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ABSTRACT

Fuzzy AHP and fuzzy TOPSIS methods are decision-making way at the end of integrating the
current  methods  with  fuzzy  structure.  In  this  study,  the  problems  of  enterpreneurs  are
discussed and the popular factors in these processes aimed to determine in a systematic way.
At this point, it is asked to compare the problem’s criteria with each other by using linguistic
scale in fuzzy AHP method. At the end of the judgement, the weights of the criterion are
determined and ranked as to importance point. After determining top problem factors, the
sector analysis of the enterpreneurs is completed with fuzzy TOPSIS method. The proposed
model enables new enterpreneurs to better understand the difficulties of the related processes
and help to design road map to proceed in efficient way

Keywords: Entrepreneurship, Fuzzy AHP, Fuzzy TOPSIS
1. Introduction
It is generally known that entrepreneurs are face to face several problems at  building up
business. The important point for reaching professionalizm in entrepreneurship and gaining
more points of view is analyzing the current problems in detail. Hereby, the main structure
must  be  investigated  the  detailes  of  the  problems  and  has  to  be  revealed  the  analytical
approaches.
In  this  study,  the  current  problems  and  sub  criterias  related  with  the  problems  of
entrepreneurship are defined in detail way. At the stage of building the business, the basic
problems  are  classified  in  three  groups,  marketing-sale,  production/service  and  financial
management.  After  that,  the  sub  issues  are  determined  for  each  group  and  offer  the
enterpreneurs,  experts  and surveyors   to  compare  the  criterias  according  to  the  linguistic
scales. The obtained results are analyzed with Fuzzy AHP method and the problem criterias
are ranked to the importance degree.  
In second part of the study, the criterias are assessed with the enterpreneurs in various sector
areas.  In  their  business,  they  compare  the  criterias  that  are  determined  as  to  importance
degree. At this point, Fuzzy TOPSIS method is applied to make analysis to determine the
difficulties for each sector.

2. Literature Review
There are some studies that investigated problems and challenges for entrepreneurship. One of
them is related with the identifying the main obstacles and difficulties the entrepreneurship in
Romania.[1] The other research presents the identifying the challenges companies encounter
and discussing how is managed these challenges efficiently.[2]



It is possible to use fuzzy logic in various areas through developing as washing machine,
vacuum cleaner, braking system ex. In fuzzy logic, it is not only taken care white and black
colurs  but  also grey tones  as  well.  This approach is  nearly same with human conception
system.   At  this  point,  triangular  fuzzy numbers  are  considered  with  the  triangle  in  reel
numbers. In this way, the difference of fuzzy number from triangle structure is creating the
fuzzy numbers as lower to upper that every number has three elements, the first one expresses
lower value, second one points out the middle value (optimal), and the other is related with
the upper value[3].As AHP, which is one of the multiple-criteria-decision making method is
not useful for the decision on uncertain times,  Fuzzy AHP Method has been designed by
combining AHP and fuzzy logic. Decision-makers  considers  the  discrete  analysis  as
confidential than making the definite assessment. 

AHP is used in multi-criteria decision-making methods. At this point, Wei, Chien, and Wang
(2005) offered a system for selecting an ERP system that was resulted at the end of AHP-
based decision analysis process.[4] In addition to this, AHP is easier to understand and keep
the qualitative and quantitative data. Moreover, supply chain applications in the Australian
textiles, clothing and footwear industry were defined by  Perry, Sohal, and Rumpf (1999)[5]
In  our  research,  the  current  problems  related  with  the  problems  of  entrepreneurship  are
defined in detail way and asked the entrepeneurs to compare the criterias. The obtained results
are analyzed with Fuzzy AHP method and the problem criterias are ranked to the importance
degree.  

TOPSIS method  is  generally  used  for  completing  ranking  problems  in  real  environment.
Normally, personal judgements are represented with crisp values in TOPSIS applications.  As
the human preference model  is  indefinite  and decision-  makers  are unable to assign crisp
values to the comparison judgments in several cases. [6] Fuzzy TOPSIS and its models are
applied to solve ranking problems[7] and are used triangular fuzzy number for fuzzy TOPSIS
as  they are generally easy for the decision-makers to use and calculate. In this study, it is
analyzed to compare the difficulties of various sectors in which entrepreneurs can be face to
face in daily life by using Fuzzy TOPSIS.

3.Hypotheses/Objectives
As strategic management researchers have traditionally focused on growth-oriented strategies
for small firms[8],the firms have to struggle with the problems to prevent the negative effects.
In developing the entrepreneurship applications day by day, the problems in this system are
assessed in advance and are taken required actions is critically important for the long life
business. The results obtained at the end of the study presents the main ideas related with the
problem criterias. Therefore, it provides the general information  for the enterpreneurs, get
them to  learn  the  problems  in  advance  and  help  to  make  the  road  map  to  know which
problems  they  must  give  priority  to  solve.  Also,  it  is  considered  that  several  specific
inferences can be obtained in each sector.

4. Research Design/Methodology
In this study, the general methodology is given in Figure 4.1. The methodology is defined as
two sections including the Fuzzy AHP and Fuzzy TOPSIS method. First of all, all criterion
that affect the enterpreneurs at building the business and business proceed (during the first
times)  has  been discussed  by all  experts  (committee,  experts,  assistant  of  experts,  sector
officials, some enterpreneurs exc.) Secondly, the enterpreneurs in various sector discuss the
determined criteria and judged the criteria in their process area. In this part, it is analyzed with
Fuzzy TOPSIS method. 



Figure 4.1 General Methodology

5. Data/Model Analysis
In  this  study,  the  most  important  problems  on  building  a  new business  are  discussed  in
comparing  the criteria  with each other.  At this  point,  eight  participants  of the assessment
make comparison as using the linguistics scale. The general table including the details of each
ciriterion is given in Table 5.1.(The first problem factors are formed with the experts and
committee members)
After the construction of this table, the different priority weights of each criteria, attributes
and alternatives  are  calculated  using  the  fuzzy AHP and fuzzy TOPSIS approaches.  The
comparison  of  the importance  or  preference  of  one criterion,  attribute  or  alternative  over
another can be done with the help of the questionnaire. The method of calculating priority
weights of the different decision alternatives is discussed below.
Step 1: The weights of evaluation criteria

It  is  designed the  fuzzy AHP  the  weights  of  different  dimensions  for  the ranking of  the
problems that enterpreneurs (given Table 5.1) are generally face to face on building a new
business.  Following the construction  of  fuzzy AHP model,  it  is  extremely important  that
participants fill the judgment matrix. The following section demonstrates the computational
procedure of the weights of dimensions.
Table 5.1 General Information of Criteria

The comparison matrix (given Table 5.2) is formed by using the geometric mean given below:

ij = (aij1  aij2  … aij8 ) for  12  is given below: (sample calculation)



12   = (0.167,0.20,0.25) (5,6,7) … (1,1,1)1/8

       = (0.937, 1.115, 1.283)
Table 5.2 Comparison Matrix

In order to determine the fuzzy weights of criteria, the computational procedures are 
displayed as following parts

1 = ( 11   12     … 112     )1/12

1 = ((1x0.938…x0.325) 1/12, (1x1.116x…x0.391) 1/12,(1x1.283x…x0.491) 1/12 )

1 = (0.595, 0.710, 0.848)

i values are calculated as below:

1 = 1 ( 1  2  … 112     )-1 = (0.595, 0.710, 0.848)  1/(0.848+0.924+…+1.655), 1/

(0.710+0.766+…+1.392)= (0.037,0.052,0.075)
Last operation is related with the calculation of BNP values of each criterion. The procedures
of: BNPw1 is given as below
BNPw1 = [(Uw1 - Lw1) +(Mw1 - Lw1) ] / 3 + Lw1  

            = [(0.075 – 0.036) + (0.052-0.036)] / 3 + 0.036
            = 0.055
General table regarding with the weights of dimensions are given as Table 5.3.

Table 5.3 Ranking Values of Criteria

Step:2 Comparing the criteria in various sector with Fuzzy TOPSIS
Fuzzy decision matrix of TOPSIS method is constructed as choosing the appropriate linguistic
variables for the alternatives with respect to the criteria in three sector called food production /
service, textile industry and machine-equipment manufacturing.



The evaluators (four evaluators in each category)  make assesments for the criteria in each
sector (each evaluator each sector or experts in all area) according to the linguistic terms
including very poor, poor, fair, good and very good to explain their ideas The fuzzy decision
matrix of Table 5.4 is constructed after calculating the arithmetic average of the comment
points.
Table 5.4 Closeness Coefficients among Different Sectors

6.Limitations 
In this study, ranking the criteria of the difficulties that entrepreneurs are face to face in their
daily business life are completed with Fuzzy AHP and assessed in three sectors with Fuzzy
TOPSIS. Generally,  eight participants for Fuzzy AHP application and participants of only
three sectors could weaken the value of the model. In this case, providing more participants in
applications might add value and strengthen the reliability of the model.

7. Conclusions
In this study,the model regarding with integrating of Fuzzy AHP and TOPSIS methods is
used to analyze the problem criteria of enterpreneurship and make assessment the criteria in
various sectors. 
The criteria are ranked as their importance according to the evaluators assessments and the
most  important  criterion  is  determined  as  equity  capital  by  using  Fuzzy  AHP  method.
Moreover, the last priority of these criteria is supplying of raw material. According  to the
results, three sectors including with food production/service,  textile industry and machine-
equipment manufacturing are discussed with the enterpreneurs taking part in related sectors.
After analysis of each sector by using Fuzzy TOPSIS method (with using the weights criteria
determined  in  Fuzzy  AHP  method),  machine-equipment  manufacturing  has  biggest
importance values at the point of facing serious problems and food production/service has less
values.  This model proposes an integration with fuzzy AHP and TOPSIS and presents  real
results for the analyzing of the enterpreneurship problems also assessment between different
sectors. Especially, the importance of criteria enables the general vision for the problems of
enterpreneurship processes.On the other hand, the area of study can be enlarged in various
sectors and found out the comparative results.
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