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Abstract – Since, I had to detect the best business location between foreign countries, I utilized the SAW, TOPSIS, and VIKOR methods 
separately, and compared the results. Initially, as a decision-maker, I endeavored to determine the alternatives, criteria, and weights for 
some methods. The attributes were recognized via online research. Unlike the attributes, the alternative selection process is based on 
survey results. The survey was conducted among 30 people to define the options. The survey covered four continents: Europe, North 
America, South America, and Asia. Simultaneously, there were nine countries available in each region for voting. Surveyors voted on 
two options for each region, and data was gathered. For the decision analysis, the two options with the most votes from each region were 
chosen. 

As a result, as a decision maker, I had access to details that aided in the selection of the optimal alternative, which we recognized as a 
natural state. Subsequently, in order to, obtain these components, I searched the internet for resources. Moreover, the importance of the 
criteria noted as weights and calculated. The entire calculation process and all relevant indicators are calculated. 

The content provides actionable personal and business decisions. There are several possible locations to launch a business. However, it 
is not a simple process to commence in the right place. If you make the wrong decision, the consequence will be less profit or 
bankruptcy. That’s why this material is crucial and will assist in making the right decision. 
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I. INTRODUCTION 

The weighted summation method is another name for the Simple Additive Weighting (SAW) approach. The implementation of 
the SAW method allows for finding the number of weighted performance ratings for each alternative on all attributes. The 
fundamental concept behind the Simple Additive Weighting technique is to compute a weighted sum of how well each alternative 
performs against each criterion. This approach recommended concluding a settlement within the multi-process system of 
decision-making. This is a frequently used approach for making decisions that involve many different factors. By using SAW on 
decision support systems, different decision-making processes can be accomplished rapidly and effortlessly. This research 
evaluates the SAW technique for optimal business location selection. 

 Fishburne and McCrimmon invented SAW in 1967 and 1968, respectively, as a methodology for handling problems with various 
criteria. 

 Another multi-criteria-based decision-making method called Technique for Order Preference by Similarity to the Ideal Solution 
(TOPSIS) was developed in the 1980s. TOPSIS finds the choice with the largest distance from the negative ideal solution and the 
quickest Euclidean distance from the ideal solution. TOPSIS is a way to allocate the ranks based on the weights and impacts of 
the given factors. 

Weights mean how much a given factor should be taken into consideration (the default weight is 1 for all factors). The sum of the 
weights of the attributes must be equal to 1.  

Impact means that a given factor has a positive or negative impact. If you desire the criteria to be as large as possible, it is called 
"Benefit Criteria." However, if you want the criteria to be as low as possible, they are called "Cost Criteria," so we gave the 
"Benefit Criteria" a "plus" weight and the "Cost Criteria" a "minus" weight. 

The TOPSIS method was developed by Hwang, and Yoon in 1981, for solving multiple criteria decision-making (MCDM) 
problems based on the concept that the chosen alternative ought to have the shortest distance to the positive ideal solution (A*) 
and the longest 

The VIKOR approach was developed for the multi-criteria optimization of complex systems. It determines the compromise 
ranking list and the compromise solution obtained with the provided weights. This method focuses on ranking and selecting from 
a set of alternatives in the presence of conflicting criteria. The VIKOR approach aims to collect data on all information relevant to 
multiple attributes.  This method is used to calculate decision outcomes when there are several qualities and multiple criteria 
because it allows for the selection of highly effective and efficient criteria. A multiple attribute decision-making technique called 
VIKOR is employed to resolve issues in discrete space. 

VIKOR technique. In 1998, Opricovic developed the VIKOR method, which stands for 'VlseKriterijumska Optimizacija I 
Kompromisno Resenje,' meaning "multi-criteria optimization and compromise solution." 

In our problem, the decision-maker plans to select the optimal location to launch a new business. The management 
needs to select one of these countries: 

 Germany        A 

 Switzerland    B 

 Brazil             C 

 Argentina       D 

 Canada           E 

 USA               F 

 Turkey           G 
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 Japan             H 

Five attributes (criteria) are generated to evaluate these nations: 

 Stability (S) – Benefit Criteria 

 Tax Rate (T) – Cost Criteria 

 Economy (E) – Benefit Criteria 

 Regulations (R) – Cost Criteria 

 Trade Freedom (F) – Benefit Criteria 

 

In the following research paper, we will briefly describe the importance of the attributes, explore the evaluation 
method, and make the calculations for this case. Stability, economy, and trade freedom are benefit criteria. 
However, tax rate and regulatory attributes are cost criteria. Following that, the weights between states of nature 
were distributed based on their importance level.  

 

Stability – 0.20 

Tax Rate – 0.20 

Economy – 0.30                   

Regulations – 0.10 

Trade Freedom – 0.20 

The survey included 60 answers from 30 people.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.20 + 0.20 + 0.30 + 0.10 + 0.20 =  1 
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Tale 1.1 

 

 

The survey results were gathered in Excel, converted to a pivot table, and then the most selected countries were found. 
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Table 1.2 

 

 

For finding values for each alternative, the ranking systems were taken from different websites. The indices were then converted 
to the decimal system for further analysis. 
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Political stability - Country rankings (Index) 

Tax Rate – Country Ranking 
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Economic Power – Country Ranking 

Property rights – Country Ranking 
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II. PROBLEM DEFINITION 

Feedback 

As a potential creator of a new business abroad, we are responsible for choosing the best country among the set of alternatives. 
All these affairs focus on the end of the performance year when the business ought to provide sufficient profit. The statistics 
elucidate that most managers consume in a non-mathematical manner and make decisions with their inner voice. In this research 
paper, the utilization of three distinctive methods will accelerate the time it takes to make a tremendous decision. Furthermore, the 
calculation will ensure the distinctions between various methods. 

The data was collected by us from several sources to make the analysis and apply the methods. 

 

 

Trade Freedom– Country Ranking 
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Table 2.1 

 

 

Method of solution 

1) The calculation of SAW method  

 

Step1.  

The benefit and cost criteria are normalized separately using defined formulas. 
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          Step 2. 

         After normalizing the variables, the new data was established. 

Table 3.1 

 

      Step 3.  

Each cell in the columns multiplied its weights. 

Table 3.2 
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      Step 4. 

        In the last step we sum up each row and selected the highest one as an optimal choice. 

Table 3.3 

 

2) The calculation of TOPSIS Method 

 

Step1. 

           The square sum of each column founded (Σx2ij ) 

 

Step 2. 

The square root of the square sum of columns founded  (Σx2ij )1/2 
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Table 4.1 

 

 

Step 3. 

The division of each cell to (Σx2ij )1/2  

And create a new data set. 

Table 4.2 

 

Step 4. 

The multiplication of the new data sets each cell's weight according to its column. 
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Multiply each column by Wj to get Vij.  

 

Table 4.3 

 

Step 5. 

Calculation of Ideal and Negative Ideal solutions  

 

For the ideal Solution, the maximum ones for benefit criteria and minimum ones for cost criteria’s 
[Cell – its max/min value)2, then the square root Sum of the rows were calculated 
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Table 4.4 

 

 

Table 4.5 

 

 

          Step 6. 

 

          Negative Ideal / (Ideal + Negative ideal) 
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Table 4.6 

      

 

3)  The calculation of  VIKOR Method 

   Step 1. 

   Max (Maximum)  and Min (Minimum) values for each column were selected. 

 

   Step 2. 

   V is not given so, we noted as a 0.5 

Table 5.1 
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   Step 3. 

   The normalization process occurred, and new data was created. 

   Weight * (F max – Cell)/(F max – F min) 

Table 5.2 

 

    Step 4. 

    The sum and the max of each Rows. Si = Sum of each row,  Ri  =  Max of each row 

Table 5.3 
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    Step 5. 

    Finding S*(Min) ,  S-(Max) , R* (Min) , R- (Max) 

Table 5.4 

 

        Step 6. 

       Finding Q ranking 

  [V * (Si- S-) /(S* -  S-)]  + [(1-V) * (Ri – R-) / (R* - R-)] 

Table 5.5 
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Solution of the problem 

 

Method/ Countries 

  

 Germany 

   

    USA 

        

SAW 

 

 

     

TOPSIS 

 

 

      

VIKOR 

 

 

 

III. CONCLUSION 

Analyzing all calculations, we made concerning the SAW, TOPSIS, and VIKOR of the Multi-Objective Group Decision 
Making method, after determining the alternatives via survey, weights by priorities, and criteria via internet research. The 
calculations show that Germany is the best choice for the SAW method.However, for the TOPSIS and VIKOR methods, the best 
location to start a new business is the United States. 

Thus, the research and calculation assisted us in defining the optimal country. We made the decision as a decision maker to 
open a business in 66.6% of the United States and 33.3% of Germany. 
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