al. [28] multi-polar information of fuzzy sets deals with the membership value of the objects;
the multi-polar fuzzy set cannot handle the circumstances when the objects have indeterminacy and
falsity information. Xu et al. [29] and Zhang et al. [30] IFS only deal with the membership and non-
membership values of the alternatives. These techniques cannot deal with the multi-polar
information and indeterminacy of the alternative. Ali et al. [24] dealt with the truthiness,
indeterminacy, and falsity grades for substitutes, but these techniques cannot manage multiple data.
Instead, our established technique is an innovative method that can handle various information
alternatives. But, on the other hand, the strategy we have progressed is about truth, indeterminacy,
and the falsity of other options. So, the methodology we have offered is very efficient and will provide
better outcomes for experts through additional information.

5.3 Comparative analysis

In this article, we propose a novel algorithm. First, an algorithm is proposed based on the correlation
coefficient for GmPNSS. Next, utilize the developed algorithm to solve practical problems in real-life,
that is, to select a postdoctoral position. The obtained results show that the proposed technique is
effective and beneficial. Finally, the ranking of all alternatives using the existing methodologies gives
the same final decision, that is, the position of "postdoctoral” is selected as S;. All rankings are also
calculated by applying existing methods with the same case study. The proposed method is also
compared with other existing methods, Saeed et al. [26], Riaz et al. [16, 32], and Mohd Kamal et al.
[33]. But these techniques cannot manage multiple data. Instead, our established technique is an
innovative method that can handle various information alternatives. But, on the other hand, the
strategy we have progressed is about truth, indeterminacy, and the falsity of alternatives. So, the
methodology we have offered is very efficient and will provide better outcomes for experts through

additional information.

Table 7. Comparison Between mPNSS and GmPNSS Techniques

Method Alternative final Ranking Optimal Choice
Riaz et al. [16] S3 >S5, >5>8S, S3
Saeed et al. [26] S3>S,>S,>8S, S3
Riaz et al. [32] S3 >S5, >5>8S, S3
Mohd Kamal et al. [33] S3>S,>S,>8S, S3
Proposed Approach S3>5,>5>5, S5

6. Conclusion

In this manuscript, a novel hybrid structure has been established by GmPNSS by extending the
mPNSS. We have developed the CC and WCC with their properties in the content of GmPNSS. A
novel algorithm for GmPNSS utilizing our developed measure has been constructed to solve MCDM
problems. A comparative analysis was also performed to demonstrate the proposed method.
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Through comparative analysis, it is observed that the proposed technique exhibited higher steadiness
and pragmatism for decision-makers in the DM process. Based on the results obtained, it is concluded
that this method is most suitable for solving the MCDM problem in today's life. We will apply these
techniques to other fields in future work, such as mathematical programming, cluster analysis, etc.

This research article has pragmatic boundaries and can be immensely helpful in real-life dimensions:

including the medical profession, pattern recognition, economics, etc.
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