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ABSTRACT 

Multi-Criteria Decision Making is most important branch of Operation Research by which 

people make complex decisions in daily life. These techniques support decisions in uncertain 

environments. MCDM methods evaluate all possible alternatives and provide the best 

ranking of alternatives to problem. These MCDM techniques first analyze the problem, task 

or objective to break it down into a finite number of requirements that aids in estimation of 

relative weight of each criterion for each alternative. Against these advantages, the major 

drawback is the subjectivity when assigning weights to each criterion and the evaluation of 

the different alternatives for the decision maker. In this paper, the location selection 

decision-making problem is implemented by multi-criteria decision making techniques, such 

as SAW and PROMETHEE II and the results are compared to assess the effectiveness of the 

methods. AHP is used in assigning the weights for the criteria. In this paper the impact of 

sensitivity analysis on multi-criteria decision-making problems is depicted by altering the 

criteria weights. This sensitivity analysis is implemented in the SAW and PROMETHEE II 

methods, and the results will be analyzed.  

Keywords: Location Selection, Multi-criteria analysis, AHP, SAW, Promethee II, Sensitivity 

Analysis. 

INTRODUCTION 

In this paper, facility location selection problem is considered. The long-term 

planning of manufacturing organizations is greatly influenced by facility location decisions. 

Medical centers chosen incorrectly may result in the absence of qualified trainers for work 

and the absence of medical tools for blood centers, the absence of medical tools for blood 

centers, insufficient transportation facilities for patients, an increase in travel expenses or the 

organization could be negatively affected by political and societal interference. The best 

location for medical centers should be chosen by the decision maker to ensure both 

performance and flexibility to accommodate the necessary future changes.  This decision 

support system uses the PROMETHEE II and SAW (Simple Addictive Weighting) methods 

in the process of selecting the best location and the results are compared. The ability of these 

methods to solve decision-making problems with multiple conflicting criteria and alternatives 

has been observed. 
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    The reminder paper is laid out in the following order: PROMETHEE II and SAW 

techniques are discussed in section 2, along with formulas and relationships. The impact of 

sensitivity analysis on MCDM models is proposed in Section 3, which is the most important 

part of the paper. The accuracy of the proposed model is examined through a numerical 

example presented in Section 4. In section5, the results are discussed. 

METHODS 

Different techniques (Agrawal et al., 2010) have already been used by previous researchers 

to solve the issue of facility location selection. Using complex mathematical formulations, 

most of those techniques neglect qualitative information about criteria values. The problem 

(Siahaan et al., 2017) often faced by the decision makers is the injustice in choosing a 

decision which lead to difficulties. Using manual work (Bertsimas et al., 2006) for location 

selection problems includes disadvantages such as high cost and the fact that well- trained 

professionals are required in the decision making process. A fuzzy TOPSIS method (Yong, 

2006) is used for solving plant location selection decision-making problems in linguistic 

environment. Fuzzy TOPSIS method (Önüt et al., 2008) is used to solve the solid waste 

transshipment site selection problem and AHP is used in determining criteria weights. 

TOPSIS method (Amiri et al., 2009) is used for selecting the best location along with 

heuristics based on fuzzy goal programming. Topsis (Ghose, 2021) is used in site selection 

process for steel industry.   

      AHP method (Ishak et al., 2009) was proved as an efficient method to handle 

complicated decision making problems. It analyses the data that has been collected and it can 

speed up the process by identifying and weighing available selection criteria. 

The Analytic Hierarchy Process (Mani, 2014) is a decision-making process for 

determining weights in multi-criteria decision-making .It was first introduced by 

mathematician Saaty in 1980. AHP is a reliable method for calculating criteria weights. 

However, the AHP method was not appropriate if used for the ranking process because the 

calculation process does not distinguish between costs and benefit data. So, it was only used 

for the weighing process.This SAW method (Taherdoost et al., 2023) was first proposed by 

Fishburn and MacCrimmon in 1968. In order to determine the ranks of the alternatives, the 

SAW method utilizes the concept of additive property. This Multi-criteria decision-making 

technique (Azhar et al., 2011) usually splits the problem into small pieces. This helps the 

decision makers to get the clear view. These techniques mainly help in improving the quality, 

efficiency, rationality and explicitness of decision. It helps in reducing time and complexity. 

PROMETHEE (Preference Ranking Organization Method for enrichment evaluation) 

(Oubahman et al., 2021) involves different preference functions. It calculates the relation 

between alternatives for each criterion in decision making. The overall result is calculated 

based on net flow value. PROMETHEE (Goswami, 2020) is used in selecting the best laptop 

model among the six alternative laptop models based on criteria such as processor, operating 

system, capacity of hard disk, RAM, screen size, brand, and color. MCDM (Taherdoost et al., 

2023) helps in solving highly complex problems. There is no good or bad multi-criteria 

decision making method, each and every method has its advantages, and which method to use 

depends only upon on the problem. 

Decision Support System 

        DSS (Mohammadi, 2018) Decision Support System supports human reasoning and 

helps in decision-making process. This DSS accepts the facts from the users, then processes 
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the facts and produces the solution to the problems that are nearly same as the solutions 

presented by the human experts. DSS system can provide solutions to the complex decision 

making problems in transparent cost –effective, systematic  and efficient way that are not 

analyzed by the human experts. The concept of a decision support system (Bonczek et al., 

1980) was first extracted by Peter Keen and Charles Stabell,- during the late 1950s and early 

1960s.Then later Bonczek (Keen et al., 1978) proposes the theory based on knowledge based 

DSS. In this stage he explained how the   Artificial Intelligence concept was applied in DSS. 

Then later Mora (Mora et al., 2003) explains how the decision maker employs the computer 

technology in this decision making problems.  

Analytic Hierarchy Process 

In AHP (Kilincci et al., 2011) information is decomposed into a hierarchy of 

alternatives and criteria. The AHP generates a weight for each evaluation criterion according 

to the decision maker’s pair wise comparisons of the criteria. The higher the weight, the more 

important the corresponding criterion. 

    The procedure or steps in AHP [20] are as follows: 1) The first step in determining the 

priority of an element is to make a paired comparison.2) Then the pair wise comparison 

matrices represents the relative importance of an element to other elements. 

Simple Additive Weighting 

Based on the criteria used, it can analyze cases. This approach does not limit the use 

of criteria values. The concept (Stofkova et al., 2022) of aggregation is utilized by the 

method. The values of the criteria and weights are aggregated into a single value. The 

primary idea is to maximize the benefits criteria, and any problems that are minimizing can 

be turned into maximizing ones with the formula. The cost and benefit criteria are the 

minimizing and maximizing evaluation criteria in this method. This SAW method can be 

used in sensor selection problems, employee placement problems, stock selection problems, 

and ranking of best resources.  

PROMETHEE II 

Brans (Taherdoost, 2023) introduced this method  in 1982 and later Vincke and Brans 

expanded on it in 1985. The main step in this method is enriching the preference structure 

with several functions for preference and the dominance relations of the alternatives.  

    There are three stages involved in selecting the facility location problem. Finding the 

most appropriate distribution centers, placing them in the best possible location, and 

minimizing the expense of facility placement Figure 1.  
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FIGURE 1 

STUDY DESIGN AND METHODOLOGY 

 

PROMETHEE II Method 

   The steps involved in PROMETHEE II method are: 

Step 1: First the decision matrix should be constructed by the decision maker for all 

criteria and alternatives. 
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Then the normalization process for the decision matrix is done by using the below equation, 

    
        (   ) 

              (   ) 
                              (2) 

 

Where     is the value of      alternative for the     criteria. 

For cost criteria the Eq.2 can be rewritten as, 

 

    
               

              (   ) 
                               (3) 

 

Step 2:  Evaluative differences calculation of     alternative with respect to other 

alternatives. 

Step 3: Preference function,       
   calculation. There are various types of preference 

functions (Pelitli et al., 2020).These preference functions requiring the definition of some 

preferential parameters such as the preference and in differential thresholds. However, in real 

time applications, it is very difficult for the decision maker to specify which form of 

preference function is suitable for each criterion and also to determine the parameters 

involved. To avoid this problem, the following simplified form of preference function is used 

here 

       
                                          (4)                                                                   

       
   (        )                        

Step 4: Aggregated Preference Function calculation based on the criteria weight 
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values. 

Aggregated preference function, 

        
∑          

  
    

∑   
 
   

                                                                

Step 5: Leaving and entering outranking flow values should be calculated. 

Positive (leaving) outranking flow value for     alternative should be calculated as, 

      
 

   
∑                        

                                                                    

Negative (entering) outranking flow value for    alternative should be calculated as, 

 

      
 

   
∑                        

             (8)                                                           

Where n is the total number of alternatives. 

Each alternative has (n-1) number of other alternatives. The leaving (positive) outflow 

determines how much an alternative has got greater values than the other alternatives. The 

entering (negative) outflow determines how much an alternative is dominated by other 

alternatives. Complete ordering is based on the net outranking flow values in our proposed 

PROMETHEE II method. 

Step 6: Calculation of net outranking flow values for each alternatives. 

                                                    

                                 

Step 7: Ranking of all the alternatives based on the value of net outranking 

flow    .The higher the value of net outranking flow determines the best and most preferred 

alternative. 

Simple Additive Weighting Method  

     The Simple Additive weighting method is one of the most common multi-attribute 

decision-making (MADM) methods.  

Step  1. Prepare the Initial Matrix. 

Step 2. Normalization is done to the value of     criterion for the     alternative. 

Calculating this value must be done in this step, considering whether the problem is of cost or 

benefit type. The difference is that in cost problems, the main objective is   minimizing costs, 

while in benefit problems; the objective is maximizing benefits. 

 

 

    
         

   
 , if j is a cost criteria               (10) 

 

 

    
   

         
 , if j is benefit/profit criteria   (11) 

 

where     is the value of the     criterion for the     object. The            is the largest value 

of the     criterion for the     object. The            is the smallest value for it.     represents 

the normalized value for the     criterion and       alternative. 

 

Step 3.Integration of the values of the criteria and weights. By integrating criteria and 

weights, we can obtain a single value that represents the final performance value for each 

alternative. For this the following equation can be used for the     alternative. 
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   ∑      
 
              (12) 

 

Step4. Selecting the best one is achieved by ranking alternatives. The alternative that got the 

highest value of   is selected as the best one. 

 

Sensitivity Analysis 

      

      It (Memariani et al., 2009) shows the results of changing the weight of a single 

attribute on the final ranking of alternatives. Analyzing sensitivity after solving a problem can 

help in making precise decisions. Because the weights come from the decision maker's 

opinions, so the decision maker wants to determine which attribute is more sensitive than 

others and the extent to which a change in the weight of one criterion can impact the final 

results of the problem being solved. We present a novel approach for conducting sensitivity 

analysis on multi-attribute decision making problems. This method allows for the 

determination of how changes in attribute weights impact the results of a decision making 

problem. An analysis was conducted for the SAW and PROMETHEE II methods and the 

formulas are obtained. 

The Effect of a Change in the Weight of one Attribute on the Weight of Other 

Attributes 

    The vector of attribute weights                    where the weights are 

normalized and sum to 1, that is: 

∑      
                                         (13) 

Under these assumptions, when the weight of one attribute [13] changes, the weight of the 

other attributes changes accordingly, and the new vector of weights changes   into 

       
   

    
     

                      (14) 

The next theorem depicts the changes in attribute weights. If the weight of      , 

attribute changes from          
 ,   in the MADM model, the weight of other attributes 

changes as  ; j=1, 2,…..k. 

  
  

    
 

    
   ;   j=1, 2 ,….. k, j≠p  ,                               (15)                     

RESULTS AND DISCUSSIONS 

AHP in Determining Criteria Weights 

    AHP is a decision making tool that can be used to solve complex decision problems. 

It makes use of a hierarchical multi-level frame work with objectives, criteria, sub-criteria 

and alternatives. AHP uses pair -wise comparisons in decision making process.  

These pair –wise comparisons help in determine the criteria weights and the relative 

performance measures of the alternatives in terms of each individual decision criterion. The 

steps of the SAW and PROMETHEE II method are presented in Figure 2. 

    The priorities will be derived from a series of measurements. Pair wise 

comparisons involving all the nodes. The nodes at each level will be compared, two by two, 

with respect to their contribution to the nodes above them.  
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The results of these comparisons will be entered into a matrix which is processed 

mathematically to derive the priorities for all the nodes on the level. Our goal is to choose the 

location based on four specific criteria such as Closeness to market (CM), closeness to raw 

material (CR), Availability of Labour (AL) and Land transportation (LT) Figure 2. 

 
 

FIGURE 2 

STEPS IN SAW AND PROMETHEE II METHODS 
 

Each element of the hierarchy is given a numerical weight or priority, which makes it 

possible to compare elements to one another in a logical and consistent manner. Numerical 

priorities   are determined for every alternative in the final step. These numbers allow for a 

clear evaluation of the different alternatives since they show how capable each alternative is 

of achieving the chosen course of action.  

The relative weight value for each criteria are obtained by   dividing the each criteria value by 

the sum of the of all weight value as shown.  

By using the below formula we are going to get the weight value for each criteria.  
 

Normalized score =   
   

         
                                              (16) 

http://en.wikipedia.org/wiki/Matrix_(mathematics)
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Data Preparation 

    In this case, the Rao [1] used data was employed to choose the optimal facility 

location for a certain application using the graph theory and matrix approach (GTMA). Here, 

the same case is used to show how SAW and the PROMETHEE II technique are applicable 

and effective as MCDM tools. Four facility location selection criteria and four other facility 

locations are considered in this scenario.  

    The four selection criteria as considered here to affect the location selection decision 

are Closeness to market (CM), closeness to raw material (CR), Availability of Labour (AL) 

and Land transportation (LT) Table 1. 

 
Table 1 

AHP IN DETERMINING CRITERIA WEIGHTS 

Demand making criteria’s/Alternatives CM CR AL LT 

Medical centre1 95 165 70 100 

Medical centre2 100 175 65 165 

Medical centre3 90 205 85 165 

Medical centre4 110 220 80 100 

sum 385 765 300 525 

Normalized score 0.194 0.387 0.1518 0.265 

 

The results that can be obtained from AHP is shown in the below table. The weight 

values for each criterion can be calculated by using AHP method. These weight values are 

obtained by applying AHP and matrix of pair wise comparisons as shown in Table 2. 

 

 
Table 2 

CRITERIA WEIGHTS 

Demand making 

criteria’s 

Weight 

values 

CM 0.194 

CR 0.387 

AL 0.1518 

LT 0.265 

 

Results of Promethee Ii Method 

 

     The objective and subjective information regarding different selection criteria are given in 

Table 3. All these criteria are expressed subjectively in linguistic terms. 

  The calculating steps for the PROMETHEE II method are as follows. The table 3-7 

shows the results of every step. Earlier methods use complex graph theoretical approach for 

medical location selection problems. This methodology is time consuming and it is very 

complex. The same example is considered for the illustration of PROMETHEE II method. 

The best alternative location is selected based on eight facility location selection criteria. The 

value of each alternative based on the criteria are expressed in linguistic terms are given in 

Table 3.The values are expressed by using the 11-point scale as given in the Table 4.This 11-

point scale[17] is widely used in  decision making problems. There are 4 selection criteria are 

considered for the selection of best medical location centre. They are nearby the emergency 

areas (NM), nearby blood banks (NB), low transportation cost (LT), higher patient coverage 
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(HC).The medical centre location values based on the criteria are Closeness to market (CM), 

closeness to raw material (CR), Availability of Labour (AL) and Land transportation (LT)are 

given in the Table 3 & Table 4. 

 

 

 

 

 
Table 3 

INFORMATION FOR MEDICAL 

CENTRE LOCATION VALUES 

Location CM CR LT AT 

L1 H VH H AA 

L2 VH H H VH 

L3 A HHHH VH AA 

L4 H VH A H 

 
 

Table 4 

11-POINTS FUZZY SCALE 

Linguistic term Crisp score 

Exceptionally Low 0.045 

Extremely Low 0.135 

Very Low 0.255 

Low 0.335 

Below Average 0.410 

Average 0.500 

Extremely High 0.865 

Exceptionally High 0.955 

Above Average 0.590 

High 0.665 

Very High 0.745 

Average 0.500 

 

Table 1 values are converted to crisp score by using 11-point scale as given in Table 

4. The transformed objective data is given in the Table 5. 

 

 
Table 5 

TRANSFORMED OBJECTIVE DATA 

Location CM CR LT AT 

L1 0.665 0.745 0.665 0.590 

L2 0.745 0.665 0.665 0.745 

L3 0.500 0.865 0.745 0.590 

L4 0.665 0.745 0.500 0.665 

 

The transformed normalized decision matrix is constructed by using (1) or (2) is given 

in Table 6. Rao [1] determined the weights of the criteria that were taken into consideration 

as,  

          ,           ,            and          using AHP method and the 

same criteria weights are used here for PROMETHEE II analysis Table 6. 
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Table 6 

NORMALIZED DECISION MATRIX 

Location CM CR LT AT 

L1 0.6735 1 0 0 

L2 1 0 0 1 

L3 0 0 1 0 

L4 0.6735 1 0 0 

 

Now the preference function is calculated for all the locations by using (3) and (4) and 

the results are given in the Table 7. 

 
Table 7 

PREFERENCE VALUES FOR ALL THE 

PAIRS OF MEDICAL CENTRE LOCATIONS 

Location CM CR LT AT 

(L1,L2) 0 1 0 0 

(L1.L3) 0.6735 1 0 0 

(L1,L4) 0 0 0 0 

(L2,L1) 0.3265 0 0 1 

(L2,L3) 1 0 0 1 

(L2,L4) 0.3 0 0 1 

(L3,L1) 0 0 1 0 

(L3,L2) 0 0 1 0 

(L3,L4) 0 0 1 0 

(L4,L1) 0 0 0 0 

(L4,L2) 0 1 0 0 

(L4,L3) 0.6 1 0 0 

 

Table 8 provides the total aggregated preference value, which is computed for each 

alternative pair. 

 

 
Table 8  

AGGREGATED PREFERENCE FUNCTION 

Locations L1 L2 L3 L4 

L1 - 0.387 0.518 0 

L2 0.329 - 0.46 0.329 

L3 0.1521 0.1521 - 0.1521 

L4 0 0.387 0.518 - 

 

The leaving and entering outflows for all the pair of alternatives are calculated and it 

is shown in Table 9. 

 
Table 9 

LEAVING AND ENTERING FLOWS 

VALUES FOR DIFFERENT LOCATIONS 

Locations Leaving flow Entering flow 

L1 0.30166 0.160 

L2 0.372 0.308 

L3 0.152 0.498 

L4 0.301 0.160 

 

The net outranking flow values for the medical centre locations L1, L2.L3, L4 and L5 
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is calculated and shown in Table 10. 

 
 

Table 10 

VALUES OF NET OUTRANKING FLOW FOR 

DIFFERENT LOCATIONS 

Locations Net outranking flow values Rank 

L1 0.1413 2 

L2 0.063 3 

L3 -0.346 4 

L4 0.143 1 

 

The medical centre locations are prioritized as L4>L1>L2>L3.The medical centre 

locations are ranked based on the net outranking flow values. Thus the PROMETHEE II 

method is employed in solving complex decision making problems. 

This methodology helps to minimize transportation cost, time, and complexity for the 

customers in need for emergency services. This proposed PROMETHEE II method deals 

with vagueness by using linguistic variables. At that point, research focus on how the 

vagueness are foreseen and embedded into the decision-making process. The proposed 

method includes a simple computation process that can be programmed easily. This 

demonstrates the PROMETHEE II method's applicability and potentiality for handling 

challenging decision-making scenarios in the manufacturing  

domain. The PROMETHEE II method's computational process is illustrated in the real-time 

industrial example provided, and it may be extended to various strategic decision-making 

scenarios. 

Sensitivity in PROMETHEE II 

If the weight of the first attribute          is increased to 0.2,    
        the 

weight of other attribute changes by using (15) as,     
         ,     

             

   
        .  Then the aggregated preference function   can be obtained by using (6)as 

shown in the Table 11.By using (15    
  can be calculated as, 

   
  (

       

       
)                

In the same way the weights of other attributes are changed based on Eq.15 and the 

results are shown below Table 11. 

   
                          

   
                         

 
Table 11 

AGGREGATED PREFERENCE FUNCTION 

Locations L1 L2 L3 L4 

L1 - 0.29084 0.55696 0 

L2 0.32859 - 0.59472 0.31812 

L3 0.11443 0.11443 - 0.11443 

L4 0 0.29084 0.5279 - 

 

The leaving and entering outflows for all the pair of alternatives are calculated and it 

is shown in Table 12. 
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Table 12 

LEAVING AND ENTERING FLOWS FOR 

DIFFERENT LOCATIONS 

Locations Leaving flow Entering flow 

L1 0.2826 0.14767 

L2 0.41381 0.23203 

L3 0.11443 0.55986 

L4 0.27291 0.14418 

 

The net outranking flow values for the medical centre locations L1, L2.L3, L4 and L5 

is calculated and shown in Table 13. 

 

 

 

 

 
Table 13 

NET OUTRANKING FLOW VALUES FOR 

DIFFERENT LOCATIONS 

Locations Net outranking flow values Rank 

L1 0.13493 2 

L2 0.18178 1 

L3 -0.44543 4 

L4 0.12873 3 

 

The medical centre locations are prioritized as L2>L1>L4>L3.The medical centre 

locations are ranked according to the net outranking flow values. This example demonstrates 

that: First, changing in the weight of one attribute affects the weight of other attributes and 

the amount of this change is calculated by (15). Second, the final rank of all alternatives will 

change after the change in the weight of the attributes. Before changing the weights of the 

attributes the alternatives are ranked as L4>L1>L2>L3. When the weight of one criteria is 

changed, it will affect the weights of other attributes and it will change the final ranking 

result as L2>L1>L4>L3. 

 

Results of SAW Method 

  

The calculating steps using the SAW   are shown in the tables 14-16.After going 

through the calculation process, the normalized performance matrix is obtained as shown in 

table 14.To determine the matrix of weighted normalized decisions or matrix Y is a 

multiplication between the matrixes of normalized decisions (R) obtained from the Table14 

with weight (W) values Table 14 & Table 15. 

 
Table 14 

NORMALIZED DECISION MATRIX 

Location NM NB LT AT 

L1 0.6735 1 0 0 

L2 1 0 0 1 

L3 0 0 1 0 

L4 0.6735 1 0 0 

 
Table 15 

WEIGHTED NORMALIZED DECISION 
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MATRIX 

Location CM CR LT AT 

L1 0.113065 0.387 0 0 

L2 0.194 0 0 0.265 

L3 0 0 0.1518 0 

L4 0.13065 0.387 0 0 

 

By using (12) the integration of the criteria and weights to gain a single magnitude 

that is the final performance value for each alternative is the final value of SAW method 

Table 16. 

 
Table 16  

SAW RANKING 

Location result Rank 

L1 0.51765 1 

L2 0.459 3 

L3 0.1518 4 

L4 0.51765 1 

 

The locations L1 and L4 both got the same value in the SAW method. Both are 

selected as best locations by using SAW method. Location L3 got the least rank. 

 

Sensitivity in SAW 

If the weight of the first attribute is increased to 0.2,    
        the weight of other 

attribute changes as,    
        ,    

                
        ,  then the weighted 

normalised matrix can be obtained by using (12) as shown in the Table 17 and the SAW 

method results are shown in Table 18. 

 
Table 17 

WEIGHTED NORMALIZED DECISION 

MATRIX 

Location CM CR LT AT 

L1 0.26535 0.2909 0 0 

L2 0.394 0 0 0.1992 

L3 0 0 0.1141 0 

L4 0.26535 0.2909 0 0 

 

 
Table 18 

SAW RANKING 

Location result Rank 

L1 0.55625 2 

L2 0.5932 1 

L3 0.1141 4 

L4 0.55625 2 

 

The medical centre location L2 got the highest rank. The locations L1 and L4 got the 

same rank .The location L3 got the least rank based on the SAW algorithm. This example 

demonstrates that: First, changing in the weight of one attribute affects the weight of other 

attributes and the amount of this change is calculated by using (15). Second, the final score of 
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all alternatives will change after the change in the weight of the attributes. Before changing 

the weights of the attributes the alternatives are ranked as L4>L1>L2>L3. When the weight 

of one criteria is changed, it will affect the weights of other attributes and it will change the 

final ranking result as L2>L1>L4>L3. 

Comparison of the Results of  PROMETHEE II  and the SAW Algorithm 

       The final results of ranking    medical centre locations   by comparing the SAW method 

and the PROMETHEE II can be seen in the Table 19.It is depicted that the results of the 

ranking order are not always the same; the difference can be caused by differences in the 

calculation process algorithm Table 19 & Table 20. 

 
Table   19 

COMPARISON OF THE RESULTS OF THE SAW AND   

PROMETHEE II ALGORITHMS 

Location SAW 

method 

Rank PROMETHEEII  

 

Rank 

 L1 0.51765 1 0.1413 2 

L2 0.459 3 0.063 3 

L3 0.1518 4 -0.346 4 

L4 0.51765 1 0.143 1 

 
Table   20 

COMPARISON OF THE SENSITIVITY ANALYSIS OF   

SAW AND   PROMETHEE II ALGORITHMS 

Location SAW 

method 

Rank PROMETHEEII  

 

Rank 

 L1 0.55625 2 0.13493 2 

L2 0.5932 1 0.18178 1 

L3 0.1141 4 -0.44543 4 

L4 0.55625 2 0.12873 3 

 

From the table 19 and 20, it can be concluded that PROMETHEE II Algorithms 

provide the reliable and accurate results as compared to SAW method in these location 

selection decision making problems. SAW method does not provide the accurate results, 

since it provides same value and ranking for both the locations L1 and L4 as in Table 19. 

CONCLUSION 

The final results of the ranking order of locations shows different results between the 

SAW method and PROMETHEE II. These variations can be caused by differences in the 

algorithm of the calculation process. Sensitivity analysis can be applied to both SAW method 

and PROMETHEE II. The weight given to each criterion influences the final ranking results. 

Changes in weight values will also affect the final result. The results are compared and it 

confirms that PROMETHEE II is more effective than the SAW method in providing a good 

ranking. The sensitivity analysis results proved that PROMETHEE II is more robust than 

SAW and it provides accurate and reliable results than SAW method. Results conclude that 

PROMETHEE II proved to be both easy to implement and effective. Further this research 

work will be extended such that this PROMETHEE II Decision making techniques will be 

implemented   in  other decision support systems such as car selection, project topic selection 

datasets. 
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