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Abstract 
Faculty selection procedure in any educational organization is a multi-criteria decision 

making (MCDM) problem. Faculty members play an important role while judging the quality 
of an educational institute. Thus, educational organizations are interested to recruit the best 
faculty in order to provide a quality education to their students. As, this MCDM problem 
requires multiple criteria and a finite set of candidate alternatives, an amalgamation of 
various MCDM methods can be used to solve such problem. In this paper a study has been 
made on ranking five alternatives with the help of three step methodology combining FAHP 
with PROMETHEE-2 and TOPSIS, comparing the results and finally determining the rank 
using group decision making method. This proposed model yields the ranking of the five 
candidates in a faculty interview considering several experts’ opinion. 
 

Keywords: MCDM, Fuzzy AHP, PROMETHEE-2, TOPSIS, Spearman’s Rank Correlation 
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1. Introduction 

Education System plays a vital role in the development of any country. As, best 
educational institutes are an asset for a country, in the same way best faculty members are an 
asset for that institute. The quality of faculty members in an educational organization 
determines the quality of education provided to their students.  Thus choosing the best faculty 
staff members for their institute have become a major priority among the selectors. Similar 
study regarding the Faculty selection in Engineering Organization is done in [1] and it forms 
the basis of this paper. To improve the lack of recruitment processes as well as reduce 
individual senses of supervisory level by fuzzy logic and AHP methods, Pin-Chang Chen in 
[2] tried to identify appropriate personality traits and key professional skills through the 
information statistics. Kazem Oraee and et al., combined AHP with TOPSIS and 
PROMETHEE-2 in two step methodology for selecting a tunnel system [3]. Evaluation of 
best technical institutions fuzzy analytic hierarchy process was developed to tolerate 
vagueness and uncertainty of human judgment [4]. 

This paper efficiently combines fuzzy analytic hierarchy process with PROMETHEE-2 
and TOPSIS for ranking the interview candidates on the basis of some experts’ opinion 
followed by the comparison between the results and final ranking by group decision analysis 
method. This three step proposed methodology is effectively more powerful than the 
traditional methods. 
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2. MCDM Methods 
 
2.1. Fuzzy Sets 

A fuzzy set is a class of objects with a range of grades of membership. A membership 
function characterizes such a set which assigns to each object a grade of membership ranging 
between zero and one [5]. Fuzzy logic is a powerful mathematical tool for representing 
uncertainty in every field. Their role is significant when applied to complex phenomena 
which are not easily described by traditional mathematical methods, especially when the goal 
is to find a good approximation solution [6]. Fuzzy sets have proven to be an eminent way for 
solving the decision problems where the information available is subjective and vague [7]. 
 
2.2. Linguistic Variable 

A variable which can be a word or a sentence in a natural or artificial language is often 
referred to as linguistic variable [8]. For example, marks can be a linguistic variable if they 
are assumed to be the fuzzy variables labeled  very good, good, bad, very bad etc rather than 
numbers 0,1,2,3,4… For some situations where the evaluation becomes too complex and 
conventional quantitative terms cannot be used, linguistic variables can provide a means of 
approximate characterization of the phenomena. The main applications of the linguistic 
approach lie especially in the fields of artificial intelligence, linguistics, human decision 
processes, pattern recognition, psychology, law, medical diagnosis, information retrieval, 
economics and related areas [8]. 
 
2.3. Fuzzy Numbers 

A fuzzy number M~ is a convex normalized fuzzy set M~ of the real line R which exists [7] 
such that one ox ∈  R with 1)(ˆ =oM xµ  ( ox is called mean value of M~ ) and )(ˆ oM xµ is 
piecewise continuous. Triangular fuzzy numbers (TFNs) are often convenient to work with 
because of their computational simplicity, and they are useful in representation and 
information processing in a fuzzy environment. In this study TFNs are adopted in the fuzzy 
AHP method. TFNs can be defined as a triplet (l, m, u). The parameters l, m, u indicate the 
smallest possible value, the most promising value, and the largest possible value that 
describes a fuzzy event. A triangular fuzzy number M~  is shown in Figure 1: 

 
Figure 1. Triangular Fuzzy Number 
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2.4. Fuzzy Analytic Hierarchy Process 

Fuzzy Analytic Hierarchy Process (FAHP) is an extension of Analytic Hierarchy Process 
(AHP) in fuzzy environment [9]. In case of AHP, elements of pair wise comparison matrix lie 
between 1 and 9, whereas in the case of fuzzy AHP these are fuzzy numbers. In this study the 
fuzzy AHP is implemented, which was originally introduced by Chang [10].  

Let { }nxxxxX ......,, 321=  an object set and { }nggggG ......,, 321=  be a goal set. 
According to Chang’s extent analysis each object is taken from the pair wise comparison 
matrix. Then, extent analysis for each goal is performed, respectively. Therefore, m extent 
analysis values for each object can be obtained with the following signs: 

m
gigigigi MMMM ,.....,, 321   ni ,....3,2,1=  

where j
giM ( j = 1,2,3…m ) all are TFNs. The steps of Chang [10] extent analysis can be 

given as in the following: 

Step 1: The value of fuzzy synthetic extent analysis is calculated as :  
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Step 2: If 21 , MM  be two triangular fuzzy numbers, the degree of possibility of  

12 MM ≥  is ( )12 MMV ≥ defined as   
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Figure 2 illustrates Eq (3) where d is the ordinate of the highest intersection point D 
between 1M  and 2M . To compare ),,( 1111 umlM = and ),,( 2222 umlM = , we need both the 
values of )( 12 MMV ≥  and )( 21 MMV ≥ . 
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Figure 2. Degree of Possibility 

Step 3: The degree possibility for a convex fuzzy number to be greater than k convex 
fuzzy ),....2,1( kiMi =  numbers can be defined by   

         ( ) kiMMVMMMMV ik ,....3,2,1,min(),...,,( 21 =≥=≥      (5) 

Assuming, 

             )(min)( kii SSVAd ≥=  for k = 1, 2,…n; k≠ i 

Then the weight vector is given by 

         ( )TnAdAdAdW )(),....,(),( 21 ′′′=′                 (6) 

where  )....3,2,1( niAi =  are the n elements. 

Step 4: Repeat steps 1 to 3 for all criteria under each experts individually. 

Step 5: Calculate the geometric mean of each cell of each expert for each alternative and 
each criteria to obtain the final decision matrix. 

Step 6: Obtained decision matrix is normalized using Eq. (7): 

                    
 ijJ

j
ij

ij w
w

r
=

∑
=1

             j=1,2,….,J        i=1,2,...n         (7) 

where J is the no. of alternatives and n is the no. of criteria. ijw  is the value in each cell of 
the decision matrix.  

Step 7: Weighted normalized decision matrix is formed using Eq. 8: 

                           ijijij wrv ∗=  ;  j=1,2,….,J    i=1,2,...n          (8) 

 
2.5. PROMETHEE-2 

PROMETHEE-2 (Preference Ranking Organisation METHod of Enrichment Evaluation) 
is a MCDM method of outranking nature. It is one among the 5 versions of PROMETHEE, 
i.e., 1 to 5 [12, 13]. The method is based on preference function approach [14]. Thus it 
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considers a preference between alternatives individually. In this study, PROMETHEE-2 is 
used to obtain the final ranking from the weighted normalized matrix. 

The steps of this method are as follows:  
The input of PROMETHEE is the weighted normalized matrix which is obtained from 

Fuzzy-AHP. 

Step 1: Normalize all the values according to any normalization method. 
Determine the deviation based on pair wise comparisons of each alternative k and l , within 
each criteria i is calculated, 

likii rrlkd −=),(      (9) lk,  = 1,2…...J and i = 1,2…….n 
where, ),( lkdi  denotes the difference between the evaluations of alternatives k and l  on 
each criterion, kir denotes the normalized value of kth  criteria and ith   alternative.  

Step 2: Calculate the threshold values of each criteria by Eq. (10) : 
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Step 3: Calculate the preference function using any preference function, in this paper 
Gaussian function is used as a preference function, )(dPi for each criteria i:  
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Step 4: Calculate the preference index and constitute the preference index matrix using Eq. 
(12): 

),(),(
1

lkPwlk i

n

i
i ∗= ∑

=

π   lk,  ∈  J              (12) 

Thus, we will be getting an Alternative Vs Alternative matrix whose diagonal elements are 
0 as the values show the preference of alternative kA over alternative iA . iw  is the weight of 
each criteria. 

Step 5: Calculate the net outgoing flow, this represents the strength of an alternative over 
other alternatives. The outgoing flow is calculated as: 
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Step 6: Calculate the net entering flow, which represents the weakness of an alternative 
over other alternatives. 
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Step 7: Calculate net flow net
jφ based on the difference between outgoing and entering 

flows of alternative j using Eq. (15): 
−+ −= jj

net
j φφφ   j= 1,2,…J          (15) 

Ranking of the alternatives is done according to the net
jφ values. Thus, the alternative that 

has the highest net flow is preferable. 

The following steps of Promethee-2 can be implemented in C-Code as follows:  
 
/* PROMETHEE-2 */ 
#include<stdio.h> 
#include<math.h> 
#include<stdlib.h> 
int main(){    
  float DecMat[10][10], Dev[30][10], Thres[10], Pref[30][10], PI[10][10], Netflow[10], 
wei[10], RowSum[10];          
  int i,j,alt,cri; 
  printf("Enter no. of criteria"); 
    scanf("%d",&cri); 
  printf("\nEnter no. of alternative"); 
    scanf("%d",&alt); 
  printf("\nEnter the weighted normalized matrix(row wise)\n"); 
  for(i=0;i<alt;i++){ 
    for(j=0;j<cri;j++) 
       scanf("%f",&DecMat[j][i]); 
    } 
 printf("\nThe given matrix is:\n"); 
 for(i=0;i<alt;i++){ 
   for(j=0;j<cri;j++) 
      printf(" %f",DecMat[i][j]);           //The weighted normalized matrix in transposed form 
   printf("\n"); 
 } 
 float sum=0.0;              //Normalizing the weighted normalized matrix 
 for(i=0;i<cri;i++){     
    for(j=0;j<alt;j++){ 
      sum=sum+DecMat[i][j]; 
    } 
    RowSum[i]=sum;   //Calculating Sum of each row before normalization 
    sum=0.0; 
 } 
 printf("\nThe row summation is\n"); 
 for(i=0;i<cri;i++) 
    printf(" %f",RowSum[i]); 
 for(i=0;i<cri;i++){ 
       for(j=0;j<alt;j++) 
          DecMat[i][j]=(DecMat[i][j]/RowSum[i]);                                  //Normalization method 
 } 
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 printf("\nThe normalized matrix of the weighted normalized matirx\n\n"); 
for(i=0;i<cri;i++){ 
  for(j=0;j<alt;j++) 
    printf(" %f",DecMat[i][j]); 
  printf("\n"); } 
printf("\nEnter the weights of the criteria\n");     //Weights of the criteria calculated by FAHP 
for(i=0;i<cri;i++) 
  scanf("%f",&wei[i]); 
int m=0,k=0; 
for(k=0;k<cri;k++){                      //The Deviation amplitude matrix 
  for(i=0;i<alt;i++){ 
    for(j=0;j<alt;j++){ 
      if(i==j) 
        continue; 
      else{ 
        Dev[m][k]=(DecMat[k][i]-DecMat[k][j]);                                                     
//Calculating Deviation 
        m=m+1; 
      } 
    } 
  } 
  m=0; 
} 
m=alt*(alt-1); 
printf("\nThe Deviation Matrix is \n"); 
for(j=0;j<m;j++){ 
  for(i=0;i<cri;i++) 
    printf(" %f",Dev[j][i]); 
  printf("\n"); 
} 
sum=0.0;         
for(i=0;i<cri;i++){          //Calculating Threshold Values of each criteria 
  for(j=0;j<m;j++){ 
    sum=sum+fabs(Dev[j][i]); 
    Thres[i]=sum/((float)(cri*(cri-1))); 
  } 
  sum=0.0; 
} 
printf("\nThe Threshold values are \n");  
for(i=0;i<cri;i++) 
  printf("\n%f",Thres[i]); 
for(i=0;i<cri;i++){                                   
//Preference Function matrix   
  for(j=0;j<m;j++){ 
    if(Dev[j][i]<=0) 
      Pref[j][i]=0; 
    else 
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      Pref[j][i]=(1-exp((-(Dev[j][i]*Dev[j][i]))/(2*(Thres[i]*Thres[i]))));  //Gaussian Preference 
Function 
  }           
} 
printf("\nThe Preference Function is \n"); 
for(i=0;i<m;i++){ 
  for(j=0;j<cri;j++) 
    printf(" %f",Pref[i][j]); 
  printf("\n"); 
} 
int p; 
p=k=0; 
sum=0.0; 
for(i=0;i<m;i++){              
//Preference Index Matrix 
  for(j=0;j<cri;j++){ 
    if(p==k){ 
      PI[p][k]=0.0;    //Diagonal elements of Prefence Index Matrix is 0  
      k=k+1; 
    } 
    sum=sum+(Pref[i][j]*wei[j]); 
  } 
  PI[p][k]=sum; 
  k=k+1; 
  sum=0.0; 
  if(k==alt){ 
    p=p+1; 
    k=0; 
} 
PI[alt-1][alt-1]=0.0; 
printf("\nPreference Matrix is\n"); 
for(i=0;i<alt;i++){   //Preference Index is Alternative Vs Alternative Matrix  
  for(j=0;j<alt;j++) 
    printf(" %f",PI[i][j]); 
  printf("\n"); 
} 
float inflow=0.0,outflow=0.0; 
for(i=0;i<alt;i++){ 
  for(j=0;j<alt;j++){ 
    outflow=outflow+PI[i][j];     
    inflow=inflow+PI[j][i]; 
  } 
  outflow=outflow/4;                                                 // Outgoing flow 
  inflow=inflow/4;                                                 // Incoming flow 
  Netflow[i]= outflow-inflow;    //NetFlow = Outgoing flow - Incoming flow 
  outflow=inflow=0.0; 
} 
printf("\nThe Netflow is \n");  
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for(i=0;i<alt;i++) 
  printf("\nS%d -  %f\n",i,Netflow[i]); 
return(0); 
} 
 
2.6. TOPSIS 

TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) is one of the 
useful Multi Attribute Decision Making techniques that are very simple and easy to 
implement. Unlike AHP the user need not to have a detailed knowledge about the criteria in 
the decision hierarchy to make informed decisions [15]. TOPSIS method was firstly proposed 
by Hwang and Yoon [16]. According to this technique, the best alternative would be the one 
that is nearest to the positive ideal solution and farthest from the negative ideal solution. The 
positive ideal solution maximizes the benefit criteria and minimizes the cost criteria, whereas 
a negative ideal solution maximizes the cost criteria and minimizes the benefit criteria [17]. In 
this study, TOPSIS method is used to determine the final ranking. The steps of this method 
are as follows: 

The input of TOPSIS is the weighted normalized matrix which is obtained from Fuzzy-
AHP. 

Step 1: Determine the Positive Ideal Solution (PIS) and Negative Ideal Solution (NIS) as 
for each criteria: 

     { }∗∗∗∗ = nvvvA ,.....,, 21               (16) 

Where *
nv  gives the maximum value of nth criteria. 

        { }−−−− = nvvvA ,......., 21           (17) 

Where −
nv  gives the minimum value of nth criteria. 

Step 2: Calculate the distance of each alternative from PIS and NIS as: 
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where there are J alternatives and n criteria. 

Step 3: The closeness coefficient of each alternative is: 
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          i=1,2,3,…., J               (20) 

Step 4: Rank the alternatives according to the decreasing order of the iCC  values. The 
best alternative is the one with the greatest closeness to ideal solution.  

The above steps of Topsis can be implemented in C- Code as follows : 
 
/*TOPSIS*/ 
#include<stdio.h> 
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#include<math.h> 
float MAXI(float DecMat[10][10],int alt, int pos){ //Calculates Positive Ideal Solution   
  int i; float max; 
  max=DecMat[pos][0]; 
  for(i=1;i<alt;i++){ 
    if(DecMat[pos][i]>max) 
      max=DecMat[pos][i]; 
  } 
   return(max); 
}  
float MINI(float DecMat[10][10],int alt, int pos){ //Calculates Negative Ideal Solution 
  int i; float min; 
  min=DecMat[pos][0]; 
  for(i=1;i<alt;i++){ 
    if(DecMat[pos][i]<min) 
      min=DecMat[pos][i]; 
  } 
   return(min); 
} 
 
int main(){ 
  float DecMat[10][10],MaxArr[10],MinArr[10],Maxdist[10],Mindist[10],CC[10]; 
  int i,j,alt,cri; 
  printf("Enter no. of criteria"); 
    scanf("%d",&cri); 
  printf("\nEnter no. of alternative"); 
   scanf("%d",&alt); 
  printf("\nEnter the weighted normalized matrix(row wise)"); 
  for(i=0;i<alt;i++){ 
    for(j=0;j<cri;j++) 
      scanf("%f",&DecMat[j][i]); 
  } 
  for(i=0;i<cri;i++){      
    MaxArr[i]=MAXI(DecMat,alt,i);  //Positive Ideal Solution for each criteria 
  } 
  for(i=0;i<cri;i++){ 
    MinArr[i]=MINI(DecMat,alt,i);  //Negative Ideal Solution for each criteria 
  } 
  printf("\nThe positive and negative ideal solutions are\n"); 
  printf("\tPIS\t\t\tNIS\n"); 
  for(i=0;i<cri;i++) 
    printf("    %f\t\t    %f\n",MaxArr[i],MinArr[i]); 
    float sum=0; 
    for(i=0;i<alt;i++){ 
      for(j=0;j<cri;j++){ 
        sum=sum+pow((DecMat[j][i]-MaxArr[j]),2);      //Distance from positive ideal solution  
        Maxdist[i]=sqrt(sum); 
      } 
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    sum=0; 
  } 
  for(i=0;i<alt;i++){ 
    for(j=0;j<cri;j++){ 
      sum=sum+pow((DecMat[j][i]-MinArr[j]),2);           //Distance from negative ideal solution 
      Mindist[i]=sqrt(sum); 
    } 
    sum=0; 
  } 
  for(i=0;i<alt;i++){ 
    CC[i]=(Mindist[i]/(Maxdist[i]+Mindist[i]));         //Relative Closeness of each alternative 
   } 
   printf("\nThe relative closeness of each alternative is\n"); 
   for(i=0;i<alt;i++){ 
     printf("S%d - %f",i,CC[i]); 
   printf("\n"); 
   } 
   return(0); 
} 
 
2.7. Correlation Coefficients 

Assessing the correlation/consistency between different ranking patterns obtained by 
different MCDM methods and/or different decision makers and/or different scenarios for a 
given set of alternatives forms a major part in their comparative study. Correlation 
coefficients measure the extent to which the ranks are correlated which can be used in this 
regard. These values vary from +1.00 (perfect positive relation) to -1.00 (perfect negative 
relationship) and value of zero indicates no relationship.  

A non parametric rank correlation method namely, Spearman which is used to compute 
correlation coefficient values is explained as follows: 
 
2.7.1. Spearman Rank Correlation Method 

Spearman rank correlation coefficient ρ is useful to determine the measure of 
association/correlation (including positive or negative direction of a relationship) between 
ranks achieved by different MCDM methods and/or different decision-makers and/or 
different scenarios for a given set of alternatives. If Ua and Va denote the ranks achieved by 
above situation(s) for the same alternative a, then R is defined as [18] : 

nn

d
R

n

a
a

−
−=
∑
=

3
1

26
1

 
  ,where da = difference between ranks Ua and Va achieved by the same alternative a 
n = number of alternatives and .11 ≤≤− R  

Various critical values for Spearman rank correlation coefficient for various significance 
levels is provided in [19]. Numerous case studies have used the Spearman rank correlation 
method for computation of correlation coefficient values [20]. 

Characteristics of R can be explained in Table 1 as: 
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Table 1. Characteristics of Co-efficient R 

Correlation 
  

Nature of correlation Remark 
0.9 - 1.0 Very High Very Strong relationship 
0.7 – 0.9 High Marked relationship 
0.4 – 0.7 Moderate Substantial relationship 
0.2 – 0.4 Low Definite relationship 

< 0.2 Slight Small relationship 
 
2.8. Group Decision Making 

The real life decisions are particularly complex in nature, with personal interests and 
conflicting preferences among a good number of decision-makers involved, which may lead 
to an unsatisfactory conclusion and sometimes may be even erroneous. In this regard, 
effective group decision-making can be viewed as a process in which individual interests are 
reduced and integrated so as to form a single group preference or consensus [21]. An 
integrated approach can be used where rank coefficient values can be used as a benchmark to 
ascertain the conflicting nature of decision makers and their strength. The two main group 
decision making methods are as follows [22]: 
 
2.8.1. Additive Ranking Rule 

The Additive Ranking rule is applied to integrate the rankings of a group of decision 
makers or different MCDM methods into a consensus. A group evaluation of an alternative a 
in additive ranking rule is the arithmetic mean of the rankings made by G MCDM 
methods/decision makers, i.e., 

G
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G
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DMaDM

G
a

∑
== 1

.

 

where G = Number of methods; wDM = Relative influence of each decision method DM 

on expected outcome; r DMa. = Rank obtained for each alternative a by decision method DM;  
raG = Rank obtained for each alternative a by the group of G decision methods. 
 
2.8.2. Multiplicative Ranking Rule 

A group evaluation of an alternative a in multiplicative ranking rule is the product of the 
rankings made by G decision makers or different MCDM methods raised to the power 1/G. 
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DMaDM

G
a rwr
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1
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=  

where G = Number of methods; wDM = Relative influence of each decision method DM 

on expected outcome; r DMa. = Rank obtained for each alternative a by decision method DM;  
raG = Rank obtained for each alternative a by the group of G decision methods. 
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3. Case Study 
In this section, the above explained methodologies are applied to a case study, in 

order to prove its applicability and validity. The study is based on a faculty interview in 
an engineering college. A triplet of decision makers (Expert 1, Expert 2, Expert 3) were 
asked to evaluate the set of five candidates (S1, S2, S3, S4, S5). The experts mark the 
alternatives using linguistic variables (E, VG, G, A, B) which are later converted to 
triangular fuzzy numbers. This evaluation was done on the basis of five attributes, 
Academic Qualification (AQ), Knowledge (K), Teaching Ability (TA), Research (R) 
and Presentation (P). According to the requirement of the college the candidates were 
evaluated. The panelists marked the candidates using linguistic variables. The table 
containing the remarks for each candidate is shown in the Table 2. 

Table 2. Candidates Mark using Linguistic Variables 

 
 

Academic 
Qualification 

(AQ) 

Knowledge 
(K) 

Teaching 
Ability (TA) Research (R) Presentation 

(P) 

Candidate Ex-1 Ex
-2 
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-1 
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3.1. Application with Fuzzy AHP Method: 
Experts use the linguistic variables, to evaluate the ratings of alternatives with respect to 

each criterion and then each variable is converted into triangular fuzzy numbers.  The fuzzy 
numbers are defined in Table 3: 

Table 3. Linguistic Variable and Triangular Fuzzy Numbers 
Criteria AQ K TA R P --- 

Linguistic 
Variables Strong Very Strong Absolute Weak Average Equal 

Fuzzy Numbers 4,6,7 5,7,9 7,8,9 2,3,4 3,5,7 1,1,1 
Grades G VG E B A --- 

According to the markings of the experts, the linguistic variables are converted into 
triangular fuzzy numbers and a pair wise comparison matrix is given in Table 4: 

Table 4. Pair Wise Comparison Matrix 

Criteria Academic 
Qualification Knowledge Teaching Ability Research Presentation 

Academic 
Qualification 1,1,1 0.457,0.857,1.25 0.567,0.75,0.967 1.2,2,2.4 1,1.2,1.5 

Knowledge 0.795,1.167,2.18 1,1,1   0.6,0.875,1.078 1.433,2.333,2.93 1,1.4,2 

Teaching 
Ability 1.034,1.333,1.76 0.928,1.149,1.66 1,1,1 2.4,2.667,3.1 1.5,1.6,1.9 

Research 0.416,0.5,0.833 0.341,0.428,0.69 0.323,0.374,0.41 1,1,1 0.3,0.6,1.2 

Presentation 0.667,0.833,1 0.5,0.714,1 0.526,0.625,0.66 0.833,1.667,3.33 1,1,1 
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Following all above mentioned steps from 1 to 7 of Fuzzy Analytic Hierarchy Process, the 
individual weights of each criteria and weighted normalized matrix is calculated and given in 
Table 5: 

Table 5. Weighted Normalized Matrix 

Weight 0.197460966 0.255012403 0.291842988 0.088486794 0.167196848 

Candidate Academic 
Qualification Knowledge Teaching 

Ability Research Presentation 

S1 0.207868425 0.141985995 0.190900948 0.277981878 0.171561269 

S2 0.13391749 0.229873928 0.264506429 0.097644208 0.29949027 

S3 0.232906151 0.178280943 0.113804966 0.274378751 0.188175683 

S4 0.204980087 0.098380755 0.02002437 0.107789208 0.023749001 

S5 0.099143279 0.155196772 0.264506429 0.00736647 0.077250077 

3.2. Application with PROMETHEE -2 and TOPSIS Method: 

In this section, the above mentioned steps of PROMETHEE 2 and TOPSIS are applied to 
the weighted normalized matrix found in Table 4 and individual ranks of each alternative by 
both the methods is given in Table 6: 

Table 6. Ranking of Candidates according PROMETHEE-2 and TOPSIS 

Candidate Rank 
 PROMETHEE-2 TOPSIS 

S1 3 1 
S2 1 2 
S3 2 3 
S4 5 5 
S5 4 4 

 
3.3 Correlation Coefficients 

The ranks determined by Promethee-2 and Topsis differ from each other as given in Table 
7. Thus, to determine the measure of association between the ranks achieved by these two 
methods, the Spearman Rank Correlation Method as mentioned in Section 2.7.1 is used to 
find the correlation coefficient ρ . 

Table 7. Difference between PROMETHEE-2 and TOPSIS 

Candidate Rank Difference in 
ranks 

 
PROMETHEE-2 TOPSIS 

S1 3 1 2 4 
S2 1 2 -1 1 
S3 2 3 -1 1 
S4 5 5 0 0 
S5 4 4 0 0 

 

d a

2
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From Table-7, 7.0=R  establishes a Marked Relationship between Promethee-2 
&Topsis. 
 
3.4. Group Decision Making 

Table 8 presents the group decision making analysis following the rules given in Section 
2.8. 

Table 8. Additive and Multiplicative Ranking 

Alternatives 
Rank Additive 

Ranking 

Inferred 
Group 

Ranking 

Multiplicative 
Ranking 

Inferred 
Group 

Ranking Promethee-2 Topsis 

S1 3 1 2.00 2 1.732 2 
S2 1 2 1.50 1 1.414 1 
S3 2 3 2.50 3 2.449 3 
S4 5 5 5.00 5 5.000 5 
S5 4 4 4.00 4 4.000 4 

From Table-8, the final ranking can be given as: 

Table 9. Final Ranking of the Candidates 

Alternatives Rank 
S1 2 
S2 1 
S3 3 
S4 5 
S5 4 

 
4. Conclusion 

In this case study of the faculty selection interview in an Engineering Organization the 
uncertainty and vagueness of the experts’ marks have been effectively represented and 
resolved to a more effective decision using the Fuzzy AHP MCDM method. For a 
comparative study the result of Fuzzy AHP was separately used as an input to PROMETHEE-
2 and TOPSIS. Since, the final ranking of these two methods slightly differs from each other; 
a group decision making method is implemented to get a single ranking structure. There is no 
doubt for the 4th and 5th positions taken by S5 and S4 respectively but S1, S2 and S3 all are 
strong contenders for the best position. S1 and S3, despite having a very strong Academic 
Qualification and Research work are not chosen as the best choice as they are significantly 
weak in skill of Teaching Ability (TA) than S2. In comparison to this, S2 which although has 
comparatively not so strong Academic Qualification and Research work but is very strong in 
depth of Knowledge and Teaching Ability, which are more important criteria in an 
Engineering institute than others. Hence, S2 is the best choice for a faculty member in this 
Engineering Organization.  

Analyzing the importance of each criterion in Engineering Institutes and comparing the 
ranking pattern of individual MCDM methods with the final ranking it can be concluded that 
TOPSIS and PROMETHEE- 2 share a marked relationship between them as established by 
Spearman Rank Correlation Method and the difference between them exists as TOPSIS 
compares the alternatives on the overall marking of the experts for each criterion and 
PROMETHEE-2 compares the alternatives on the basis of the priority of the criteria. 
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