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ABSTRACT

Smartphone is an attractive business lineup in India, with young Indian minds
getting fascinated with the gadget. Smartphone companies regularly refine their
strategies to build a successful gadget for customers. As the process is governed
by human cognition, uncertainty becomes an inevitable part of the selection. To
circumvent the issue, a Scientific Decision Framework (SDF) is proposed under
Interval-Valued Probabilistic Linguistic Term Set (IVPLTS) context. At first, the
relative importance of the attributes that are used for evaluation of the smartphones
is calculated by using a programming model. Preference information from each DM
is aggregated by extending Muirhead Mean (MM) operator to the IVPLTS context,
which can easily capture the interrelationship between attributes. Moreover,
smartphones are ranked systematically by extending WASPAS (Weighted
Arithmetic Sum Produce Assessment) method to IVPLTS.

KEY WORDS: Interval-Valued Probabilistic Linguistic Term Set, Decision makers
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CHAPTER1

INTRODUCTION

To Understand how Interval-Valued Probabilistic Linguistic Term Sets (IVPLTS)
works, we need to know what is Linguistic Term Sets (LTSs) it will obtain the values
using Linguistic Terms (LTs) from the Decision Maker (DM) site. Now Probabilistic
Linguistic Term Sets (PLTS) represents that we are adding the additional probability
values for every (LTSs) so that it denotes that it is the support values for the
obtained (LTSs) and (PLTS) is obtained by choosing the Decision Maker (DM) site
how many times the (LTs) repeated in that particular (DM) site. Here, while choosing
(PLTS), a problem will arise that when we watch (DM) site, the no of times the (LT)
represents changes so that probability changes from time to time. So that,
Interval-Valued Probabilistic Linguistic Term Sets (IVPLTSs) is chosen which has
(LTs) and associated probability interval numbers that overcomes the problems of
changing the probability values in (PLTS) by having more than one probability for
the (LTSs) and all the attributes also follow the same order of the (IVPLTSSs).

The values of the (LTSs) are in the range of 1 to 5, and the interval probability
values are in the range of 0.1 to 0.9. Here the (LTSs) represent T and interval
probability values represents in PL, PU, and the total (IVPLTSs) are represented in
the form of T (PL, PU).Multi-criteria group decision making (MCGDM) problems are

common in real-life situations. The

key of MCGDM problems is to rank feasible alternatives and search for the optimal
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one based on dif-

ferent criteria. Due to the qualitative nature of many criteria or the dilemma of
selecting appropriate

numerical values, experts usually prefer to express their preferences by linguistic
terms (LTs). There-

fore, many linguistic approaches have been developed to model qualitative
information or improve its

computation. These approaches can be broadly divided into three groups: classic
models suitable for

the single LT, hesitant fuzzy sets based methods, probability distribution-based
linguistic term sets

(LTSs). For well-known linguistic models, such as the semantic model,1 the
symbolic model,2 and

the linguistic two-tuple model,3,4 they have been widely applied to different
disciplines.5 Later on,

Herrera et al.6,7 proposed a series of group decision making methods based on
LTSs. Xu8 established

a programming model and introduced the uncertain linguistic ordered weighted
geometric (LOWG)

and the induced uncertain LOWG operators9 for multi-attribute decision making
under linguistic

In order to be convenient for experts to express judgments, Rodriguez et al.10
proposed a new con-

cept of hesitant fuzzy linguistic term sets (HFLTSs) motivated by hesitant fuzzy
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sets,11 which allow

decision makers (DMs) to use several possible LTSs to describe the priority over
objectives. Extensive

applications and reviews of such model have been developed to aggregate HFLTSs
information12,13

and ease the computing process.14—16 However, all possible linguistic evaluations
provided by experts

or DMs have equal weights or importance in most of the current approaches about
HFLTSs. Obviously,

it is not appropriate in real MCGDM problems, since the DMs may prefer some LTSs
to other ones

so that the weights of these linguistic assessments may have different values (e.g.,
taking the form of

probability distributions, degree of belief).

There have been some approaches, whose differences are summarized in Table 1,
successfully pro-

posed to consider distinguishing the preferences or weights of possible LTSs.17-22
First Wang and

Hao21 put forward two proportional LTs. Then the method has been extended by a
general form of

numerical scale17,19 and probabilistic distributions.18 Moreover, Pang et al.20
developed crisp-valued

probabilistic linguistic term sets (PLTSs), which allow experts to provide partially

incomplete judg-
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[ ] ments on the probabilistic distribution of possible LTSs. However, in most real-life
conditions, decision

The theory of probabilistic linguistic term sets (PLTSs) isvery useful in objectively
dealing with the multi-criteria

group decision making (MCGDM) problems in which there is hesitancy in providing
linguistic assessments; and PLTSs

allow experts to express their preferences on one linguis- tic term over another. In
order to reflect the uncertainty

and inconsistency of decision-makers and handle incom-plete linguistic information,
we propose a new PLTS called

interval-valued probabilistic linguistic term set (IVPLTS).

In addition, the existing approaches associated with PLTSsare limited or highly
complex in real applications. There-

fore, new operations, comparison laws, and aggregation operators are developed
for IVPLTS. Furthermore, we

establish an efficient framework for MCGDM problems based on the proposed
comparison method and the fuzzy

preference relation. Then we apply it to a real-life case under linguistic environment.
The extended TOPSIS meth-

ods combined with PLTSs by using different operational laws are also included for
comparison. The final results

demonstrate the efficiency and practicality of the new

framework.
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CHAPTER 2

LITERATURE SURVEY AND OBJECTIVES

Our main objective is to find the smartphone with the highest rank among the give
smartphones for this process we will use Interval-Valued Probabilistic Linguistic
Term Sets (IVPLTSs). Here we divided our modules into five parts. 15 part is to
form the given data into T(PL, PU) format, 2" part is if any values from the (DM)
site is missing fill those values using the 4 cases which will be discussed in next
chapter, 3 part is to aggregate the (DM) site matrices to a single matrix for
calculating ranking, 4™ part we need to find the attribute weights and give those
attribute weights values to the MATLAB code to get final values which will be used
at last module, 5" part we find the which is having the highest rank among the
smartphones using aggregate matrix values and the attribute weight values to find
which is the best smartphone among the given.

Here we have reviews for the smartphone but those reviews are based on person
reviewing the system he might or might not be in favour to the particular company
So that when a person who try’s to buy a particular phone and came across this
review and doesnt buy the phone though he is interested in that phone it will be loss
for the company and the person

For upcoming this problem we are developing a mathematical model for the review

system of the smartphone to tell which is best among them.
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LITERATURE SURVEY:

The base paper investigated various methods based on Linguistic Term sets(LTSs)
For knowing appropriate numerical values using Linguistic Terms(LTs)

Here,While Choosing probability based Linguistic term set,a problem will arise to
select which probability is superior over other .

So that Interval-Valued Probabilistic attributes Linguistic Terms(LTSs) and
assosciated probability Interval numbers that overcomes the problems in probability
distribution based Linguistic Term Set(LTS)

The aggregation operators are used in aggregating the evaluation information of
each DM/Expert to a single one, and also helps in aggregating all attribute values

into a single value DM using murihead mean operator.
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CHAPTER 3

EXPERMENTIAL WORK AND METHODOLOGY

As discussed above, we are dividing the experiment into five parts we will have
detail discussion now
3.1 Data arrangement:
Given data should be in the format of T(PL, PU) and the difference between
PL, PU must be higher than equal to the 0.3, and the PL, PU ranges from the 0.1 to
0.9, T value ranges from 1 to 5.
3.2 Missing values:
Here the values which are taken from the above format due to there no (LTs)
the values might be missing, so to solve that problem, we choose four cases.
Case 1:
One position T value is missing in only one (DM) matrix, and the
values are present in the same position as the remaining (DM) matrices also
PL, PU values will be missing.
For the T value we will fill the missing value position by taking the
mean of the values from other (DM) matrices at the same position and the
PL, PU values we will fill those missing values using the formula

?il(pl);Lj and ﬁl(pu)“, pl,pue([0,1] and pl<=pu
Here, A=1/k*=1/(no. of marices-1)

Case 2:
One position T value is missing in all (DM) matrices also PL, PU

values will be missing.
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For T value we will fill the position of the missing values by taking the
mean of the row where the value is missing and the PL, PU will also be
missing to calculate that we use formula

;'lzl(pl)w and H}Zl(PU)M
Here, A=1/(No. of instance values present in the missing row

Case 3:

One position T value is missing in all (DM) matrices except one also
PL, PU will be missing.

For T value and PL, PU values, we will fill the missing values by
replacing the only value present at that position of the other (DM) matrix.
Case 4:

Row T value is missing in all (DM) matrices, and also PL, PU will be
missing.

For T value and PL, PU values, we will fill the missing values by
replacing the above or below row according to which row the values are
missing.

3.3 Aggregation:

From the missing values, we will fill all the missing values in all (DM)
matrices we will aggregate the all matrices to form a single (DM) matrix which we
will use in the Ranking module

To find that we should know about the lambda and the weight values for
calculation of the aggregate matrix. Here the lambda values are in the range of

several (DM) matrices, and the values represent risk attitude of the (DM) site.
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Weight values are in the range from 0.1 to 0.9, and if all the weight values are
added, then the output should be 1.0, and the values represent the importance of
the (DM) site matrix.

To calculate the aggregation for T, PL, PU by using the following formula:

For T value:
noofmatrices n()ofmatrlces /
(II II )" =)

For PL, PU values:

nofomatrices noofimatrices I}
A ). A
a-a-"Tf " a="T{a-pyy s
i=1 Jj=1
nofomatrices noofinatrices / N

a-a- [T a- [La-pu) =

i=l

By using the above formulas, the aggregate matric will be formed.
3.4 Attribute weight

From filling the missing values that are filled, all the (DM) matrices are
formed into a vector by doing mean of each column for T, PL, PU. After finding all
the Vector matrices, we make all the to form a single matrix.

Now, we need to find NIS (Negative Ideal Solution) matrix and PIS (Positive
Ideal Solution) matrix by know the highest and lowest position values of the

calculated matrix and this is done by using formula

INS]%\’:CES tk(plk +puk)
pr 2

By using the above formula, we will obtain a single calculate matrix and we

should know the highest and lowest position of every column and place values NIS
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and PIS matrices by knowing the benefit and cost values benefit represent for what
part of attributes he is getting the profit and cost represent for which part of the
attributes he is paying more than usual. This value is given by taking the average of
the (LT) and representing benefit and cost value.

For the PIS matrix up-to benefit, the highest position of the calculated matrix
is taken, and corresponding single matrix formed by the vector matrices values is
taken and that value is placed in the PIS matrix, and the opposite for the NIS matrix
and, for the PIS matrix from the cost lowest position of the calculated matrix is
taken. The corresponding single matrix formed by the vector matrices values is
taken, and that value is placed in the PIS matrix and opposite for the NIS matrix.

By obtaining the NIS and PIS matrices, we should calculate the distance of

the NIS and PIS matrices using formula:

d(T.,T*

noofmatrices INSTANCES
ij? ) =

(ty =12 ) +(ply = ply ) +(puy — pu; )

=1 k=1

noofnatrices INSTANCES

d(z;,T)=\/ G G ke ol — i+ (ot — Y

=1 k=1
here T+ represents PIS matrix distance and T- represents NIS
matrix distance

Now, use the formula to calculate the weight of the attribute by using the

formula:
alpha; =*(d(T;,T")=d(T;,T")

Now, the obtained alpha values are unequal weight. To make them equal, we
are using MATLAB code called weight optimization code in Ipp.

3.5 Ranking:
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From the Aggregated matrix, we will find the ranking of the smartphone, which one
is better from the given matrices.
To get ranking, we need to get the input of tou and weight values, and tou values
range from 0.1 to 0.9, and these values represent the strategy attitude, weight
values are obtained from the previous module.
By considering that, we need to find A, B, C values.
‘A’ means weighted Arithmetic, and the formula is:

n_ INSTANCES

4= 2 wi(x)

= 1=1

‘B’ means weighted geometry and the formula is:
n_ INSTANCES

B, = H H(xl;)Wj

j=1 I=1

Xij means t, pl, pu
By using ‘A’ and ‘B’ values we are finding ‘C’ value which means Net ranking and

the formula is:
C =1(4)+(1-1)B,

After calculating the Ci values for the T, PL, and PU, values are added and the best

smartphone among the given smartphones will be displayed.
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CHAPTER 4

RESULT & DISCUSSION

INPUT DECISION MAKER MATRIX

_ | matixt - Notepad
File Edit Format View Help

hnput matrix is
Matrix[@]:

( 2(0.4 0.5) 3(0.5 0.7) )
( 3(0.5 0.6) 5(0.2 0.4) )
( 0(0.0 0.9) 0(0.0 0.0) )
Matrix[1]:

( 0(0.0 0.0) 0(0.0 0.0) )
( 1(0.3 0.5) 2(0.6 0.8) )
( 0(0.0 0.0) 0(0.0 0.0) )
Matrix[2]:

( 3(0.5 0.6) 4(0.2 0.4) )
( 1(0.5 0.6) 2(0.4 8.7) )
( 0(0.0 0.0) 0(0.0 0.0) )

( 0(0.0 0.0) 0(0.0 0.0) )
( 1(0.2 0.4) 3(0.6 0.8) )
( 0(0.0 0.0) 0(0.0 0.0) )

( 4(0.5 8.7) 3(0.6 0.8) )
( 0(0.0 0.0) 0(0.0 0.8) )
( ©(0.0 0.0) 0(0.0 0.8) )

( 5(0.3 0.4) 4(8.2 0.5) )

( 3(0.5 0.6) 4(0.6 0.7) )

( ©(0.0 0.0) 9(0.0 0.0) )
Fig 4.1 Input

From the given values, input is arranged in the form of T (PL, PU)

MISSING VALUE
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Here from the input of the matrix, we can see there are missing values. So, we used 4
cases to solve this problem.

AGGREGRATION

Aggregration:

(3(0.40.6) 4(0.3 0.5) ) (2(0.40.6) 3(0.50.7) ) (2(0.40.6) 20507 )
(2(0.40.5) 40.40.5) ) (2(0.40.5)3(0.60.8) ) (2(0.40.5)3(0.50.7) )
(1(0.30.5) 4(0.4 0.6) ) (2(0.40.5) 4(0.50.7) ) (2(0.40.5) 4(6.50.7) )

Fig 4.3 Aggregation

After filling all those values, we need to for a single matrix from the given three
matrices using aggregation, and this final matrix is used in the part of finding the
best smartphone.

ATTRIBUTE WEIGHT

attribute weights are:
.3 0.3 0.2

Fig 4.4 Attribute weights

After filling the missing values, we will calculate using Muirhead mean to get these
values, and these values are taken as input for the MATLAB code for the consistent
weight, which will be given as input for finding the best smart-phone.

RANKING

Ranking:

oneplus having highest strategy attitude at
oneplus having highest strategy attitude at
oneplus having highest strategy attitude at
oneplus having highest strategy attitude at
oneplus having highest strategy attitude at
oneplus having highest strategy attitude at
oneplus having highest strategy attitude at
oneplus having highest strategy attitude at
oneplus having highest strategy attitude at

.100000 and that value is 1.950065
.200000 and that value is 3.900058
.300000 and that value is 5.850052
.400000 and that value is 7.800045
.500000 and that value is 9.750038

.600000 and that value is 11.7€0631
.700000 and that value is 13.650024
.800000 and that value is 15.600018
.900000 and that value is 17.550011

OO0 O®@®

Fig 4.5 Ranking

From the obtained result, we can conclude that from among all the smartphones, OnePlus
has the highest rank for every strategy attitude. So, we are considering OnePlus as the best
among the given smart-phones.
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CHAPTER S

CONCLUSION AND FUTURE PLANS

5.1 CONCLUSION

By using the Interval-Valued Probabilistic Linguistic Term Set (IVPLTS) method,
we find the best smartphone among the given by using all the available modules
and resources. The main advantages of the new method are not only that the
proposed operations consider the interval-valued probability but also they

accommodate an incomplete linguistic information environment.

5.2 FUTURE PLANS

We are proposing a mathematical model from the given data so that we are
concluding which is better for the given phones, and we are planning to publish

the project by taking the help of our guide within two months.
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CHAPTER 7

APPENDIX

APPENDIX-A: INPUT DATA

(t=0;t<q;t++)

(i=8;i<m;i++)
I

prlnt+( EﬂtHl data in [#d][%d][*d][%d]:", t,i,j.e);
scanf (™ &matrlx[t][l][J][e )5
(matrlx[t][I][J]EEJ [l matrix[t][i][j]1[e]<a)

printf("Enter correct value ‘n");
e--;

»

printf{“Enter the pl value of [¥d] matrix of[Xd][%d][*%d] :",t,1,7.e);
scanf ("%, &p1[T][1][F]1[e]);
; (P1[t][1][]][91 a)

prlnff( "Enter correct value
H

n Enter the pu value of [%d] matrix of[Rd][®d][%d] : ",t,i,3.e);

")
; (PU[t][I][]][E] 2)
printf(“"Enter correct value ‘n");
Z==5

. ;
; (p1[t1[i][31[e]>pult][1]1[5]1[e])

printf("Enter correct value ‘n");
e--;

»

b
; (pult][i][i1[e]-pl[t][i]1[F][e]<e.@ || pult][i][F]1[e]-pl[t][i][j][e]>e.4)

printf(“"Enter correct value ‘n");
Z==5
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APPENDIX-B: MISSING VALUES

(t=0;t<q;t++)
{
(i=8;i<m;i++)

I
L

(3=8;3<n;j++)
T
L
(e=8;e<l;e+t)
I
L

(matrix[t][1][j][e]-=8)

{
A=1;
B=j;
M=t;
f=e;
count=8;
(tt=8;tt<g;tt)
r
L
(matrix[tt][A][B][Z]==8)
T
L
count++;
1
i |

(count==1)

(tt=08;tt¢q; tt++)
T
L
r+=matrix[tt][A][B][Z]:
1
J
matrix[M][A][B][Z]+=(r/(q-1));
fprintf(fptr, “casel is executed for the matrix[%d]\n",M);
1
r=8;
{count>1 && count<q)
{
(tt=8;tt<q; tt++)
I
L
r+=matrix[tt][A][B][Z];
1
J
matrix[M][A][B][Z]+=r;
fprintf(fptr,“case3 is executed for the matrix[%d]\n",M);
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mount=a;
(count==q)

(33=853j<n; ji++)

(B!=33 )
mount+=matrix[M][A][ji1[Z];

1
(mount==0
I
: (ii=0;ii<m;ii++)
{
(J3=8;733<n;ji++)
{
(Z7=0;77<1;77++)
1
(ii==m-1)
{
matrix[M][A][jJ][ZZ]+=matrix[M][A-1][j3]1[ZZ];
1
{
matrix[M][A][JJ][ZZ]+=matrix[M][A+1][j]1[ZZ];

1
J

fprintf(fptr, "cased is executed for the matrix[%d]\n",M});

1
J
(mount>8})
I
L
(33=8;33<n; jj++)

(B!=33)
cr=matrix[M][A][Fi1[Z];

I
L

1
;atrix[ﬂ][A][B][Z]=(c!(n—;]);
g

fprintf(fptr,“case?2 is executed for the matrix[%d]\n",M);
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k=1/(a-1);
v=1/{n-1);
(t=0;t<qg;t++)
{
( 1=8;i<m;i++)
' ( §=033<n;j++)
( e=8;e<l;e++)
. (p1[t1[11[F1[e]l==0 && pu[t][il[jl[e]l==
A=1;B=];M=t;7=e;
rount=a
{ th=8;tt<q;tt+t)

; (pL[tt][A][B][Z]-=6 && pu[tt][A][B][Z]==

1

I
L

rount++;

1
g
1
i)

C=1;D=1;
(rount==1)
{
( tt=8;tt<qg;tt++)
I
L
(tti=m)
T
L

C*=pow(pl[tt][A]

[B1[Z].k);
D*=pow(pu[tt][A][B][Z].k);

!
1

J

p1[M][A][B][Z]+=C;

pu[M][A][B][Z]+=D;

fprintf (fptr,“casel is executed for the matrix[*d] of pl and pu

a;

(rount>1 && rount<q)
{
(tt=0;tt<q; tt++)
T
L
E+=pl[tt][
Fa=pu[tt][

p1[M][A][B][Z]+=E;
pu[MI[A][B] [Z]4=F

A][B
A][B

fprintf(fptr,“case3 is executed for the matrix[#d]of pl and pu‘n”,

1
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mount=6;mountt=08;C=1;D=1;
(rount==q)
{

( 33=08;3j<n;jj++)
(B!=33 )
r

" mount+=pl[M][AI[F1[2];
mountt+=pu[M][A][FF1[Z];

1
J

{moun

(22=0;7Z<n;ZZ++)

(ii==m-1)

pLIMI[AI[F3][22]+=p1[M][A-1][3F1[22];
pulMI[AT[F31[ZZ1+=pu[M][A-1][3F1[ZZ];

I

L PL[MI[A][FII[ZZ]+=p1[M][A+1][FFI[ZZ];
pulMI[AT[331[ZZ1+=pulM][A+1][331[7Z];
b

}

1

1
fprintf(fptr,“cased4 is executed for the matrix[%d] of pl and pu

( jj=e;jj<n;jj++)
]
1

(8!=33 )

/(pL[MILATLFTIL
(pu[M][AT[33]L

v);

1.
1.v);:

z
z

1
p1[MI[A][BI[Z]+=C;

pulMI[AT[B][Z]+=D;
fprintf(fptr,“case? is executed for the matrix[%*d] of pl and pu
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APPENDIX-C: ATTRIBUTE WEIGHT
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( t=8;t<q;t++)
{
r ( J=2;j<n;j+)
' ( e=0;e<l;e++)
1 ( i=6;i<m;i++)
- sumotcol[t][j][e]+=matrix[t][i][j]1[=];

sumcolofpl[t][][el+=pl[t][i]1[i1[e];
sumcolofpu[t][j][e]+=pu[t1[il[i]1[e];

1
J

( t=8;t<q;t++)

( J=2;j<n;j+)
1

( e=0;e<l;e++)

/ sumofcol[t][j][e]=round{16*(sumofcol[t][j]l[e]/m))/16;
sumcolofpl[t][j]1[e]=round(16*(sumcolofpl[t][j]1[e]/m))/18;
sumcolofpu[t][j][e]=round({16*{sumcolofpu[t][j][e]/m))/18;

( 1=8;i<q;i++)
(3=0;3<n;3++)
(e=9;e<1;ess)
{ matsta[i][j][e]=sumofcol [TT][j]1[e];

plsta[i][j][e]=sumcolofpl[TT][j]l[el;
pusta[i][j][e]=sumcolofpu[TT][j]l[el;

=8;J<n; j++)
( e=8;e<l;e++)

QQ1-matsta[i][j][e];
Q=((plsta[i][j][e]+pusta[i][i]1[e])/2);
QOQT+=001*QQ;

Q0-9,001-0;

a8
mat1[1][3]=00T;
QQT=5;
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float maxElement=8; float minElement=8;
( j=8;j<n;j++) ( 3=9;j<n;j++)
{
maxElement=mat1[8][j]; minElement=mati[&][j];
maxx[j]=8; minn[j]=8;
{ i=1;i<q;i++) ( i=1;i<qg;i++)
r

4 I
L

(matl[i][]j]>maxElement) ' {mat1[i][j]<minElement)
I T

maxElement=matl[i][j]; minElement=mati[i][j];
maxx[j]=1i; minn[j]=i;
1
i
printf(“Enter benfit value:");
scanf("%d",&ben);
("Enter cost value:");
"%d”,&cos);

j=8;3<n; j++)
(j<ben)

aal=08,bb1=8;

aal=maxx[j];

bbl=minn[j];
( e=8;ecl;e++)
pisoft[@][j][e]=matsta[aal][j][e];
nisoft[1][j][e]=matsta[bbl][j][e];
pisofpl[e][j]1[e]-plsta[aa1][j][e];
nisofpl[1][j]1[e]-plsta[bb1][j][e];
pisofpu[@][j][e]-pusta[aal][j][e];
nisofpu[1][j][e]=pusta[bb1][jl[e];

aal=8,bb1-6;

aal=minn[j];

bbl=maxx[j];
( e=8;ecl;e++)
pisoft[e][j][e]=matsta[aal][j][e];
nisoft[1][j][e]=matsta[bb1][j][e];
pisofpl[e][j][e]-plsta[aal][j][e];
nisofpl[1][j][e]=plsta[bbl][j][e];
pisofpuf[@][j][e]=-pusta[aal][j][e];
nisofpu[1][j][e]=pusta[bbl][j][e];

PAGE ‘* MERGEFORMAT 35



float ddl dd2 ddnl ddn2;

)+(| ound (1€

1
T
1
)

isofnis[j];

rt({rando)/{g-1))))/1
(sqrt((rando1)/{q-1))))

}
{
}
fprintf(fptr,“attribute weights:

(3=853<n;j++)

fprintf{fptr,” %o.1f ",alphaofdistances[j]);

I
fprintf(fptr,"\n");

Matlab code for optimized attribute weights

*(pou((pusta[i][j][e]-pisofpu[e][i]1[e]),2)))/10);

1pp(alpha values),attribute valuel<38%,28%<attribute value2< ,attribute value 3,4,
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APPENDIX-D: AGGREGRATION

(i=8;i<3;i++)
L
printf("enter the lambda walues [#d]",1i);
scanft{("%d" ,&b[i]);
printf(“enter the weight of the desicion makers wvalues [Xd]
scanft{"%f" ,&8b1[i]);
pp+=bb[i];

(i=0;i<m;i+s+)

- (J=8;Jj<n;j++)
(e=0;e<l;e+t)
{
rrer=1;
=13
(t=8;:;t<q;t++)
{

rrr=1;
ttt=matrix[t][i][3d]1Le];
(zz=0;z7Z<q; ZZ++)

rrr*= pow(ttt,bb[zz]);

¥x*= pow(rrr,bl[t]);

by

rer=pow(xx, {1/pp));
rer=ceil{rrr);
ec[i]l[jl[e]=rrr;

h
(i=0;i<m;i++)

- (J=8;Jj<n;j++)
(e=0;e<l;e+t)
{
rrer=1;
=13
(t=8;t<q; t++)
{

rrr=1;
ttt=pl[t][i]l[]][e];
(ZzZ=0;ZZ<q; ZZ++)

rrr*= pow(({l1-ttt),bb[z=z]);

¥x*= pow({(1l-rrr),bl[t]);
H

rer= pow{(1-xx),{(1/pp));
cc[il[J]l[e]l=ceilf{((1-rrr)}*18)/18;
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(i=8;ic<m;i++)

{

(3=8;3<n; j++)
1
(e=8;e<l;e++)
i
rrr=1;
e=1;
(t=8;t<q;t++)
{
rrr=1;
ttt=pu[t][i][jl[e];
(zz=0;z7<q;ZZ++
{
rrr*= pow((1-ttt),bb[zz]);

s
Jxx*= pow({1-rrr),b1[t]);

1

rrr= pow((1-xx),(1/pp));
dd[i][j][e]=ceilf((1l-rrr)*18)/18;

T
)

fprintf(fptr, "Aggregration: n"};
( i=6;i<m;i+t)
{
i { j=2;j<n;j++)
L
fprintf (fptr,"( ");
( e=B;e<l;e+t+)

fprintf(fptr, "kd(%8.1f %8.1f) ",ee[i]l[jllel,cc[i][j][el.dd[i][jl[e]);

printf(fptr,™) “t");
1
¥

fprintf{fptr,"\n");

PAGE ‘* MERGEFORMAT 35



APPENDIX-D: RANKING

Float tou[9]=f{a.1,8_.2
(i=8;i<n;i+t)

! _ i
printf{"enter the w2[&d]™.4i);:
scanft ("% f" ,8w2[i]);

Bii<m;i++)
(J=9;J<n;j++)

(e=a;e<]  e++)
a
L
aaal+=cce[i][dlle]l*w2[7]:

T
s
o ]
Aal[di]=aaal;
aaal=6;

(i=0;3i<m;i++)

(F=033<n;j++)

(e==E;ed<l e+t
J
bbbil*=ee[i]J[J1[e]l*w2[j]:
T
3
BEbl1[i]=bbb1;
bbbl=1;

(i=2;i<m;i++)

(J=8;3<9;j++)

coccl=({Aal[i]*toulj]):
cocc2=(BbA[i]*(1-toul[j]}»):
Cc[i][j]=cccl+ccc2;
CcCcCcl=5;

cCcc2=0;

PAGE ‘* MERGEFORMAT 35



(i=0;i<m;i++)

i (§=8;7<n; j++)
1
(e=0;e<];e4+t)
T
L
aaal+=cc[1][j]1[e]*w2[]];
1
1
I
Aa2[i]-aaal;
aaal=~a;

(i=0;i<m;i++)

: (3=0;3<9;j++)

" cccl=(Aal[i]*tou[i]);
cc2=(Bb1[i]*(1-tou[j]));
c2[i][j]=cccl+cecc;
ccl=8;

CcC

C
C
C
C

1
¥
(i=0;i<m;i++)

i (§=8;7<n; j++)
1
(e=0;e<];e4+t)
T
L
aaal+=dd[1][j]1[=e]*w2[]];
1
1
I
Aa3[i]-aaal;
aaal=~a;

(i=0;i<m;i++)

i (=8;7<n; j++)
) (e=6;e<];e+t)
T
bbb1*=dd[i][j][e]*w2[]];
}
1
Bb3[i]=bbb1;
bbb1=1;

{1=0;1i<m;i++)

(3=0853<n;j++)
i)
L
(e=0;e<l;e+t)
I

bbbi*=cc[i][j][e]*w2[]i];

}
Bb1[1]=bbb1;
bbb1=1;

1
1
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(i=8;i<m;i++)

33+ ( j<9; j++)

ccl=(Aal[i]*tou[j]);
cc2=(Bb1[i]*(1-tou[i]));
3[i][j]=cccleccc2;

Cctotal[i][j]=Cc[i][j]+Cc2[i][j]+Cc3[i][]];

LS
]

maxElement=Cctotal[e][j];
maxcd [ j ]=maxElement;

{ i=1;i<m;i++)
{

(Cctotal[i][j]>maxElement)
maxElement=Cctotal[i][]];
max:x [ j ]=maxElement ;
minnn[j]=1;

I
fprintf{fptr,"Ranking: ‘“n");
( 3=9;7<9;3++)
{
(minnn[j]==8)
I
fprintf(fptr,"samsung having highest strategy attitude at %f",tou[j]);
(minnn[j]==1
fprintf(fptr,"i-phone having highest strategy attitude at %f",tou[j]);
(minnn[j]==2
fprintf(fptr,“oneplus having highest strategy attitude at %f",tou[j]);
(minnn[j]==3)
fprintf(fptr,“"realme having highest strategy attitude at %f",tou[j])};

(minnn[j]==4

fprintf(fptr, “Nokia having highest strategy attitude at %f",tou[j]);

printf(fptr,"” and that value is #%f ‘n",maxxx[j]);
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DEVELOPMENT OF A SCIENTIFIC DECISION
FRAMEWORK FOR SMARTPHONE EVALUATION WITH
INTERVAL VALUED PROBABILISTIC LINGUISTIC
INFORMATION

2]
VELPURIPAVANI 1], T APOORVA (2] B SUBHASHING (3]
FI{21 DG Surdent, Dept. af C5E, Sothvaboma Intitute of Science ard Teckrology, Chenmad, Tndic

(A Associmie professor, Dept, af CSE, Smtfhyabama Fratdirte af Selenee omd Technology, Chennm,
lndic

ABRSTRACT: - Sanariplions {5 aivoeiote degree apperfing birdness arrampeme s (o Frdba, with poung
Taadian personalities obieiniag entramced with the device, Sotariphone organizativas syilestaticaly
refine Heeir yystesns fo axcemible ar effective device for shoppers. Hecawve the interaciion iy pictired
by human insight, valmerchility fems info essaciate degree ineluctable pieoe qf" sedeetion. T
evade dhe problem, e Sciemtific Choice Fromework (5IF) i planned benemth TmtervelsValued
Frababilistic Linguistic Term Set (TWPLTS) setting, From the beginuing, the overall sigrificance of
fhe aicribes thar area wlf wead for aesesiment af the cmurriplvones i ser by uiilising o progravmiug
amoded. Inclinefion dmda frow cach DM iz destirowed by browdening Muirkend Meara (MW
afmiridrator i the IVPLTY sefting, whick mighi while rot aberdomd of a sreich catch the
interralatedmers between crediis, A b, smariplrones area waill peitiomed deliberenely by broaodening

SPAS (Weighivd Math add momgiochire Asvessment) declhmigne fo TWVPLTS. Catchplrases:

Valwed Probobiliviie Pimgnisae Fern Set, call praducers.

Keywards- Imiervl-valued probobilisic lngwistic derm sets, Mulli-criteria group decizvion making,
prssibilily degree foromla

I INTRODUCTI defears e problens  of  changing  the

prohability esteems in (PLTS) by having over

T4 Wderginad howenret — one prohahility for ike (LTSs) and each one

Probabilistic Lingwistie Term S (VPLTS)

; K anwie the credats 1o boast [olkve an analseons
warkcs, woe need to understand whai's Linguistic = "

regueest of the (IVIPLTSs) The estimations of

Term Seds (LTSs) it'll acquire the gualities
utilizing Linguistie Terms (LT=) Irom the
chivice  Maker (DM weh  sile.  Presenly
Probahilistic Linguistic Term 3eis (PLTS)
addresses that we have a tendency o area unil
adding the addithonal probability esteems for
every (LTSs) thus that it indicates that it's the
ssastance esteems for the goi (LTSs) and
{PLTSY 15 goten by picking the choice Maker
{ D) weh sine however off the (LTs) rehashed
ikerein specific (DM web site, Here, wherens
choosing (PLTS). a problem can emerge thal
afier we abserve (D] site. the o of tnes che
(LT} addresses changes with the goal tha
[-bobility changes from time to time. 5o that,
Imterval-Yalued Probabilistic Linguistic Term
Sets (IVPLTSE]) is picked which has (LTsh and
comneded probabilily  streich nombers tha

the (LTS5} aren umit within the scope of one io
five, aml therefire the stretch  probability
CALOETNS areh Uit o e soops of 2o 1o 0k,
Here ke (LTSs) nddresz T omd  streich
prohability esteens sddresses in PL, PLI, and
therefore the mixture (IVPLTS3) area umil
pddressed as T (FL, PU),

Il RELATED WORK

In thiz phase, the essential ideas and
pctivites of stetch mumbers and PLTSS anca
unit momentarily  investigated  furthermone,
lalked regarding. We ted o al the st senlbe
for every LTS documented duning the paper is
prosfibed and requested unterly. Definition
o, 24 Leta phonetic ermssibe S=t=-1...,
S0, L., o, with add cardimalsty wherever
the midierm temls 1o the investigabon of
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"genemlly #ero5" or “lack of concern”, and
moreover e remalnder plonctic nanses mong
unit place equally around it Frserval numbers
Definition a pair of. 25 Let a be o span range o
an intemal worth, and laber = [al. all =al < x
<l , On the of f likelihood that al = '-.ﬁi;
understond a5 a positive span range. For any
two positive interval numbers

i = lal, alf | and B = [BL, bU |, 4 € [0, 1], then
1.8+ B=[al + b, all + bU |;

2= |(mb] 4, (xlF | 4] 4 BadET AL

1 Ta=|dal, dall ];

4.8-5=[aL-bL, all - bU ).
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FIG ! COMPARISION RETWEEN PLT:

The hypothesis for  viewing FLTSs  and
IVPLTSs will facilnate one position wrpeis of
chnm..lhe mist effective different choice.
Ache et al 3 atilised the soore capahility and
dewiation deproe 1o rank PLTSs. Chen et &l 31
o0 acquamis the score work with look inoo
span pepulable reludant down bke elements.
All the ll.l'l!l,.- examined within the Section
rwn, it alight may be ludicrous o mention one
PLTS or INPLTS is completely predominant bo
succeeding if these 2 PLTSs or IYPLTSs hive
a pumber ol tradismal clemsenis. During this
@thod, well place forward an cxtm chance
degrmee fommuala o investigate PLTSx  and
IVPLTSs sparred by dynasty @t al.13 From the
commeneement, a model 15 gve the inpression
o define the first thoaght of oar echnigue for

peruses straightforward agreement.
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Fi JHJTE RVAL- VALUED
PROBABILISTIC LINGUISTIC TERM
SETS

i STIMNG SYSTEM

The hypoahesis of probablistic linpaistcs werm
sebs (PFLTSs) = helpful in impartially managing
multi-models conperative selection creating
DMy problems dusing which thene s
mversion i piving nccount evabuntions; and
PLTSs permil specialisis o speak  their
inclinaions om one acoount ierm over another.
Ta miror the sulnerasbility  fumhermon:,
iregularity of chiefs and handle insdeguaie
icoounl Enoaw ledge, we lend Lo propaose anotber
FLTS referred o as span honoured probabiliste:
account ierm set (IVPLTS), Furfgprmore, the
present methodologies connected with PLTSs
Are restricied or exceptionally complicated in
real applications. Conseguently, new tasks,
correlation  laws,  ond  sccumulation
wlmmistrabor's  square measure created  for
IVPLTS. Mareover, we set up o productive
syatemn for MOGDM problems in view of the
projected camelation fechnigue and also the
o my I;'liruﬂiun assoacialion. Al thal lime we
terxl 1o apply it 10 a real case under linguistics
climmie. The all-encompussing TOPSIS ways
mired with PLTSs by wiilizing numerous
operational laws square messure in addition
enelised [orcorelation. The ullimale oukomes
Exhihit the productivity and ressonableness of

the new system.
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Fi YOVERVIEW OF THE EXISTING
SYSTEM

IV PROPOSED 5Y5TEN

Chir primary goal is o gel the smariphone with
the foremost elevated position among the
provide smartphones far this cycle we'll utilize
Imterval-Yalued Probabilistic Linguistic Term
Sets (IVPLTSsh Here we have a lendency
isnlate pur moddules inio 5 sections, | 5t half s
1o bonder the given info imlo T{FL. PL) design,
2nad half is that if amy qualities from the (D)
websive is missing fill those qualities uilizing
the four cases which s able to be examined in
niexl sechion. dnd hall 15 1o wal e (DM sne
[rameworks e a solitary grd for problem
solving positioning, 4th half we'd like io get the
stamdard loads and provides those property
hundseds esioems s the MATLAB asde 1o arge
lasg qualities wihich will e utilised finally
maxlule, Sth half we hove o fendency o discover
the that his the foremost clevaled position
among  the  smartphones  olilicing  todal
framework esteems and aleo the characterisic
weight esieems in get which s thai the besi
srmariphone among the given.

Thas framewaork can be utilised by the dillennt

clients o gel the directing mestings on the weh.
The information ol the chatst put away in the
dnta st s example layout, Bod will give
malgesics and fosd proposals thai implies
which food vou need 1o take dependent on the
illmszss, The real government assistance of the
chatbo is e encourage Individuals by giving
legitimate direction with respect o the great
und soune living. For the explanation tha a
considernbde: Lot of individuals dont have hasic
consciousness of sme of being. A few people
live far guite a long tme with weakening
however Usey dont focus on indications
easentially in light of the (aet that they fgure
they don't need a specialist

A1 ADVANTAGES ©F THE PROPOSED
EYSTEM
#  Can discover the smanphone with
the  Fremosl  clevaled  posilion
nmong the provide smartphanes.

YV MODULES DESCIRIFT N
This project comsiss of mainly five modules:

F0 DATA ARRANGEMENT

Given data nesd w0 be within the
organization of T(PL, PL asd therefore ihe
distimction between PL, PU should be over
sumilar o e zero 3, and s PL, clomenl goes
fromm the wera, | o 08, T esieem goes from oneg
o five,

5.2 MISSING VALUES

Owe position T price is missing in mere one
(D manirix, and therefore ihe values area undi
Present within the same position because the
remaining (DM} mairices additionally PL, Pu
walues can be missing, For the T price we'll fill
the missing price position by taking the mean of
The values feom dilTerent (D) matrices al
comalanl position amd herelone the FL, Pu
wlues we tend o will fill those missing valoes
wictimization the formula.

Ome position T esteemn B absem alwogether
D& fromeworks  likewise PL,  elemeni
esteems cnn be missing. 4 Por T estesm we are
going to N0 troe of the missing qualities by
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"genemlly wern.3® or “lack of concern”™, and
moreover the remainder phonetic nanses 2one
unit place eqaally around it feserval sumbers
Definition a pair of, 25 Let @ be o span mnge o
an imtemal worth, and later = [al. all f=al < x
= all, O the of f likelihood that al, = '-.ﬁis
understood a5 @ positive span range. For any
two positive interval numbers

il = jul, atf | and B = [BE, bV ], A € [0, 1], then
1.8+ B=[al + b, all + bU |;

2odd = |(md)d, (ol | 4] 4 BAJET AL

3. Ta=|dal, dall ];

4.&-F=[aL-bi,all - bil ].
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FIG D COMPARISION RETWEEN PLT:

The hypathisis  for  viewing PLTS:  and
IWVPLTSs will facildate one position tarpets oF
:hni:l:..lh.- most effective different chaice.
Ache et al 2 atilized the score cupahility and
diviation depgree 1o rank PLTSs. Chen e al 31
1o acguaimied the score work with look into
span repulable reluclant down ke elements.
All the ll.l'l'.‘l,.- examined within the Section
v, it alight may be ludicrous o mention ome
PLTS or IVPLTS is completely predominant bo
succending if these 2 PLTSs or IVPLTSs have
a mumber of traditomal clensenis. During this
[hod. well place forward an extm chance
degree formula 10 investigate PLTSs  and
IVPLTSa spurred by dynasty et al.l3 Froan the
commencement. o modiel s gave the impression
o chefime the first thought of oar dechnigue for

perses straighiforward agreement.
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I EXISTING SYSTEM

The hypoabesis of probabslistic lingaistcs werm
webs (PLTSs) s helpful in impartially managing
multi-misdels cooperutive selection creating
DMy problems dusing which e s
mversion in giving account evabuations and
PLTSs permil specialisls o speak  their
inclinabions om one account erm over anisther.
To miror ghe sulncrability  furthermon:,
irregularity of chiefs and handle inadeguaie
sccoumnl Enoa ledge, we tend 1o propose amstber
FLTS referred bo as span honoured probabiliste
sccount term set (IVPLTS). Furggprmore, the
present methodologies connected with PLTSs
Arg resiricted or exceptionally complicased in
meal appleations. Consequently. new tasks,
correlation. lswe,  amd  scoumlstaon
wlmmistrabor's  square measure  created  for
IVPLTS. Moreover, we set up a prsluctive
system for MOGDM probdens in view of the
projeched comelation fechnigue omd alo the
tinwmy .;'liruﬂiun associalimn. AL thal lime we
lend o apply it 10 a peal case under Linguistics
climate. The all-encompissing TOPSIS ways
oimed with PLTSs by wotilizing numercus
operational laws square memsure (0 addition
enclosed lor correlation. The ultimate oucomes
Exhihit the productiviiy and reasonableness of

the new sysbem.
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taking the mean of the mad wherever the value
15 gbsinl and therelore the FL, element can
likewise b missing o determine that we tend
o use dimection,

53 AGLREGATION

From the missing qualicles, we'll £ all
af the missing qualities  aliegether (D)
Iramewaorks we lend e will totsl the all
nebwaeks o form a solitary (D5 grid thar canl
use within the Positioning module 10 find tha
we musl always accept the lambda and also the
walght esteems [or compuiatoen of the whale
lamicz. Here the lambxda  esteens  square
measure within the scope of some (D)
networks, and also the gualftes address hazard
miceiality of the (DM web site. Welght esteems
siuang measure whithim the resch from 0.1 w09,
anid withmn the eveni that each one the burden
esleems squan: mesune side, the vield eed o
b one 0, ond the valees address the inponiance
af the (D) web site lattice,

SA4ATTRIBUTE WENHT

From filling the missing qualifies that are
crammad, all the (DM grids are formed inio a
vector by doang mean of each section for T, FL,
PL. Afver discovenimg all the Vector grids, we
terd to build all the to border o solitary
framewmsrk, Presemily, we'd like o find NIS
(Megative kleal Solution) netwark amd PIS
{Positive  bdeal  Armngement) network by
understand the foremost oicwortdy and least
position  estimations of the determined grid
Turthermore. this & allen fnided by otilizing
equation,

5.5 RANKING

From dw mass framework, we'll find che
positioning of the smanphone, thal one s
healthier from the given grids. To arge
pusiticning, we wand o urge the contribution of
100 and weight esteems, and oo values vary
from 0.1 b 0.9, and these qualities address the
techmique  disposition, weight esteens  ane
godlen froam the past module,

VI RESULT AND DISCUSSIO0MN
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FIG 4 INPLUT ARRANGEMENT

FIG 5 OLTPUT OF THE MISSENG VALLE

attribute weights are:
6.3 8.3 8.2

FIG 6 ATTRIRUTE WENGHT
R
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FIG 7 AGGREGATION
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s iy Bhpe vicviege oviiieie o8 §. BEEE ad fhed mker (o b EESR
St g e FDTE il STYE D L TR b
e lan by b vierieme o7 o e i e
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wmilen b e hriem o711 b o & PE e T e L LS
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FIG 8 RANKING
VII CONRLUSION

By utilizing the Imerval-Yalued Probahilistic
Linguistie Tarm Set {IVPLTS ) stategy  wie fnd
the best smariphone among the given by
utilizing all of the sccessible modules and
wwets, The principle advamlages of the new
stEmtegy  aren’t smply ihat b progecied
uctivities  oonsider  the  spam  prestigiouns
prohability nevenheless in addition they ohlige
i ragmented semantic knowledge climate.
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