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Abstract 

Presently the people residing in the rural areas of Karumathur have made up 

their mind to drift from traditional agricultural and livestock rearing activities. 

The intention of taking entrepreneurial activities is getting flourished these 

days as the natural and other physical resources do not support the sustenance 

of the habitual activities. Though the rural people try to become entrepreneurs, 

they do face a lot of hurdles and challenges in making it as a successful one. 

The reasons for such obstacles have to be analyzed from various dimensions 

so as to formulate certain suggestive measures for the empowerment of rural 

entrepreneurs. This paper mainly aims to accomplish the task of mathematical 

modeling of this problem using the concept of Fuzzy Neutrosophic cognitive 

maps which associates the factors contributing to the ailing condition of rural 

entrepreneurs. This model also assists in building the framework for 

overcoming such commotions and it will also indeed facilitate in identifying 

the prime challenges of rural entrepreneurs. 
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1.INTRODUCTION 

Employment suiting the pursued educational qualification is a million dollar question 

these days. The opportunities for education and job are quite less to the people of rural 

areas than that of urban areas. There are several reasons for the existence of such kind 

of afflicting situations namely affiliation to the traditional occupations, reluctance in 

undertaking new jobs, intention of carrying the heritage of the family and other 

related factors also indeed contribute to it. But in these sorrowful days caused by 
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seasonal commotions and the failure of the natural occurrences has disturbed the 

routine practices of the conventional activities and it has now fostered the rural people 

to take the initiatives of becoming entrepreneurs. Becoming an entrepreneur demands 

time and monetary aspects to overcome many constraints. To examine the hardships 

faced by rural entrepreneurs, the pastoral regions of Karumathur is taken for case 

study. To make the analysis more scientific and logical the concept of Neutrosophic 

Fuzzy Cognitive maps is used in this paper. 

Cognitive Maps was first discussed by Axelrod [1]which was later extended to Fuzzy 

cognitive maps (FCM) by Kosko [5] and the generalization of FCM is Neutrosophic 

FCM, which takes the aspect of indeterminacy into consideration. In usual 

terminology the association between the factors is quantified by the weights from {-

1,0,1} for cognitive maps;[-1,1] for FCM and{-1,0,1,I} for NFCM. Neutrosophic 

FCM’s are highly advantageous because of the incorporation of indeterminate 

associations, this inturn enables the researchers to handle the real life problems. 

Therefore NFCM is employed in this paper to investigate the problems faced by rural 

entrepreneurs. 

The paper is organized as follows: section 2 contains the basic preliminaries, section 3 

explains the methodology, section 4 comprises of the factors considered for study, 

section 5 presents the adaptation of the method to the problem, section 6 consists of 

the results and the discussions and section 6 concludes the paper. 

 

2.PRELIMINARIES  

This section consists of the basic definitions pertaining to Neutrosophic fuzzy 

cognitive maps [6,7,8] 

Definition 2.1  

Neutrosophic Fuzzy Cognitive Maps (NFCM) is a Neutrosophic directed graph with 

concepts as nodes, causalities and indeterminacy as edges. 

Definition 2.2 

NCM with weights {-1,0,1,I} is called as simple NFCM 

Definition 2.3 

Neutrosophic connection matrix represents the associations between each nodes 

which is quantified by {-1,0,1,I} 

Definition 2.4 

Let C1, C2, ., Cn be the nodes of the NCM. Let A = (a1, a2,., an) where ai Є {0, 1, I}. 

A is called the instantaneous state neutrosophic vector and it denotes the on, off, 

indeterminate state position of the node at an instant ai = 0 if ai is off (no effect) ai = 1 
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if ai is on (has effect) ai = I if ai is indeterminate (effect cannot be determined), for i = 

1, 2,., n. 

Definition 2.5 

A NCM is cyclic if it possess a directed cycle and acyclic otherwise. 

Definition 2.6 

NCM is called as a dynamical system if it has feedback and the equilibrium state of 

the dynamical system is called as hidden pattern and the respective resultant vector is 

the limit cycle of the NCM. 

 

3. METHODOLOGY 

Let C1, C2,..Cn be the concepts, the neutrosophic connection matrix is determined 

from the expert’s opinion. Initially the concept C1 is kept in ON position and others in 

OFF position. The vector (10000000..00) is passed onto N(E) and the resultant vector 

(a1,a2,a3,a4….an) is thresholded by assigning 1 if ai > k, 0 if ai = 0 , -1 if ai ,< k and I 

if ai is not an integer. The obtained new vector is updated by assigning 1 to the 

respective concepts considered in ON position and it is passed once again into N (E). 

The procedure is repeated until the equilibrium state is attained and the resultant 

vector is called as limit cycle 

 

4. PROBLEMS FACED BY RURAL ENTREPRENEURS 

The hurdles faced by the rural entrepreneurs are considered as the factors for study 

and the association between them is obtained from the opinion of the experts. 

C1. Scantiness of subsidize 

C2. Profound competitions 

C3. Exploitation by moderators 

C4. Lawful procedures 

C5. Highly difficult in the acquisition of raw substances and materials 

C6. Low capacity to handle risk elements 

C7. Deficit of technological support 

C8. Insufficient infrastructure facilities 

C9. Quality of the products not par with the level of consumer’s expectation 

C10. Lack of feasible hold from family and societal set up  

The Neutrosophic connection matrix N(E) is as follows: 
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 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

C1 0 0 0 0 1 1 1 1 1 0 

C2 0 0 0 0 I 0 0 0 1 0 

C3 0 0 0 0 0 1 0 0 0 0 

C4 0 0 I 0 0 1 0 0 0 0 

C5 0 1 0 0 0 0 0 0 1 0 

C6 I 1 0 1 0 0 0 0 0 I 

C7 0 1 0 0 0 0 0 0 1 0 

C8 0 0 0 0 I 0 0 0 1 0 

C9 0 1 0 0 0 I 0 0 0 0 

C10 0 0 0 0 0 1 0 0 0 0 

 

The graphical representation of the association between the factors is represented 

graphically as below 

 

 

 

5.  ADAPTATION OF NFCM TO THE PROBLEM 

Let A = (1000000000) 

A*N(E) = (1000111110) = X1 

X1 *N(E) = (I 4 0 1 1+I 1+I 1 1 4 I) ↪ (I 1 0 1 1 1 1 1 1 I)  = X2 
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X2* N(E) = (I 1 I 1 I 1 I I 1 I)= X3 

X3*N(E) = (I 1 I 1 I 1 I I 1 I) = X4 

X3 = X4 

 By repeating in the same fashion we get the consequential outcomes of the concepts 

being placed in ON position. 

 

6. RESULTS AND DISCUSSION 

 If the concept C1 is kept in ON position    then the impacts of other concepts are 

known from the resultant vector X4. Scantiness of subsidize influences C2, C4, C6 

and C9 and exhibits indeterminacy on the remaining concepts. The same procedure 

can be repeated to determine the impacts of one factor over the other. The factor 

which influences many other factors is considered to be the major hurdle faced by the 

rural entrepreneurs. 

 

CONCLUSION 

This paper analyzes the hardships faced by the rural entrepreneurs of the regions of 

Karumathur by using the tool of NFCM which includes the positive, negative, null 

impacts together with indeterminacy. This article also investigates the problems based 

on the primary data collected from the experts of the field of entrepreneurship.  The 

determination of the major impediment will duly assist in the formulation of suitable 

frameworks for providing remedial measures to these upcoming entrepreneurs. 
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