
International Journal of Emerging Trends in Engineering and Development                      Issue 3, Vol.6 (November 2013)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                                 ISSN 2249-6149 

R S. Publication, rspublicationhouse@gmail.com Page 192 

 

A Study on problems of Trans-genders in India using Fuzzy 

Cognitive Maps (FCMs) 
A.Praveen Prakash 

Professor 

Hindustan University, 

Chennai – 603 103. 

Padur 

A.Saraswathi 

Assistant Professor, 

RRASE Engineering                          

College, Padapai 

Chennai – 6001301 

       

A.Rajkumar 

Assistant Professor 

 Hindustan university 

Chennai – 6003103 

padur 

Abstract—Ever since the United Nations has passed the Universal Declaration of Human Rights in 

1948,the Rights of the marginalized sections of society has been in focus among the human right 

activists. The Rights of the minorities such as the religious minorities, linguistic minorities, gender 

minorities (Transgenders) etc form important part. Only when the UN insisted that all nations who 

are signatories to the above declaration should take steps to ensure the adherence of the 

declarations.UN has declared  1994-2004 as decade of human rights. In the year 1993 India has 

formed National and State Commissions for Human Rights. From then on India has taken measures 

to ensure human rights of the minorities in general and and that of the gender minorities viz, the 

trasgenders in particular. But the level of awareness on the rights of transgenders among themselves 

as well as among the masses is very low. This marginalized section of people live in a very deprived 

and exploitative status with low self- esteem. This paper analyses the various problems of the 

transgenders as expressed by the leaders of the transgenders and the NGO leaders who  have been 

working for their up-liftment  using Fuzzy Cognitive Map (FCM) model  

Index Terms— FCMS, Hidden pattern values, unsupervised trans-genders. 

 

INTRODUCTION: 

Transgender: Transgender is an umbrella term for persons whose gender identity, gender expression, 

or behaviour does not conform to that typically associated with the sex to which they were assigned 

at birth. Gender identity refers to a person‘s internal sense of being male, female or something else. 

Gender expression refers to the way a person communicates gender identify to others through 

behavior, clothing, hair styles, voice or body characteristics etc.  

Gender Identity and Sexual OrientationTransgender people may be straight, lesbian, gay, 

bisexual, or asexual, just as non transgender people can be. As these have certain common issues 

they all come under thebannerLGBT(Lesbian,Gay,Bisexual and Transgenders) and fight for their 

common cause. 

Lesbian or gay womanA transgender women or a person who is assigned male at birth and 

transitions to female, who is attracted to other women would be identified as lesbian or gay woman.  
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Gay ManA transgender man or a person who is assigned female at birth and transitions to male, who 

is attracted to other men would be identified as a gay man. The feelings of ‗not fitting in‘ the 

assigned sex occurs at any part of their childhood. Those who realize early, have less problem 

compared to those who transition later in life. 

Fuzzy Cognitive Map(FCM) 

In 1965, L.A. Zadeh has introduced a mathematical model called Fuzzy Cognitive Maps. After a 

decade in the year 1976, Political scientist R. Axelord used this fuzzy model to study decision 

making in social and political systems. Then B. Kosko enhanced the power of cognitive maps 

considering fuzzy values for the concepts of the cognitive map and fuzzy degrees of 

interrelationships between concepts. FCMs can successfully represent knowledge and human 

experience, introduced concepts to represent the essential elements and the cause and effect 

relationships among the concepts to model the behavior of any system. It is a very convenient simple 

and powerful tool, which is used in numerous fields such as social economical and medical etc 

illustrated by W.B.Vasantha Kandasamy in her book ,‖Application of Fuzzy Models in Social 

Sciences‖ .  In this paper. we recall the notion of Fuzzy Cognitive Maps (FCMs), which was 

introduced by Bart Kosko in the year 1986.This work is based on expert opinion collected  

throughout  Chennai. The data was collected and assimilated from the people using a linguistic 

questionnaire and this linguistic was transformed into fuzzy data. It is important to note  that, while 

doing fuzzy mathematical models, the fuzzy matrix make take its entries from the interval [-1.1]. 

Even then, they are known as fuzzy matrices. Therefore, it is understood that Fuzzy tools alone have 

the capacity to analyze these concepts further substantiating the choice of this method..  

This paper consists of five sections. First Section gives the information about fuzzy mathematical 

model. Second Section gives the preliminaries of FCM. In Section three, we give the description of 

the problem .In section four, we analyse  the problems of the transgenders  using FCM. Final Section 

gives the Conclusion based on our study and ends with few suggestions for improvement of their 

status in society.. 

 
2 PRELIMINARIES 

Fuzzy cognitive maps (FCMs) are more applicable when the data in the first place is an unsupervised 

one. The FCMs work on the opinion of experts. FCMs model the worlds as a collection of classes 

and causal relation between classes. 
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Definition 2.1:  An FCM is a directed graph with concepts like policies, events etc as nodes and 

causalities as edges. It represents causal relationship between concepts. 

 

Definition 2.2: When the nodes of the FCM are fuzzy sets then they are called as fuzzy nodes. 

 

Definition 2.3: FCMs with edge weights or causalities from the set {-1, 0, 1} are simple. 

 

Definition 2.4: The edges eij take values in the fuzzy causal interval [-1,1]. eij = 0 indicates no 

causality eij > 0 indicates causal increase Cj  increases as Ci increases (Or Cj Decreases as Ci 

Decreases). E < 0 indicates causal decrease or negative causality. C  Decreases as C increases (And 

or Cj increases as Ci Decreases). Simple FCMs have edge values in {-1, 0, 1}. Then if causality 

occurs, It occurs to a maximal positive or negative degree. Simple FCMs provide a quick first 

approximation to an expert stand or printed causal knowledge. If increase (Or decrease) in one 

concept leads to increase (or decrease) in  another, then we give the value 1.If there exists no relation 

between the two concepts, the value 0 is given. If increase (or decrease) in one concept decreases (or 

increases) another, then we give the value  -1. Thus ,FCMs are described in this way. Consider the 

nodes or concepts C1, …, Cn  of  the FCM. Suppose the directed graph is drawn using edge weight eij 

  {0, 1, -1}. The matrix E be defined by E= (eij  ), where the eij is the weight of the directed edge Ci, 

Cj. E is called the adjacency matrix of the FCM, also known as the connection matrix of the FCM. It 

is important to note that all matrices associated with an FCM are always square matrices with 

diagonal entries as zero. 

 

Definition 2.5: Let C1, C2,…. Cn be the nodes of an FCM. Let A=(a1, a2,…., an ), where ai  {0,1}. 

A is called the instantaneous state vector and it denoted the on off position of the node at an instant      

ai =0                if ai  is off=1 

ai  =1     if ai  is on, where i = 1, 2, …, n.  

Definition 2.6: Let C1 , C2 , …, Cn be the nodes of an FCM. Let C1 C2, C2 C3, …, Ci Cj, be the edges 

of the FCM (i j). Then, the edges form a directed cycle. An FCM s said to be cyclic if it possesses a 

directed cycle. An FCM is said to be a cyclic if it does not possess any directed cycle. 

 

Definition 2.7: An FCM with cycles is said to have a feedback. 

 

Definition 2.8: Where there is a feedback in an FCM, i.e., When the causal relations flow through a 

cycle in a revolutionary way, The FCM is called a dynamical system. 
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Definition 2.9: Let C1C2, C2 C3,…, Ci Cj, be a cycle when Ci  is switched on and if the causality 

flows through the edges of a cycle and if it again causes Ci, We say that the dynamical system goes 

round and round. This is true for any node Ci, for i = 1, 2, …, n. The equilibrium state for this 

dynamical system is called the hidden pattern.  

 

Definition 2.10: If the equilibrium state of a dynamical system is a unique state vector, then it is 

called a fixed point. Consider a FCM with C1, C2, …, Cn as nodes. For example let us start the 

dynamical system by switching on C1. Let us assume that the FCM settles down with  C1  and Cn  on, 

i.e. the state vector  remains as (1, 0, 0,…, 0, 1). This state vector (1, 0, 0, …, 0, 1) is called the fixed 

point. 

 

Definition 2.11: If the FCM settles down with a state vector repeating in the form A1A2 … AI

A1. Then this equilibrium is called limit cycle.    

 

3. A STUDY ON THE PROBLEMS FACED BY TRANSGENDERS USING FCMS[6] 

 

By administering  linguistic questionnaire and the expert‘s opinion we have taken the following 

eleven concepts {C1, C2, ..., C11} 

The problems faced by thetransgenders in India are taken as the  concepts that are taken as the 

main nodes for our analysis.They areb listed as follows: 

C1- Poverty 

C2- Exclusion by family and community around 

   C3- No job 

  C4- No legal rights and Rehabilitation measures 

          to their reach 

   C5- Marriage is a question mark 

   C6- No Permanent shelter 

  C7- No education 

  C8- Mental Stress and trauma 

  C9- Pushed to do sex work 

  C10- Forced to beg for Living 

   C11-Vulnerable to STD/HIV/AIDS  
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1.      Poverty 

Most of the trans-genders are pushed to below poverty line due to known reasons. They are not given 

employment. They are expelled from family. Hence they are homeless people. Homelessness and 

joblessness push them to sex work and begging. Naturally the harassment pushes them to excess use 

of tobacco, alcohol, drugs etc. Their physical as well as mental health deteriorates day by day and 

they live an extremely impoverished life. 

 

2. Family and Social Exclusion of Transgenders 

 As the individual grow, if he/she happens to be a transgender, that he/she realizes that he/she 

does not belong to the known gender,male(M)or female(F), so far the family or society thought. 

As a result there appears a contradiction between the sex identified at birth and the appearance 

and behaviour pattern the transgender viz MTF or FTM. The family in which the child is born 

slowly but steadily feel ashamed to have given birth to an individual of that sort. The transgender 

too in due course feels the tendency of the family member‘s indifference to them. Naturally the 

society at large too has no other way but to be indifferent to the felt need of the transgenders. As 

a result the individual leaves the family and finds company in other transgenders.  

3. No Job: 

 The findings from Human Rights commission‘s inquiry into discrimination experienced by 

transgender people confirmed that trans people face significant discrimination in day to day 

life.(2008) The Human Rights Act 1993 prohibits discrimination on the grounds of sex. This 

means that trans people are protected under the Human Rights Act. But in practice ,as the trans 

people are not educated and qualified to do any skilled work, the job opportunity for them is 

almost nil. The trans-genders themselves have no knowledge of their own rights to Education and 

Employment. Lack of awareness on their Education and Employment Right among the masses 

continue to remain. As a result the majority of the transgender are either pushed to begging or to 

prostitution.  

 4 No Legal Rights and rehabilitation measures to their reach                                                 . 

 Lack of sufficient Rehabilitation Measures at every stage, starting from getting gender 

identify as Transgenders to Education or employment or property right, trans-genders are to 

struggle. As most of them do not have a fixed home, they are not in the electoral list. Legally 
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they have the right to all the basic requirements. But in practice they suffer exclusion in every 

sphere of human activities such as family, relation, education, employment, worship etc. 

5. Marriage is a question mark: 

 As their reproductive organs do not permit to procreate, forming a couple and living as a 

nuclear family is remote. As they experience family exclusion/social exclusion at a certain stage 

they come out and live as nomads by joining with the other trans people. May be in future Bio 

technologists can come forward with solution of possibility of child bearing and rearing. 

6. Homelessness (No Shelter) 

 Homelessness is an universal issue for the trans people. It‘s the problem of entire LGBTQ 

community. Of the total of Homeless people LGBTQ constitute 7%. Once the family comes to 

know the person is a transgender, the members slowly and steadily treat the individual in such a 

way, the individual, by himself/herself leave the house unnoticed. When a person leaves the 

house and become homeless, who can control his/her behavior and who can fulfill his psycho-

physiological needs?  A homeless person cannot be disciplined by social control, as he/she is free 

to behave the way he/she likes. Naturally the individual suffers from mental, physical and 

emotional health. 

7. Education problem of transgender in India:   

The school administration has no place for trans-genders – Neither the schools nor the trans-

genders have inclination for education of the trans-genders. In USA, there is an awakening of the 

educational right of the trans. The debate is already on. 

In India, the schools/colleges are not trans-inclusive. There is no third gender in the 

application form for admiration. Recently when a trans was admitted in Loyola College the news 

made a headline! 

 In USA, the Massachusetts Department of Education issued a 11 page directive for 

educationists dealing with transgender students. The new directive instructs teacher and 

administrator(s) to allow transgender and gender non-conforming students to use the bathrooms 

and play on the sports teams that aligns with the student‘s gender identity. In India, no such 

inclusive directives were thought of. 

Only in 2010, the Delhi government stated issuing voter identity cards to the transgenders. 
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It is said only 439 trans have registered themselves in the electoral list in New Delhi. There 

are more than 8500 transgenders live in New Delhi. According to Vijay Dev, CEO of New Delhi, 

―getting transgenders enrolled in the voters list is a part of our efforts to bring people from 

marginalized sections of society into the mainstream. If marginalized sections get voting rights, 

politicians start caring for them as potential voters.‖ 

8. Mental Stress & Trauma / Lost of Mental Health 

 Many transgender and gender-variant people experience stigmatization and discrimination as 

a result of living in a gendered culture into which they often do not easily fit. They may not only 

experience our inner sense of ‗not belonging‘ but also discrimination, harassment, sometimes 

lethal violence and denial of basic human rights. These issues, more often bring transgender 

people into contact with mental health professionals.  

9. Pushed to sex work 

 Unemployment, Homelessness and Poverty push the transgenders to involve themselves in 

sex-work. They, normally involve in unprotected sex work in an unhygienic dark places such as 

canal bund, near railway lines, etc causing STI/HIV/AIDs to the clients as well as to themselves. 

In the absence of proper training and education, a transgender has to resort to either sex work or  

beg to make a living. That is the reason these people have high degree of suicidal tendencies.  

10. Forced to beg for livelihood 

 ―I went to a call centre, but they refused to give me a job because I am a transgender. If you 

give me work, I will happily do it; but until then I will have to beg,‖ said 19 year old Anushree. 

(The Hindu, Feb. 26,2012) .There are listed a series of welfare schemes in Social Welfare 

Department. But to access them they need an identity card. To get such a card, they need to show 

proof of address, age, name at birth. It‘s a tedious procedure the poor trans genders could ill 

afford. 

11. Vulnerable to STD/HIV/AIDs 

According to the study, LGBT youth have greater HIV risks. Over all the homeless 

population has a disproportionately higher risk of HIV transmission. One particularly disturbing 

consequence of being homeless is engaging in behaviours that put oneself at risk for HIV 

infection. (Ebner and Laviage 2003) As per a study in US, 27.7% of MTFs listed positive for 
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HIV. Large percentages of MTFs (27-48%) reported engaging in risky behaviours (eg. 

Unprotected receptive and intercourse, multiple casual partners, sex work). Contextual factors 

potentially related to increased HIV risks include mental health concerns, physical abuse, social 

isolation, economic marginalization and unmet transgender-specific health care needs. As 

transgenders suffer from homelessness, they involve in bad behavior to earn their living. As most 

of them are not aware of the safe sex/protected sex practices, they easily fall a prey to STD/HIV/ 

AIDs. The illiterate labourers normally fall a victim to the calls of these transgenders. As a result 

STD/HIV/AIDs easily spread among them. They generally avoid going to doctors for for being 

rejected or for want of money. 

4. METHOD OF DETERMINING  HIDDEN PATTERN 

 

Let C1, C2, …, Cn  be the nodes of an FCM, with feedback. Let E be the associated adjacency matrix. 

Let us find the hidden pattern when C1  is switched on. When an input is given as the vector A1= (1, 

0, 0, …, 0), the data should pass through the relation matrix E. this is done by multiplying A1 by the 

matrix E. Let A1 E= (a1,…., an)with the threshold operation that is by replacing ai by 1 if ai > k and ai  

by 0 if ai <k (k is a suitable positive integer). We update the resulting concept. The concept C1 is 

included in the updated vector by making the first coordinate as 1 in the resulting vector. Suppose A1 

E  A2 then consider A2  E and repeat the same procedure. This procedure is repeated till we get a 

limit cycle or a fixed point. 
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5. CONCEPT OF THE PROBLEM 

 

Using the linguistic questionnaire and the expert‘s opinion we have taken the following eleven 

concepts {C1, C2, ..., C11} 

C1- Poverty 

C2- Exclusion by family and community around 

   C3- No job 

  C4- No Legal rights and Rehabilitation measures 

   C5- Marriage is a question mark 

   C6- No Permanent shelter 

  C7- No education 

  C8- Mental Stress and trauma 

  C9- Pushed to do sex work 

  C10- Forced to beg for Living 

   C11- Vulnerable to STD/HIV/AIDS  

Now we proceed on to apply the effect of combined overlap block.  FCM of equal length.  Let us 

consider the eleven concepts 1 2 11C ,C ,...,C . The Problems listed above were collected from the 

transgenders living in different parts of Chennai through survey and personal interview and were 

taken as expert‘s opinion and  following diagram summaries their inter-relationship The matrix 

associated with the above graph is 

 

 Now using the matrix A of the Fuzzy Cognitive Map(FCM), We determine the hidden pattern. 

Suppose the concept c1 is in the on state.Now using the matrix A of the FCM, we determine the 

hidden pattern. Suppose the concept c1 is in the on state and other nodes are in the off sate.  

 

Let the initial input vector be X0={ 1 0 0 0 0 0 0 0 0 0 0 }. 

X0 A =   {0 1 0 1 0 1 0 0 1 0 1 }=X1 

X1 A ={0  4 1 0 2 1 0 0 1 2 1 } {0 1 1 0 1 1 0 0 1 1 1 }= X2 

X2 A = {1 5 1 1 2 1 1 1 1 3 3 3 }(1 1 1 1 1 1 1 1 1 1 1 }=X3 

X3 A = {1 8 1 3 4 4 1 1 5 5 5  } (1 1 1 1 1 1 1 1 1 11 }=X3 

Where    Denotes the resultant vector after  thresholding and updating.,X3  is the hidden pattern 

which is the fixed point.[8] 
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7. FUTURE WORK 

 

        Analysis of problems of transgenders in chennai  by using fuzzy model. 

 

8.  ACKNOWLEDGMENT  

 

 The authors wish to thank the management of RRASE Engineering College for the constant source 

of encouragement and support 

 

9.  Consulsion 

 

While analyzing  FCM, when the concept C1 ―Poverty  is in the on state, the other concepts C2, C3, 

C4,  C5,  C6, C7, C8, C9,C10,C11  are also in the on state.   When the node ‗poverty‘ is kept in on state 

,the hidden pattern in the form of the fixed point reveals the fact that all the other nodes comes on  

on-state.This imlies poverty is the root cause of every other problem.If the trans person is well to do, 

theperson can spend money for Sex reconstruction surgery to correct the disorder.Eve otherwise if 

the trans person is rich, the person will not be excluded from family or society.Tere wontbe aproblem 
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of finding a job.The person can have his/her own business and employ even other transpersons. 

Suggestions:   

The Government as well as Non Government organisations should involve in raising awareness on 

the rights of the transgenders and draw effective policies to incude them in all development 

measures.There should be reservation in employment as there is reservation in employment for 

persons with disabilities(PWDs) and for SC/STs..These trans people also are disabled in many 

ways.Once thewy get and earn a living the members of the family/community will not exclude them 

.There should be awareness program on their rights to not only the common men but also to the 

politicians and policy makers. Every trans should be enrolled in the electoral list once they attain the 

age of 18 to get attention from the Government as potential voters. There should be separate column 

for Trans-genders as T where ever we have F for male and M for female to recognize them as a 

separate gender 
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