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Abstract 

Decision-making under uncertainty is a challenging task, especially in 

complex environments such as agricultural production systems where 

multiple factors and human judgments influence outcomes. This paper 

introduces an entropy-based multi-criteria decision-making (MCDM) 

framework using neutrosophic soft set matrices to evaluate poultry farm 

performance across different markets. The proposed method integrates 

two neutrosophic soft set matrices representing expert assessments 

from distinct marketplaces and applies neutrosophic arithmetic 

operators to obtain a crisp decision matrix. The entropy method is 

employed to determine the weights of decision parameters objectively, 

followed by computation of score values for ranking alternatives. A 

comprehensive numerical example is presented, involving eight poultry 

farms and eight criteria representing different domestic fowls. The 

results demonstrate that the third alternative yields the highest score, 

indicating superior production performance. This model effectively 

captures uncertainty, indeterminacy, and inconsistency inherent in 



Dr. M. Raji, Dr. E. Padma, Mrs. Dimple Juneja, Dr. P. Balaganesan 
 

 

Page | 2  
 

real-world decision-making, providing a robust and flexible framework 

for agricultural and industrial evaluations. 

Keywords: Entropy method, Multi-criteria decision-making (MCDM), 

Neutrosophic soft set matrices, Poultry production evaluation, Decision 

support systems. 

1. Introduction 

Decision-making problems in real-life scenarios often involve 

uncertainty, imprecision, and incomplete information. Traditional 

mathematical tools such as fuzzy sets and intuitionistic fuzzy sets 

address uncertainty to a certain extent but fail to fully capture the 

indeterminate and inconsistent information present in complex 

environments. To overcome these limitations, neutrosophic sets, 

introduced by Smarandache, provide a more generalized and flexible 

structure by considering three independent membership components—

truth, indeterminacy, and falsity. When combined with soft set theory, 

neutrosophic soft sets offer a powerful approach to handling multi-

criteria decision-making problems where both qualitative and 

quantitative factors are involved.  

In practical domains like poultry production, decision-makers 

frequently face uncertainty due to fluctuating market demands, diverse 

environmental conditions, and inconsistent expert opinions. Evaluating 

multiple poultry farms based on different types of domestic fouls—such 

as chickens, ducks, geese, and turkeys—requires a mathematical 

framework capable of managing ambiguity while maintaining decision 

reliability.  

This study proposes a neutrosophic soft set-based decision-making 

model enhanced with entropy weighting to objectively determine the 

importance of criteria. The methodology involves constructing two 
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neutrosophic soft set matrices from two expert evaluations 

corresponding to two distinct markets. These matrices are combined 

using neutrosophic arithmetic operators to obtain a unified decision 

matrix, from which entropy-based weights are computed. 

Subsequently, the score values of alternatives are derived to rank the 

poultry farms according to their performance. 

The proposed approach not only ensures objectivity and accuracy in 

weight assignment but also effectively deals with uncertainty through 

neutrosophic representation. The numerical example demonstrates the 

applicability and efficiency of the method in identifying the best-

performing poultry farm among several alternatives. 

2.  Preliminary  

Definition 2.1 (Soft set) 

Let𝑈be an initial universe set and 𝐸be a set of parameters. Let 𝑃(𝑈) 

denote the power set of 𝑈. Then it 𝐴 ⊆ 𝐸, a pair (𝐹, 𝐴)is called a soft set 

over 𝑈, where𝐹: 𝐴 → 𝑃(𝑈). 

Example 2.1.1: Let 𝑋 = {𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑥5, 𝑥6}be the universe which are six 

carpets and𝐸 = {𝑒1, 𝑒2, 𝑒3, 𝑒4, 𝑒5, 𝑒6, } be the set of parameters. Here,𝑒௜(𝑖 =

1,2,3,4,5,6)stands for the 

Parameters “modern”, “woollen”, “expensive”, “cheap”, “large” and 

“beautiful” respectively. Then, following soft sets are described 

respectively  

                𝑓஺ = {(𝑒1, {𝑥1, 𝑥4, 𝑥5}), (𝑒2, {𝑥1, 𝑥3, 𝑥5, 𝑥6}), (𝑒4, {𝑥2, 𝑥4, 𝑥6})} 

𝑓஻ = {(𝑒2, {𝑥1, 𝑥3, 𝑥5}), (𝑒3, 𝑋), (𝑒6, {𝑥2, 𝑥4, 𝑥5, 𝑥6})} 

Definition 2.2 (Neutrosophic set) 

Let 𝑋 be a space of points (objects), with a generic element 
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in 𝑋 denoted by𝑥.Α neutrosophic set 𝐴on the universe of discourse 𝑋is 

defined as 

𝐴 = {𝑥, 𝑇஺(𝑥), 𝐼஺(𝑋), 𝐹஺(𝑋) ∕ 𝑥 ∈ 𝑋} 

Where 𝑇஺(𝑥), 𝐼஺(𝑋), 𝐹஺(𝑋): 𝑋 → (0,1)and−0 ≤ 𝑇஺(𝑋) + 𝐼஺(𝑋) + 𝐹஺(𝑋) ≤ 3 +. 

From the neutrosophic set takes the value from real standard or non-

standard subsets of−]0,1[+.𝑇஺(Truth),𝐼஺(Indeterminacy),𝐹஺(falsity) are 

called neutrosophic components. 

Example 2.2.1 Let us assume that 𝑋 = {𝑚1, 𝑚2, 𝑚3} be the 

characteristics of the product where 𝑚1the quality of the product,𝑚2is 

the price of the product and 𝑚3 is reliability of a product. Also 

𝑚1, 𝑚2, 𝑚3are in [0,1] and they are obtained from questionnaire of some 

researchers. The researchers may impose their opinion in three 

components i.e., the degree of goodness, the degree of indeterminacy 

and that of poorness to explain the characteristics of the product. 

Suppose 𝐴 is a neutrosophic set of 𝑋 such that, 

𝐴 = {(𝑚1, 0.8,0.6,0.4), (𝑚2, 0.6,0.3,0.2), (𝑚3, 0.7,0.6,0.3)} Where, the degree 

of goodness of quality is 0.8, degree of indeterminacy of quality is 0.6 

and degree of falsity of quality is 0.4etc. 

Definition 2.3 (Neutrosophic soft set) 

Let  𝑈be an initial universe set and 𝐸be a set of parameters. Let 

 𝑁(𝑈)denote the set of all neutrosophic soft set f 𝑈. Then for 𝐴 ⊆ 𝐸, Then 

the collection of (𝐹, 𝐴) is called an Neutrosophic soft set (𝑁𝑠𝑠) over 𝑈, 

where 𝐹: 𝐴 → 𝑁(𝑈). 

Example 2.3.1 Let 𝑈 be an universal set𝑈 = {𝑚1, 𝑚2, 𝑚3, 𝑚4, 𝑚5} be five 

different oil makers and 𝐸 = {𝑒1, 𝑒2, 𝑒3, 𝑒4, } be  a set of  parameters 

representing the different kind of oils like coconut oil, sesame oil, 

sunflower oil, groundnut oil. Now the expert 𝐸1is evaluating the product 

which one gives more profit respectively, 
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𝑓ே(𝑒1) = {< 𝑚1, (0.6,0.4,0.3) >, < 𝑚2(0.9,0.5,0.3) >, < 𝑚3, (0.5,0.6,0.2) >,

< 𝑚4, (0.7,0.5,0.4) >, < 𝑚5, (0.5,0.4,0.1) > } 

𝑓ே(𝑒2) = {< 𝑚1, (0.8,0.6,0.7) >, < 𝑚2(0.6,0.4,0.4) >, < 𝑚3, (0.2,0.1,0.1) >,

< 𝑚4, (0.6,0.5,0.2) >, < 𝑚5, (0.3,0.2,0.2) > } 

𝑓ே(𝑒3) = {< 𝑚1, (0.3,0.5,0.2) >, < 𝑚2(0.6,0.4,0.8) >, < 𝑚3, (0.8,0.5,0.6) >,

< 𝑚4, (0.6,0.5,0.1) >, < 𝑚5, (0.5,0.5,0.1) > } 

𝑓ே(𝑒4) = {< 𝑚1, (0.5,0.5,0.2) >, < 𝑚2(0.6,0.3,0.7) >, < 𝑚3, (0.9,0.5,0.3) >,

< 𝑚4, (0.7,0.5,0.4) >, < 𝑚5, (0.8,0.5,0.1) > } 

Then 𝑁 = {[𝑒1, 𝑓ே(𝑒1)], [𝑒2, 𝑓ே(𝑒2)], [𝑒3, 𝑓ே(𝑒3)], [𝑒4, 𝑓ே(𝑒4)], } is an 

𝑁௦௦over(𝑈, 𝐸) 

The tabular representation of the 𝑁௦௦of 𝑁is given in  

Table 1: Tabular form of 𝑁௦௦ 

 𝑓ே(𝑒1)          𝑓ே(𝑒2)         𝑓ே(𝑒3)                𝑓ே(𝑒4) 

𝑀1 

𝑀2 

𝑀3 

𝑀4 

𝑀5 

(0.6,0.4,0.3)(0.8,0.6,0.7)(0.3,0.5,0.2)(0.5,0.5,0.2) 

(0.9,0.5,0.3)(0.6,0.4,0.4)(0.6,0.4,0.8)(0.6,0.3,0.7) 

(0.5,0.6,0.2)(0.2,0.1,0.1)(0.8,0.5,0.6)(0.9,0.5,0.3) 

(0.7,0.5,0.4)(0.6,0.5,0.2)(0.6,0.5,0.1)(0.7,0.5,0.4) 

(0.5,0.4,0.1)(0.3,0.2,0.2)(0.5,0.5,0.1)(0.8,0.5,0.1) 

Definition 2.4 (Neutrosophic soft set matrix(𝑁𝑠𝑠𝑚)) 

If𝑥௜௝ = ቀ𝑇஺൫𝑢௜ , 𝑒௝൯, 𝐼஺൫𝑢௜ , 𝑒௝൯, 𝐹஺൫𝑢௜ , 𝑒௝൯ቁ, then Neutrosophic Soft Set 

Matrix (𝑁𝑠𝑠𝑚) of order 𝑚 × 𝑛, is ൫𝑥௜௝൯
௠×௡

=  ൫𝑥௜௝൯
௠

 

Example 2.4.1. 

Let𝑈 =  {𝑢1, 𝑢2, 𝑢3},𝐸 =  {𝑥1, 𝑥2, 𝑥3}. 𝑁be a neutrosophic 

Soft sets over𝑈 neutrosophic as 
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𝑁 = {(𝑥1, {< 𝑢1, (0.7,0.5,0.3) >, < 𝑢2, (0.6,0.5,0.2) >, < 𝑢3, (0.5,0.4,0.2)

>}), (𝑥2, {< 𝑢1, (0.8,0.6,0.2) >, < 𝑢2, (0.9,0.5,0.3) >,

< 𝑢3, (0.7,0.5,0.4) >}), (𝑥3, {< 𝑢1, (0.2,0.2,0.1) >,

< 𝑢2, (0.6,0.6,0.4) >, < 𝑢3, (0.5,0.6,0.8) >}) } 

Then, the𝑁 −matrixൣ𝑎𝑖𝑗൧ is written by  

ൣ𝑎௜௝൧ = ቎

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

 (0.8,0.6,0.2) (0.9,0.5,0.3) (0.7,0.5,0.4) 
(0.2,0.2,0.1) (0.6,0.6,0.4) (0.5,0.6,0.8)  

቏ 

Definition 2.6 (Value Matrix) 

Suppose 𝐶 = ൣ𝑇௜௝
௖ , 𝐼௜௝

௖ , 𝐹௜௝
௖൧Nssm of order 𝑚 × 𝑛then, 𝐶is called the value 

matrix ofN denoted by 𝑉(𝐶) and 𝑉(𝐶) = ൣ𝑇௜௝
௖ + 4𝐼௜௝

௖ + 𝐹௜௝
௖൧ ∕ 6for all 𝑖 and 

𝑗, respectively where 𝑖 = 1,2,3 … . 𝑚 and 𝑗 = 1,2,3 … . 𝑛 

4. Methodology 

Step 1: Construct neutrosophic soft set matrices (𝐴&𝐵) 

Step 2: Compute C by using the operators of neutrosophic soft set 

matrix 

Step 3: Calculate the value matrices 𝑉(𝐶) 

Step 4: Determine the weight value Using Entrophy method 

Step 5: Score value 

Step 6: Rank 

5. Numerical Example 

Let 𝐹 be a set of neutrosophic soft set of poultry form producing different 

kind of domestic fowls to satisfy the need of meat and egg for the people 

throughout the year. Once the items are ready the seller will sell it in 

the market or directly to the customer’s and get either profit or loss. Let 
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us assume that a set of sellers selling the product in two different 

markets𝑀1and𝑀2. 𝐸is a set of parameters. let 𝐴 ⊆ 𝐸and. The first 

𝑁௦௦(𝑋, 𝐴) over 𝐹is the seller production of meat and egg sold in market𝑀1, 

where 𝑋: 𝐴 → 𝑃(𝐹), The second 𝑁௦௦(𝑌, 𝐵)over 𝐹 is the seller production of 

meat and egg sold in market 𝑀2, where 𝑌: 𝐴 → 𝑃(𝐹), 𝑃(𝐹) is a set of all 

neutrosophic soft subset of 𝐹. Let a universal set 𝑈 =

{𝑓1, 𝑓2, 𝑓3, 𝑓4, 𝑓5, 𝑓6, 𝑓7, 𝑓8}be aneight different poultry forms and 𝐸 =

 {𝐶1,𝐶2,𝐶3,𝐶4,𝐶5,𝐶6,𝐶7,𝐶8} be a parameters representing the different 

domestic fowls like Chickens, Turkeys, Geese, Ducks, Guinea fowl, 

Quile, Pigeons, and Ostriches. Two exports 𝑃1 and 𝑃2 evaluated the 

production of the seller in the market 𝑀1 and 𝑀2, respectively. 

Report of expert 𝑃1 in the market place 𝑀1 is representing in the form of 

(𝑁𝑠𝑠) as 

(𝑋, 𝐴) = 𝑥(𝐶1), 𝑥(𝐶2), 𝑥(𝐶3), 𝑥(𝐶4), 𝑥(𝐶5), 𝑥(𝐶6), 𝑥(𝐶7), 𝑥(𝐶8) 

(𝑋, 𝐴) = 𝑥(ℂଵ), 𝑥(ℂଶ), 𝑥(ℂଷ), 𝑥(ℂସ), 𝑥(ℂହ), 𝑥(ℂ଺), 𝑥(ℂ଻), 𝑥(ℂ଼) 

𝑋(ℂଵ) = ൜
𝑓ଵ(0.6,0.3,0.2), 𝑓ଶ(0.2,0.2,0.1), 𝑓ଷ(0.6,0.4,0.3), 𝑓ସ(0.4,0.3,0.2), 𝑓ହ(0.5,0.5,0.1),

𝑓଺(0.6,0.2,0.2), 𝑓଻(0.7,0.3,0.1), 𝑓 (0.8,0.8,0.6)
ൠ  

𝑋(ℂଶ) = ൜
𝑓ଵ(0.4,0.2,0.2), 𝑓ଶ(0.6,0.5,0.5), 𝑓ଷ(0.9,0.6,0.3), 𝑓ସ(0.4,0.1,0.1), 𝑓ହ(0.7,0.3,0.2),

𝑓଺(0.5,0.3,0.3), 𝑓଻(0.2,0.1,0.1), 𝑓 (0.7,0.6,0.6)
ൠ  

𝑋(ℂଷ) = ൜
𝑓ଵ(0.3,0.3,0.2), 𝑓ଶ(0.9,0.6,0.3), 𝑓ଷ(0.8,0.7,0.6), 𝑓ସ(0.6,0.4,0.4), 𝑓ହ(0.7,0.7,0.3),

𝑓଺(0.3,0.3,0.1), 𝑓଻(0.6,0.5,0.3), 𝑓 (0.7,0.5,0.2)
ൠ  

𝑋(ℂସ) = ൜
𝑓ଵ(0.6,0.5,0.2), 𝑓ଶ(0.7,0.3,0.2), 𝑓ଷ(0.7,0.6,0.6), 𝑓ସ(0.4,0.3,0.2), 𝑓ହ(0.4,0.4,0.1),

𝑓଺(0.6,0.5,0.3), 𝑓଻(0.7,0.7,0.6), 𝑓 (0.2,0.2,0.1)
ൠ 

𝑋(ℂହ) = ൜
𝑓ଵ(0.4,0.4,0.3), 𝑓ଶ(0.6,0.2,0.1), 𝑓ଷ(0.8,0.8,0.6), 𝑓ସ(0.6,0.3,0.1), 𝑓ହ(0.7,0.5,0.5),

𝑓଺(0.3,0.2,0.1), 𝑓଻(0.6,0.4,0.4), 𝑓 (0.3,0.2,0.2)
ൠ   

𝑋(ℂ଺) = ൜
𝑓ଵ(0.7,0.3,0.2), 𝑓ଶ(0.4,0.3,0.3), 𝑓ଷ(0.6,0.5,0.5), 𝑓ସ(0.4,0.3,0.2), 𝑓ହ(0.7,0.6,0.5),

𝑓଺(0.6,0.6,0.3), 𝑓଻(0.6,0.5,0.5), 𝑓 (0.8,0.7,0.4)
ൠ 

𝑋(ℂ଻) = ൜
𝑓ଵ(0.9,0.3,0.2), 𝑓ଶ(0.6,0.3,0.2), 𝑓ଷ(0.8,0.8,0.5), 𝑓ସ(0.6,0.5,0.3), 𝑓ହ(0.4,0.3,0.2),

𝑓଺(0.7,0.6,0.6), 𝑓଻(0.9,0.3,0.2), 𝑓 (0.6,0.1,0.1)
ൠ 
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𝑋(ℂ଼) = ൜
𝑓ଵ(0.3,0.1,0.1), 𝑓ଶ(0.8,0.6,0.6), 𝑓ଷ(0.9,0.3,0.2), 𝑓ସ(0.7,0.7,0.1), 𝑓ହ(0.3,0.2,0.2),

𝑓଺(0.5,0.4,0.3), 𝑓଻(0.8,0.3,0.3), 𝑓 (0.6,0.5,0.4)
ൠ 

 

Report of expert 𝑃2 in the market place 𝑀2 is representing in the form of 

(𝑁𝑠𝑠) as  

(𝑌, 𝐵) = {𝑦(ℂଵ), 𝑦(ℂଶ), 𝑦(ℂଷ), 𝑦(ℂସ), 𝑦(ℂହ), 𝑦(ℂ଺), 𝑦(ℂ଻), 𝑦(ℂ଼)} 

𝑌(ℂଵ) = ൜
𝑓ଵ(0.4,0.3,0.2), 𝑓ଶ(0.8,0.6,0.3), 𝑓ଷ(0.8,0.4,0.1), 𝑓ସ(0.6,0.7,0.4), 𝑓ହ(0.7,0.7,0.3),

𝑓଺(0.8,0.4,0.2), 𝑓଻(0.3,0.3,0.1), 𝑓 (0.6,0.4,0.2)
ൠ 

𝑌(ℂଶ) = ൜
𝑓ଵ(0.6,0.4,0.2), 𝑓ଶ(0.8,0.7,0.3), 𝑓ଷ(0.7,0.4,0.1), 𝑓ସ(0.6,0.3,0.34), 𝑓ହ(0.7,0.5,0.4),

𝑓଺(0.7,0.5,0.3), 𝑓଻(0.4,0.3,0.1), 𝑓 (0.5,0.2,0.2)
ൠ 

𝑌(ℂଷ) = ൜
𝑓ଵ(0.7,0.5,0.4), 𝑓ଶ(0.7,0.4,0.3), 𝑓ଷ(0.8,0.5,0.4), 𝑓ସ(0.6,0.6,0.2), 𝑓ହ(0.7,0.5,0.3),

𝑓଺(0.6,0.3,0.3), 𝑓଻(0.8,0.7,0.5), 𝑓 (0.5,0.3,0.2)
ൠ 

𝑌(ℂସ) = ൜
𝑓ଵ(0.8,0.5,0.4), 𝑓ଶ(0.9,0.5,0.4), 𝑓ଷ(0.7,0.4,0.2), 𝑓ସ0.6,0.5,0.1), 𝑓ହ(0.8,0.4,0.3),

𝑓଺(0.6,0.3,0.3), 𝑓଻(0.7,0.5,0.2), 𝑓 (0.4,0.4,0.3)
ൠ 

𝑌(ℂହ) = ൜
𝑓ଵ(0.6,0.4,0.1), 𝑓ଶ(0.8,0.4,0.3), 𝑓ଷ(0.8,0.6,0.4), 𝑓ସ(0.4,0.3,0.1), 𝑓ହ(0.7,0.3,0.3),

𝑓଺(0.5,0.4,0.1), 𝑓଻(0.6,0.2,0.2), 𝑓 (0.5,0.4,0.1)
ൠ 

𝑌(ℂ଺) = ൜
𝑓ଵ(0.6,0.5,0.4), 𝑓ଶ(0.6,0.3,0.3), 𝑓ଷ(0.8,0.7,0.5), 𝑓ସ(0.5,0.5,0.4), 𝑓ହ(0.9,0.4,0.3),

𝑓଺(0.8,0.6,0.3), 𝑓଻(0.4,0.3,0.1), 𝑓 (0.6,0.5,0.4)
ൠ 

𝑌(ℂ଻) = ൜
𝑓ଵ(0.7,0.5,0.4), 𝑓ଶ(0.4,0.3,0.2), 𝑓ଷ(0.6,0.4,0.3), 𝑓ସ(0.4,0.3,0.1), 𝑓ହ(0.5,0.3,0.2),

𝑓଺(0.9,0.6,0.4), 𝑓଻(0.7,0.5,0.2), 𝑓 (0.8,0.3,0.3)
ൠ 

𝑌(ℂ଼) = ൜
𝑓ଵ(0.5,0.3,0.1), 𝑓ଶ(0.8,0.4,0.4), 𝑓ଷ(0.7,0.5,0.4), 𝑓ସ(0.5,0.5,0.3), 𝑓ହ(0.4,0.4,0.2),

𝑓଺(0.3,0.2,0.1), 𝑓଻(0.6,0.5,0.5), 𝑓 ((0.4,0.3,0.2)
ൠ 

The payoff matrices 𝐴 and 𝐵are, 

 

            ℂଵ                ℂଶ                   ℂଷ                ℂସ                  ℂହ                 ℂ଺                ℂ଻                ℂ଼    

𝐴 =

𝑓ଵ

𝑓ଶ

𝑓ଷ

𝑓ସ

𝑓ହ

𝑓଺

𝑓଻

𝑓 ⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡
(0.6, 0.3, 0.2) (0.4, 0.2, 0.2) (0.3, 0.3, 0.2) (0.6,0.5,0.2) (0.4,0.4,0.3) (0.7,0.3,0.2) (0.9,0.3,0.2) (0.3,0.1,0.1)
(0.2, 0.2, 0.1) (0.6, 0.5, 0.5) (0.9, 0.6, 0.3) (0.7,0.3,0.2) (0.6,0.2,0.1) (0.4,0.3,0.3) (0.6,0.3,0.2) (0.8,0.6,0.6)
(0.6, 0.4, 0.3) (0.9, 0.6, 0.3) (0.8,0.7,0.6) (0.7,0.6,0.6) (0.8,0.8,0.6) (0.6,0.5,0.5) (0.8,0.8,0.5) (0.9,0.3,0.2)
(0.4, 0.3, 0.2) (0.4, 0.1, 0.1) (0.6,0.4,0.4) (0.4,0.3,0.2) (0.6,0.3,0.1) (0.4,0.3,0.2) (0.6,0.5,0.3) (0.7,0.7,0.1)
(0.5, 0.5, 0.1) (0.7, 0.3, 0.2) (0.7,0.7,0.3) (0.4,0.4,0.1) (0.7,0.5,0.5) (0.7,0.6,0.5) (0.4,0.3,0.2) (0.3,0.2,0.2)
(0.6, 0.2, 0.2) (0.5, 0.3, 0.3) (0.3,0.3,0.1) (0.6,0.5,0.3) (0.3,0.2,0.1) (0.6,0.6,0.3) (0.7,0.6,0.6) (0.5,0.4,0.3)
(0.7, 0.3, 0.1) (0.2, 0.1, 0.1) (0.6,0.5,0.3) (0.7,0.7,0.6) (0.6,0.4,0.4) (0.6,0.5,0.5) (0.9,0.3,0.2) (0.8,0.3,0.3)
(0.8, 0.8, 0.6) (0.7, 0.6, 0.6) (0.7,0.5,0.2) (0.2,0.2,0.1) (0.3,0.2,0.2) (0.8,0.7,0.4) (0.6,0.1,0.1) (0.6,0.5,0.4)⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

 

              ℂଵ                  ℂଶ                 ℂଷ                  ℂସ                 ℂହ               ℂ଺                  ℂ଻             ℂ଼   
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𝐵 =

𝑓ଵ

𝑓ଶ

𝑓ଷ

𝑓ସ

𝑓ହ

𝑓଺

𝑓଻

𝑓 ⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡
(0.4,0.3,0.2) (0.6,0.4,0.2) (0.7,0.5,0.4) (0.8,0.5,0.4) (0.6,0.4,0.1) (0.6,0.5,0.4) (0.7,0.5,0.4) (0.5,0.3,0.1)
(0.8,0.6,0.3) (0.8,0.7,0.3) (0.7,0.4,0.3) (0.9,0.5,0.4) (0.8,0.4,0.3) (0.6,0.3,0.3) (0.4,0.3,0.2) (0.8,0.4,0.4)
(0.8,0.4,0.1) (0.7,0.4,0.1) (0.8,0.5,0.4) (0.7,0.4,0.2) (0.8,0.6,0.4) (0.8,0.7,0.5) (0.6,0.4,0.3) (0.7,0.5,0.4)
(0.6,0.7,0.4) (0.6,0.3,0.3) (0.6,0.6,0.2) (0.6,0.5,0.1) (0.4,0.3,0.1) (0.5,0.5,0.4) (0.4,0.3,0.1) (0.5,0.5,0.3)

(0.7,0.7,0.3) (0.7,0.5,0.4) (0.7,0.5,0.3) (0.8,0.4,0.3) (0.7,0.3,0.3) (0.9,0.4,0.3) (0.5,0.3,0.2) (0.4,0.4,0.2)
(0.8,0.4,0.2) (0.7,0.5,0.3) (0.6,0.3,0.3) (0.6,0.3,0.3) (0.5,0.4,0.1) (0.8,0.6,0.3) (0.9,0.6,0.4) (0.3,0.2,0.1)
(0.3,0.3,0.1) (0.4,0.3,0.1) (0.8,0.7,0.5) (0.7,0.5,0.2) (0.6,0.2,0.2) (0.4,0.3,0.1) (0.7,0.5,0.2) (0.6,0.5,0.5)
(0.6,0.4,0.2) (0.5,0.2,0.2) (0.5,0.3,0.2) (0.4,0.4,0.3) (0.5,0.4,0.1) (0.6,0.5,0.4) (0.4,0.3,0.3) (0.4,0.3,0.2)⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

 

 

To find Crisp value by using Neutrosophic Arithmetic Operator (𝑁𝐴) 

 

                  ℂଵ             ℂଶ               ℂଷ                   ℂସ                 ℂହ                ℂ଺               ℂ଻                 ℂ଼ 

𝐶

=

𝑓ଵ

𝑓ଶ

𝑓ଷ

𝑓ସ

𝑓ହ

𝑓଺

𝑓଻

𝑓 ⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡
(0.5, 0.3, 0.2) (0.5, 0.3, 0.2) (0.5, 0.4, 0.3) (0.7, 0.5, 0.3) (0.5, 0.4, 0.2) (0.65, 0.4, 0.3) (0.8, 0.4, 0.3) (0.4, 0.2, 0.1)
(0.5, 0.4, 0.2) (0.7, 0.6, 0.4) (0.8, 0.5, 0.3) (0.8, 0.4, 0.3) (0.7, 0.3, 0.2) (0.5, 0.3, 0.3) (0.5, 0.3, 0.2) (0.8, 0.5, 0.5)
(0.7, 0.4, 0.2) (0.8, 0.5, 0.2) (0.8, 0.6, 0.5) (0.7, 0.5, 0.4) (0.8, 0.7, 0.5) (0.7, 0.6, 0.5) (0.7, 0.6, 0.4) (0.8, 0.4, 0.3)
(0.5, 0.5, 0.3) (0.5, 0.2, 0.2) (0.6, 0.5, 0.3) (0.5, 0.4, 0.15) (0.5, 0.3, 0.1) (0.45, 0.4, 0.3) (0.5, 0.4, 0.2) (0.6, 0.6, 0.2)
(0.6, 0.6, 0.2) (0.7, 0.4, 0.3) (0.7, 0.6, 0.3) (0.6, 0.4, 0.2) (0.7, 0.4, 0.4) (0.8, 0.5, 0.4) (0.45, 0.3, 0.2) (0.3, 0.3, 0.2)
(0.7, 0.3, 0.2) (0.6, 0.4, 0.3) (0.45, 0.3, 0.2) (0.6, 0.4, 0.3) (0.4, 0.3, 0.1) (0.7, 0.6, 0.3) (0.8, 0.6, 0.5) (0.4, 0.3, 0.2)
(0.5, 0.3, 0.1) (0.3, 0.2, 0.1) (0.7, 0.6, 0.4) (0.7, 0.6, 0.4) (0.6, 0.3, 0.3) (0.5, 0.4, 0.3) (0.8, 0.4, 0.2) (0.7, 0.4, 0.4)
(0.7, 0.6, 0.4) (0.6, 0.4, 0.4) (0.6, 0.4, 0.2) (0.3, 0.3, 0.2) (0.4, 0.3, 0.15) (0.7, 0.6, 0.4) (0.5, 0.2, 0.2) (0.5, 0.4, 0.3)⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

 

 

 

                  ℂଵ       ℂଶ        ℂଷ         ℂସ         ℂହ         ℂ଺            ℂ଻        ℂ଼ 

𝑉(𝐶௜௝) =

fଵ

fଶ

fଷ

fସ

fହ

f଺

f଻

f଼
⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎡
0.32 0.32 0.40 0.50 0.38 0.42 0.45 0.22
0.38 0.58 0.52 0.45 0.35 0.33 0.32 0.55
0.42 0.50 0.62 0.52 0.68 0.60 0.58 0.45
0.47 0.25 0.48 0.37 0.30 0.39 0.38 0.53
0.53 0.43 0.57 0.40 0.45 0.53 0.31 0.29
0.35 0.42 0.31 0.42 0.28 0.57 0.61 0.30
0.30 0.20 0.58 0.58 0.35 0.40 0.43 0.45
0.58 0.43 0.40 0.28 0.29 0.58 0.25 0.40⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎤

 

Step 1: Compute the proportion matrix 𝑉௜௝ 

For each criterion 𝑗 

𝑃௜௝ =
𝑉௜௝

∑ 𝑉௜௝
௠
௜ୀ1

 



Dr. M. Raji, Dr. E. Padma, Mrs. Dimple Juneja, Dr. P. Balaganesan 
 

 

Page | 10  
 

𝑃௜௝ =

𝐟𝟏

𝐟𝟐

𝐟𝟑

𝐟𝟒

𝐟𝟓

𝐟𝟔

𝐟𝟕

𝐟𝟖
⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎡
0.095 0.101 0.103 0.142 0.38 0.425 0.45 0.22
0.114 0.186 0.133 0.127 0.35 0.33 0.32 0.55
0.124 0.159 0.159 0.146 0.68 0.6 0.58 0.45
0.139 0.080 0.125 0.106 0.3 0.39 0.38 0.53
0.159 0.138 0.146 0.113 0.45 0.53 0.31 0.29
0.104 0.133 0.079 0.118 0.28 0.57 0.61 0.3
0.089 0.064 0.150 0.165 0.35 0.4 0.43 0.45
0.174 0.138 0.103 0.080 0.29 0.58 0.25 0.4 ⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎤

 

That is, divide each entry in a column by the sum of its column. 

Step 2: Compute the entropy constant 𝐾 

𝐾 =
1

𝑙𝑛  𝑚 
 

Here 𝑚 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑠. 

𝐾 =
1

𝑙𝑛 8 
= −0.4809 

Step 3: Compute the entropy 𝑒௝ 

𝑒௝ = −𝑘 ෍ 𝑃௜௝𝑙𝑛 𝑃௜௝

௠

௜ୀଵ

  

𝑒1 = −
1

𝑙𝑛  (8) 
[0.095 ∗ 𝑙𝑛 (0.095) ] 

𝑒1 = 0.987706 

Similarly, 

𝑒2 = 0.9764, 𝑒3 = 0.9893, 𝑒4 = 0.9903, 𝑒5 = 0.9782, 𝑒6 = 0.9902, 𝑒7

= 0.9795, 𝑒8 = 0.9801 

Step 4: Compute divergence and entropy weight of the attributes  

From entropy, compute divergence 𝑑௝ and Weight is 𝑊௝ 

𝑑௝ = 1 − 𝑒௝ 
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                                               𝑊௝ =
ௗೕ

∑ ௗೕ
೙
ೕస1

   

𝑊1 

𝑊1 

𝑊2 𝑊3 𝑊4 𝑊5 𝑊6 𝑊7 𝑊8 

0.0959 0.1838 0.0834 0.0758 0.1697 0.0766 0.1597 0.1551 

Step 5: Rank the score value of alternatives 

𝑆௜ = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓௜ =  𝑆(𝑅௜) 

𝑆(𝑅௜) = ෍ 𝑉௜௝ ∗ 𝑊௝

௡

௜,௝ୀ1

 

𝑆1 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑓1 =  𝑆(𝑅1) 

𝑆1 = (0.32 ∗ 0.0959) + (0.32 ∗ 0.1838) + (0.4 ∗ 0.0834) + (0.5 ∗ 0.0756)

+ (0.38 ∗ 0.1697) + (0.43 ∗ 0.0766)  +  (0.45 ∗ 0.1597) + (0.22

∗ 0.1551) 

𝑆1 = (0.0301 + 0.0588 + 0.0334 + 0.0378 + 0.0645 + 0.0326 + 0.0718

+ 0.0341) 

𝑆1 = 0.36376 

𝑆1 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑓1 =  𝑆(𝑅1)=0.36376 

Similarly, 

𝑆2 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓2 =  𝑆(𝑅2) = 0.44161 

𝑆3 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓3 =  𝑆(𝑅3) = 0.54708 

𝑆4 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓4 =  𝑆(𝑅4) = 0.38316 

𝑆5 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓5 =  𝑆(𝑅5) = 0.41918 

𝑆6 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓6 =  𝑆(𝑅6) = 0.40357 

𝑆7 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓7 =  𝑆(𝑅7) = 0.38632 
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𝑆8 = 𝑆𝑐𝑜𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓8 =  𝑆(𝑅8) = 0.38489 

Since 𝑆3 > 𝑆2 > 𝑆5 > 𝑆6 > 𝑆7 > 𝑆8 > 𝑆4 > 𝑆1, 𝑡ℎ𝑒 𝑡ℎ𝑖𝑟𝑑 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓3 𝑖𝑠 𝑏𝑒𝑠𝑡 

6. Comparison Table 

Here, we have got the same result. 

7. Conclusion 

In this study, an entropy-based multi-criteria decision-making (MCDM) 

model founded on the neutrosophic soft set framework was proposed 

and applied to evaluate poultry production systems. The model 

effectively handles uncertainty, indeterminacy, and inconsistency in 

expert opinions, which are common in real-world decision-making. By 

combining two neutrosophic soft set matrices from distinct markets and 

applying neutrosophic arithmetic operators, a unified decision matrix 

was obtained to represent diverse expert perspectives. The entropy 

weighting method was employed to objectively determine the 

importance of each criterion, thereby reducing subjective bias. The 

subsequent ranking process revealed that the third alternative 

exhibited the highest score, signifying optimal poultry production 

performance. This result demonstrates the reliability and applicability 

of the proposed model in agricultural evaluation and other similar 

decision environments. Overall, the integration of neutrosophic soft set 

theory with entropy-based weighting provides a robust, flexible, and 

systematic approach for analysing multi-criteria problems under 

uncertain conditions. Future work may extend this framework to 

dynamic environments, large-scale decision systems, or hybrid models 
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combining other uncertainty theories such as fuzzy rough sets or 

intuitionistic fuzzy sets to enhance performance and adaptability. 
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