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ABSTRACT 

Currently, Fuzzy TOPSIS presents a solution for decision-makers that are usually multi attributes 
and involves a complex decision-making process. It is utilized due to its ability for taking into 
account both the qualitative and quantitative measures. In this work, an application of this method 
is demonstrated in the selection of the best candidate by taking into account the interview 
performance. The proposed Fuzzy TOPSIS procedure and required calculations have been coded 
using MATLAB 2019a on a CORE i7 platform running windows 10 professional. Results obtained 
from the relative closeness to the ideal solutions were used to rank the preference order in the 
selection of best candidates among the four alternatives. Closeness Coefficients (CCi) of the four 
alternatives candidates A1, A2, A3 and, A4 come out to be 0.492, 0.486, 0.521 and, 0.849 
respectively. Hence, the ranking order for the alternatives is A4 > A3 > A1 > A2 that is, A4 is the best 
choice of alternative considering the given criteria. This result will help the authority to select the 
best alternative. The application of Fuzzy TOPSIS is effective to provide a more realistic solution to 
the process of decision making in the interview session for selecting the best candidate. 
 
Keywords: Fuzzy Technique, Fuzzy Numbers, Fuzzy system models, Design, Interview 
Performance. 
 
1. INTRODUCTION 
Selection process based on interview performance is one of the most important functions to ensure 
the survival of an organization in the current competitive market.  That is, for many such problems, 
the decision-maker wants to solve a Multiple Criteria Decision Making (MCDM) problem. The 
decision-making problem is the process of finding the best option from all of the feasible 
alternatives. In almost all such problems the multiplicity of criteria for judging the alternatives is 
pervasive. In most real-world situations, usually, decision-makers are confronted with multiple 
criteria to be considered before any decision can be made. Also, when the attributes are not 
deterministic; the fuzzy logic approach is usually adopted. One of the most popular methods in 
MCDM is the Technique for Order Preference by Similarity (TOPSIS). In this paper, we propose 
Fuzzy TOPSIS for the Multi-Criteria Decision-Making problem when there is a group of decision-
makers.  
The Technique for Order Performance by Similarity to Ideal Solution (TOPSIS) is one of the known 
classical MCDM methods. TOPSIS was proposed by Hwang and Yoon (1981), and in this method, the 
main concept is that the most preferred alternative should have the shortest distance from the 
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Positive Ideal Solution (PIS) and the longest distance from the Negative Ideal Solution (NIS). 
According to Y. M. Wang and Elhag (2006), PIS is the one that maximizes the benefit criteria and 
minimizes the cost criteria, while the NIS functions oppositely. As opposed to the original 
application of TOPSIS where the weight of the criteria and the ratings of alternatives are known 
precisely, many real-life decision problems are confronted with unquantifiable, incomplete and 
non-obtainable information (Ölçer & Odabaşi, 2005) that make precise judgment impossible 
(Opricovic & Tzeng, 2004). This is when fuzzy TOPSIS comes into play where the criteria weights 
and alternative ratings are given by linguistic variables, expressed by fuzzy numbers. Chen (2000) 
had used an algorithm of a group multi-criteria decision making that is composed of the nine steps: 
identify the evaluation criteria, choose appropriate linguistic variables and the linguistic ratings for 
alternatives with respect to the criteria, aggregate the weight of the criteria to get the aggregated 
fuzzy weight of criterion and pool the decision-makers’ opinions to get the aggregated fuzzy rating 
of alternative under criterion,  construct the fuzzy decision matrix and the normalized fuzzy 
decision matrix, construct the weighted normalized fuzzy decision matrix, determine the FPIS and 
NPIS, calculate the distance of each alternative from FPIS and NPIS, respectively, calculate the 
closeness coefficient of each alternative and, determine the ranking order of all alternatives 
according to the closeness coefficients. 
Multi-Criteria Decision Making (MCDM) involves with attributes that are not only precise or crisp 
but also values that are not deterministic. While crisp data are inadequate to model the real-life 
situations in MCDM, we modified available procedures in the TOPSIS (Technique for Order 
Performance by Similarity to Ideal Solution) technique when decision-makers use linguistic 
variables. This research used Fuzzy TOPSIS to solve the problem of evaluating and selecting the 
best candidate among others. 
 
1.1 Related Works 
There are many examples of applications of fuzzy TOPSIS in literature (For instance: the evaluation 
of service quality (Shenghshiung, Chang, & Changhua, 2002);  intercompany comparison (Deng, 
Yeh, & Willis, 2000); the applications in aggregate production planning (R.-C. Wang & Liang, 2004); 
facility location selection (Chu, 2002); the computer integrated in manufacturing system (Bozdağ, 
Kahraman, & Ruan, 2003); and large scale nonlinear programming (Abo-Sinna & Amer, 2005). The 
modifications proposed in this paper can be implemented in all real-world applications of Fuzzy 
TOPSIS. 
The Fuzzy TOPSIS (Technique for Order Preference by Similarity to Ideal Situation) can be used to 
evaluate multiple alternatives against the selected criteria. The concept of Fuzzy theory in detail 
includes preliminaries and the Fuzzy TOPSIS are presented in section II. Section III describes the 
methodologies for data gathering and processing and section IV shows and explains the application 
of Fuzzy TOPSIS in the selection of best candidates. Finally, section V is the conclusion and 
discussion of the research.  
 
2. FUZZY THEORY IN DETAILS 
Fuzzy sets are sets whose elements have degrees of membership (Buckley, 1985). Fuzzy sets have 
been introduced by Zadeh (1965) as an extension of the classical notion of set. A fuzzy set is an 
extension of a crisp set. Crisp sets only allow full membership or non-membership, whereas fuzzy 
sets allow partial memberships (Torlak, Sevkli, Sanal, & Zaim, 2011). The definitions of Fuzzy 
concepts that are relevant to the understanding of TOPSIS have been adopted from these sources. 
According to (Shih, Shyur, & Lee, 2007), some advantages of TOPSIS are as follows: 

 A sound logic that embodies the rationale of human choice, 
 A simple computation process that can be easily programmed into a spreadsheet, 
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 A scalar value that accounts for both the best and worst alternatives at the same time. 
 
2.1 Preliminaries 
In this section, we will cover some basic definitions and formulas that are used in our paper- 
Definition 1: A fuzzy set  in a universe of discourse X is characterized by a membership function 

(x) that maps each element  in X to a real number in the interval [0, 1]. The function value (x) 

is termed the grade of membership of  in  nearer the value of (x) to unity, higher will be the 

grade of membership of  in   (Zadeh, 1965). 

Definition 2: A fuzzy set A of the universe of discourse X is convex if and only if for all x1 and x2 in 
X: µa (χx1 + ( 1 – χ ) x2 ) ≥ Min ( µa (x1), µa (x2)) where, χ  (0,1). 

Definition 3: A fuzzy set A of the universe of discourse X is called a normal fuzzy set implying 
that:  X : µa (x) = 1.  

Definition 4: A fuzzy number ñ is a fuzzy subset in the universe of discourse X that is both convex 
and normal. Figure 1 shows a fuzzy number of the universe of discourse X which is both convex and 
normal. 

 
Figure 1: A Fuzzy Number ñ 

Definition 5: The α-cut of fuzzy number ñ is defined:    (x1) ≥ α, x1  X} , where: α  

(0,1). , is defined a non-empty bounded closed interval contained in X and it can be denoted by 

= [ ,  ] where,  and  are the lower and upper bounds of the closed interval respectively 

(Buckley, 1985; urgen Zimmermann, 1991). Figure 2 shows a Fuzzy number ñ with α-cut, where: 
 = [ ,  ] ,  = [ ,  ] 

 

Figure 2: The fuzzy number ñ with α-cut 
Definition 6: Linguistic variables; in fuzzy set theory, conversion scales are applied to transform 
the linguistic terms into fuzzy numbers (Dubois, 1980). In this paper, we will apply a scale of 1 to 9 
for rating the criteria and the alternatives. For instance, one can also choose (4,5,6) instead of 
(1,1,3) to represent Very Low if one wishes so, however, in that case, the “1 to 9” ratings would 
begin from 4 instead of 1. The normalization step takes care of such shifting of the rating scale. The 
common practice in literature is to start the rating scales from 1. 
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Definition 7: Let   = (m1,  m2,  m3) and  = (n1, n2 , n3) be two triangular fuzzy numbers. If 

then mi = ni, I = 1, 2, 3. If ñ is a triangular fuzzy number and  

(0, 1) then ñ is called a normalized positive triangular fuzzy number.  
Definition 8: A triangular fuzzy number is represented as a triplet   = (a, b, c). The membership 

function (x) of triangular fuzzy number   is given as (Gupta & Kaufmann, 1985).  

(x) =   if, a ≤ x ≤ b ; b ≤ x ≤ c ;  otherwise 

Where: a, b, c are real numbers and a < b < c. The value of x at b gives the maximal grade of (x) , 

i. e., (x) = 1; it is the most probable value of the evaluation data. The value of x at a gives the 

maximal grade of (x) , i. e., (x) = 0; it is the least probable value of the evaluation data. 

Constants a and, c are the lower and upper bounds of the available area for the evaluation data. 
These constants reflect the fuzziness of the evaluation data. The narrower the interval (a, c) the 
lower the fuzziness of the evaluation data. If we consider two Fuzzy numbers, A (a1, b1, c1 ) and B 
(a2, b2, c2 ), important operations used in this study are as below: 

(a1, b1, c1 ) ± (a2, b2, c2 ) = ( a1 ± a2, b1 ± b2, c1 ± c2) 
(a1, b1, c1 ) × (a2, b2, c2 ) = ( a1 × a2, b1 × b2, c1 × c2) 

 Definition 9: The distance between fuzzy triangular numbers; let,   = (a, b, c) and  = (a′, b′, c′) be 

two triangular fuzzy numbers. The distance between them is given using the vertex method by: 

d (  ,  ) =  )2+ )2 + )2] 

2.2 Fuzzy TOPSIS 
Fuzzy TOPSIS is TOPSIS extended to fuzzy environment. Saghafian and Hejazi (2005) discussed the 
treatment of TOPSIS procedure. The basic procedure to carry out the Fuzzy TOPSIS consist of the 
following steps. The relevant steps of fuzzy TOPSIS as presented below. Let’s say the decision group 
has K members. If the fuzzy rating and importance weight of the  decision maker, about the  

alternative on  criterion are  = (  ,  ,  ) and  = (  ,  ,  ) respectively, where  = 

1, 2, 3, …………..,m and  = 1, 2, 3,………..,n then aggregated Fuzzy ratings  of alternatives (i) with 

respect to each criteria (j) are given by  = (  ,  )  such that: 

 =  {  }, ,  {  } ………………………………… (1) 
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The aggregated Fuzzy weights of each criterion are calculated as  = (  ,  ,  ) where,  

 =  {  }, ,  { } ………………………………. (2) 

A Fuzzy multi-criteria Group Decision Making (GDM) problem which can be concisely expressed in 
matrix format as:  
 
 

 
 
 

 = 

 C1 C2 C3 ……. Cn  
 
 

…..  (3) 

A1 

   

……. 

 
A2 

   

……. 

 
A3 

   

……. 

 
 ……. ……. ……. 

 

……. 

Am 

   

……. 

 
 

 = ( , , , ………………..,  ) ……………………………………………… (4) 

Where for all  and  , i = 1, 2, 3, ……….m; j = 1, 2, 3, …………, n. Here,  = (  ,  )  and  = 

(  ,  ,  ) are triangular Fuzzy numbers representing linguistic variables. To keep the 

normalization formula simple, the linear scale transformation is used to transform various criteria 
scales into a comparable scale. Thus, we have the normalized fuzzy decision matrix as:  

 = [  ] m*n, i = 1, 2, 3 ,………, m; j = 1, 2, 3, ……….., n ………………………………. (5) 

Where,  

 =  (  and, = max       ( Benefit Criteria) ……………………………………. (6) 

 =  (  and,  = min       ( Cost Criteria) …………………..…………………. (7) 

The above normalization method preserves the property that the ranges of normalized triangular 

fuzzy numbers belong to (0, 1). The weighted normalized fuzzy decision matrix  is computed by 

multiplying the weights (  ) of evaluation criteria with the normalized fuzzy decision matrix as: 

 = [  ] , where: i = 1, 2, ….., m; j = 1, 2, 3,….., n;   =  (.)  = (  ,  ,  ) …(8) 

The FPIS and FNIS of the alternatives are defined as follows: 
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[A* = (  , , ………  ) where:  = ( c, c, c ) such that: c =  {  } , : i = 1, 2, 3 ,….., m; j = 1, 2, 3, 

….., n] ………………………………………………………………………………(9) 
[A-  = (  , , ………  ) where:  = ( a, a, a ) such that: c =  {  } , : i = 1, 2, 3,….., m; j = 1, 2, 

3,….., n] …………………………….……………………………………………(10) 
The distance (  and  ) of each weighted alternative  = 1, 2, 3 3………….., m from the FPIS and 

the FNIS is computed as follows:  
   =  (  ,  ) ,  = 1, 2, 3, ………….., m …………………………………….. (11) 

  =  (  ,  ) ,  = 1, 2, 3, ………….., m …………………………………….. (12) 

Where,  (  ,  ) is the distance measurement between two Fuzzy numbers   and  . The 

closeness coefficient CCi represents the distances to fuzzy positive ideal solution, A∗ , and the fuzzy 
negative ideal solution, A− simultaneously. The closeness coefficient of each alternative is calculated 
as: 

CCi =  ,   = 1, 2, 3, ………….., m …………………………………….………….. (13) 

The alternative with highest closeness coefficient represents the best alternative and is closest to 
the FPIS and farthest from the FNIS.  
 
3. METHODOLOGY 
3.1 Implementing Procedure 
This study aims to prioritize each criterion and the alternative to select the best candidate based on 
the interview performance by using the fuzzy TOPSIS method. To test the proposed method, we 
make use of a case study to show the efficiency of our proposed method. Positive and negative 
criteria are determinant in deciding about the final ranking or priority of alternatives. In this 
method, research knowledge, teaching skill and, communication skill is considered as benefit 
criteria and technical skill and time to solve the problem are considered as a cost criterion. Chen 
(2000) discussed modified calculations for multi-criteria group decision making fuzzy TOPSIS 
procedure can now be implemented in following general implementing steps. Steps Outlining the 
Algorithm of a Group Multi-Criteria Decision Making as follows: 
Step-1: Identify the evaluation criteria; 
Step-2 : Choose appropriate linguistic variables (based on the importance weight of the criteria) 

and the linguistic ratings for alternatives concerning the criteria; 
Step-3: 
 

Aggregate the weight of the criteria to get the aggregated fuzzy weight of criterion and 
pool the decision-makers’ opinions to get the aggregated fuzzy rating of alternative 
under criterion;  

Step-4: Construct the fuzzy decision matrix and the normalized fuzzy decision matrix;  
Step-5: Construct the weighted normalized fuzzy decision matrix;  
Step-6: Determine the FPIS and NPIS;  
Step-7: Calculate the distance of each alternative from FPIS and NPIS, respectively;  
Step-8: Calculate the closeness coefficient of each alternative;  
Step-9: Determine the ranking order of all alternatives according to the closeness coefficients.  
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3.2 Linguistic Variables for the Ratings 
In this study, the scale of the importance of various criteria and scale of the priorities were 
expressed in the form of linguistic variables. Linguistic variables are presented as the triangular 
fuzzy number as in Tables 1. The values for the triangular fuzzy numbers that we have chosen for 
the linguistic variables take into consideration the fuzziness and the distance among the variables. 
The intervals are chosen to have a uniform representation from 1 to 9 for the fuzzy triangular 
numbers used for the five linguistic ratings.   
In this study, it is proposed that the decision-makers use the linguistic variables to assess the 
importance of each criterion and the alternative priorities for the criteria. The linguistic variables 
and fuzzy ratings for the alternatives and the criteria are as shown in Table 1. 

Table 1: Fuzzy Ratings for Linguistic Variables 
Term Fuzzy Number 

Very Low (VL) 1,1,3 
Low (L) 1,3,5 

Average (AV) 3,5.7 
High (H) 5,7,9 

Very High (VH) 7,9,9 
A more realistic approach may be to use linguistic assessments instead of numerical values, that is, 
to suppose that the ratings and weights of the criteria in the problem are assessed employing 
linguistic variables. Lingual expressions, for example, low, medium, high, etc. are regarded as the 
natural representation of the judgment. These characteristics indicate the applicability of the fuzzy 
set theory in capturing the decision-makers’ preference structure. Fuzzy set theory aids in 
measuring the ambiguity of concepts that are associated with human being’s subjective judgment. 
Moreover, since in the group decision making, evaluation has resulted from different evaluator’s 
views of linguistic variables, its evaluation must be conducted in an uncertain, fuzzy environment. 
 
3.3 Data Analysis Tools 
The proposed Fuzzy TOPSIS procedure and required calculations have been coded using MATLAB 
2019a on a CORE i7 platform running Windows 10 Professional. 
 
4. APPLICATION OF FUZZY TOPSIS IN THE SELECTION OF BEST CANDIDATE 
Fuzzy TOPSIS provides quantitative priorities to be used in decision support. It does not, however, 
include a statistical assessment of the uncertainty of the results. By incorporating fuzzy TOPSIS, this 
deficiency can be minimized. In TOPSIS, scalar values account for both the best and the worst 
alternatives simultaneously. An example has been worked out to illustrate the application of 
TOPSIS for a multi-criteria group decision-making scenario.  
 
4.1 Numerical Illustration 
Hereby, to illustrate our proposed approach of this paper we will discuss a numerical example as a 
case study. The education institution authority desires to hire a “Lecturer” for teaching the 
“Management Information System” course. A committee of four expert decision-makers, D1, D2, D3 
and, D4 has been formed to interview with four eligible candidates, namely A1, A2, A3 and, A4, for 
picking the optimal one. Key input from decision-makers is typically to identify the proper weight 
to various criteria. Three benefits criteria and one cost criteria are considered: 
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te
ri

a Benefit Criteria Cost Criteria 
Research 

Knowledge (C1) 
Teaching 
Skill (C2) 

Communication  
Skill (C3) 

Technical Skill and Time to Solve  
Problem (C4) 

 
4.2 Findings Results in the Selection Process of Candidate Based on Interview Performance 
This section presents the finding results in the selection of best candidates among the alternatives.  
In this study, the TOPSIS method is used in the determination of the final ranking. The proposed 
method is applied to solve this problem and the computational procedure is summarized as 
follows: 
Let, MCDM problem has n alternatives A1, A2,... An, and m criteria, C1, C2,...,Cm. Each alternative will 
take consideration to criterion m. The ratings of criteria can be concisely expressed in matrix 
format as and, where (i = 1,...,;  j = 1,...,n) and (j = 1,...,n) are the fuzzy rating of alternative Ai (i = 
1,...,n with respect to criterion Cj (j = 1,...,m) and the weight of criterion Cj (j = 1,...,m), respectively. 
The results of various TOPSIS calculation steps are shown in Tables 2 – 10. The method is 
calculated using the following steps: 
Step 1: To construct the decision matrix, a linguistic scale should be defined. Each criterion and 
alternative is evaluated by the triangular numbers according to the linguistic scale. Fig. 1. Shows the 
linguistic scale used to evaluate alternative strategies. 

 
Figure 3: A Linguistic Scale 

Decision-makers use the Delphi method to reach a consensus for the evaluation of strategies with a 
linguistic scale. In this paper, the importance weights of various criteria and the ratings of 
qualitative criteria are considered as linguistic variables. These linguistic variables can be 
expressed in positive triangular fuzzy numbers as Tables 2 and 3. 

Table 2: Linguistic Variables for the Importance Weight or each Criterion 
Term Fuzzy Number 

Very Low (VL) 1,1,3 
Low (L) 1,3,5 

Average (AV) 3,5.7 
High (H) 5,7,9 

Very High (VH) 7,9,9 
Table 3: Linguistic Variables for the Ratings 

Term Fuzzy Number 
Very Poor (VP) 1,1,3 

Poor (P) 1,3,5 
Fair (F) 3,5.7 

Good (G) 5,7,9 
Very Good (VG) 7,9,9 
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The decision-makers use linguistic weighting variables to assess the importance of the criteria. The 
decision-makers use the linguistic rating variables to evaluate the rating of alternatives to each 
criterion. Final aggregated results are calculated and presented in Table 4 as the linguistic fuzzy 
decision matrix. Table 4 converted into symmetric triangular fuzzy numbers in Table 5 and finally, 
Table 7 shows the importance weight of criteria. 

Table 4: The Linguistic Fuzzy Decision Matrix 
D-1 D-2 

 C-1 C-2 C-3 C-4  C-1 C-2 C-3 C-4 
A-1 
A-2 
A-3 
A-4 

VH H VH H A-1 
A-2 
A-3 
A-4 

AV L H H 
H H AV H H H AV AV 
H VH VL L VH L L VL 

AV AV L VL VH VH VL H 
D-3 D-4 

 C-1 C-2 C-3 C-4  C-1 C-2 C-3 C-4 
A-1 
A-2 
A-3 
A-4 

VH VH AV AV A-1 
A-2 
A-3 
A-4 

H VH VL AV 
VH H H H AV AV H H 
L L H VH L VL H VH 

AV VH L VL AV H VH VH 
The linguistic evaluations are converted into symmetric triangular fuzzy numbers to construct the 
fuzzy decision matrix. Changing the linguistic evaluation to the triangular fuzzy numbers (Table 5) 
and then build a fuzzy decision matrix (Table 6). The results are summarized in Table 7. 

Table 5: Symmetric Triangular Fuzzy Numbers 
D-1 D-2 

 C-1 C-2 C-3 C-4  C-1 C-2 C-3 C-4 
A-1 
A-2 
A-3 
A-4 

7,9,9 5,7,9 7,9,9 5,7,9 A-1 
A-2 
A-3 
A-4 

3,5,7 1,3,5 5,7,9 5,7,9 
5,7,9 5,7,9 3,5,7 5,7,9 5,7,9 5,7,9 3,5,7 3,5,7 
5,7,9 7,9,9 1,1,3 1,3,5 7,9,9 1,3,5 1,3,5 1,1,3 
3,5,7 3,5,7 1,3,5 1,1,3 7,9,9 7,9,9 1,1,3 5,7,9 

D-3 D-4 
 C-1 C-2 C-3 C-4  C-1 C-2 C-3 C-4 

A-1 
A-2 
A-3 
A-4 

7,9,9 7,9,9 3,5,7 3,5,7 A-1 
A-2 
A-3 
A-4 

5,7,9 7,9,9 1,1,3 3,5,7 
7,9,9 5,7,9 5,7,9 5,7,9 3,5,7 3,5,7 5,7,9 5,7,9 
1,3,5 1,3,5 5,7,9 7,9,9 1,3,5 1,1,3 5,7,9 7,9,9 
3,5,7 7,9,9 1,3,5 1,1,3 3,5,7 5,7,9 7,9,9 7,9,9 

Table 6: Combined Decision Matrix 
CDM 

 C-1 C-2 C-3 C-4  C-1 C-2 C-3 C-4 
A-1 
A-2 
A-3 
A-4 

    

A-1 
A-2 
A-3 
A-4 

3, 7.5, 9 1, 7, 9 1, 5.5, 9 3, 6, 9 

    

3, 7, 9 3, 6.5, 9 3, 6, 9 3, 6.5, 9 

    

1, 5.5, 9 1, 4, 9 1, 4.5, 9 1, 5.5, 9 

    

3, 6, 9 3, 7.5, 9 1, 4, 9 1, 4, 9 
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Table 7: The importance Fuzzy Weight of Criterion Given by Decision Makers 
Criteria C-1 C-2 C-3 C-4 

Weightage VH H AV L 
Fuzzy Num. 7,9,9 5,7,9 3,5,7 1,3,5 

A-1 
A-2 
A-3 
A-4 

3, 7.5, 9 1, 7, 9 1, 5.5, 9 3, 6, 9 
3, 7, 9 3, 6.5, 9 3, 6, 9 3, 6.5, 9 

1, 5.5, 9 1, 4, 9 1, 4.5, 9 1, 5.5, 9 
3, 6, 9 3, 7.5, 9 1, 4, 9 1, 4, 9 

The decision-makers use the linguistic weighting variables for determining the level of importance 
of criteria and then build a fuzzy decision matrix and determine the weight for each criterion.  
Step 2: Construct a normalized fuzzy decision matrix as shown in Table 8. The step of data 
normalization is necessary to overcome differences between the units. Normalization also enables 
valuation measures in the same range of values which is usually between zero and one. In the range 
system, 1 represents the highest value in an upward movement where 0 represents the lowest 
value.  

Table 8:  Fuzzy Normalized Decision Matrix  
Criteria C-1 C-2 C-3 C-4 

Weightage VH H AV L 
Fuzzy Num. 7,9,9 5,7,9 3,5,7 1,3,5 

A-1 
A-2 
A-3 
A-4 

(3/9), (7.5/9), 
(9/9) 

(1/9),  (7/9),   
(9/9) 

(1/9),  (5.5/9), 
(9/9) 

(1/9),  (1/6),  
(1/3)  

(3/9), (7/9), (9/9) (3/9), (6.5/9),  
(9/9) 

(3/9),  (6/9),  
(9/9) 

(1/9),  (1/6.5), 
(1/3)  

(1/9), (5.5/9), 
(9/9) 

(1/9),  (4/9),  
(9/9) 

(1/9),  (4.5/9), 
(9/9) 

(1/9),  (1/5.5), 
(1/1)    

(3/9), (6/9), (9/9) (3/9), (7.5/9),  
(9/9) 

(1/9), (4/9),  
(9/9) 

(1/9),  (1/4),  
(1/1)  

 
 

Criteria C-1 C-2 C-3 C-4 
Weightage VH H AV L 
Fuzzy Num. 7,9,9 5,7,9 3,5,7 1,3,5 

A-1 
A-2 
A-3 
A-4 

0.333, 0.833, 1 0.111, 0.778, 1 0.111, 0.611,1 0.111, 0.167, 
0.333 

0.333, 0.778, 1 0.333, 0.722, 1 0.333, 0.667, 1 0.111, 0.154, 
0.333 

0.111, 0.611, 1 0.111, 0.444, 1 0.111, 0.500, 1 0.111, 0.182, 
1.000 

0.333, 0.667, 1 0.333, 0.833, 1 0.111, 0.444, 1 0.111, 0.250, 
1.000 

Step 3: Construct a Weighted Normalized Fuzzy Decision Matrix as shown in Table 9. To get the 
multi-criteria index, data from each of the criteria need to be aggregated. Various methods can be 
done to implement them. An example of this is to use the weighted mean. There are two methods 
for calculating weighted mean, first is an arithmetic mean and second is by using geometric mean. 
Index based on the arithmetic mean is generally more popular because of easily understood and 
implemented.  
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Table 9:  Weighted Normalized Fuzzy Decision Matrix  
Criteria C-1 C-2 C-3 C-4 

Fuzzy 
N. 

7,9,9 5,7,9 3,5,7 1,3,5 

A-1 
A-2 
A-3 
A-4 

7*0.333, 9*0.833, 
9*1 

5*0.111, 7*0.778, 
9*1 

3*0.111, 
5*0.611,7*1 

1*0.111, 3*0.167, 
5*0.3 

7*0.333, 9*0.778, 
9*1 

5*0.333, 7*0.722, 
9*1 

3*0.333, 5*0.667, 
7*1 

1*0.111, 3*0.154, 
5*0.3 

7*0.111, 9*0.611, 
9*1 

5*0.111, 7*0.444, 9* 
1 

3*0.111, 5*0.500, 
7*1 

1*0.111, 3*0.182, 5*1 

7*0.333, 9*0.667, 
9*1 

5*0.333, 7*0.833, 
9*1 

3*0.111, 5*0.444, 
7*1 

1*0.111, 3*0.250, 5*1 

 
Criteria C-1 C-2 C-3 C-4 

A-1 
A-2 
A-3 
A-4 

2.33, 7.50, 9.00 0.56, 5.45, 9.00 0.33, 3.06, 7.00 0.11, 0.50, 1.67 
2.33, 7.00, 9.00 1.65, 5.05, 9.00 1.00, 3.36, 7.00 0.11, 0.46, 1.67 

0.778, 5.50, 9.00 0.56, 3.11, 9.00 0.33, 2.50, 7.00 0.11, 0.55, 5.00 
2.33, 6.00, 9.00 1.67, 5.83, 9.00 0.33, 2.22, 7.00 0.11, 0.75, 5.00 

Table 11 is a weighted normalized fuzzy decision matrix, taking into account the weights as 
determined by decision-makers. The next step is to get the Fuzzy Positive Ideal Solutions (FPIS), 
(A*) and Fuzzy Negative Ideal Solutions (FNIS), (A-). 
Step 4: Determine Fuzzy Positive Ideal Solution (FPIS) and Fuzzy Negative Ideal Solution (FNIS); 
regarding the value of the truth that a fuzzy number is greater than or equal to another fuzzy 
number, a new distance measure is proposed in this paper. This distance measure calculates the 
distance of each fuzzy number from both Fuzzy Positive Ideal Solution (FPIS) and Fuzzy Negative 
Ideal Solution (FNIS). Then, the alternative which is simultaneously closer to FPIS and farther from 
FNIS will be selected as the best choice.  

Table 10: Fuzzy Positive Ideal Solution (FPIS) and Fuzzy Negative Ideal Solution (FNIS) 
Criteria C-1 C-2 C-3 C-4 

A-1 
A-2 
A-3 
A-4 

2.33, 7.50, 9.00 0.56, 5.45, 9.00 0.33, 3.06, 7.00 0.11, 0.50, 1.67 
2.33, 7.00, 9.00 1.65, 5.05, 9.00 1.00, 3.36, 7.00 0.11, 0.46, 1.67 
0.78, 5.50, 9.00 0.56, 3.11, 9.00 0.33, 2.50, 7.00 0.11, 0.55, 5.00 
2.33, 6.00, 9.00 1.67, 5.83, 9.00 0.33, 2.22, 7.00 0.11, 0.75, 5.00 

 

2.33, 7.50, 9.00 1.67, 5.83, 9.00 1.00, 3.36, 7.00 0.11, 0.75, 5.00 

 

0.78, 5.50, 9.00 0.56, 3.11, 9.00 0.33, 2.22, 7.00 0.11, 0.46, 1.67 

 
 
 
 
 
 
 
 
 
 



British Journal of Economics, Finance and Management Sciences 47 

February 2020, Vol. 17 (1) 

© 2020 British Journals ISSN 2048-125X 

 

 

Table 11: Distance from Each Alternative to the FPIS and to the FNIS 
 

  
Criteria

/ 
Attribut

e 

C-1 C-2 C-3 C-4 Criteria
/ 

Attribut
e 

C-1 C-2 C-3 C-4 1+2+3+
4 

5+6+7+
8 (1) (2) (3) (4) (5) (6) (7) (8) 

A-1 
A-2 
A-3 
A-4 

0.00
0 

0.45
9 

0.15
0 

3.71
7 

A-1 
A-2 
A-3 
A-4 

2.13
4 

1.82
5 

0.23
5 

0.00
0 

4.326 4.194 

0.08
3 

0.20
3 

0.00
0 

3.72
4 

1.55
1 

1.65
1 

0.58
3 

0.00
0 

4.010 3.785 

2.13
4 

0.87
7 

0.39
6 

0.01
3 

0.00
0 

0.00
0 

0.02
6 

3.70
0 

3.420 3.726 

0.75
0 

0.00
0 

0.58
3 

0.00
0 

0.88
4 

2.87
7 

0.00
0 

3.72
4 

1.333 7.485 

Step 5: Calculate Closeness of Coefficient; after getting the ideal solutions, the next step is to 
calculate the distance of the alternatives from (A*) and (A-). An alternative Ai would be closer to 
FPIS and farther from FNIS as CCi approaches.  After calculating the range of alternatives to (A*) 
and (A-), the next step is to obtain the correlation coefficients between the four alternatives. The 
results are shown in Table 12.  

Table 12: Closeness of Coefficient CCi for Each Alternative 
Criteria/ 
Attribute   

 

CCi 

A-1 
A-2 
A-3 
A-4 

4.326 4.194 [4.194/(4.194 + 4.326)] 0.492 
4.010 3.785 [3.785/(3.785 + 4.010)] 0.486 
3.420 3.726 [3.726/(3.726 + 3.420)] 0.521 
1.333 7.485 [7.485/(7.485 + 1.333)] 0.849 

Step 6: According to the closeness coefficient, we can understand the assessment status of each 
alternative and determine the ranking order of them. Using the fuzzy TOPSIS method, the closeness 
coefficient is calculated for each priority is determined. The closeness coefficient is between 0 and 
1. The largest the CCi is, the better the alternative Ai is. The results are shown in Table 13. According 
to the computations, the priority of each criterion and the alternative as follows:  

Table 13.  Computations of CCi for Each Priority 
Criteria/ Attribute CCi Priority 

A-1 
A-2 
A-3 
A-4 

0.492 3 
0.486 4 
0.521 2 
0.849 1 

According to the closeness coefficients, the ranking order of the three candidates will be A4, A3, A1, 
and, A2 respectively. The best selection is candidate A4 having a greater closeness coefficient. Based 
on Table 13, it can be seen that the correlation coefficients of the fourth alternative are 0.849 i. e. 
the best choice of alternative considering the given criteria.  
5. DISCUSSIONS 
From Table 12 and 13, the closeness coefficient of each alternative and rank the alternatives was 
done by considering criteria. The graph in Figure 4 illustrates the closeness coefficient of each 
alternative weight sums. In essence, the greater the value of the correlation coefficient indicates the 
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priorities of the decision to be made. This method not only allows the decision-maker to provide 
the rank of each alternative but also shows the degree of likelihood of alternative selection. Based 
on Table 13, it can be seen that the correlation coefficients of Candidate 4 are the highest value 
followed by A3, A1, and A2. Correlation coefficients for the A4 is of 0.849, while the A3, A2, and A1 each 
have value 0.521, 0.492 and, 0.486. From Table 13, it is also apparent that the correlation 
coefficients for the Candidate 4 and Candidate 3 only differ by 0.328. However, the difference in the 
result is significant for the decision-makers in determining the order of the ranking.  
 

 
Figure 4: The CCi Value of Each Alternative 

From Figure 4, the candidate A4 also has the highest alternative weight. It reveals that A4 is the most 
preferable alternative over the others. Therefore, for selecting the best candidate according to the 
judgment of the committee of four expert’s members based on a variety of multiple criteria with 
fuzzy TOPSIS method, A4 is the best choice or selection in the interview board for conducting the 
course considering the given criteria. 
 
6. CONCLUSION 
This research used the fuzzy TOPSIS to solve the problem of evaluating and selecting the best 
candidate among the others. It is utilized due to its ability for taking into account both the 
qualitative and quantitative measures. Four decision criteria have been used for assessing four 
different alternatives. Considering the fuzziness in the decision data and group decision-making 
process, linguistic variables are used to assess the weights of all criteria and the ratings of each 
alternative to each criterion. It is possible to convert the decision matrix into a fuzzy decision one 
and construct a weighted normalized fuzzy decision matrix once the decision-makers, fuzzy ratings 
have been pooled. According to the concept of TOPSIS, we define the Fuzzy Positive Ideal Solution 
(FPIS) and the Fuzzy Negative Ideal Solution (FNIS). Then, we use a new method to calculate the 
distance between two triangular fuzzy ratings. Using the idea of a comparison between two fuzzy 
numbers, we calculate the distance of each alternative from FPIS and FNIS, respectively. In other 
words, a new distance measure for Fuzzy TOPSIS is proposed in this paper. Finally, a closeness 
coefficient of each alternative is used to determine the ranking order of all alternatives. The higher 
value of the closeness coefficient indicates that an alternative is closer to FPIS and farther from 
FNIS simultaneously. The application of fuzzy set theory in conjunction with TOPSIS is effective to 
provide a more realistic solution to the process of decision making. Therefore, the implementation 
of fuzzy TOPSIS in this scenario is effective in real-world applications. The proposed method is very 
appropriate when dealing with a subjective assessment of the real environment that is full of 
uncertainties. 
This result will help the authority to select the best alternative. The application of Fuzzy TOPSIS is 
effective to provide a more realistic solution to the process of decision making in the interview 
session for selecting the best candidate. Further research may seek to incorporate AHP to 
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determine the weight of the criterion with fuzzy numbers. Also, instead of using Fuzzy TOPSIS in 
constructing a decision matrix, the AHP method can be utilized to evaluate strategies based on 
these criteria that will be useful to explore the validity of the proposed method. 
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