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Depending on today's emerging technology, manufacturers produce 

various automobile models. It is a complicated situation to select 

the best automobile from various brands and models. It is difficult 

to select an automobile by using many criteria. Using multi-criteria 

decision making methods in the solution of many problems such as 

the automobile selection which has many criteria eliminates the 

complexity and contributes to the solution of the problem. Fuzzy 

TOPSIS method is used to obtain the best result in a decision 

problem. 

 

In this study, fuzzy TOPSIS method is used to solve the best 

automobile selection problem of a person who plans to buy an 

automobile from three alternative automobiles in the same segment. 

The criteria of the best automobile selection problem are 

determined by searching the literature and by considering the 

opinions of the person who plans to buy the automobile. The 

alternative automobiles are evaluated by three experts, and the best 

automobile is selected by using the fuzzy TOPSIS method. 
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1. Introduction 

Many problems encountered in daily life 

have multiple criteria. Therefore, people are 

forced to solve these problems. Thus, multi-

criteria decision-making methods (MCDMs) are 

applied to solve these problems. MCDMs help us 

to find the best alternative. Some of MCDMs are 

Techniques for Order Preference by Similarity to 

Ideal Solution (TOPSIS), Analytic Network 

Process (ANP), Fuzzy ANP (FANP), Analytic 

Hierarchy Process (AHP), ELECTRE, Data 

Envelopment Analysis (DEA), PROMETHEE 

etc. Some useful information about these 

methods can be found in [1]. 

MCDM methods can be divided into three group 

as deterministic, stochastic and fuzzy. It is the 

state of that on the basis of fuzzy logic and fuzzy 

set theory and is one of the strongest tools to 

solve decision making problems [2]. 

Automobile industry changes very rapidly and 

offers various brands and models. As a result, it 

affects the decision-making process of customers. 

So, automobile purchasing process must be 

thought a MCDM problem and MCDM methods 

must be used to solve it.  

Bhyun [3] used AHP for deciding on automobile 

purchase. Yayla and Yildiz [2] used fuzzy ANP 

method in automobile purchasing decision 

making and selected the best automobile from 

three alternatives in the same segment. Yousefi 

and Hadi-Vencheh [4] proposed an integrated 

model from AHP and TOPSIS to examine Iran 

automobile industry. Also, they applied DEA 

method for comparing the results of these two 

methods. Gungor and Isler [5] used AHP method 

to solve the automobile purchasing problem. 

Terzi et al.[6] applied AHP method and goal 

programming together to solve the automobile 

selection by considering the effects of customer 

and the seller together. Balli et al. [7] used 

PROMETHEE method to select the best 

automobile from seven different brands. Apak et 

al. [8] used AHP for determining to consumer 

preferences of luxury car features. 

In this study, fuzzy TOPSIS method is used in 

the decision making process of automobile 

purchasing. Customers consider a lot of criteria 

before buying an automobile. Main purpose of 

this study is to select the best alternative 

automobile according to the criteria. In this study, 

the criteria are determined as: engine power, fuel 

consumption, after-sales service, cylinder 

volume, sale price, aesthetic and comfort. 

This paper is arranged as follows. In Section 2, 

the fuzzy TOPSIS method is presented. Fuzzy 

TOPSIS method is applied to the best automobile 

selection problem and the results are given in 

Section 3. Overall conclusions and future works 

are discussed in Section 4. 

2. The Fuzzy TOPSIS method 

The TOPSIS method is generally used 

for ranking the real life decision making 

problems. The major disadvantage of the TOPSIS 

method fail to capture uncertainty in the decision 

making process. To eliminate this disadvantage, 

the fuzzy set theory is applied to TOPSIS 

method. Therefore, the fuzzy TOPSIS method is 

more powerful than traditional TOPSIS method 

[9]. 

Fuzzy TOPSIS method is generalization of 

TOPSIS on fuzzy atmosphere. TOPSIS method 

suggested by Hwang and Yoon [10] was a 

famous MCDM method [11]. The idea behind 

TOPSIS method is to identify the positive ideal 

solution (PIS) and negative ideal solution (NIS) 

and then alternatives are determined based on the 

distance from the ideal solutions. It is determine a 

closeness index depending on the distance to PIS 

and to NIS. Then, it selects best alternative 

according to the maximum closeness index. In 

fuzzy TOPSIS method, the ratings and the 

weights are defined by the linguistic variables 

which are called triangular fuzzy numbers (TFN) 

[9]. 

In the fuzzy TOPSIS method, fuzzy positive ideal 

solution (FPIS) and fuzzy negative ideal solution 

(FNIS) are computed by considering the weight 

of criteria. Then, the closeness index of each 

alternative is computed, and the alternatives are 

ranked [2].  

TOPSIS method was extended by Chen [12] to 

fuzzy atmosphere [13]. In the fuzzy TOPSIS 

method, the fuzzy importance weights of criteria 

( ,...,2,1;~ jjw number of criteria (n)) and the 

fuzzy rating of alternatives at criteria (

(m),ealternativofr,...,numbe,i,ijx 21~   

)a(nof criterinumberj  ,...,2,1 ) are inputs and 
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put into place in matrix form. The steps of fuzzy TOPSIS algorithm are given below [14]. 

Step 1: Construct the fuzzy decision matrix for the alternatives and the criteria.  

 

                                                                          

 

                                                          

(2)  

Step 2: Compute the normalized fuzzy decision matrix, R
~

:          

                                                                                                                               

Step 3: Compute the weighted normalized fuzzy decision matrix is, V
~

:  

                                                                           

ijv~  (The weighted normalized fuzzy value) is computed as: 

 

Step 4: Compute FPIS and FNIS of the alternatives as: 
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Step 5: Compute the distance of each alternative from FPIS and FNIS.  

 

Step 6: Compute the closeness index (Ci) of each alternative as follows: 

 

Step 7: Alternatives are ranked in respect of the closeness index. 

 
3. Selection of the best automobile  

In this study, fuzzy TOPSIS method is 

used to solve the best automobile selection 

problem of a person who plans to buy an 

automobile from three alternative automobiles in 

the same segment. All automobiles have 

automatic transmission and they use gasoline. 

Firstly, the criteria of the best automobile 

selection problem are determined by searching 

the literature and by considering the opinions of 

the person who plans to buy the automobile. 

According to the obtained information, the 

criteria are determined as: engine power, fuel 

consumption, after-sales service, cylinder 

volume, sale price, aesthetic and comfort. 

Hierarchy of the automobile selection problem is 

represented in Figure 1. 

 

Figure1. Hierarchy of the best automobile selection problem. 

A team of three decision makers (DM1, DM2, 

DM3) consisting of two lecturers from the 

department of Automotive Technology of 

Vocational School of Amasya University and the 

person who plans to buy the automobile is 

created to evaluate the alternatives according to 

Figure 1. The team evaluates the alternatives by  

taking in the consideration of the catalogue 

information of the automobiles. In the first step 

of the evaluation, each decision maker evaluates 

the criteria like in Table 2 according to the 

linguistic variables in Table 1 to define the 

importance weights of each criterion. 
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Table 1. Linguistic variables used to express the weight importance of the criteria [12]. 

 

Table 2. Evaluations of the decision team according to the determined criteria. 

 
 

In the next step, the alternative automobiles are 

evaluated by decision makers as given in Table 4 

by considering the linguistic variables in Table 3. 

Table 3. Linguistic variables used in the evaluation of the alternatives [12] 
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Table 4. Evaluations of the alternatives according to the selection criteria. 

 

 

The linguistic evaluations in Table 2 and Table 4 

formed by decision makers are converting to 

TFNs given in Table 5 and Table 6. 

 

Table 5. Convert to triangular fuzzy number of linguistic evaluation results of criteria. 
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Table 6. Convert to triangular fuzzy number of linguistic evaluation results of alternatives. 

 
 

The importance weights of seven criteria in Table 

7 are computed by taking the average of the 

evaluations of the three decision makers. 

Table 7. Importance weight of the automobile selection criteria

 
 

Fuzzy decision matrix given in the Table 8 is normalized by applying Eq.4 and normalized fuzzy 

decision matrix is obtained as Table 9.  
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Table 8. Fuzzy decision matrix of the automobile selection problem. 

 

Table 9. Normalized fuzzy decision matrix of the automobile selection problem. 

Each value in the normalized fuzzy decision 

matrix is multiplied with the related weight of 

criterion and weighted normalized fuzzy decision 

matrix given in the Table 10 is obtained. 

Table 10. Weighted normalized fuzzy decision matrix of the automobile selection problem. 

Distance from FPIS (


id ) values of alternative 

automobiles are computed by using Eq.10 and 

their distance from FNIS (


id ) values are 

computed by using Eq.11. Then, closeness index 

( iC ) is computed for each alternative automobile 

by using Eq.14. These values are given in Table 

11. 
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Table 11. di
+
, di

- 
and Ci values.

According to closeness index values of 

alternatives in Table 11, alternative automobiles 

are ranked as Automobile 2 > Automobile 1 > 

Automobile 3 from the most convenient to the 

least appropriate. According to this result, 

Automobile 2 will be convenient for people who 

plan to buy an automobile to select “Automobile 

2”, because it has the highest closeness index. 

4. Conclusions 

To buy a new automobile is a very 

difficult process in terms of choosing among the 

alternative automobiles beside the difficulty of 

finding the necessary funding. Because, people 

do not look at only one criteria when buying an 

automobile. Automobiles become very 

technological in parallel to today’s developing 

technology. Depending on the change of the 

consumer perspectives in 1960s, now consumers 

want automobiles which have low price, good 

performance, advanced technical features and 

comfort. Therefore, the process of buying an 

automobile is transformed into the problem of 

buying an automobile. 

In this paper, fuzzy TOPSIS method is used as a 

MCDM. Fuzzy TOPSIS method considers a 

number of criteria and ranks the alternatives by 

computing the distance from the ideal solution. In 

the evaluation stage of the selection regarding 

multi-criteria, it is faced with some problems 

such as; determination of the importance weights 

and some conflicts between criteria. Decision-

makers must make the decision making process 

by using the correct methods to solve such 

problems. Therefore, it is very important to use 

MCDMs that can evaluate many qualitative and 

quantitative criteria together during the decision 

making process. 

According to the results obtained from the study, 

it will be appropriate for people who plan to buy 

an automobile to select “Automobile 2”, because 

it has the highest closeness index. Accordingly, 

“Automobile 2” is selected; an automobile that is 

more powerful, more comfortable, more 

aesthetic, less fuel consumption and after-sales 

services will be purchased. 

The fuzzy TOPSIS method used in the study 

makes easier to solve the decision making 

problem by getting the opinions of the decision 

makers when there is uncertainty in decision 

making process. In future works, Interval Type-2 

fuzzy sets, fuzzy ANP and Choquet Integral 

methods will be used to solve this problem and 

the results will be compared with this study. 
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