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Abstract. In this paper, we are discussed about the fuzzypitieg map and the method
of finding the hidden pattern. Importantly in tiaper, we are taken a report on studies
in private engineering colleges. Then, we are aea\the causes and also the corrective
actions for the improvement of studies in privategireering colleges using fuzzy
cognitive map.

Keywords: Fuzzy cognitive map, hidden pattern, linguistic cepts
AMS Mathematics Subject Classification (2010): 62C65

1. Introduction

In the year 1976, Axelrod introduced cognitive mémsrepresenting social scientific
knowledge and describing the methods that are faedecision making in social and
political systems. While in the period of 1986 1892, Kosko enhanced the power of
cognitive maps considering fuzzy values for thecemts of the cognitive map and fuzzy
degrees of interrelationships between conceptserAthis pioneering work, Fuzzy
Cognitive Maps attracted the attention of sciestistm many fields and have been used
in a variety of different scientific problems.

Fuzzy Cognitive Maps are inference networks, usayglic digraphs, for
knowledge representation and reasoning. Over trst gacade, FCMs have gained
considerable research interest and are widely tsethalyze causal complex systems,
which have originated from the combination of fuzagic and neural networks. FCMs
have been applied in diverse application domainsh &s computer science, engineering,
environmental sciences, behavioral sciences, mmegidiusiness, information systems,
and information technology. Their dynamic chardst®s and learning capabilities make
them essential for a number of tasks such as mmgelinalysis, decision making,
forecast, etc. FCM is one analysis tools that ésugraphic network to show the causal
relationships of influenced factors in a dynamisteyn.

There are two mainstreams of techniques for cneatfd=CM models. The first
group covers techniques that exploit only humarmpdéety knowledge. We refer to them
later as manual methods. For a long time this waxtigally the only way for
establishing FCM models, mainly because of lackaofomated or semi-automated
approaches that would support this process. Regcsetleral attempts were made to
develop computational methods. They aim to sulistitue expert and learn the model’s
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structure from historical data. Using this FCM teicjue, we are going to analyze the
studies in private engineering colleges.

Nowadays, there are many numbers of private engintgecolleges in
TamilNadu. Of course, the students are not getithgguate knowledge in their studies.
So, let us find out the causes and how to redtiéyt.

2.1. Priminaries
First we discuss about some preliminary conceptBuzizy cognitive map and hidden
pattern from [2,3,5, 7].

Definition 2.1.1. A fuzzy cognitive map is a combination of fuzzyilmgnd cognitive

mapping. Cognitive mapping is based on graph thewhych is also the basis of most
calculations and indices. An FCM is a directed greyith concepts like policies, events,
etc as nodes and causalities as edges. It repseserdal relationship between concepts.

Definition 2.1.2. Let C,, G,,...,GC, be the nodes(vertices) of an FCM. Let A&, ...,&),
where &{0,1}. A is called the instantaneous state vectod d@ denoted the on off
position of the node at an instant

a=0 ifaisoff, wherei=1,2,....nandal ifaison, wherei=1,2,...,n

Definition 2.1.3. Let C,, G,,...,C, be the nodes of an FCM. Let@;, CC;, ...,GC; be
the edges of the FCM#j). Then the edges form a directed cycle. An FCMal to be
cyclic if it possesses a directed cycle. An FCMasgl to be acyclic if it does not possess
any directed cycle.

Definition 2.1.4. An FCM with cycles is said to have a feedback. Wliegre is a
feedback in an FCM, the FCM is called a dynamigatesm. The equilibrium state for
this dynamical system is called the hidden pattern.

2.2. Method of finding the hidden pattern

Let C, G,,...,C, be the nodes of an FCM, with feedback. Let E leedttijacency matrix.
Let us find the hidden pattern when 8 switched on. When an input is given as the
vector A = (1,0,0,...,0), the data should pass through ttegioe matrix E. This is done
by multiplying A, by the matrix E. Let £E = (a, &,...,a) with the threshold operation
that is by replacing;dy 1 if g>k and aby 0 if a<k (k is suitable positive integer). We
update the resulting concept. The concepisincluded in the updated vector by making
the first coordinate as 1 in the resulting vecBuppose AE— A, then consider & and
repeat the same procedure. This procedure is expé&litwe get a limit cycle or a fixed
point.

3. Analyzing studiesin private engineering colleges using fuzzy cognitive map

3.1. Concept of the problem

Using linguistic questionnaire and the expertsagteers) opinion, we have taken the
following eight concepts {¢ C, ..., Gg}:
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C;- Inefficient teachers, £ Instability of teachers, £ Students (Poor) standard,-C
Mentality of Management, £Focusing on Result,¢&Insufficient Infrastructure, £ No
quality of Education, & Less Job opportunities

3.1.1. Inefficient teachers (Cy)

They refer the teachers who are not having sufftdimowledge to deliver thesubject in
the classroom. This situation is happening in peivangineering colleges since the
management committee recruits the teachers bassalany but not on knowledge.

3.1.2. Instability of teachers (C,)

They refer that the teachers are not working forglgrears in any institution. It is
happening because of that the management is nioiggivoper salary orthey get work
pressure or other reasons.

3.1.3. Students (Poor) standard (Cs)

There is no specific ways (like entrance exam) ifbentifying students’ standard
and their knowledge apart from plus two marks. Alddanagement admits the
students directly to join B.E without identifyinlyeir interest and capability.

3.1.4. Mentality of Management (C,)

Generally, Management thinks that the collegerie of the businesses. So, they are
running the engineering colleges to develop thainiegs. They don't bother about the
development of the academic.

3.1.5. Focusing on Result (Cs)
If the result of the students is higher, the a@levill get good rank and consequently, get
good admission. So, the college focuses on results.

3.1.6. Insufficient Infrastructure (Ce)
In many of theprivate engineering colleges, theeer® sufficient lab facilities and other
kind of infrastructure.

3.1.7. No quality of Education (C-)
Because of the inefficient teachers and insufficlab facilities, the students are unable
to get the quality of education.

3.1.8. Less Job opportunities (Cg)

Since the students are not having sufficient kndgde in academic and less
communication, they are unable to get the jobggimt time.
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Based on the experts’ (teachers) opinion, we gefdtiowing directed graph as follows:

C

3.2. Calculation
Now, we find the adjacency matrix of order 8x8 ¢girthere are 8 concepts) for the above

digraph.
CCG GG GGG G

01100010

001 0 O0O0T1TTPO0

00 00 O0O0T1T71

. . 11101110
Adjacency matrix A = 0100000 0
0000 O0O0OT11

\0 0100001 /
001 0O0O0O0TO0

Using this adjacency matrix of the FCM, we detemrtime hidden pattern in the
following manner:
First let us assume that 6 on state.
ie,assumeXx (0 0 0 1 0 0 0 0)
Then XA= (1 1101110=X
X2A= (02 30 0 0 4 3)
— (01 100 0 11)=X3
XsA= (00 300 0 22
- (0 01000 11D=X
XsA= (00 2 000 12)
>0 01000 11)=X,
Here— denotes the resultant vector after thresholdirmtugdating
Finally, we get X is the hidden pattern, which is the fixed point.

4. Conclusion
In analyzing the studies in private engineerindeg@s using FCM, when the concept C
(Mentality of Management) is on statey(&tudents Poor standard);(So quality of
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Education) and gXLess Job opportunities)are all on state bufiiefficient teachers), £
(Instability of teachers), §Focusing on Result) ands @nsufficient Infrastructure) are
all off state. If the management thinks the collagebusiness, the students’ standard will
be poor in academic, the students won’t get quatitgducation and they will lose job
opportunities. So, we conclude that the managementality should be changed for the
betterment of studies in the private engineerirlpges.
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