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Abstract—The weight updates are required for group 

decision-making which has similar parameters used by 

the decision maker (DM). Each DM as the stakeholder 

may have similar or different parameters in selecting 

parameters. Therefore, we have to accommodate the 

interests of all decision makers (DMs) to obtain 

alternative decisions. DM who has selected the 

parameters inputs the initial weight (     based on the 

classical methods, and then recalculates to obtain the 

updated weights (     until the final weight (  
   is 

obtained for the alternative of group decision-making 

(GDM). The initial weight uses a weighting directly or 

multi criteria decision-making (MCDM). This method 

aims to provide the fairness for all DMs who have 

different knowledge in determining the value of the 

weights and the selection parameters. In order to obtain 

alternative decisions, we used technique for order 

preference by similarity to ideal solution (TOPSIS) 

method to update weight. In this paper, the alternative 

output of the decisions is applied in two stages: the 

decisions of each DM and the group, where this output 

consists of four types of alternatives. Based on the 

proposed method, the result of GDM shows that the third 

alternative is recommended in decision-making. This 

method is effectively performed in decision-making 

which has different parameters and weights of each DM 

to support group decision.  

 

Index Terms—Weight update, TOPSIS, SAW, group 

decision-making. 

 

I.  INTRODUCTION 

The principle of the decision-making model is based 

on the process of obtaining the value of the weight, the 

scoring and the ranking for the preference of alternative 

decisions. Generally, the weighting process can affect the 

results in determining the alternative decisions [1]. The 

weighting method may be performed by the multi-criteria 

decision-making (MCDM) as the classical weighting 

method [2], e.g. TOPSIS [3], [4], analytic hierarchy 

process (AHP) [5]-[7], simple additive weighting (SAW) 

[8], the theory of fuzzy sets, and the weighted least 

square [2] and interval Type-2 Fuzzy TOPSIS with a new 

entropy weight [9]. Each value of the weight derived 

from the parameters is obtained individually or in the 

group [10]. The process of model weighting is performed 

objectively by the statistical calculations and subjectively 

by determining it based on the specific considerations 

[11], [12].  

There are two principles of basic approaches to obtain 

the value of weighting criteria, namely an integrated 

approach between subjective and objective [8]. In the 

subjective approach, the value of weight can be 

determined independently by DM. Meanwhile,  in the 

objective approach, the value of weight is calculated 

mathematically; so it may ignore the influence of interest 

or the subjectivity of DM in [8].  

Decision makers may perform weighting for each 

parameter based on the degree of the interest influence or 

the important values of the related parameters [13]. The 

direct weighting gives the value of weight or percentage 

based on the knowledge of the case implemented. 

Meanwhile, the indirect weighting is generally performed 

using computational analysis methods, namely MCDM 

models to produce  the value of weight [14], [15].  

The problems of parameter weight in group decision-

making is that decision maker generally have his/her own 

way to perform weighting stages [1]. Both direct and 

indirect weighting are very influential in their respective 

main issue of DM. Each DM considered as the 
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stakeholder has different interests in decision-making. 

Therefore, the way to accommodate the interests of all 

stakeholders is needed [16]. Each DM may have different 

weighting techniques in determining the value of 

parameter weight, since they perform a different problem 

solving approach [3] For example, the first DM uses 

objective weighting method, while the second DM uses a 

subjective weighting method. 

The results of comparisons of pairwise weight at the 

stage of weighting in the previous research was 

implemented in [17] and in [18]. AHP method is effective 

enough in performing  the comparison of parameter 

pairwise; therefore, the initial stage aims to determine the 

results of the initial weight value based on the 

comparison of parameter pairwise performed by each DM 

in [17], and required a new method to improve the 

weighting method [18]. Once each DM gets the weight 

value that is in accordance with the parameter by AHP, 

then the next process is implemented in order to compare 

the similar parameter for each DM. This stage needs to be 

improved related to the weighting process of parameters 

so that each weighting of parameter accommodates the 

interests of all DMs for group decision-making. 

The weighting technique is required to incorporate 

every similar parameter selection for each DM. If each 

DM has similar parameters to the other, it needs a new 

weighting method to accommodate every interest of DM 

in decision-making. This technique adds a weighting 

method previously to produce the updated weight, as in 

[19]. If DM has similar parameters to other DM, it greatly 

affects the value of the collaboration among DMs to 

make a fair decision.  

The purpose of this parameter weighting update 

method is to express how much the influence of a 

parameter to other parameters that have linkages among 

DMs. The decision maker often uses several parameters 

that are confronted with problems in the specific 

determination. Based on the level of the influence of 

interests of one parameter to another parameter, the 

function of the results of alternative decisions have been 

arranged [4], [5].  

The  weight updates are used to obtain the combined 

weight from each DM using the similar parameters in 

decision-making [20]. If DM chooses different parameter 

with other DMs, these parameters do not have to change 

the weight and will stand alone; therefore, the 

normalization is required. The purpose of weight updates 

is to improve the parameter weighting method which 

generally uses a direct or indirect weighting. The new 

weights are used to produce a collaboration decision from 

all the interests of DMs.  

This paper proposes a weighting process performed by 

each DM; subsequently we performed the weight updates 

for the common interest from each DM who has similar 

parameters. The basic principle to accommodate the 

interests of each DM is to meet all DMs’ interests in 

giving the appropriate weight value based on the 

appropriate knowledge of each DM [21]-[23]. The 

methods of decisions on stakeholders’ models involving 

several experts are used in group decision. This paper 

improves the result in [22] in terms of forming the 

relation between the stakeholders that have similar 

parameter in each group decision-making. 

 

II.  RELATED WORK 

In previous papers, there are several weighting 

techniques that have been developed to resolve the issue 

of GDM. Those techniques are individual models [10], 

[24], adjustment method of the weights on each expert 

[15], and subjective and objective weights based on the 

interests of each DM [8], fuzzy based [25], AHP for 

multi-spatial problems [26], the rule of thumb (ROT) [27], 

three-way group decisions with decision-theoretic rough 

sets [28], a method for large group decision-making 

based on evaluation information with participators from 

multiple groups [29]. 

The weighting techniques are performed based on the 

opinion in decision-making that use scoring vectors (SV) 

to modify the initial score of the poll correspondent, but 

not based on the similar parameters of each DM [10]. 

Meanwhile, the similar weights are performed from the 

experts by determining the objective weights of experts 

based on evidence of similarity (DOWEBES) and basic 

probability assignment (BPA) proposed by [24]. In this 

case, weight determination for consistently ranking 

alternatives is in multiple criteria of decision analysis 

with TOPSIS method [30]. This problem is transformed 

into the compromise programming of seeking alternatives 

with a shorter distance to the ideal or a longer distance in 

the anti-ideal, despite the rankings based on the two 

distance measures possibly not being the same.  

The development of weighting method also uses the 

approach on the effect of subjective, objective and 

combinative weightings in multiple criteria of decision-

making. In this case, it requires weighting techniques 

combined with classical and new MCDM [12]. The 

classical weighting with hybrid models has been 

proposed to solve the problems of GDM in research. The 

example of those models are weights modified without 

involving the interests of stakeholders [31], the weighting 

made between participants from various stakeholders [29], 

hybrid models performed to determine the distance of the 

weight of each of the methods used in each of the criteria 

using AHP, fuzzy AHP, TOPSIS, Grey theory, fuzzy 

TOPSIS, Grey-TOPSIS [32] Grey model is used to 

improve the model of MCDM [32]-[34]. The 

combination of grey models with MCDM models uses 

SAW, TOPSIS and grey relational analysis (GRA). A 

hybrid group decision supports system using analytic 

hierarchy process, fuzzy set theory and neural network 

[35]. This study presents the application of a hybrid 

approach for group decision support for the supplier 

selection problem.    

The new weighting, e.g. fuzzy simple additive 

weighting system (FSAWS) is performed by integrating 

fuzzy set theory (FST), factor rating system (FRS) and 

SAW [8], [25] and sensitivity analysis in SAW [36]. The 

modification weighting was done to improve the 

weighting algorithm in the previous research [29], [31], 
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[37]. The weighting hybrid model is proposed to solve 

the objectivity of the problems, such as hybrid models 

required in the MCDM by combining AHP and Entropy 

in order to optimize the weight values of DM based on 

the model of objective programming [37]. Meanwhile, 

the fuzzy hybrid of MCDM approach for professional 

selection uses combination of Fuzzy ANP, Fuzzy 

TOPSIS, Fuzzy ELECTRE techniques [38].  Develop a 

triangular fuzzy power geometric (TFPG) operator and a 

triangular fuzzy weighted power geometric (TFWPG) 

operator for aggregating the DMs’ preferences into the 

group preferences [39] a fuzzy multi-criteria group 

decision-making model based on Weighted Borda 

Scoring method [40], new MCDM in interval-valued 

hesitant fuzzy sets to selection problems [41], interval-

valued intuitionistic fuzzy continuous weighted entropy 

[42], the priority weights from incomplete hesitant fuzzy 

preference relations in group decision making [43]. 

The weighting process required the normalization 

process carried out in several studies group decision 

support system (GDSS) with MCDM [2]. In [8] also [44] 

to optimize the MCDM in providing weight values, the 

integration of subjectivity and objectivity of each 

parameter-criteria was required. The DM provides the 

value of decision matrix                        [45], 

where elements D by the following rules: 

 

           
 

   
                         (1) 

 

Where     shows the relative weights on attribute    to 

attribute     Weight total of normalized weights is equal 

to 1. Equation (2) and (3) are the number n of parameters 

from each set of weights defined as follows: 

 

                                       (2) 

 

∑                                    (3) 

 

Based on the weight values of each parameter from a 

decision matrix   size    , the contents of the 

elements are    , that present the rating of an alternative 

               against the criteria       

        . The decision matrix   is defined as follows:  
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]                        (4) 

 

Equation (1) - (4) showing each parameter has a weight 

value based on the normalization process to obtain the 

score of weights used in the rankings. The stage of 

weighting is the basis for subsequent weighting process. 

The weights from each decision shows the relative 

interest from each of the parameters and criteria; the 

value of weights are assigned based on the interest level 

of DM [2], [10], [15], [21]. Another weighting process is 

a model of social networks (SN) [46], SN for decision 

support [47] where the weighting is based on the interests 

of the actors that have linkage relationships from each 

DM to DM [48].  

Model SN applied by [46] to relate the interests of all 

stakeholders such as the relationship is based on 

institutional, knowledge, friendship, status and more. The 

next model is needed to integrate decision support and 

SN [49], i.e. adopting social networks for decision 

support within an organization [50]. 

 

III.  PROPOSED METHOD 

In this research, we propose a method to improve the 

results of weight update performed by decision maker 

(DM) in the weighting parameter subjectively or 

objectively; it produces the weight which has combined 

the interests of each DM. Such as an example of equation 

(5), to get the result of weight update parameter (Pi) 

which has similar relationship of parameters from each 

DM.  

 

    ∑              , i = 1, 2, …. , n        (5) 

 

where 

   :  the weight value of similar Pi of each DM 

     :  weights of DM that use Pi 

    :  the parameter weight of Pi for each DM 

i :  the number of DM and parameters used 

 

The stage in equation (5) uses the weight update of 

parameters to produce the alternative ranking of each DM. 

The weight values (  ) are the summation result process 

of weighting from i parameter (   ) based on the 

parameters selection carried out by DM. The weight of 

DM (    ) is the weight of each DM that uses   , while 

each weighting parameter (   ) used by DM performed 

to summation the weighting until    of each    in DM. 

The index (i) is the number of DM and parameter used in 

weighting process. Subsequently, the equation (6) is used 

to produce the final weight for the rankings used that is 

defined as follows: 

 

  
  =      * (1+  ),  i = 1,2,…., n            (6) 

 

where   
  is the result of the process to obtain the final 

weights used in the rankings in a group decision similar 

parameter in each DM. Each weighting process also 

requires normalization of weight, so that the weight value 

of 1 is produced from all DMs who use these parameters. 

This method describes how the algorithm updates the 

parameter weights in group decision-making based on the 

similar parameters. An overview of the weighting update 

method of parameters is proposed which produce weight 

to accommodate the interests of each stakeholder in 

decision-making as shown in Fig. 1. 

Based on Fig. 1 there are several stages of the process 

to perform the weight update of parameters to be used in 

the subsequent ranking method. The algorithms of these 

stages are described as follows: 
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Fig.1. The proposed method for weight updating of parameter 

Step 1. Each DM selects the parameters according to 

their interest.  

Step 2. The weighting parameter is used to produce the 

initial weight value. This step uses MCDM 

method to get the initial weight. 

Step 3. The initial weights value        of each 

parameter is used by DM, then the parameters of 

each DMi relationship are checked. 

Step 4. Check DM who uses the parameter   . If the 

parameter is similar (Y) to other DMs, compute 

the average value of the weights     . If the 

parameters are not similar (T), the ranking 

process by each DM that is appropriate with the 

initial weight are performed. 

Step 5. The update parameter of weight is implemented 

based on the similar parameters       from each 

DM.  

Step 6. The result of     that use      from each DM is 

implemented by equation (6) to obtain   
 . 

Step 7. The value of weights used for the ranking 

process consists of the similar parameters and 

not similar from all DM from normalized weight 

(  ). 

Step 8. All DMs applied in the ranking process by 

TOPSIS method use update weights to obtain the 

decision alternatives. 

 

TOPSIS method consists of several stages: 

normalization of the decision matrix, normalization of 

weight, positive ideal solutions (PIS), and the negative 

ideal solutions (NIS) and specify the preferences for each 

alternative [3]. This method requires the alternative      

on each criterion      that has been normalized [3], [4], 

[51] which is based on the concept that the best 

alternative have the lowest distance from the positive 

ideal solutions (PIS) and the largest distance from the 

negative ideal solutions (NIS) [52]. PIS presents the best 

solutions that maximize the attributes and minimize the 

attribute cost; otherwise, NIS presents the negative 

solutions that minimize the attributes and maximize  the 

cost attribute [53]. The stages of normalization are 

performed by equation (7). 

 

    
   

√∑    
 

 

   

 ; if  i=1,2,…,m, and     j=1,2,…,n.   (7) 

 

Each positive ideal solutions (PIS)    and negative 

ideal solution (NIS)    can be determined by the 

normalized rate (yij) using equation in (8), (9) and (10).  

 

(yij)=wirij;   if   i = 1, 2,  … , m,   and    j=1,2, …, n   (8) 

 

            
    

      
   

{        |                         }           (9) 

 

            
    

      
   

{        |                         }          (10) 

 

After that,   
   is the max value 1yij to review the 

benefits attribute and min 1yij to review the cost attribute. 

And   
   is the min value of min1yij to review the benefits 

attribute and of max1yij to review the cost attribute. For a 

review, alternative distance of Ai with positive ideal 

solutions (PIS) is calculated using equation (11).  

 

  
   √∑ (  

      
 ) 

   
                      (11) 

 

Thus, the distance between the negative ideal solutions 

(NIS) alternative      is calculated using equation (12). 

 

  
   √∑ (  

      
 ) 

   
                      (12) 

 

The preference value for each alternative (Ai) is 

calculated using equation (13). 

 

   
  
 

  
     

                                       (13) 

 

Step 9. The process of group decision-making is 

performed based on the decision result of each 

DM. This process requires normalization of the 

matrix (14) to a certain scale that can be 

compared with all the ratings of existing 

alternatives with the following equation: 
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    {
      

          

  
               

                   (14) 

 

where     is the normalized value of the ith alternative for 

the jth criterion,   
  is the maximum number of     in the 

column of   for benefit criterion,   
  is the minimum 

number of     in the column of   for cost criterion, and   

max and   min are sets of benefit and cost criteria, 

respectively [34]. 

Furthermore, equation (15) is applied using attributes 

benefit to obtain group decision-making from the 

preference value for each alternative (  ) as follows:  

 

1

n

i j i j

j

V w r


                             (15) 

 

where    is the ranking score of the ith alternative,    is 

the weight of the jth criterion, and     is the normalized 

performance of the ith alternative with respect to the jth 

criterion. In the simple adaptive weighting (SAW) 

method, the ranking score    represents the 

comprehensive performance of the ith alternative, and the 

alternative with the highest value of    is the highest 

ranked.   

This weight update algorithm of parameter aims to 

improve the value of the initial weights filled by each 

DM. Subsequently, the weight is merged based on the 

interests of each DM from the similar parameter. This 

method also aims to increase the weight values of the 

parameters used by each DM based on the combined 

weight of each DM. Furthermore, the update weights are 

used to determine the ranking by TOPSIS method. This 

method produces a preference value for the alternative of 

decision each DM. The preferences values of the DM 

decision are used in the SAW method as input to obtain a 

group decision. 

 

IV.  RESULT AND DISCUSSION 

Based on Fig. 1, equation (5) and (6), we illustrate the 

relationship of parameters from each decision maker 

(DM). The architecture relationship of similar parameter 

aims to show the relationship of the parameters that used 

by each DM to updates the weighting. This architecture is 

depicted in Fig. 2. In this paper, we use 6 parameters, 3 

groups of DM and 4 alternatives to solve this problem. 

Parameter 1 (P1) up to parameter 6 (P6) are used to 

alternative of each DM.  In our opinion, the previous 

weighting method does not accommodate the interests of 

knowledge that is appropriate with the similar parameters 

used by DM in solving group decision-making.   

Subsequently, we have to improve the weighting 

method by updating the initial weight to the final weight 

based on the similar parameters according to the 

parameters chosen by the DM. 

 

 

Fig.2. The architecture relation similarity of parameter for weight update 

Fig. 2 shows that P1 is a parameter used by DM1 and 

DM2 with different weights. P2 and P4 are used by DM1 

to DM3, P3 used by DM1, DM2 and DM3, while P5 and 

P6 are only used by DM2 and DM3, respectively. In 

order to accomplish the problem according to Fig. 2, the 

testing was implemented using TOPSIS to know the 

results of alternative decisions using four alternative 

groups and 6 parameters by scoring from 1 to 5. The 

alternative data and parameters used in this paper are 

shown in Table 1. 

 

 

Table 1. The parameter and alternatives  

Alternatives P1 P2 P3 P4 P5 P6 

A1 3 4 5 2 3 2 

A2 2 2 2 1 5 4 

A3 4 3 4 5 2 4 

A4 3 4 2 5 2 3 

 

 

 

 



6 A Method of Weight Update in Group Decision-Making to Accommodate the Interests of All the Decision Makers  

Copyright © 2017 MECS                                                               I.J. Intelligent Systems and Applications, 2017, 8, 1-10 

Based on Table 1, data ranking obtained using a weight 

update method that has accommodated the interests of 

each DM. The weights used are the weight updates 

obtained from the direct weight previously.  

In equation (1), it is known that each DM has the initial 

weight namely      which has similarities to each 

parameter. Then,      is used by each DM to produce the 

weight updates based on the number of Pi. Furthermore, 

   and   
  are carried out using equation (5) and 

equation (6), respectively according to     on each   . 

While for those are not similar parameters, these 

processes are not required.  

In this paper, we set the weight value of DM1, DM2 

and DM3 at 0.5, 0.3, and 0.2, respectively for each DM. 

The results of weight update for each parameter by DM 

for       and    
  , to produce        are summarized in 

Table 2, Table 3 and Table 4. 

Table 2. The weight update of parameters DM1 

The weight of 

DM1 

Selected 

parameter (  ) 

Initial 

weight (     

Updated weight 

(  
 ) 

Normalized 

weight (    

0.5 

P1 0.20 0.238 0.193 

P2 0.30 0.369 0.300 

P3 0.10 0.121 0.098 

P4 0.40 0.504 0.409 

 1 1.232 1 

 

In order to evaluate the effectiveness of the algorithm 

of weight updates, the ranking method is needed. Based 

on the weight updates on Table 2, the normalized 

attribute value is then used to form a normalized matrix 

(R) and multiplying the weight (  ) with the value from 

each attribute to obtain the value of normalized weight. 

The result of R values is shown as follows:   

 

  [

                    
                    
                    
                    

] 

 

Furthermore, Y value consists of the value of the 

positive ideal solution (PIS) and negative ideal solution 

(NIS) for the distance of weight. The Y value is shown as 

follows:   

 

  [

                    
                    
                    
                    

] 

We applied TOPSIS method to determine the distance 

of each weight from the parameter and alternatives. 

Based on Table 2, the result of      and      of DM1 

are as follow: 

 

     =  0.125; 0.179; 0.059; 0.276   

    =  0.063; 0.089; 0.023; 0.055 

 

    and      produce the alternative of distance Ai 

with a solution of positive ideal (  
 ) and ideal negative 

(  
 ). The results of    

  and   
  are as follows: 

 

  
 = 0.168;   

 = 0.246;   
 = 0.046;   

 = 0.047 

  
 = 0.115;   

 = 0.035;   
 = 0.235;   

 = 0.240 

 

The next stage, the calculation process of DM2 was 

performed such as DM1. We chose three parameters 

namely P1, P3, and P5 with the weights of parameters 

and the weight of DM reported in Table 3. 

 

Table 3. The weight update of parameters DM2 

The weight of 

DM2 

Selected 

parameter (  ) 

Initial 

weight (     

Updated weight 

(  
   

Normalized 

Weight (  ) 

0.3 

P1 0.30 0.357 0.313 

P3 0.40 0.484 0.424 

P5 0.30 0.327 0.263 

 1 1.168 1 

 

The result of R values and Y based on the weight of 

DM2 are as follows: 

 

  [

               
               
               
               

] 

 

  [

               
               
               
               

] 

 

Accordingly, the distance from the PIS and NIS of 

DM2 based on Table 3 of each of the weights are as 

follows: 
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     =  0.    ; 0.    ; 0.     

     = 0.    ; 0.    ; 0.     

 

  
 = 0.096;   

 = 0.102;   
 = 0.132;   

 = 0.201 

  
 = 0.165;   

 = 0.195;   
 = 0.143;   

 = 0.051 

 

We used four parameters for DM3, namely P2, P3, P4 

and P6 with different weights. There are similarity of 

parameters that are selected by DM3 with DM1 and 

DM2. The details parameters for DM3 reported in Table 

4. 

Table 4. The weight update of parameters DM3 

The weight of 

DM3 

Selected 

parameter (  ) 

Initial 

weight (     

Updated weight 

(  
   

Normalized 

weight (  ) 

0.2 

P2 0.40 0.492 0.406 

P3 0.20 0.242 0.200 

P4 0.30 0.378 0.312 

P6 0.10 0.102 0.083 

 1 1.214 1 

 

The value of R and Y based on the weight of DM3 with 

four parameters are as follows: 

 

  [

                    
                    
                    
                    

] 

 

  [

                    
                    
                    
                    

] 

 

The distance from the PIS and NIS for DM3 based on 

Table 4 of each of the weights are as follows: 

     = 0.242; 0.119; 0.210; 0.049 

     = 0.121; 0.048; 0.042; 0.025 

 

  
 = 0.129;   

 = 0.207;   
 = 0.065;   

 = 0.073 

  
 = 0.147;   

 = 0.076;   
 = 0.187;   

 = 0.208 

 

Based on our weight update method, we used the value 

of preference according to the alternative of decisions 

from DM1 = A4, DM2 and DM3 = A2 = A3. The 

preference value that is larger than the alternative of DM 

becomes a recommendation for each DM.  

The preference value of each DM produces alternative 

decisions on a ranking that can be shown in Table 5. 

Table 5. The results of the ranking of each DM with the proposed method and initial weight 

Alternatives 
Initial weight Proposed method 

DM1 DM2 DM3 DM1 DM2 DM3 

A1 0.411 0.602 0.633 0.406 0.633 0.533 

A2 0.129 0.672 0.665 0.125 0.665 0.268 

A3 0.833 0.482 0.521 0.836 0.521 0.742 

A4 0.830 0.191 0.201 0.837 0.201 0.741 

 

Table 5 shows that the alternatives decision of the 

proposed method for the first rank of DM1, DM2 and 

DM3 are A3 (0.837), A2 (0.665) and A3 (0.742), 

respectively. It shows that each DM has the decisions 

with different preferences value. Meanwhile, the first 

rank produced by the DM1, DM2 and DM3 are A3 

(0833), A2 (0672) and A2 (0.665), respectively. In this 

stage, the ranking process of each DM is applied; 

therefore, the decision of the group is obtained. The 

alternative analysis results of each DM are illustrated in 

Fig. 3.  

Group analysis is applied based on the rank result of 

each DM reported in Table 5.  The output of GDM shows 

the preference values from all DM used in decision-

making. Based on Table 6, the rank results of the 

alternatives between the initial weight and the proposed 

method have the same order, namely A3, A4, A1, and A2. 

The preference values of GDM that uses initial weight for 

A3 (0.915), A4 (0.782), A1 (0.661), and A2 (0.453), 

respectively.  

 

Fig.3. The comparison of result that obtained by the initial weight and 

the proposed method 

While the result of preference value by the proposed 

method for A3 (0.938), A4 (0.792), A1 (0.676), and A2 

(0.447), respectively. The preference value obtained by 

the proposed method is larger than the initial weight. It 

indicates that the rank results of the proposed method are 
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more convincing than the use of initial weight. The 

results of GDM obtain A3 as recommendations with a 

preference values is 0.938 as the first rank (R1) as shown 

in Table 6. 

Table 6. The decision result of the group decision-making (GDM) with Initial weight and proposed method  

Alternatives 

Initial weight Proposed method 

DM1 DM2 DM3 
Preferences 

group 
Ranking DM1 DM2 DM3 

Preferences 

group 
Ranking 

A1 0.247 0.269 0.145 0.661 3 0.243 0.289 0.144 0.676 3 

A2 0.077 0.300 0.075 0.453 4 0.075 0.300 0.072 0.447 4 

A3 0.500 0.215 0.200 0.915 1 0.500 0.238 0.200 0.938 1 

A4 0.498 0.085 0.199 0.782 2 0.500 0.092 0.200 0.792 2 

 

The results of the analysis of group in Table 6 shows 

A3 has different values in DM2 to generate the final of 

preferences value. The last stage is the calculation of the 

ranking value of group decision-making (GDM) based on 

the rank result of each DM using the initial weight and 

the weight update in the proposed method. The 

comparison of result obtained by the initial weight and 

the proposed method is illustrated in Fig. 4. It shows that 

the preference value obtained by proposed method is 

larger than the initial weight. 

 

 

Fig.4. The results of ranking in group decision-making (GDM) 

The results of the final analysis (see Fig. 4) indicate 

that the comparison of the proposed method reveals 

higher scores than using the initial weight. Other 

advantage using weight update method is that it considers 

all interests in the group such that the group decision 

making process will reflect fairness all DMs having more 

common criteria. 

 

V.  CONCLUSION 

In this paper, we propose the weight update method 

based on the similar parameters used by DM. We prove 

that the result of our proposed method with weight update 

of the parameter is used by all DMs to make alternative 

decisions. The initial weight has to be updated because 

there are similar parameters on each DM. While the 

weight update is not required against the DMs who do not 

have similar parameters. The weight update (  
   aims to 

overcome the different knowledge of each stakeholder in 

selecting parameters and determining the weight value of 

the different parameter. The experimental results of group 

decision in this paper obtain the alternative (A3) as the 

first rank with the preferences value of 0.938. Meanwhile, 

without the use of the weight update, it has a preference 

value of 0.915, which is lower than the proposed method. 

This method is our contribution to accommodate the 

conflict of interest of DM in the selection of the 

parameters and weight to determine the GDM.  

 

VI.  FUTURE WORK 

For future work, we will develop the weighting hybrid 

models by implementing the method of multi-criteria 

decision-making (MCDM), social networks (SN) and 

stakeholders for GDM. It aims to reduce conflicts of 

interest in group decision from the process of selecting 

the parameter, parameter weighting, and weighting group. 

The weight of DM for the future work has also influenced 

the power and interest based on the model of stakeholders; 

therefore, those may improve the previous model of 

group decision-making by giving DM weight value 

directly. 
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