
  

 

Abstract—Football is a highly significant branch for people 

dealing with sport. Multi-criteria decision making (MCDM) 

methods enable decision-makers to rank and compare among 

alternatives. World Cup is organized by a different country within 

every 4 year and it is the most important tournament on national 

football team basis. MCDM methods enable decision makers to 

judge many conflicting area. In analyzing football teams, many 

different criterions should be considered. Therefore, MCDM 

methods are logical vehicles to evaluate teams.  This study aims to 

evaluate the national teams in 2018 World Cup. We compare two 

widely used MCDM methods namely, additive ratio assessment 

(ARAS) and simple additive weighting (SAW) method. We 

integrate these methods with Shannon entropy approach which is 

an objective approach to determine the weights of criteria. The 

criterions we used in this study are attempts on target, accurate 

pass percentage, possession percentage and total goals. According 

to results of this study, there is a significant harmony among these 

two methods. Belgium has found the most successful team for both 

methods. Belgium is followed by Croatia for both methods. 

Titleholder France has found as the third team on the basis of 

ARAS method.  Besides, England has found as the third team in 

SAW method. In this framework, our empirical results are in line 

with performances of the World Cup teams in the field. We may 

conclude that this empirical study reveals significant results for 

decision makers in analyzing the football teams. 

 
Keywords— Football, Multi-Criteria Decision Making, 

Ranking, World Cup.  

I. INTRODUCTION 

   Football is a highly remarkable team sport in the world. 

Football has the highest television audience as well. In the 

literature, so far there have been many papers devoted to 

football efficiency. However, to the best of our knowledge, 

there are not many studies applied Multi Criteria Decision 

Making (MCDM) to football research. 

   In today’s tough and complex situations, it would not be wise 

to make decisions depending on single criteria. Due to this 

reason, when decision-making involves many conflicting 

criteria MCDM methods enable decision-makers to judge better 

[1]. MCDM methods are generally employed to rank and 

evaluate many decision-making units with conflicting criteria. 

Evaluation of football teams is significant since ranking scores 

reveals important indicators for both officials and individual 

decision makers.   
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   In this study, an integrated approach has adopted. At first, we 

utilize Shannon entropy method to compute the weights of 

criteria and we employ additive ratio assessment (ARAS) and 

simple additive weighting (SAW) methods to rank alternatives 

later. The remainder of this paper continues in that way. In the 

next part, we mention a brief literature review regarding the 

methods. Then, we introduce Shannon entropy method, additive 

ratio analysis method and simple additive weighting method. In 

the last section, we illustrate the proposed approach with an 

empirical analysis. 

II. LITERATURE REVIEW 

   There are numerous studies performed by Shannon entropy 

and additive ratio assessment and simple additive weighting 

methods. Some of them are as follows: Reference [16] adopted 

a two-stage method. In their study, they firstly introduced 

entropy method to weight 35 criteria then they line up tourism 

destination by TOPSIS method.  Reference [2] introduced an 

integrated Entropy and fuzzy TOPSIS approach to weight the 

criteria and then determine the supplier.  Reference [4] utilize 

Shannon entropy with PROMETHEE method to evaluate 

Indian university websites.  Reference [3] uses AHP and ARAS 

methodology to determine the most suitable catering supplier. 

Reference [7] introduces an integrated approach to evaluate 

cloud computing vendors. The proposed method integrates four 

methods namely statistical variance, simple additive weighting 

(SAW), TOPSIS and Delphi–AHP. Reference [11] applies data 

envelopment analysis (DEA) and SAW methods to compare 

power plants. Reference [15] applies additive ratio assessment 

method to installment alternative selection.  Reference [6] 

utilizes ARAS method to evaluate important factors for 

preservation of historic buildings. Reference [9] applies 

TOPSIS method to assess football players’ performance. 

III. METHOD 

    A. Shannon Entropy 

    There are various methods to calculate weight for MCDM 

problems and Shannon entropy method is one of them. Shannon 

entropy method is able to tackle with subjective shortcoming of 

subjective weighting methods [12]. Assume that there are m 

alternatives to appraise n criteria.  is the first decision 

matrix. The decision matrix can be normalized as follows [8].  

        (1) 

The information entropy for every index is revealed as: 

 = -                   (2) 
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and the weight acquired from entropy method is revealed as 

follows: 

                  (3) 

where 0≤ ≤1 and             (4) 

   The principal benefit of entropy method is that it is easy to use 

and it has a high discriminatory power [5]. 

B. Additive ratio assessment (ARAS) Method 

   Reference [14] firstly developed ARAS method. The steps of 

ARAS method are as follows [3]: 

Step 1: Determination of first decision matrix  

X=                                  (5) 

Step 2: Determination of optimal performance ratings 

               (6)    where  

 is the best performance evaluation relating to  criteria, 

 symbolizes benefit criteria while symbolizes cost 

criteria. 

Step3: Computation of the normalized decision matrix 

                    (7)      

where is the normalized performance degree of  

alternative as regards to criteria. 

Step 4: Computation of weighted normalized decision matrix 

                             (8) 

Step 5: Computation of total performance index for every 

alternative 

                               (9) 

Step 6: Computation the rate of closeness coefficient for each 

alternative 

                                       (10) 

where  is total  performance index of the best alternative 

which is 1 generally.  refers to degree of utility of  

alternative. 

Step 7: Ranking of alternatives and selection of best alternative 

The best alternative can be acquired by following formula: 

            (11) 

C.  Simple additive weighting (SAW) Method 

   Different researchers have implemented SAW method as it is 

simple. SAW method utilizes an easy aggregation process so 

that it can combine values and weights of criteria into a forecast 

parameter [10]. The steps of simple additive weighting method 

are as follows [13]: 

 Step 1: Normalization of decision matrix 

   We should convert original data into comparable values 

employing normalization technique. The step of normalization 

is as follows: 

         (12) 

   where   is the normalized value of the ith alternative for the 

jth criteria, is the highest of  in the column of j for benefit 

criterion,  is the lowest of  in the column of j for cost 

criterion. 

 Step 2: Weighting of criteria 

  W=                    (13) 

 Step 3: Computation of ranking score 

                   (14) 

   where   refers to ranking performance of the ith alternative, 

 corresponds to weight of jth criterion,  is the normalized 

value of ith alternative,  is the performance value in SAW 

method. The alternative with the maximum performance value 

takes the top rank.   

IV. NUMERICAL ANALYSIS 

     In this study, we adopt an integrated approach. In the first 

part of study, we calculate weights via Shannon entropy method. 

The weights of criterions are as attempts on target, accurate pass 

percentage, possession percentage and total goals respectively. 

We obtain the weights as follows: 

w1= 0,25164 

w2= 0,22980 

w3= 0,33113 

w4= 0,18741 

   After we determine the weights of criteria, we utilize additive 

ratio assessment (ARAS) method to determine ranking of 

World Cup teams in 2018. The results of ARAS method are 

illustrated in Table I. 
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TABLE I: ADDITIVE RATIO ASSESSMENT (ARAS) METHOD RESULTS 

FOR WORLD CUP 2018 TEAMS 

Ranking Teams Qi 

1 
Belgium 0,9344 

2 
Croatia 0,8311 

3 
France 0,7772 

4 
England 0,7756 

5 
Brazil 0,7596 

6 
Spain 0,7026 

7 
Argentina 0,5616 

8 
Uruguay 0,5462 

9 
Russia 0,5313 

10 
Germany 0,5086 

11 
Japan 0,5003 

12 Switzerland 0,4873 

13 Portugal 0,4785 

14 Sweden 0,4601 

15 Colombia 0,4465 

16 Tunisia 0,4205 

17 Mexico 0,4069 

18 Saudi Arabia 0,3924 

19 Denmark 0,3713 

20 Peru 0,3474 

21 Senegal 0,3442 

22 Australia 0,3367 

23 Poland 0,3332 

24 Nigeria 0,3287 

25 Morocco 0,3253 

26 Korea Republic 0,3093 

27 Costa Rica 0,2881 

28 Serbia 0,2876 

29 Iceland 0,2779 

30 Egypt 0,2765 

31 Panama 0,2762 

32 Iran 0,1965 

        In the evaluated example, at first we adopt additive ratio 

assessment (ARAS) method. According to results of ARAS 

method, Belgium, Croatia and France are found as the top three 

teams. Besides, Egypt, Panama and Iran are found as the last 

three teams with the lowest ranking score. 

         In the second part of the study, we employ SAW method 

to rank alternatives. The results of SAW method are shown in 

Table II.  
TABLE II: SIMPLE ADDITIVE WEIGHTING METHOD (SAW) METHOD 

RESULTS FOR WORLD CUP 2018 TEAMS 

Ranking Teams Si 

1 Belgium 0,8760 

2 Croatia 0,7819 

3 England 0,7574 

4 France 0,7024 

5 Brazil 0,6760 

6 Spain 0,6472 

7 Uruguay 0,4622 

8 Argentina 0,4620 

9 Russia 0,4289 

10 Japan 0,4121 

11 Switzerland 0,3979 

12 Germany 0,3937 

13 Portugal 0,3814 

14 Sweden 0,3592 

15 Colombia 0,3515 

16 Mexico 0,3115 

17 Tunisia 0,3043 

18 Saudi Arabia 0,2983 

19 Denmark 0,2963 

20 Peru 0,2449 

21 Australia 0,2425 

22 Poland 0,2386 

23 Senegal 0,2288 

24 Nigeria 0,2166 

25 Morocco 0,2154 

26 Korea Republic 0,2073 

27 Costa Rica 0,1957 

28 Serbia 0,1952 

29 Panama 0,1911 
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30 Egypt 0,1880 

31 Iceland  0,1793 

32  Iran  0,1054 

   According to simple additive weighting (SAW) method 

results, Belgium and Croatia and England are the top three 

teams with the highest ranking score. Egypt, Iceland and Iran 

are the last three teams with the lowest ranking score. 

V. CONCLUSION 

   Multi criteria decision making (MCDM) methods have been 

widely applied to many different areas. These methods are 

particularly logical when the problem has many conflicting 

criterions. Various decision criterions should be considered in 

analyzing the football teams. Therefore, MCDM methods are 

viable vehicles to evaluate football teams. 

   In this study, we adopt an integrated approach. We integrate 

SAW and ARAS methods with Shannon entropy method which 

is an objective method to weight criterions. We employ additive 

ratio assessment (ARAS) and simple additive weighting method 

(SAW) as they are simple to use out of MCDM methods. In the 

empirical example, we compare results of these methods.  

According to additive ratio assessment (ARAS) method results, 

Belgium, Croatia and titleholder France are found as the top 

three teams with the highest ranking score. Besides, according 

to simple additive weighting method (SAW) result Belgium, 

Croatia and titleholder France are found as the top three teams. 

We observe a remarkable harmony between ARAS and SAW 

methods. As a result, the results of this study are generally in 

line with FIFA World Ranking and 2018 World Cup results. 

    We may conclude that this study can provide significant 

results for both officials and individual decision makers.  
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