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Abstract: Decision making is a challenging task under uncertain conditions. Mathematically several
theories have been developed to aid in making crucial decisions. This paper uses the concept of
Neutrosophic Soft Set to analyze food grains produced by a set of farmers. Neutrosophic Soft payoff
matrices are framed based on evaluation report of experts. The farmer producing best quality food
grains with maximum profit is identified by applying the techniques of Laplace criterion, Criterion of
Optimism and Savage Criterion.
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1. INTRODUCTION world. In India cooperative societies for farming
Agriculture is the main source of income for a  sectors has seen a huge growthand has wangled
country’s development. India nearly produces  grain self-reliant. But there is a need to improve
world’s major food staples and India ranks third ~ the regulation of agricultural practices on
position for using organic wild culture in the = multifronts.
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Researchers had noted a new mathematical
tool to overcome uncertainties,imprecise,
incomplete and indeterminacy situations to
hammer those difficulties.Florentine
Smarandache [3] proposed a new theory named
Neutrosophic Set and later Molodtsov [8]
developed the soft set theory which is a major
mathematical operator dealing decision-making
problems in an indistinct environment. Maji [10]
later modified soft set as neutrosophic soft set.
Another important concept in decision-making
problem is fuzzy soft matrices was formulated by
Cagman [1] in 2010. Then in 2014 Broumi [2]
et.al advanced different relations on inter-valued
neutrosophic soft sets which is also implemented
in various decision-making areas. Irfan Deli and
Broumi [5] in 2014 defined neutrosophic soft
matrices and implemented soft matrices in
decision-making. Later, 2018 Loganathan and
Pushpalatha [7] proposed an application using
fuzzy matrices.In this paper, we considerMulti-
Criteria Decision Making (MCDM) problem to
usingNeutrosophic  soft set (Nsg)
alongwith Decision theory underUncertainty.
We use three criterion namely Laplace Criterion,
Criterion of Optimism and Savage Criterion of
decision under uncertainty. Finallyconcluding
who has achieved the profit comparing with the
evaluation making.

2. PRELIMINARIES

DEFINITION 2.1. [10]: The Neutrosophic Set
A on the universe of discourse X is defined as A
={<x, Ta(x), [a(x), Fa(x) > : x €X}, where Ta,
Ia, Fa: X—(0,1)and "0<Ta(x) + Ia(x) + Fa(x)
<3"; Ta(truth), Ia(indeterminacy), Fa(falsity) are
called Neutrosophic Components.
DEFINITION 2.2. [10]: If U is an initial
universe set and E said to be a set of parameters.
LetAcE, P (U) denotes the set of all
neutrosophic sets of U. Then the collection (F, A)

solve

is termed to be the Neutrosophic Soft Set (Nss)
over U, and F is a mapping given by F: A— P
V).

DEFINITION 2.3. [4](Single Valued
Neutrosophic Set (SVNs)): Let X be a space of
points for x in X. TheSVNs A in X is
characterized by truth-membership function Ta,
indeterminacy-membership function Ia and
falsity-membership function Fa, where Ta(x),
IA(x), Fa(x)€ [0,1].

DEFINITION 2.4. [12]: If xij = (T a(ui, ), la(ui,
€j), Fa(ui, ¢j)), then Neutrosophic Soft Set
Matrix(V ssp) of order m x n is(Xij) mxn= (Xij)m

XN

DEFINITION 2.5.[9] (Addition of
Neutrosophic Soft Matrices): If
A=[(T{, 1}, Fi)1eNssu m x
nB=[(T5, 11}, F5)1€Nssp m xn. Then the addition
of A and B isC= [(TS, IlC], FC)]ENSSM m x n,where
TS = max(T4, T, 1

M

- 2, F5 =min(F{j,F}) foralliand].
DEFINITION 2.6. [9] (Value Matrix):
Suppose A=[(T{}, I}, F{))]€ Nssy mxn then, A is
called the value of Nggy denoted by V(A) and
VAT + 1 —F] for all i and j,

respectively where i=1,2,..m and j=1,2,...n.

3. PROCEDURE

Step 1: Construct two Nggp, A and B.

Step 2: Compute A+B, addition of
two Nsg Matrices.

Step 3: Calculate the Value Matrix V(A+B).
Step 4: Apply decision theory techniques under
uncertainty such as Laplace Criterion, Criterion
of Optimism and Savage Criterion to the
calculated value matrix V(A+B).

Step 5:Based on the results obtained in step 4,
finalize the best quality product producer with
maximum cost.
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4. METHODOLOGY

Let F be a set ofNggof farmers producing
different grains to satisfy the needs of people
throughout the year. Once the grains are
ready,the farmers sell it in a market or directly to
the customers and get either a profit or loss.Let
us assume that a set of farmers selling their grains
in two different markets M and M. E is a set of
parameters, the harvested products by farmers
and let A € E and B < E.The first Ngg (X, A)
over F is the farmersproduction of grains sold in
market Mi, where X: A—P(F). The second
Nss (X,B) over F is the farmers production of
grains sold in market M, where Y:B—P(F), P(F)
is the set of all neutrosophic soft subsets of F.

Let the universal set F={fi,f>,f3,f4} be four
different farmers and  E={ei,e2e3,e4}be
parameters representing the different grains like
wheat, paddy, millets and pulses.Two experts P;
and P> are evaluating the products of the farmers
in the markets M1 and M respectively. Let D
and D> be payoff done by experts P and P.
Report of expert P; in the market place
Miisrepresenting in the form of Ngs as

(X, A)={X(e1), X(e2), X(es), X(ea)}
X(e1)={(f1(0.5,0.2,0.1),(2(0.6,0.4,0.9),(f3(0.3,0.
6,0.7),(f4(0.2,0.4,0.3)}
X(e2)={(f1(0.1,0.5,0.7),(2(0.5,0.7,0.8),(f3(0.4,0.
5,0.2),(f4(0.5,0.7,0.3)}
X(e3)=1{(f1(0.3,0.4,0.7),(2(0.2,0.5,0.6),(13(0.3.0.
6,0.9),(f4(0.5,0.3,0.6)}
X(e4)=1{(f1(0.1,0.6,0.5),(f2(0.3,0.4,0.8),(13(0.4.0.
6,0.7),(f4(0.1,0.3,0.5)}

Report of expert P> in the market place M; is
representing in the form of Ny as

(Y, B) ={Y(e1), Y(e2), Y(e3), Y(es)}
Y(e1)=1{(f1(0.2,0.4,0.6),(£2(0.4,0.6,0.5),(13(0.2,0.
7,0.3),(f4(0.1,0.6,0.5)}

Y (e2)={(£1(0.1,0.4,0.3),(f2(0.2,0.5,0.7),(f3(0.3,0.
7,0.5),(f4(0.5,0.3,0.1)}
Y(e3)={(f1(0.4,0.2,0.6),(2(0.3,0.7,0.4),(3(0.3,0.
5,0.7),(f4(0.3,0.4,0.2)}
Y (e4)={(f1(0.3,0.4,0.5),(2(0.4,0.3,0.6),(f3(0.3,0.
4,0.5),(f4(0.3,0.4,0.2)}
The payoff matrices D1 and D»are
el €263 €4
£(0.5,0.2,0.1) (0.1,0.5,0.7) (0.3,0.4,0.7)
p /2| (0:60409) (0507,08) (02050.6)
" £1(03,0.6,0.7) (0.4,0.50.2) (0.3,0.6,0.9)
£:1(0.2,04,03) (0.5,0.7,0.3) (0.5,0.3,0.6)
€1 €2 €3¢4
£[(0.2,0.4,0.6) (0.1,0.4,0.3)
£,1(0.4,0.6,0.5) (0.2,0.5,0.7)
> £1(0.2,0.7,0.3) (0.3,0.7,0.5)
£:1(0.1,0.6,0.5)  (0.5,0.3,0.1)

(0.4,0.2,0.6)
(0.3,0.7,0.4)
(0.3,0.5,0.7)
(0.3,0.4,0.2)

€1 €2€3 €4
*[(0503,0.1) (0.1,0450.3) (0.4,0.3,0.6)
DD _/| (060505) (050607 (030604)
L £1(03,06503) (04,0.6,02) (0.3,0.550.7)
£i] (02,0.5,0.3)

~

€1 €2 €3 4

f£107 025 01 03

f£1 06 04 05 0.15
V(D1+Dz):

£1065 08 0.15 04

f.,1 04 09 0.65 045

Decision Under Uncertainty conditions areas
follows:
1. Analysis by Laplace Criterion Method

o 1
LaplaceCriterion = —[el +e,+...+ en]
n

er e €3 €4

f107 025 0.1 03
£106 04 05 0.15
£10.65 0.8 0.15 04

f:104 09 0.65 045

(0.1,0.6,0.5)]
(0.3,0.4,0.8)
(0.4,0.6,0.7)
(0.1,0.3,0.5) |

(0.3,0.4,0.5) ]
(0.4,0.3,0.6)
(0.3,0.4,0.5)
(0.3,0.4,0.2) |

(0.3,0.5,0.5) ]
(0.4,0.350.6)
(0.4,0.5,0.5)
(0.50.50.1) (0.503502) (0.30.350.2)]
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f :%[0.7 +0.25+0.1+0.3]=0.3375

1 :%[0.6+0.4+0.5+0.15]: 0.4125

fi =%[0.65+0.8+0.15+0.4]=0.5

1 =%[0.4+ 0.9+0.65+0.45]=0.6

Therefore f4 attainsmaximum profit.
2. Analysis byCriterion ofOptimism Method

minimin e; €23 €4  maximax
0.1 107 025 01 03/07
0157106 04 05 0.15]0.6
0.15 ;1065 0.8 0.15 04 0.8
04 f,1 04 09 0.65 045|09

Therefore f4 attains maximum profit.
3. Analysis by Savage Criterion Method
a) Maximum regret

€1 €2€3 €4

£107 025 0.1 03
£106 04 05 0.15
£10.65 0.8 0.15 04
f:104 09 0.65 045

Regret payoff = Maximum payoff from ej -
Payoft, (j=1,2,3,4)

Regret table for maximum

el e e3 €4 Max
fi |0 0.65 0.55 0.15 0.65
f, ]0.1 0.5 0.15 0.3 0.5
f; |0.05 0.1 0.5 0.05 0.5
fa 103 0 0 0 0.3

b) Minimum regret

€1 €2 €3 €4

f107 025 0.1 03
£106 04 05 0.15
£10.65 0.8 0.15 04
f.104 09 0.65 045

Regret payoff = Payoff- Minimum payoff from
eja(j:132’354)

Regret table for minimum

el ) €3 €4 Max
fi 103 0 0 0.15 0.3
£ 0.2 0.15 0.4 0 04
f; |0.25 0.55 0.05 0.25 0.55
s [0 0.65 0.55 0.3 0.65

Therefore, f4 attains maximum profit.

5. Conclusion

Thus, by comparative analysis done in
these three methods; thefourth farmer (f4)
obtains more profit from his production.
The NM'ss with decision under uncertainty
helps the decision makers to finalize the
accurate reports. Hence,in reality V'ss paves a
wave of change in the decision making
problems.
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