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Abstract 

 

Professional soccer is the most popular sport in the world with growing social and eco-

nomic importance. It has constructed its own sector and is a continuously enlarging econ-

omy, making it mandatory for the stakeholders in this industry to be able to evaluate the 

financial performance of soccer clubs. This thesis aims to detect how the financial per-

formance of soccer clubs can be evaluated. For this purpose, multicriteria decision anal-

ysis (MCDA) methods and industry-specific factors are used to evaluate the financial 

performance of ten of the biggest soccer clubs in Europe for the seasons ending 2018, 

2019, and 2020. To be precise, five different MCDA methods are used as well as a Per-

formance Assessment Model (PAM), which includes sporting performance indicators into 

the calculation. Furthermore, the correlation between financial and sporting performance 

is being examined. The results show that the use of a multitude of MCDA methods, while 

also considering sporting performance indicators next to financial ratios, is the best way 

to evaluate the financial performance of soccer clubs. Additionally, there are other non-

financial indicators influencing the financial performance of a soccer club that have to be 

taken into consideration as well. There is no statistically significant correlation between 

financial and sporting performance, but they influence each other indirectly due to a 

club’s strategies and objectives.  

Keywords: Financial Performance, Management, Multicriteria Decision Analysis, Soc-

cer, Sporting Performance  
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1. Introduction 

1.1 Problem Description and Motivation 

 

Professional soccer (Amer.; Brit.: football) has a growing social, media, and economic 

importance, being the most popular sport in the world (Kuper and Szymanski, 2018) with 

an undeniable social content (Barajas et al., 2018). Although soccer is a game and lei-

sure and entertainment tool, it has become a phenomenon that is under the influence of 

various interest groups and trails large masses. Analyzing its historical development, it 

can be seen that it constructed its own sector and is a continuously enlarging economy 

(Ecer and Boyukaslan, 2014). Research activity surrounding professional soccer and 

team sports is therefore heavily linked to the field of economics and principally the con-

cepts of uncertainty of outcome, competitive balance, and profit, utility and win maximi-

zation (Wilson, 2017), as well as contest management, collaboration and competition, 

and performance measurement (Chadwick, 2009).  

The world of contemporary sport presents a complex challenge for sport management 

as the product it delivers to participants and fans is idiosyncratic (Smith and Steward, 

2010), meaning that it is specific to this industry. While professional sport in large parts 

is just another form of business, it holds a set of special features that demands custom-

ized practices to ensure its effective operation (Smith and Steward, 2010; Wilson, 2017). 

As such, it is much more than just a business and is influenced by its rich history, emo-

tional connection, tribal links, and social relevance. Furthermore, there are two main twin 

objectives in soccer and sport in general. The first is to maintain a high level of on-field 

performance, meaning to maximize the sporting performance, and the second is to max-

imize off-field financial and commercial business operations, in other words financial per-

formance (Wilson, 2017). To operate successfully within the sport business, sport man-

agers have to strategically position themselves between these two objectives and bal-

ance both, on- and off-field performance.  

To evaluate the financial stability and performance of soccer clubs, it is important to un-

derstand how sporting and financial performance and factors correlate to and influence 

each other. Also, it is necessary to know which methods and ratios can be used to eval-

uate the financial performance of soccer clubs by considering multiple criteria, as well as 

other non-financial, industry-specific factors which are extremely difficult to measure and 

distinguish in the financial results of a club. Such factors are fan loyalty, ownership struc-

tures and thus club strategies and objectives, Financial Fair Play (FFP), licensing and 

salary sap regulations, manager changes, media and globalization, divergent rules 
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between leagues, transfer rules, different legal and accounting characteristics, and more 

(Barajas et al., 2017; Chadwick, 2009; Parganas et al., 2017; Wilson, 2017; Wilson and 

Plumley, 2018).  

1.2 Research Question and Hypotheses 

 

Due to the increasing commercialization of soccer and the increasing groups of interest 

(Ecer and Boyukaslan, 2014), being able to evaluate the financial performance of soccer 

clubs in a business context, for decision-making purposes as well as for investment de-

cisions, has become mandatory for the stakeholders in the soccer industry. Therefore, 

the research question that is tried to be answered in this thesis is how to evaluate the 

financial performance of soccer clubs, using multicriteria decision analysis (MCDA) 

methods and industry-specific factors to evaluate the financial performance of ten of the 

biggest soccer clubs in Europe. This research question aims to figure out what methods 

can be used to evaluate the financial performance of a soccer club and which method is 

best suited for that, which of the analyzed soccer clubs shows the best financial perfor-

mance within the analyzed time period, i.e. the 2017-2020 seasons, and try to find an 

answer to the question to what extent sporting and financial performance are correlated 

to each other.  

The underlying hypotheses are (1) that there is a positive correlation between sporting 

and financial performance, meaning that when a club performs well in terms of their fi-

nancial performance, they also have a better sporting performance; and (2) that there 

are other non-financial factors that influence the financial performance of a soccer club 

which are difficult to measure and therefore making it challenging to get reliable and 

accurate (“real world”) results.  

1.3 Methodology and Structure 

 

This research is conducted both qualitatively and quantitatively. In terms of qualitative 

research, a literature review is being conducted, analyzing the papers by Chadwick 

(2009), Kuper and Szymanski (2018), and Wilson (2017) to evaluate the specific industry 

in which soccer operates, the business of soccer, and, in accordance with the papers by 

Barajas et al. (2017), Ecer and Boyukaslan (2014), and Plumley et al. (2017), how to 

evaluate the financial and sporting performance of soccer clubs. In order to detect the 

methods which can be used to evaluate the financial and sporting performance of soccer 

clubs, the papers by Barajas et al. (2017), Ginevičius and Podviezko (2013), and 
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Zopounidis (1999) are being analyzed for further information about the MCDA methods, 

as well as the paper by Ecer and Boyukaslan (2014) for the Grey Relational Analysis 

(GRA) approach, and the paper by Plumley et al. (2017) for their Performance Assess-

ment Model (PAM). Furthermore, the paper by Wilson and Plumley (2018) is used as a 

basis for the analysis of specific accounting standards in professional soccer and how to 

assess the value of a player in a club’s balance sheet. Official reports such as the bench-

mark reports by the Union of European Football Association (UEFA) (2018) or Deloitte 

(2021), and the annual statements of the ten soccer clubs analyzed in this paper are also 

being used for further information about the industry of soccer, its current status, as well 

as for the clubs’ and industry’s revenue and debt figures.  

Quantitative research is being conducted in the form of empirical research. Five different 

MCDA methods are being calculated, namely the Simple Additive Weighting (SAW), 

Complex Proportional Assessment (COPRAS), Technique for Order Preference by Sim-

ilarity to Ideal Solution (TOPSIS), Preference Ranking Organization Method for Enrich-

ment of Evaluation II (PROMETHEE II), and GRA method, as well as the PAM method 

by Plumley et al. (2017). They are calculated with the help of 13 different ratios – three 

profitability ratios, three stability ratios, three coverage ratios, one liquidity ratio, and three 

spending level ratios. For the PAM model, three sporting performance indicators are be-

ing used next to the 13 financial ratios, namely league points, total game variance, and 

attendance spread. The methods are applied to ten of the biggest soccer clubs in Eu-

rope, based on their revenue (as of 2020), for the seasons of 2017/18, 2018/19, and 

2019/20. The clubs analyzed are FC Barcelona, Real Madrid CF, Manchester United FC, 

Liverpool FC, Manchester City FC, Tottenham Hotspur, Juventus FC, Arsenal FC, Bo-

russia Dortmund, and Everton FC. The results of the methods used are ultimately com-

pared, taking into account their strengths and weaknesses in order to determine which 

method is most suitable for evaluating the financial performance of soccer clubs, while 

also considering other, non-financial and sporting, factors that influence the financial per-

formance as well. Beside the evaluation of the financial performance of soccer clubs, the 

correlation between financial and sporting performance is being evaluated as well, using 

the Spearman’s rank correlation test and regression analysis.  

The three quality criteria of quantitative research, namely validity, reliability, and objec-

tivity, are fulfilled. Ratio analysis and MCDA methods can be used to evaluate the finan-

cial stability and performance of a company, in this case of a soccer club, proofing the 

validity of this research. The research can also be replicated, with different clubs and for 

different industries, different methods and ratios, and for a different period, proofing the 

research’s reliability. In terms of objectivity, the use of financial ratios and the mathemat-

ical calculation of the used methods, as well as the use of the Spearman’s rank 
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correlation test and regression analysis do not allow any subjectivity in the calculation 

process. The three quality criteria of qualitative research are transparency, intersubjec-

tivity, and range, all of which are fulfilled as well. Since all relevant findings of the topic 

and thus the main working steps of this thesis are being documented in chapters two 

and three, the research is transparent. The criteria of intersubjectivity are fulfilled since 

all findings are being interpreted and discussed in chapter four. The criteria of range are 

met as well, since the industry of soccer and its specific characteristics, as well as the 

other factors influencing the financial performance of a soccer club, will be the same or 

at least similar in future research with a similar approach. Furthermore, inductive re-

search is applied in this thesis, developing the first hypothesis of this thesis based on the 

findings of other researchers in this field, and the second hypothesis based on the find-

ings of this bachelor thesis. For the empirical research, only clubs that are among the 

biggest European soccer clubs and that provide a financial statement for the three ana-

lyzed seasons with all data needed for calculating the financial ratios used for the meth-

ods in this thesis have been chosen for this research.  

The present thesis is structured as follows: The second chapter gives a comprehensive 

overview of the literature reviewed and forms the theoretical foundation of this research. 

It is divided into four subchapters, explaining the industry and business of soccer, the 

measurement of performance in the soccer industry, and accounting in soccer. After-

ward, the empirical analysis is being conducted in chapter three, explaining the different 

methods used for the calculations, and showing their results. Chapter four provides the 

discussion, where all findings and results are summarized and interpreted, and where 

limitations of this thesis are being explained and suggestions for further research are 

made. Last, a conclusion summarizing the findings of this research is presented in chap-

ter five. 

2 Literature Review 

2.1 The Industry of Soccer 

 

Sport has variously developed across the world as a ceremony, a celebration, a physical 

pursuit, a leisure activity, and increasingly a business too, with a history that is arguably 

one of the richest of all human activities. By the turn of the millennium, in the light of 

technological and media change and under the influence of internationalization and glob-

alization, business-oriented thinking began to pervade across numerous sports, one of 

which was soccer (Chadwick, 2009). With globalization, there has been an accelerated 

period of growth in the development of the soccer industry by reducing the barriers and 

differences between countries and emphasizing the connections between them (Wilson 
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and Plumley, 2018). The industry of professional soccer differs from other business in-

dustries and sectors, in its economic as well as financial characteristics (Chadwick, 2009; 

Barajas et al., 2017). A very important characteristic is that it is deeply socioculturally 

embedded, which means that common traditions, habits, patterns, and beliefs are in-

volved. This creates highly distinctive and often unique challenges for sport managers. 

For example, in the case of fan loyalty to certain sport brands and soccer clubs, manag-

ers simultaneously face the juxtaposition of major commercial and managerial opportu-

nities and the constraints of history and heritage. When managers seek to target new 

customers, secure a new market entry, or build a global fan base, such loyalties often 

pose a serious challenge. Also, sport management is as likely to have a social-psycho-

logical foundation as much as it has an economic one, which can be seen by the contin-

uing predilection of some executives for engaging in sport sponsorships on the basis of 

the “hobby motive” (Chadwick, 2009).  

Furthermore, Barajas et al. (2017) state in their paper that big soccer clubs have a finan-

cial management with high revenues, high investment in sports staff, and a permanent 

economic imbalance that is anomalous in comparison to other business sectors, pre-

senting further characteristics of this industry. Additionally, there are divergent rules be-

tween national leagues, as well as significant differences among countries in taxation, 

transfer rules, limitations on the number of foreign players on the pitch, and various legal 

and accounting characteristics. Although the differences among countries exist in other 

business sectors as well, the divergent rules between national leagues allow financial 

and sporting imbalances between soccer clubs and teams. In order to gain revenues, 

though, it is necessary to have an attractive and demanded sporting event, for which 

competition needs to be uncertain and balanced (Barajas et al., 2017; Chadwick, 2009; 

Morrow, 2013; Neal, 1964; Vöpel, 2013). To have a competition in the first place, a min-

imum of two clubs is required to create the main products of the industry: matches and 

championships. In addition to the competition, cooperation among the participants there-

fore is necessary to ensure an attractive competition, making not only soccer, but pro-

fessional sport in general a peculiar economy (Barajas et al., 2017; Chadwick, 2009; 

Neale, 1964). Cooperation between the teams is also necessary and sought for by the 

clubs due to the joint nature of production in soccer (players, matches, and champion-

ships). Therefore, different to other industries, it does not pay for one team to establish 

a position as a monopoly supplier in the soccer industry (Plumley et al., 2017; Wilson, 

2017). This also means that sport managers have to preserve the strength of uncertainty, 

which leads to the management challenge how games, leagues, competition, and tour-

naments can be managed to ensure that uncertainty, balance, and equity are promoted. 

However, it has to be mentioned that, although the principles of uncertainty of outcome 
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and competitive balance dictate that higher levels of interest will be the results of close 

competition, there is evidence indicating that revenues have grown against a backdrop 

of a moderate decline in competitive balance (Wilson, 2017). This shows the strong fan 

loyalty to a club, but may well present a longer-term challenge for not only soccer, but 

sport in general as well.  

Historically, sport itself as well as soccer have always been product-led, meaning it has 

been about what happened on the field of play, the athletes involved in it, and the man-

agement of them, that have largely dictated the product offering (Chadwick, 2009). This 

means that the management objectives of soccer clubs differ from other industries too, 

since profit is not a common priority here (Barajas et al., 2017). Wilson (2017) agrees 

and argues that professional soccer clubs ultimately operate under multiple objectives, 

to become financially sustainable or to make a profit. He explains that there are two main 

objectives, (1) to maintain a high level of performance on the field and (2) to maximize 

commercial operations off the field in pursuit of revenue growth (Chadwick, 2009; Wilson, 

2017). Additionally, there is a practical management dilemma for these professional soc-

cer clubs, since they must strategically position themselves to maximize performance 

both on and off the pitch, whilst satisfying a number of different stakeholders at the same 

time (Wilson, 2017). Central to this dilemma are the principles of competitive balance, 

uncertainty of outcome, as well as profit and utility maximization (Chadwick, 2009; Leach 

and Szymanski, 2015; Plumley et al., 2017; Sloane, 2015; Wilson, 2017). Thus, to be 

successful, soccer clubs have to balance on-field success with business performance 

(Chadwick, 2009; Wilson, 2017), which will be defined and discussed in the following 

subchapter. 

 2.2 Soccer as a Business 

 

Soccer clubs are unusual businesses. Although generally constituted as limited liability 

companies and hence ostensibly operating within the same legal and governance frame-

work as companies in other economic industries, they exist in a peculiar emotional and 

social space, with unusual strong relationships between the clubs and their stakeholders 

(Morrow, 2003; Guzman and Morrow, 2007; Wilson, 2017). These relationships can have 

an impact on business behavior and decision-making, for example the desire for on-field 

success, which is likely to have an impact on the business decision-making (Morrow, 

2003; Plumley et al., 2017). Wilson (2017) agrees, adding that soccer is an industry that 

craves on-field success but rejects standard business concepts and is dominated by 

irrational and emotional decisions. 
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In the USA, the governing body employs several strategies to ensure that soccer, among 

other sports, retains its essential elements, which are the uncertainty of outcome, com-

petitive balance, collaboration, the on- and off-field products, and performance measure-

ment, while still serving the needs of the increasingly dynamic market in which soccer 

operates. These strategies include a combination of franchising, the implementation of 

a draft system for acquiring players, and a salary cap to ensure parity in player salaries. 

However, the so-called “American model” of sport and soccer is completely different from 

the European model, where approaches to the macro-management of sport and soccer 

are essentially laissez-faire1. Because of soccer's rich history, but also because of Euro-

pean Union principles like the promotion of freedom of movement, the strategies used in 

the American model, such as franchising and salary caps, are either socially unaccepta-

ble in Europe or illegal under European law (Chadwick, 2009). An issue of the European 

model though is that problems concerning uncertainty and competitive balance have 

emerged (Chadwick, 2009; Wilson, 2017). This is also because of the increasing inter-

nationalization and globalization, since larger soccer clubs can operate more effectively 

on a global scale and therefore are able to gain access to new markets and resources, 

which consequently reinforce and strengthen their playing and market positions. On the 

other hand, internationalization and globalization have also driven the benefit of technol-

ogy and media as an increasingly important and valuable tool in the soccer industry 

(Chadwick, 2009; Woolfe et al., 2002). They allow fans and spectators to watch the game 

of their favorite teams from anywhere across the world without the need to go to the 

stadium. This also means higher broadcasting revenues for all clubs, as well as a larger 

fan base and higher fan loyalty. Another benefit of technology and media is that clubs 

can interact more with their fans, for example through social media, which also builds 

fan loyalty (Parganas et al., 2017). 

Nowadays, revenues from soccer clubs are originated in different ways, such as broad-

casting rights, sponsorships, merchandising, and also through ticket sales, which was 

the only source of revenue for football clubs for many decades (Szymanski, 2015). The 

continued growth in revenues, from €13.90 billion2 in 2006 to €29.60 billion in 2019 in 

European soccer alone (Statista, 2021a), equivalent to a growth of 113% within that pe-

riod, is explained to be due to better contracts of broadcasting rights and the increase in 

the transfer values of players (Barajas et al., 2017; Morrow, 2013; Vöpel, 2013). In the 

case of the English Premier League (EPL), their broadcasting rights developed from 

                                                           
1 Laissez-faire is the idea that businesses should be free to develop without the involvement or control of 
the government and that people should be free to choose how to do things, without too much control from 
someone in authority (Definition by Cambridge Academic Content Dictionary, 2021 [Accessed 13 October 
2021]). 
2 Currencies have been converted as follows: £ / $ = 1,36 (10.10.2021); € / $ = 1,16 (10.10.2021);  
$ / € = 0,88 (01.12.2021). 
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roughly €233 million in 1992 to €6.22 billion in 2019 (Sports Business Institute Barcelona, 

2019), which is an increase of 2570%. In terms of player transfer values, the average 

player value in the EPL increased from €4.04 million in 2005 to €17.94 million in 20213, 

equivalent to an increase of more than 344% in the EPL during that period. These new 

revenues have brought with them new business and ownership models, increased levels 

of expenditures on infrastructure, pressure on governance structures, and managers to 

a new challenge for league intensity (Wilson, 2017). One of these new business models, 

and thus another way for soccer clubs to expand their financial capabilities, is a new 

behavior in the soccer industry known as "financial doping" (Barajas et al., 2017), where, 

due to the extremely competitive market and the common goal of maximizing wins, clubs 

have welcomed wealthy individuals that invest in a club, enabling them to buy better 

players and thus increase sportive success (Peeters and Szymanski, 2014). Barajas et 

al. (2017) and Wilson (2017) agree that soccer clubs seek to increase revenues and 

earnings to allow for greater investment and spending on players rather than financial 

gains. Examples of such cash injections by wealthy individuals are Chelsea FC, where 

Roman Abramovich took over in 2003, Manchester City FC, purchased by the Abu Dhabi 

Group under Mansour bin Zayed Al Nahyan in 2008, or Manchester United FC, acquired 

by the Glazer Family in 2005, in English soccer alone (Plumley et al., 2017). Although 

the case of Manchester United FC is slightly different to those of Chelsea FC and Man-

chester City FC, since they were purchased through a method of debt financing, they 

also spend their revenues mainly on sport staff (players and coaches) like any other club, 

which not only leads to an increase in income for clubs, but is also considered the key 

factor in the financial imbalance in the soccer industry (Morrow, 2013; Peeters and Szy-

manski, 2014). This is because at a macro-level, due to the global nature of technology, 

connected to broadcasting and merchandising revenues, resources flow to a small group 

of soccer teams that are the most attractive and win more games and trophies than other 

teams, providing them with strategic and financial benefits while crowding out others 

(Chadwick, 2009).  

From a fundamental business position, professional sport teams should strive to operate 

as sustainable businesses focused on long-term growth, rather than short-term profits 

and trophy acquisition through immediate cash infusions (Plumley et al., 2017). This is 

contrasted though by the twin objectives in soccer, to maintain a high level of on-field 

performance, and to maximize off-field commercial business operations (Chadwick, 

2009; Plumley et al., 2017; Wilson et al., 2013; Wilson, 2017). There is evidence that 

there has not only been a significant revenue growth in soccer, principally driven by 

broadcasting, with less reliance on match day income, but a continuation of spiraling 

                                                           
3 Figures taken from transfermarkt.com [Accessed 16 October 2021]. 
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expenses and, in some cases, levels of debt as well (Wilson, 2017). As Wilson (2017) 

states: “Financial discipline is an essential element to grow the game both on and off the 

pitch”. The move away from traditional forms of game-day revenue to an era dominated 

by broadcasting (Szymanski, 2015) poses an acute challenge too, as written by Wilson 

(2017). He points out that broadcasting revenues are in many ways unearned, and that 

if they are eliminated, they can lead to major financial difficulties. This could be witnessed 

during the Covid-19 pandemic in the 2019/20 season, when clubs were not allowed to 

play anymore and no longer generated broadcasting and match day revenues. Even 

after clubs were allowed to play again, the traditional form of match day revenue still held 

off, which led to a huge financial crisis, not only for many of the big clubs, but especially 

for smaller ones across all European leagues. 

Although soccer is widely referred to as an actual business nowadays, there are also 

some critical voices concerning the business side of soccer. In their book, Kuper and 

Szymanski (2018) argue that soccer is neither a big nor a good business, arguably not 

even business as all. For their assertion that soccer is not a big business, they give the 

example of United Natural Foods, an American company with €23.74 billion in revenues 

in 2020 (Macrotrends, 2021) which has not made it into the Standard and Poor’s 500 

(S&P 500), an index that lists the 500 biggest American companies. For comparison: 

Apple is currently the biggest company in the S&P500, with €241.86 billion in revenues 

in 2020 (Statista, 2021b), more than ten times bigger than those of United Natural Foods. 

And still, United Natural Foods, although not considered one of the biggest 500 compa-

nies in the US alone, is still a much larger business than any soccer club on earth. As of 

2020, Barcelona FC is the biggest soccer club in terms of revenue not only in Europe, 

but in the world, with a recognized revenue of €758 million. That’s only 3% of United 

Natural Foods’ revenue, and only 0.3% of Apple’s. Kuper and Szymanski (2018) also 

refer to Alex Fynn (1998), who noted in the 1990s that the average EPL club had about 

the same revenue as a single British supermarket store. Soccer clubs have since grown 

and generated much higher revenues, but the annual turnover of an average EPL club 

is still less than that of some Tesco superstores in 2018, they argue. Although they 

acknowledge that it feels like a contradiction, since soccer actually is huge, with some of 

the most famous people on earth being soccer players and the World Cup final as the 

most watched television program in history, they argue that soccer clubs cannot make 

money out of the sport itself. In fact, the world earns more from soccer in the form of 

broadcasting, newspaper reports, internet sites, computer games, etc. than the clubs 

themselves (Kuper and Szymanski, 2018).  

They also state that soccer is not only a small business, but a bad one too, as soccer 

clubs are mostly “run by people who do what they do because they have always done it 
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that way” (Kuper and Szymanski, 2018, p. 3), with entrepreneurs dipping into soccer that 

keep making the same mistakes and promising to run the clubs like businesses, before 

disappearing a few seasons later. Kuper and Szymanski (2018) found that from 1992 

until 2008, 40 of England’s 92 professional soccer clubs had been involved in insolvency 

proceedings, some even more than once. What they also found though was, although 

being “incompetently run” (Kuper and Szymanski, 2018, p. 73), soccer clubs never go 

bust. In the years before the global economic crisis in 2008, people worried a lot more 

about the survival of soccer clubs than that of banks, yet it was many of the world’s 

largest banks that disappeared, while soccer clubs remained stable. This is also due to 

cooperation in soccer (Barajas et al., 2017; Chadwick, 2009; Neale, 1964), as clubs help 

others in difficult times because they know they cannot operate without opponents 

(Kuper and Szymanski, 2018). Another reason why soccer clubs never disappear is that, 

due to the introduction of the procedure of administration by the British Insolvency Act of 

1986 in England for example, they could just enter insolvency to wipe off their debts. 

That way, clubs in England could run up unpayable debts, go insolvent, and a few months 

later, they would be fine and able to sign new expensive players again.  

In most industries, a bad business goes bankrupt, but soccer clubs almost never do and 

always survive. No matter how much money they waste, someone will always bail them 

out (Kuper and Szymanski, 2018), whether it is the fans, a bank with a new credit, or a 

wealthy individual buying the club and investing new money in it. Debt accumulation of 

European soccer clubs though is an increasing source of concern for soccer authorities 

(Drut and Raballand, 2012; Wilson and Plumley, 2018). The significant levels of debt 

clubs are leveraged by are often in the form of interest free loans from their owners, with 

a high proportion spent on player acquisitions and wages. As of 2020, the ten clubs 

analyzed in this thesis are spending on average €326 million (Ø 62.7% of the clubs’ total 

revenue) on wages, showing the imbalance between revenue and costs (Plumley et al., 

2017; Wilson and Plumley, 2018), and supporting Kuper and Szymanski’s (2018) hy-

pothesis that soccer is a bad business. According to UEFA (2020), the accumulated net 

debt of all clubs in Europe’s top 20 leagues raise from €7.14 billion in 2017 to €8.67 

billion in 2018. In 2021, the accumulated net debt of the twelve clubs with the highest 

debts alone was €7.62 billion (sport1, 2021), showing the concerning development of 

debt accumulation in the soccer industry.  

But Kuper and Szymanski (2018) not only argue that soccer is neither a big nor a good 

business, they also argue that soccer may not be a business at all. While a business 

usually tries to be profitable, in soccer it is the case that a club that tries to make profit 

and lives within its means usually does not perform well on the pitch, since no large 

investments would be made to sign or hold the best playing talents (Kuper and 
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Szymanski, 2018). In the case of Tottenham Hotspur, when Alan Sugar became chair-

man in 1991 with the aim to live within the club’s means and stay profitable, they did not 

win any trophy except one solitary League Cup in the ten years he ran them. But not only 

did they disappoint on the pitch, but they only made about €2.64 million a year too, at 

least within Sugar’s first six years. The reason for that is when a club does not invest 

enough money into its team, they will win fewer matches than their free-spending rivals. 

Fans will desert them, watch fewer matches, since watching them becomes less attrac-

tive, what will further cut into their profits (Kuper and Szymanski, 2018). As Kuper and 

Szymanski (2018) state, the case of Tottenham Hotspur illustrates a paradox: when busi-

ness people try to run a soccer club like a business, performance on and off the field 

suffers.  

Furthermore, if a club wants to make profits, they would have to spend less than they 

earn, meaning that they would have to limit their players’ wages, ending up in a poorer 

on-field performance, since paying high wages wins matches as Kuper and Szymanski 

(2018) argue. It is a trade-off: if a club wants to win matches and trophies, they have to 

forget maximizing profits. If they want to maximize profits, they have to give up hope of 

trophies (Kuper and Szymanski, 2018; Plumley et al., 2017). For that reason, soccer 

clubs, which are usually win maximizers (Wilson, 2017), spend what it takes to win 

matches and way more than a hard-headed businessman, not caring about profits, and 

therefore building up the high amounts of debt which can be witnessed in the soccer 

industry. Debt that often cannot be repaid to a club’s creditors. Therefore, Kuper and 

Szymanski (2018) argue that the business of soccer is playing soccer, not making profit, 

what should be the actual objective of a business, meaning soccer is not an actual busi-

ness.  

However, the assertion that soccer might not even be an actual business at all, because 

many, if not most, clubs are not making profit, cannot be supported. One definition of 

business by Investopedia for example is the following: “The term business refers to an 

organization or enterprising entity engaged in commercial, industrial, or professional ac-

tivities. Businesses can be for-profit entities or they can be non-profit organizations that 

operate to fulfill a charitable mission or further a social cause.” (Investopedia, 2021a). As 

Chadwick (2009), Barajas et al. (2017), Morrow (2003), Wilson (2017), and many others 

note, there is a huge social relevance in the sport of soccer, binding together a broad, 

unique, sociocultural, economic, and commercial constituency. Moreover, it is a profes-

sion that generates income for the clubs by engaging in commercial activities. And alt-

hough soccer might not be a very profitable and therefore “good” business, just as it 

might not be a very big business compared to other business sectors, even though the 

whole industry of soccer generates much more revenues and profits than just the clubs 

https://www.investopedia.com/terms/n/not-for-profit.asp
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alone as Kuper and Szymanski (2018) state themselves, soccer can be referred to as 

actual business.  

 2.3 Measuring Performance in the Soccer Industry 

 

Within the soccer industry, there are two types of performances that can be measured 

(Plumley et al., 2017; Wilson, 2017). First there is the financial performance of the clubs, 

indicating how well a club operates in a business context, and second there is the sport-

ing performance, indicating how well a club performs on the field, given its resources 

(Kuper and Szymanski, 2018).  

2.3.1 Measuring the Financial Performance of Soccer 
Clubs 

 

Measuring the financial performance of soccer clubs is not only very important for man-

agers, credit lenders, and investors, but also for competitors in the sector of soccer. Due 

to the increasing commercialization and the increasing amount of interest groups in the 

soccer industry, it has become mandatory to be able to evaluate the financial perfor-

mance of soccer clubs in a business context, for decision-making purposes, investment 

decisions, defining financial policies, obtaining required sources, and measuring financial 

adequacy (Ecer and Boyukaslan, 2014). The use of financial ratios in the process of 

financial performance evaluation is very common, also in the soccer industry, because 

they present the information that are necessary for decision-making as a summary to 

researchers. Additionally, financial ratios present the strengths and weaknesses of the 

firms in terms of liquidity, development, and profitability (Ecer and Boyukaslan, 2014; 

Singh and Schmidgall, 2002). The microeconomic theory, which represents the classical 

modeling of decision problems in operations research, consisting in formulating an opti-

mization (maximization or minimization) problem under specific constraints, has largely 

adopted a single objective function, which is the principle of utility maximization for con-

sumers and profit maximization for firms (Bhaskar, 1979; Zopounidis, 1999). Bhaskar 

(1979) has presented three points of criticism regarding the use of the single objective 

function for firms, which are: first, there exist alternatives to the profit maximization ap-

proach which are based on equally simple hypotheses and which can better explain re-

ality; second, the profit maximization or any other equally simple hypothesis is too naïve 

to explain the complex process of decision-making; and third, the real-world firms do not 

have suitable information to enable them to maximize their profits (Bhaskar, 1979).  
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The single objective functions, or univariate financial analyses, are often used by many 

firms and researchers in making performance appraisal meaningful, and focus on the 

state of a ratio at a moment, producing temporary results by comparing the ratio found 

with others (Ecer and Boyukaslan, 2014). The issue with these univariate financial anal-

yses is that they have some limitations, for example that they only focus on a very limited 

number of ratios at a time, or that they depend on the assumption that there are linear 

relationships between the variables (Guzmán and Morrow, 2007). Also, formulating the 

problem in terms of seeking the optimum, financial decision makers get involved in a 

very narrow problematic, often irrelevant to the real decision problem. Furthermore, fi-

nancial decisions are taken by humans and not by models, and, in order to solve prob-

lems, it becomes necessary to take into consideration their preferences, experiences, 

and knowledge (Zopounidis, 1999). Therefore, methods having new and more flexible 

structures have been developed, namely the MCDA methods, which take multiple ratios 

and criteria into consideration (Barajas et al., 2017; Zopounidis, 1999). 

In their paper, Ecer and Boyukaslan (2014) used the GRA approach, which is one of the 

MCDA methods, to identify the importance level of financial indicators that measure the 

financial performance of soccer clubs. The most important advantage of GRA presented 

by the authors is that it presents realistic and well-directed solutions to problems with few 

data. For their research, they focused on soccer clubs from the Turkish league. Explicitly, 

the teams that the authors were analyzing in their paper are Besiktas, Galatasaray, Fen-

erbahçe, and Trabzonspor, all of which are listed on the Istanbul stock exchange. For 

their approach, they selected eleven financial ratios that take place within the context of 

liquidity, liability, and profitability indicators. For decision-making, both liquidity and prof-

itability ratios should be high, while liability ratios should be low. With the help of these 

eleven financial ratios, they were able to conduct the GRA4. This method can be used in 

decision-making in situations where there are many criteria, by ordering the samples as 

to the relation grade. It allows separating important variables in groups between them-

selves and determining the level of the relation between each factor. The authors found 

that the most important financial indicator is the liability indicator, followed by profitability 

and liquidity indicators. Barajas et al. (2017) also adapted the MCDA to the soccer in-

dustry and used four different MCDA methods to classify the financial situation of soccer 

clubs, providing a fast and efficient technique in decision-making to the stakeholders in 

the soccer industry in the end. Since the GRA is one MCDA already examined by Ecer 

and Boyukaslan (2014), Barajas et al. (2017) focused in their paper on the SAW, COP-

RAS, TOPSIS, and PROMETHEE II method. From the results of these four methods, 

they set out a classification of entities. The ratios they used to calculate their examined 

                                                           
4 The methods presented in this part of the work are explained in more detail in chapter 3. 
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MCDA methods are profitability, stability, coverage, liquidity, and spending level ratios, 

with a total of 13 different ratios. On that basis, they classified the top ten largest Euro-

pean soccer clubs for the fiscal years of 2011-2013. The results show that for this period, 

Bayern Munich was the best performing club in terms of their financial ratios, followed 

by Arsenal, Manchester United, and Dortmund. The results also show that this is a stable 

industry in which stability and sustainability are increasingly improving. 

2.3.2 Evaluating the Sporting Performance of Soccer 
Clubs 

 

Sport is distinctive in the way that it binds together a broad, unique, sociocultural, eco-

nomic, and commercial constituency, that often has a far-reaching impact on communi-

ties, identity and self-esteem, lifestyles, and the environment. As such, it has developed 

the need to identify and use other measures of performance that influence the financial 

performance of a soccer club as well (Chadwick, 2009). In his PhD, Wilson (2017) ana-

lyzed some factors affecting the financial performance in English professional team 

sports. By measuring the performance of individual teams/clubs (sporting and non-sport-

ing), factors that affect the performance of individual teams/clubs (ownership and man-

agement), and the impact of the performance of individual teams/clubs on the league as 

a whole (competitive balance), it allowed the identification of where clubs and leagues 

sit on the theoretical continuum of profit, utility, and win maximization: strategies on how 

to position a club (Leach and Szymanski, 2015; Wilson, 2017; Wilson et al., 2013). The 

author found that there is a new environment for professional team sports, where nowa-

days revenues mainly occur due to broadcasting revenues, costs due to wages and 

transfer fees, where private funding is the main investment source, where clubs are more 

often owned by foreign than domestic investors, and where there are FFP, licensing, and 

salary cap regulations. The additional revenues are mainly spent on player transfer fees, 

registration fees, and wages, which leads to a disparity of sporting and non-sporting per-

formances and thus to competitive imbalances (Barajas et al., 2017; Plumley et al., 2017; 

Wilson, 2017; Wilson and Plumley, 2018). This, however, depends on a club’s strategies 

and objectives (profit, utility or win maximization), which can change due to the takeover 

by new owners or new events that occur, such as the introduction of FFP regulations.  

The findings also suggest that financial and sporting performance, or profit and utility 

maximization, are not dichotomous variables, but a continuum along which clubs place 

themselves and move backwards and forwards to a greater or lesser extent (Plumley et 

al., 2017; Wilson, 2017; Wilson and Plumley, 2018). As Wilson (2017) also found, this 

continuum on which clubs operate on is determined by owners’ objectives, revenues, 
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regulations, competition, and sporting outcomes, with clubs moving along the continuum 

depending on the influence of these factors. Another factor that affects the performance 

of a club seems to be the change of a manager, which means compensation for the club 

and therefore can have a negative impact on the financial performance. This, however, 

is only true for clubs in the top half of a leagues’ table pushing for European qualifications 

or competing for the title, as Wilson (2017) found out. The findings suggest that a change 

of manager is very likely to improve performance in the bottom half of the table and 

potentially save a team from relegation, which is connected to a reduction in revenue of 

tens of millions of dollars due to lower broadcasting revenues (in the EPL approximately 

€60.8 million per club (Deloitte, 2021)). Therefore, a change in the manager can poten-

tially have a positive impact on the financial performance of these clubs. 

The presence of non-financial objectives and indicators also raises the question of how 

to measure the sporting performance of soccer clubs (Guzman and Morrow, 2007) in line 

with their pursuit of the twin objectives (Chadwick, 2009; Wilson, 2017), which can po-

tentially conflict with each other (Plumley et al., 2017). It consequently leads to the in-

volvement of an abundance of statistics in contemporary sporting competition too, in-

cluding soccer (Sloane, 2015). To evaluate the sporting performance of soccer clubs, 

potential measurement indicators, amongst others, are league points, total games and 

total game variance, total win ratio, medals and trophies won, attendance spread, as well 

as revenue per average spectator (Chadwick, 2009; Plumley et al., 2017). Plumley et al. 

(2017) devised and tested a statistical model in their paper to measure both, the financial 

and sporting performance of professional soccer clubs, which can be used as an analyt-

ical tool to check for the performance of the clubs and identify where they can be con-

sidered at risk. The model they developed is the PAM. It outlines a composite index score 

that presents a club’s performance in relation to its competitors. They applied the model 

to a group of 21 clubs from the EPL between 1992 and 2013 to identify performance 

trends. The PAM was originally made up of 18 different variables, nine financial and nine 

sporting, with equal weights applied to each variable. After their first tests, the authors 

restated the PAM in order to get more reliable results, for which they used a justified 

weighting system that considers the different measures in the model as well as current 

regulations in the industry, and for which they reduced the amount of financial and sport-

ing variables, since some of them showed a strong correlation with other variables. Even-

tually, their final model consists of five financial and three sporting variables. Each ana-

lyzed team was ranked in a league rank system against each other for each variable and 

then weighted, resulting in an overall performance score (OPS) in the end, which allowed 

an accurate comparison between the clubs. The results show that a few clubs have cre-

ated an imbalance within English soccer, with evidence of a financial crisis at individual 
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clubs. They also found that a better financial health is moderately and positively associ-

ated with better sporting performance in the EPL. Another result of their research is that 

the overall performance of the soccer clubs appears to vary over time in cycles, where 

sometimes clubs have a successful period spanning over a number of years before de-

clining for a period of time (Plumley et al., 2017; Wilson and Plumley, 2018). 

Since especially financial performance indicators and ratios are influenced by the ac-

counting techniques and standards applied in the financial reports of the clubs, as well 

as by regulations set by the UEFA, the specific accounting standards that are used and 

exercised in the soccer industry are discussed in the following. 

 2.4 Accounting in Soccer 

 

The international aspect of accounting is of vital importance to sport, given that many 

areas of this industry are not confined to a club’s national regulatory framework. The 

globalization of soccer, particularly the integration of various multinational and intercul-

tural sponsors and broadcasters, has provided a platform to establish and maintain a 

worldwide audience, putting international accounting and the financial performance of 

soccer clubs firmly in the spotlight (Wilson and Plumley, 2018). 

In their paper, Wilson and Plumley (2018) considered the role that finance and account-

ing play in shaping the soccer business by incorporating a number of key themes, in-

cluding regulatory frameworks and legal requirements, the balance between income and 

costs, exploring financial strategies and performance, and examining financial health 

through recognized industry techniques to evaluate the business performance of soccer 

clubs. In terms of regulatory frameworks and legal requirements, they state that the foun-

dations are the same for all clubs, with soccer clubs having to conform to a set of Inter-

national Financial Reporting Standards (IFRS), which have been established by the In-

ternational Accounting Standards Board (IASB) (Wilson and Plumley, 2018). However, 

there are different financial regulations and frameworks in the individual leagues in Eu-

rope that also must be applied by the clubs and which can broadly differ from each other 

(Drut and Raballand, 2012). For example, the German League Bundesliga exerts a pow-

erful financial control on clubs, while in England, Italy, and Spain, there are no strict 

financial control rules managed by the leagues. In these leagues, soccer clubs operate 

as common commercial companies, meaning they are free to borrow, that allow wealthy 

individuals to buy a club and invest in them (Wilson and Plumley, 2018). Since this is not 

allowed in the German Bundesliga to an extent such as in England or Italy, due to the 

so-called “50+1” rule, stating that a corporation can only acquire a license to participate 
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in the Bundesliga if the respective parent club holds a majority stake in the corporation, 

meaning at least 51% (DFL, 2018), this also causes a competitive imbalance between 

German soccer clubs and those of other leagues. Without financial controls as in Eng-

land, Italy, and Spain, though, there is a higher risk that financial problems occur, too. 

Historically, financial problems have been common during the development of profes-

sional soccer, including issues such as tax avoidance, non-payment of liabilities, and 

creative accounting techniques, for which the clubs use complex methods to maintain 

strong profit margins or financial control, legal or otherwise. Accordingly, without a strong 

regulatory framework, it would be increasingly difficult to ensure that soccer clubs were 

playing by the rules (Wilson and Plumley, 2018).  

Most issues with soccer and accounting are concerned with the valuation of player con-

tracts and players as assets, and therefore their subsequent value, to the soccer busi-

ness. The valuation of assets (players) to a professional soccer club is especially rele-

vant when a club is in a dangerous financial situation or close to liquidation or admin-

istration and may wish to sell some of its most prized assets to cover costs or to lower 

debt levels. Following the introduction of Financial Reporting Standard (FRS) 10, a 

method reclassifying how professional clubs could value their players and report them 

on the balance sheet was presented, providing a degree of consistency in the area of 

intangible assets and the possibility to compare the financial results of professional sport 

teams (Amir and Livne, 2005; Wilson and Plumley, 2018). A fundamental principle of 

FRS 10 is that soccer clubs should record the player registration fees on their balance 

sheets as an amortized value based on the length of the player’s contract, similar to the 

concept of Net Book Value, where an asset is depreciated equally throughout its useful 

life span. However, as Wilson and Plumley (2018) further remark, unusual assets such 

as soccer player contracts make it increasingly difficult to estimate the useful economic 

life and amortization, since a player’s value varies over time (Amir and Livne, 2005; Wil-

son and Plumley, 2018). For example, when a player is bought for a small amount of 

money at a young age, they then develop and rise in value, and at the end of their career, 

their value will decline again, which means that there is a low-high-low pattern of amor-

tization (Wilson and Plumley, 2018). This makes it increasingly difficult to classify the 

exact value of intangible assets to a soccer company. 

As already mentioned before, many clubs are leveraged by significant levels of debt, with 

an average of 61.5% of revenues spent on wages, and an imbalance between revenue 

and costs at clubs across Europe in recent years (Plumley et al., 2017; Wilson and Plum-

ley, 2018). In an attempt to address this imbalance, the UEFA has introduced FFP reg-

ulations in 2013/14 across the European game in an attempt to reduce the reliance on 

debt and borrowings, and to make clubs spend within their means, meaning to not 
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overspend on sporting staff and encouraging them to operate on the basis of their own 

revenues (Barajas et al., 2017; Plumley et al., 2017; Wilson and Plumley, 2018). It has 

brought about an increase of pressure on clubs to become more financially prudent and 

sustainable (Plumley et al., 2017; Wilson et al., 2013). The cornerstone of FFP is the 

break-even requirement, which is designed to help clubs across Europe to achieve a 

more sustainable balance between their costs and revenues whilst also encouraging in-

vestment for the long-term benefit of soccer, as well as limiting the number of cash in-

jections by wealthy individuals together with their no-overdue payables regulation (Bara-

jas et al., 2017; UEFA, 2012; Plumley et al., 2017; Wilson, 2017; Wilson and Plumley, 

2018). UEFA’s FFP also aims to provide a common legislative scenario with homogene-

ous regulations that act on equal terms for all teams. However, it applies only to those 

clubs that participate in competitions promoted by the UEFA, such as the Champions 

League or the European League (Barajas et al., 2017). There have been high-profile 

examples of fines handed to clubs who have not fulfilled the break-even requirement 

recently, such as Manchester City FC in England or Paris Saint Germain (PSG) in 

France. Another example is Chelsea FC, who got a two-year ban on the transfer market 

because they disobeyed the FFP regulations. 

3 Empirical Analysis 

3.1 Samples 

 

The ten European soccer clubs used for the empirical analysis in this thesis have been 

taken from the 30 biggest soccer clubs in the world, based on their revenue in 2020 

(Insider Monkey, 2021; Yahoo Finance, 2021). Since some clubs such as FC Bayern 

Munich (third-biggest club in the world; €671.95 million in revenues in 2020 (Insider Mon-

key, 2021)), PSG (seventh-biggest club in the world; €572.66 million in revenues in 2020 

(Yahoo Finance, 2021)), and Chelsea FC (eighth-biggest club in the world; €497.51 mil-

lion in revenues in 2020 (Yahoo Finance, 2021)) do not provide comprehensive financial 

reports to the public with all the necessary data needed for the ratio analyses in this 

thesis, the next biggest clubs in terms of revenue have been chosen. Therefore, the ten 

clubs analyzed in this thesis, as shown in Table 1, are FC Barcelona, Real Madrid CF, 

Manchester United FC, Liverpool FC, Manchester City FC, Tottenham Hotspur, Juventus 

FC, Arsenal FC, Borussia Dortmund, and Everton FC.  

FC Barcelona and Real Madrid CF both are from the Spanish League Primera División. 

Manchester United FC, Liverpool FC, Manchester City FC, Tottenham Hotspur, Arsenal 

FC and Everton FC are from the EPL. Juventus FC plays in the Italian League Lega 

Nazionale Professionisti Serie A, and Borussia Dortmund plays in the German 
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Bundesliga. All marks of the clubs such as FC and CF will be excluded from the names 

from this point onwards in the thesis. 

Table 1: Revenues of all analyzed clubs in 2020. 

Club 
Revenue  

(as of 2020) 
Market Value 

Ranking  

(based on revenues) 

Barcelona €757.67 million €4.19 billion First 

Real Madrid €733.00 million €4.18 billion Second 

Manchester United €615.00 million €3.61 billion Fourth 

Liverpool €591.87 million €3.61 billion Fifth 

Manchester City €581.65 million €3.50 billion Sixth 

Tottenham Hotspur €472.00 million €2.03 billion Ninth 

Juventus €421.48 million €1.72 billion Tenth 

Arsenal €411.00 million €2.47 billion Eleventh 

Dortmund €387.30 million €1.67 billion Twelfth 

Everton €224.57 million €579.71 million5 17th 

 

The clubs have been analyzed for the seasons 2017/18, 2018/19, and 2019/20. Except 

for Everton, all clubs have participated either in the UEFA Champions League or in the 

UEFA European League during the three analyzed seasons, allowing an accurate com-

parison between them, since all of them act under UEFA’s FFP regulations. Everton only 

participated in the UEFA Europa League in the 2017/18 season, but is therefore also 

subject to FFP regulations, allowing for a comparison with the other clubs. 

3.2 Multicriteria Decision Analysis 

3.2.1 MCDA Methods 

 

MCDA methods are useful and appropriate for measuring management and financial 

stability (Barajas et al., 2017; Stanujkic et al., 2013), establishing the best alternative on 

the same scenario (Ginevičius and Podviezko, 2013; Podvezko, 2011). The main result 

of MCDA is the integration of the values of different variables along with their proportional 

weights in a single magnitude (Podvezko, 2011). According to Zopounidis (1999), the 

MCDA is based on qualitative criteria, through ratios and weights, improving the 

                                                           
5 Original currency was US-dollar; Currency was converted at a rate of $ / € = 0,88 (01.12.2021). 
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decision-making process by reducing subjectivity and solving financial problems in a re-

alistic context. He states that MCDA is a “set of methods which allow the aggregation of 

several evaluation criteria in order to choose, rank, sort or describe a set of alternatives”. 

They provide tools to the decision maker that enable them to advance in solving a deci-

sion problem, where several, often conflicting multiple criteria must be taken into consid-

eration (Zopounidis, 1999), describing major aspects of the analyzed industry 

(Ginevičius and Podviezko, 2013); for the purpose of this thesis of the soccer industry. 

In general, the investment decision process consists of four main stages: perception, 

formulation, evaluation, and choice; with the financial theory, which analyzes short- and 

long-term decisions from an optimization perspective, that intervenes only in the stages 

of evaluation and choice. This makes it limited, because it remains within these two 

stages, and unrealistic, for the reason that it is only based on financial criteria.  

MCDA on the other hand intervenes in the whole process of investment and decision-

making, from the stages of perception and formulation, contributing to the identification 

of possible actions and to the definition of a set of potential actions, to the stages of 

evaluation and choice, offering a much more realistic methodological framework than the 

financial theory, by introducing both quantitative and qualitative criteria (Zopounidis, 

1999). The main advantages that MCDA methods offer in financial management are the 

ability to structure complex valuation problems, the introduction of quantitative and qual-

itative criteria in the valuation process, and the transparency of the valuation that allows 

for a better argumentation in financial decisions (Zopounidis, 1999). Ginevičius and 

Podviezko (2013) agree and add that the advantages become more and more evident 

wherever complexity in creating an objective is involved, thus considerably improving the 

risk-return modelling. Another advantage of the MCDA methods is that they do not only 

allow the use of a wide range of multidimensional criteria, but they also express the eval-

uation results in the clear form of ranking tables (Ginevičius and Podviezko, 2013), al-

lowing a fast and easy comparison between the entities. Furthermore, as stated by Ba-

rajas et al. (2017), the MCDA methods shall provide a “fast and efficient technique in 

decision-making”, that stakeholders in the soccer industry can use to evaluate the finan-

cial performance of soccer clubs, considering FFP by UEFA (2012) as well. There are 

several methods that can be used in MCDA, with the SAW, COPRAS, TOPSIS, and 

PROMETHEE methods being just a few of the many that can be used (Triantaphyllou 

and Sanchez, 1997; Zopounidis, 1999).  

As stated by Ginevičius and Podviezko (2013), there is no single best MCDA method, 

which guarantees precision of evaluation, with each method having its own specific fea-

tures and logic. Therefore, discrepancies in the results of the evaluation obtained by 

each method may occur. Only the simultaneous use of several MCDA methods can 
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increase the reliability of the results (Ginevičius and Podviezko, 2013). The four MCDA 

methods used by Barajas et al. (2017) in their research, which are the SAW, COPRAS, 

TOPSIS, and PROMETHEE II method, as well as the GRA approach used in Ecer and 

Boyukaslan’s (2014) research, are used for evaluating the financial performance of the 

ten chosen European soccer clubs in this thesis. Based on the results of these methods, 

a classification of the units is established, with the average cumulative criteria for each 

club determined by each of the above methods forming the basis for the final ranking. 

Literature suggests that the choice of ratios for calculating the MCDA methods is largely 

down to the discretion of individual researchers, rather than rigorously tested scientific 

protocols. It actually appears like that researchers opt for certain ratios or variables that 

fit best within the context of their research, the study, and the industry in which a business 

operates (Plumley et al., 2017; Wilson, 2017). Across a variety of industries, researchers 

have incorporated similar areas of financial performance in their ratio analyses, namely 

debt, liquidity, and profitability (Wilson, 2017). The ratios should be of limited number, 

which can be achieved, for example, by dividing the ratios into core categories, thus 

creating a hierarchy, and then filling each category with the best representative ratios, 

keeping in mind that the selected ratios should not be correlated or over-excessive 

(Ginevičius and Podviezko, 2013). Zopounidis (1999) presents a methodology in his pa-

per developed by Bernard Roy in 1985, which can help to decide on which criteria to use 

in MCDA. This methodology comprises four levels: Level 1: Object of the decision and 

spirit of recommendation or participation; Level 2: Analyzing consequences and devel-

oping criteria; Level 3: Modeling comprehensive preferences and operationally aggre-

gating performances; and Level 4: Investigating and developing the recommendation. 

The ratios used for the chosen methods in this thesis have been taken from the research 

of Barajas et al. (2017), which are profit, stability, coverage, liquidity, and spending level 

ratios, as shown and explained in Table 2. After expressing the values of the chosen 

criteria in quantitative terms, the weights of criteria have to be determined as well. Next 

to the choice of ratios, determining their weights is also largely based on eliciting 

knowledge from the employed experts and researchers, who define quantitative criteria 

and determine their weights in relation to the goals of the evaluation (Ginevičius and 

Podviezko, 2013). Therefore, the values have been weighted with their respective 

weights within each criterion (ω) as suggested by the research of Barajas et al. (2017) 

(Table 2). Every criterion must be defined as maximizing or minimizing. The maximum 

values of maximizing criteria are considered to be the best, while the minimum values 

are the best for minimizing criteria (Barajas et al., 2017; Ginevičius and Podviezko, 

2013). Ratios that are maximizers are marked with a (+) in Table 2 and ratios functioning 

as minimizers are marked with a (-). 
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Table 2: List of ratios used for the MCDA methods to evaluate the financial performance 
of soccer clubs. 

Criterion Code Ratio Explanation Weight 
Criterion 

weight (ω) 

Profit 

NP/OP 

(+) 

Net profit /  

Operating profit 

Supports the clubs to ob-

tain a positive financial 

result 

0,030 

0,15 OP/OR 

(+) 

Operating profit 

/ Operating rev-

enues 

Shows operating activi-

ties and the best operat-

ing result at a certain 

level of revenues 

0,060 

TOR/TA 

(+) 

Total operating 

revenues /  

Total assets 

Assists clubs that best 

manage their operating 

activity 

0,060 

Stability 

STD/TL 

(-) 

Short-term debt 

/ Total liabilities 

Measures the weight of 

short-term debt regarding 

the total debt 

0,100 

0,30 LTD/TL 

(-) 

Long-term debt 

/ Total liabilities 

Estimates debt that clubs 

should meet long-term 

regarding total liabilities 

0,100 

WC/CA 

(+) 

Working capital 

/ Current assets 

Computes the short-term 

solvency of a club 
0,100 

Coverage 

E/TL (+) 
Equity / Total  

liabilities 

Calculates the net guar-

antees of the club on the 

total amount of creditors 

0,080 

0,20 
NCA/TL 

(+) 

Non-current  

assets / Total  

liabilities 

The higher the non-cur-

rent assets, the greater 

the guarantee against 

debt 

0,080 

TA/TD 

(+) 

Total assets / 

Total debt 

Indicates the level of de-

pendency on third parties 

of the club 

0,040 

Liquidity 
CSTD/ 

CL (+) 

(Cash + short-

term debt) /  

Current liabilities  

Measures the ability of 

the club to meet their pay-

ments in a very short time 

and with highly liquid as-

sets 

0,050 0,05 

Spending 

level 

W/OR 

(-) 

Wages /  

Operating  

revenues 

Adjusts personnel costs 

by exclusively weighting 

it on operating revenues 

0,150 

0,30 
W/TR  

(-) 

Wages / Total 

revenues 

Weights staff costs based 

on revenues regarding 

total revenues  

0,075 

W/OE  

(-) 

Wages /  

Operating  

expenses 

Allows to obtain the pro-

portion of operating ex-

penditures that is in-

tended to staff 

0,075 
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3.2.1.1   SAW Method 

 

The Simple Additive Weighting (SAW) method is the oldest, best known and thus most 

commonly used MCDA method (Ginevičius and Podviezko, 2013; Hwang and Yoon, 

1981; Simanaviciene and Ustinovichius, 2010), in which the researcher designates the 

weight for each criterion (Afshari et al., 2010; Barajas et al., 2017). The method is applied 

after the normalization of data (Formula 2 or 3) and transformation of values in case if 

there are negative ones (Formula 4). The evaluation of Sj is expressed in convenient 

relative values, making the unity in total ∑ Sj 
𝑛
𝑗=1 = 1. The alternatives are ranked in the 

decreasing order in accordance with the value of the cumulative criterion of the method 

Sj (Afshari et al., 2010; Ginevičius and Podviezko, 2013; Goodridge, 2016). The final 

result of the method is derived from the sum of the product of the relative weights for the 

value of each criterion (Formula 1) (Barajas et al., 2017). The SAW method is expressed 

as the following: 

Sj =∑  
𝑚
𝑗=1 ωi rij                                                   (1) 

where Sj is the cumulative criterion; ωi are the weights of the criteria; m is the number of 

the chosen criteria; rij are normalized values of the criteria; i - is the index for the criteria; 

and j - is the index for the alternatives (Podviezko and Podvezko, 2015). The normaliza-

tion of criteria is carried out by the following formulas: 

Normalization of maximizing criteria: 

𝑟̃𝑖𝑗 =
𝑟𝑖𝑗

𝑚𝑎𝑥𝑗𝑟𝑖𝑗
          (2) 

Normalization of minimizing criteria: 

𝑟̃𝑖𝑗 =
𝑚𝑖𝑛𝑗𝑟𝑖𝑗

𝑟𝑖𝑗
          (3) 

In the case that there are negative values present, both of the above-mentioned types of 

normalization require an a-priori transformation of negative values into positive ones 

(Formula 4). This can be carried out by the formula shown below: 

𝑟̃𝑖𝑗 = 1 + 𝑟𝑖𝑗 + 𝑚𝑖𝑛𝑗𝑟𝑖𝑗          (4) 

Barajas et al. (2017) write in their paper that, as an advantage of the SAW method, it is 

easy to use, hence its popularity. One limitation of this method though is its scarce 



24 
 
theoretical foundation. Another limitation pointed out by Podvezko (2011) is that all val-

ues of the criteria must be positive. A transformation of negative values into positive ones 

can also introduce distortions, as the result depends on the magnitude of the shift of the 

set values of the criteria (Podviezko and Podvezko, 2015). 

3.2.1.2   COPRAS Method 

 

The Complex Proportional Assessment (COPRAS) method was created by Zavadskas 

and Kaklauskas (1996) and can be applied to the evaluation of both maximizers and 

minimizers criteria without any prior processing (Barajas et al., 2017; Ginevičius and 

Podviezko, 2013; Podvezko, 2011). The cumulative criterion of this method has two com-

ponents, with one of them, Sj
+, being designed to comprise the maximizing criteria and, 

identical to the respective additive of the cumulative criterion, of the SAW method Sj 

(Formula 5). The cumulative criterion of the COPRAS method is expressed by the fol-

lowing formula: 

                              Zj =  Sj
+ +  

Smin
− ∑ Sj

−𝑛
𝑗=1

Sj
− ∑

Smin
−

Sj
−

𝑛
𝑗=1

                   (5) 

with Sj
+

 =∑  
𝑚
𝑖=1 ωi

+
 rij

+
 representing the contribution of the j-th alternative’s maximizing 

weighted values of the normalized criteria rij
+. The contribution of minimizing criteria is 

represented by the other component, where Sj
–

 =∑  
𝑚
𝑖=1 ωi

–
 rij

–, which is j-th alternative’s 

weighted sum of minimizing values of the normalized criteria rij
–. The minimal value of 

all minimizing criteria is Smin
− = 𝑚𝑖𝑛j Sj

−. 

3.2.1.3   TOPSIS Method 

 

The Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) method is 

considered the best solution when the distance with the best hypothetical solution V+ is 

the shortest, while the distance from the worst hypothetical solution V– is the longest 

(Formula 7, 8) (Barajas et al., 2017; Behzadian et al., 2012; Ginevičius and Podviezko, 

2013; Pavić and Novoselac, 2013; Yue, 2014). This method does not require a transfor-

mation of minimizers’ criteria to maximizers (Ginevičius and Podviezko, 2013; Ren et al., 

2007). The normalization of criteria transforms a vector to the unit vector in the TOPSIS 

method by the following formula: 
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     r̃ij=
rij

√∑ rij
2

n

j=1

                                            (6) 

where r̃ij is the normalized value of the i-th criterion for the j-th alternative.  

The distances of each i-th alternative to the best and worst hypothetical solution are 

calculated as shown below: 

𝐷𝑗
+ = √∑ (𝜔𝑖𝑟̃𝑖𝑗 − 𝑉𝑖

+)
2𝑚

𝑖=1
                     (7) 

𝐷𝑗
− = √∑ (𝜔𝑖𝑟̃𝑖𝑗 − 𝑉𝑖

−)
2𝑚

𝑖=1
                     (8) 

 

The cumulative criterion 𝐶𝑗
+ (0 ≤ 𝐶𝑗

+ ≤ 1) of the TOPSIS method is calculated as follows: 

        𝐶𝑗
+ =

𝐷𝑗
−

𝐷𝑗
++𝐷𝑗

−            (9) 

The ranking is made in decreasing order, meaning the highest value corresponds to the 

best alternative, and the lowest value to the worst (Ginevičius and Podviezko, 2013; Ren 

et al., 2007). 

3.2.1.4   PROMETHEE II Method 

 

The Preference Ranking Organization Method for Enrichment of Evaluation (PROME-

THEE) methods differ from other multicriteria methods by the depth of their intrinsic logic 

and by the use of the preference functions, which make a basis of the methods (Brans 

and Vincke, 1985; Ginevičius and Podviezko, 2013). They integrate the values of the 

selected criteria and their weights in a more sophisticated way by using preference func-

tions with few parameters (Dachowski and Gałek, 2020; Ginevičius and Podviezko, 

2013). While the PROMETHEE I method provides a partial preorder of the set alterna-

tives, the PROMETHEE II method offers a total preorder, helping the decision-makers to 

finalize the decision-making process with the selection of the best solution and offering 

a clear view of relations between the alternatives (Barajas et al., 2017). In their paper, 

Barajas et al. (2017) cite Fernández (2011), who explains the advantages of the 
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PROMETHEE II method over other MCDA methods. These advantages are the ability to 

assess qualitative aspects of the alternatives through a proper function of preference, 

the fact it is simple and easy to understand for the decision maker, and that the infor-

mation about each alternative and the evaluation criteria considered are limited to the 

alternatives considered, without additional parametric information (Fernández, 2011, 

cited in Barajas et al., 2017, p. 153). The PROMETHEE methods use the preference 

functions’ p(d) values instead of normalized values of the criteria r̃ij (Formula 10). The 

values of the functions account for the level of preference of one alternative over another, 

thus ensuring clear advantages of the method over other MCDA approaches. The need 

for transforming the minimizing criteria into maximizing ones and the negative values of 

the criteria into the positive ones is eliminated (Barajas et al., 2014; Dachowski and 

Gałek, 2020; Ginevičius and Podviezko, 2013). The preference function of the PROME-

THEE II is expressed as the following: 

 

             𝑝𝑖(𝑑) =  {

0, 𝑤ℎ𝑒𝑛 𝑑𝑖 ≤  𝑝𝑖
𝑑𝑖−𝑞𝑖

𝑠𝑖−𝑞𝑖
, 𝑤ℎ𝑒𝑛 𝑞𝑖 <  𝑑𝑖  ≤  𝑠𝑖

1, 𝑤ℎ𝑒𝑛 𝑑𝑖 ≥  𝑠𝑖

          (10) 

 

The preference function ranges in the interval 0 < p(d) < 1. 𝑞 and 𝑠 display the boundary 

parameters for each criterion 𝑖, chosen by decision-makers, with 𝑞𝑖 chosen for the lower 

and 𝑠𝑖 for the upper boundary, for example. The PROMETHEE II method yields the 

cumulative criterion of evaluation 𝐹𝑗 and ranges the alternatives in the decreasing order 

in respect of the values 𝐹𝑗 (Ginevičius and Podviezko, 2013). 

3.2.2 Results 

 

Taking the financial statements of the ten soccer clubs analyzed (Barcelona, Real Ma-

drid, Manchester United, Liverpool, Manchester City, Tottenham Hotspur, Juventus, Ar-

senal, Dortmund, and Everton) as a basis for calculation, the tables of the financial ratios 

for the seasons 2017/18, 2018/19, and 2019/20, showing the decision matrices for cal-

culation6, including the financial position among the clubs according to the results of the 

SAW, COPRAS, TOPSIS, and PROMETHEE II method, are presented below (Table 3.1, 

3.2, 3.3). 

                                                           
6 Figures taken from the clubs’ financial statements. 
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Table 3.1: Financial ratios and results of the MCDA methods of ten of the largest soccer 
clubs in Europe, depending on their revenue (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 40,38% 69,59% -77,31% 1457,49% -47,10% 134,44% -4,06% -134,62% 78,90% 13,36% 

OP/OR (+) 3,23% 5,99% 7,44% 1,60% -4,43% 22,07% -0,30% -10,42% 6,73% -51,81% 

TOR/TA (+) 67,67% 73,88% 38,14% 68,30% 41,73% 29,28% 69,97% 39,49% 112,88% 49,44% 

STD/TL (-) 67,18% 42,31% 30,04% 50,26% 28,88% 21,73% 40,47% 23,90% 24,88% 52,81% 

LTD/TL (-) 20,21% 12,28% 42,46% 18,49% 9,24% 52,48% 50,21% 35,30% 4,81% 14,95% 

WC/CA (+) -189,40% -29,90% -12,35% -56,44% -13,67% -66,39% -89,26% 46,32% 12,74% -59,20% 

E/TL (+) 12,62% 45,41% 27,50% 31,25% 61,88% 25,79% 9,32% 40,80% 70,31% 32,24% 

NCA/TL (+) 76,79% 67,45% 73,26% 67,88% 74,59% 86,94% 78,43% 30,12% 71,48% 66,83% 

TA/TD (+) 114,44% 183,18% 137,93% 145,46% 262,31% 134,76% 110,28% 168,94% 336,79% 147,59% 

CSTD/CL (+) 105,91% 141,26% 152,10% 103,08% 107,99% 135,65% 105,34% 194,07% 149,96% 104,69% 

W/OR (-) -76,94% -57,58% -50,18% -57,93% -51,88% -38,77% -49,26% -59,53% -34,83% -76,91% 

W/TR (-) -59,99% -53,54% -47,97% -57,93% -51,57% -38,77% -64,23% -59,07% -34,58% -76,91% 

W/OE (-) 59,60% 56,49% 52,47% 58,87% 49,39% 49,75% 60,88% 53,91% 37,06% 50,66% 

Sj 131,90% 104,04% 156,67% 121,17% 96,34% 176,55% 185,64% 140,66% 80,93% 112,87% 

Zj 9,54% 7,57% 5,21% 11,05% 11,27% 2,64% 8,43% 9,25% 11,28% 23,76% 

Cj 62,87% 42,33% 38,00% 43,68% 44,05% 40,51% 48,85% 39,27% 36,45% 64,07% 

Fj -9,13% 6,10% -4,68% -1,37% 9,99% -10,87% -16,12% 3,37% 19,13% 3,59% 

 
Table 3.2: Financial ratios and results of the MCDA methods of ten of the largest soccer 
clubs in Europe, depending on their revenue (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 25,81% 70,73% 21,80% 5837,76% -45,52% 67,44% -6,79% 82,94% 74,00% 87,85% 

OP/OR (+) 3,82% 7,17% 7,97% 0,12% -4,14% 22,07% -2,61% -8,25% 5,19% -67,82% 

TOR/TA (+) 61,67% 75,18% 41,91% 71,59% 45,52% 27,19% 65,99% 42,51% 92,16% 47,21% 

STD/TL (-) 50,56% 41,53% 28,66% 48,95% 28,67% 23,69% 41,47% 26,71% 25,07% 41,97% 

LTD/TL (-) 39,68% 11,67% 43,60% 17,71% 7,32% 52,49% 55,21% 30,68% 3,96% 17,58% 

WC/CA (+) -70,64% -14,58% -10,44% -100,77% -3,00% -157,71% -117,86% 2,10% 2,31% -48,08% 

E/TL (+) 9,76% 46,80% 27,74% 33,34% 64,01% 23,82% 3,32% 42,61% 70,97% 40,45% 

NCA/TL (+) 70,37% 63,76% 74,05% 75,62% 72,16% 90,81% 79,76% 72,71% 74,33% 71,66% 

TA/TD (+) 110,81% 187,97% 138,40% 150,01% 277,85% 131,28% 103,43% 174,23% 344,52% 167,94% 

CSTD/CL (+) 123,05% 132,94% 171,74% 110,30% 138,31% 130,76% 102,71% 167,78% 144,55% 116,44% 

W/OR (-) -64,54% -52,21% -52,99% -58,14% -58,91% -38,77% -51,30% -59,39% -45,26% -87,79% 

W/TR (-) -54,64% -46,06% -50,90% -58,14% -58,58% -38,77% -48,49% -59,01% -44,50% -87,79% 

W/OE (-) 55,60% 49,09% 55,12% 58,21% 56,26% 49,74% 65,73% 54,86% 46,89% 52,31% 

Sj 176,09% 105,01% 178,16% 127,96% 96,63% 202,16% 220,34% 146,36% 79,63% 122,31% 

Zj 7,07% 8,23% 6,33% 12,49% 10,28% 7,07% 8,93% 9,40% 11,12% 19,09% 

Cj 44,35% 37,34% 34,28% 45,61% 40,99% 46,50% 48,06% 38,61% 36,73% 65,18% 

Fj -13,20% 3,97% -1,29% -3,05% 11,80% -14,07% -23,54% 12,44% 22,35% 4,59% 

 
Table 3.3: Financial ratios and results of the MCDA methods of ten of the largest soccer 
clubs in Europe, depending on their revenue (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 97,54% 78,64% -387,93% 56,16% 78,97% 160,23% -16,34% 48,28% 101,89% 79,82% 

OP/OR (+) -11,70% 0,06% 1,03% -143,40% -33,36% -10,18% -12,22% -28,72% -10,51% -94,27% 

TOR/TA (+) 48,15% 56,91% 36,79% 65,40% 43,80% 20,92% 48,72% 36,83% 81,00% 49,56% 

STD/TL (-) 65,83% 33,41% 28,79% 42,01% 34,81% 29,46% 36,96% 25,18% 23,67% 66,73% 

LTD/TL (-) 31,78% 29,43% 45,82% 30,11% 7,83% 52,40% 42,72% 40,97% 17,36% 14,36% 

WC/CA (+) -163,31% -30,51% -77,19% -30,06% -51,73% -95,59% -56,24% -11,67% -60,25% -99,19% 

E/TL (+) 2,39% 37,16% 25,39% 27,88% 57,36% 18,14% 20,32% 36,85% 58,97% 18,91% 

NCA/TL (+) 75,00% 74,40% 83,75% 67,70% 77,06% 84,94% 77,33% 32,35% 85,23% 66,50% 

TA/TD (+) 102,45% 159,14% 134,03% 138,65% 234,51% 122,16% 125,51% 158,35% 243,73% 123,32% 

CSTD/CL (+) 116,72% 128,17% 112,94% 147,49% 104,66% 140,99% 101,47% 146,64% 102,71% 122,54% 

W/OR (-) -56,97% -59,35% -55,80% -66,46% -73,46% -46,26% -47,24% -67,98% -52,43% -86,07% 

W/TR (-) -68,78% -50,37% -53,85% -66,46% -72,97% -46,26% -45,22% -67,98% -51,28% -86,07% 

W/OE (-) 50,72% 50,23% 54,39% 58,13% 54,81% 41,99% 62,61% 52,87% 46,50% 44,30% 
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Sj 130,15% 112,08% 133,00% 122,65% 92,69% 140,27% 133,88% 122,06% 103,16% 107,67% 

Zj 10,15% 10,02% 4,96% 11,38% 11,38% 10,96% 8,59% 8,66% 13,20% 10,69% 

Cj 51,97% 31,46% 44,13% 46,88% 42,33% 40,92% 35,22% 36,28% 36,21% 56,99% 

Fj -16,42% 6,03% -8,61% 1,68% 17,65% -10,38% -17,03% 8,10% 15,70% 3,28% 

 

In the following, resulting from the outcomes of the application of the four MCDA methods 

used for this research on the clubs presented above for the seasons 2017/18, 2018/19, 

and 2019/20, rankings classifying the selected clubs according to the MCDA methods 

for the analyzed periods are shown below (Table 4.1, 4.2, 4.3). 

Table 4.1: Classification of selected clubs according to the MCDA methods for the sea-
son 2017/18. 

2017/18 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

Method 

SAW Sj 5 8 3 6 9 2 1 4 10 7 

COPRAS Zj 5 8 9 4 3 10 7 6 2 1 

TOPSIS Cj 2 6 9 5 4 7 3 8 10 1 

PROMETHEE II Fj 8 3 7 6 2 9 10 5 1 4 

Cumulative  

classification 
20 25 28 21 18 28 21 23 23 13 

Classification 2017/18 3 8 9_10 4_5 2 9_10 4_5 6_7 6_7 1 

 
Table 4.2: Classification of selected clubs according to the MCDA methods for the sea-
son 2018/19. 

2018/19 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

Method 

SAW Sj 4 8 3 6 9 2 1 5 10 7 

COPRAS Zj 9 7 10 2 4 8 6 5 3 1 

TOPSIS Cj 5 8 10 4 6 3 2 7 9 1 

PROMETHEE II Fj 8 5 6 7 3 9 10 2 1 4 

Cumulative  

classification 
26 28 29 19 22 22 19 19 23 13 

Classification 2017/18 8 9 10 2_4 5_6 5_6 2_4 2_4 7 1 

 
Table 4.3: Classification of selected clubs according to the MCDA methods for the sea-
son 2019/20. 

2019/20 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

Method 

SAW Sj 4 7 3 5 10 1 2 6 9 8 

COPRAS Zj 6 7 10 3 2 4 9 8 1 5 

TOPSIS Cj 2 10 4 3 5 6 9 7 8 1 

PROMETHEE II Fj 9 4 7 6 1 8 10 3 2 5 

Cumulative  

classification 
21 28 24 17 18 19 30 24 20 19 

Classification 2017/18 6 9 7_8 1 2 3_4 10 7_8 5 3_4 

 

The results show that for the season 2017/18, Everton performed best, with Manchester 

City in second place and Barcelona in third place. The worst performing clubs were Man-

chester United and Tottenham, sharing the last place. In the 2018/19 season, Everton 

still performed best, with Arsenal, Juventus, and Liverpool sharing the second place and 

Manchester United coming last again. For the season 2019/20, Liverpool came in first 
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place, Manchester City came in second, and Tottenham and Everton shared third place. 

The worst performing club in that season was Juventus. The results from the ratio anal-

yses show that there was an improvement in the financial situation for most clubs, con-

sistent with a continuous improvement in European soccer over the last decade (Deloitte, 

2021). Only in the season 2019/20 there was a decrease in the financial performance of 

all clubs, which is likely due to the Covid-19 pandemic causing a suspension of play in 

all leagues of the analyzed clubs, with wage cuts and missing revenues from match days, 

that continued to be missing after they were allowed to play again, but without spectators 

for almost one more year. As the classification of the selected clubs according to the 

MCDA methods for the seasons 2017/18 (Table 4.1), 2018/19 (Table 4.2), and 2019/20 

(Table 4.3) show, the only clubs improving their position year over year within the ana-

lyzed period compared to the other clubs were Liverpool (from fourth to second to first) 

and Tottenham (from ninth to fifth to third). Clubs performing consistently (within the 

range of three places in the ranking) were Everton (rank one to three), Dortmund (rank 

five to seven), and Real Madrid (rank eight to nine). The biggest decrease in the financial 

performance in the 2019/20 season compared to the other clubs analyzed took Juventus, 

from second place in 2018/19 to last place in 2019/20, followed by Arsenal, also from 

second place in 2018/19 to seventh in 2019/20. 

3.3 The Grey Relational Analysis Approach 

 

The GRA approach presented in the paper by Ecer and Boyukaslan (2014) is based on 

ranking alternatives as to their relation grade. This method can be used in decision-mak-

ing by ordering the criteria according to their relation grade when there are many criteria, 

especially used when samples are small and when the sample distribution is not known. 

It was first introduced by Ju-Long (1982), who called the two elements in a specific sys-

tem or the similarities or differences between two sub-systems “grey relation”. The term 

“grey” here either means a lack of information or not being known at all, with the GRA 

benefiting from measuring the development in the changes of similarities and differences 

between the elements (Ecer and Boyukaslan, 2014; Ju-Long, 1982). The GRA method 

allows the determination of the level of the relation between each factor that occurs in a 

grey system and the compared factor series. One of the purposes of this method is the 

separation of important variables in groups between themselves by recognizing unim-

portant ones among various variables, allowing variables in one group to become related 

to each other and thus can be separated from other groups. 
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In the first step, a decision matrix must be constructed: 

    𝑋𝑖 = [

𝑥1(1)

𝑥2(1)

𝑥1(2)
𝑥2(2)

…
…

𝑥1(𝑛)
𝑥2(𝑛)

⋮              ⋮ ⋱ ⋮
𝑥𝑛(1) 𝑥𝑛(2) ⋯ 𝑥𝑛(𝑛)

]        (11) 

In step two, the referential series of 𝑥0 = (𝑥0(1), 𝑥0(2), … , 𝑥0(𝑗), … , 𝑥0(𝑛)) with 𝑗 

entities must be generated, and 𝑥𝑖  as the compared series of 𝑥𝑖 =

(𝑥𝑖(1), 𝑥𝑖(2), … , 𝑥𝑖(𝑗), … , 𝑥𝑖(𝑛)), where 𝑖 = 1, 2, …, m. 

In the third step, the data sets have to be normalized. The data can be treated as one of 

three types: larger-is-better (Formula 12), smaller-is-better (Formula 13), and nominal-

is-better (Formula 14) (Ecer and Boyukaslan, 2014). For larger-is-better transformations, 

𝑥𝑖(𝑗) can be transformed to 𝑥𝑖
+(𝑗). The formula is defined as: 

𝑥𝑖
+ =

𝑥𝑖(𝑗)−𝑚𝑖𝑛𝑗𝑥𝑖(𝑗)

𝑚𝑎𝑥𝑗𝑥𝑖(𝑗)−𝑚𝑖𝑛𝑗𝑥𝑖(𝑗)
        (12) 

where 𝑚𝑎𝑥𝑗𝑥𝑖(𝑗) is the maximum value and 𝑚𝑖𝑛𝑗𝑥𝑖(𝑗) the minimum value of entity 𝑗. 

For smaller-is-better, the formula to transform 𝑥𝑖(𝑗) to 𝑥𝑖
−(𝑗) is: 

𝑥𝑖
− =

𝑚𝑎𝑥𝑗𝑥𝑖(𝑗)−𝑥𝑖(𝑗)

𝑚𝑎𝑥𝑗𝑥𝑖(𝑗)−𝑚𝑖𝑛𝑗𝑥𝑖(𝑗)
       (13) 

For nominal-is-best, if the target value is 𝑥0𝑏(𝑗) and 𝑚𝑎𝑥𝑗𝑥𝑖(𝑗) ≥ 𝑥0𝑏(𝑗) ≥

𝑚𝑖𝑛𝑗𝑥𝑖(𝑗), then the formula is the following: 

 𝑥𝑖
∗ =

|𝑥𝑖(𝑗)−𝑥0𝑏(𝑗)|

𝑚𝑎𝑥𝑗𝑥𝑖(𝑗)−𝑥0𝑏(𝑗)
       (14) 

After these operations, the decision matrix becomes as shown below: 

𝑋𝑖 = [

𝑥1
∗(1)

𝑥2
∗(1)

𝑥1
∗(2)

𝑥2
∗(2)

…
…

𝑥1
∗(𝑛)

𝑥2
∗(𝑛)

⋮              ⋮ ⋱ ⋮
𝑥𝑛

∗ (1) 𝑥𝑛
∗ (2) ⋯ 𝑥𝑛

∗ (𝑛)

]        (15) 

After normalizing the data, the distance of 𝛥(𝑗), which is the absolute value of the differ-

ence between 𝑥0
∗ and 𝑥𝑖

∗ at the 𝑗-th point, must be computed. The formula is: 



31 
 

𝛥0𝑖(𝑗) = |𝑥0
∗(𝑗) − 𝑥𝑖

∗(𝑗)| = [

𝛥01(1) 𝛥01(2)

𝛥02(1) 𝛥02(2)

…
…

𝛥01(𝑛)

𝛥02(𝑛)
⋮                ⋮ ⋱ ⋮

𝛥0𝑚(1) 𝛥0𝑚(2) ⋯ 𝛥0𝑚(𝑛)

]      (16) 

In step five, the grey relational equation is applied to the computed grey relational coef-

ficient 𝛾0𝑖(𝑗) using the following equation: 

𝛾0𝑖(𝑗) =
∆𝑚𝑖𝑛+𝜉∆𝑚𝑎𝑥

∆0𝑖(𝑗)+𝜉∆𝑚𝑎𝑥
         (17) 

where  ∆𝑚𝑎𝑥= 𝑚𝑎𝑥𝑖𝑚𝑎𝑥𝑗∆0𝑖(𝑗), ∆𝑚𝑖𝑛= 𝑚𝑖𝑛𝑖𝑚𝑖𝑛𝑗∆0𝑖(𝑗), and 𝜉 ∈ [0,1].  

In step six, the degree of the grey coefficient Γ𝑜𝑖  is computed. If the weights (ω𝑖) of 

criteria are equally distributed, the degree of the grey coefficient Γ𝑜𝑖 is computed as: 

Γ𝑜𝑖 =
1

𝑛
∑ 𝛾0𝑖(𝑗)𝑛

𝑗=1                (18) 

If the weights (ω𝑖) of criteria are differently distributed, the degree of the grey coefficient 

Γ𝑜𝑖 is computed as: 

   Γ𝑜𝑖 =
1

𝑛
∑ [ω𝑖(𝑗)𝛾0𝑖(𝑗)]𝑛

𝑗=1                (19) 

For decision-making processes, if any alternative has the highest Γ𝑜𝑖 value, then it is the 

most important one. Therefore, priorities of preferences can be ranked in accordance 

with Γ𝑜𝑖  values (Ecer and Boyukaslan, 2014). 

Table 5.1: Results of the GRA method for the season 2017/18. 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 

Juventus Arsenal Dortmund Everton 

Г 4,17% 4,21% 3,94% 3,99%  4,565% 4,16% 3,60% 4,51% 5,59% 4,567% 

Rank 6 5 9 8 3 7 10 4 1 2 

 
Table 5.2: Results of the GRA method for the season 2018/19. 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 

Juventus Arsenal Dortmund Everton 

Г 3,49% 4,32% 4,20% 3,81% 4,77% 4,16% 3,18% 4,49% 5,73% 4,67% 

Rank 9 5 6 8 2 7 10 4 1 3 
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Table 5.3: Results of the GRA method for the season 2019/20. 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 

Juventus Arsenal Dortmund Everton 

Г 3,70% 4,58% 4,13% 4,32% 5,25% 4,44% 3,77% 4,73% 5,54% 4,93% 

Rank 10 5 8 7 2 6 9 4 1 3 

 

The results show that Dortmund performed best in each analyzed season, with Man-

chester City and Everton in second and third place. In the seasons 2017/18 and 2018/19, 

Juventus performed the worst, while Barcelona ranked last in the 2019/20 season. The 

results also present similar performances for most clubs over all three analyzed seasons. 

Only Barcelona shows a steady decrease in their financial performance over the ana-

lyzed period.  

 3.4 The Performance Assessment Model 

 

Plumley et al. (2017) devised and tested the PAM as a robust statistical model in their 

paper to conduct data analysis over longitudinal time periods and measure both, the 

financial and sporting performance of professional soccer clubs. It has been developed 

using recognized statistical techniques to minimize covariance, and it can be used as an 

analytical tool to check for performance health makers to detect where clubs may be 

considered at risk. The PAM model can also be used to quantify club objectives, help 

analysts to find out how clubs are performing based on economic principles, as well as 

governing bodies and decision makers within the sport industry and the respective sports 

to inform policy and set new regulations. The PAM outlines a composite index score that 

presents a club’s performance in relation to its competitors. Plumley et al. (2017) applied 

the model to a set of 21 clubs from the EPL between 1992-2013 to identify trends in 

performance. The original model, namely neutral model, was made up of 18 different 

variables, nine financial and nine sporting, with equal weights applied to each variable. 

It takes its origins from the FOrNeX model (Andrikopolous and Kaimenakis, 2009), which 

outlines an approach to model the intellectual capital of a soccer club. For both dimen-

sions of performance, financial and sporting, a weight is assigned which sums up to 1. 

The performance of the soccer club analyzed is displayed as the weighted average of 

both of these performances.  

Within those two dimensions of performance, Plumley et al. (2017) used a number of 

indicators. As of the financial indicators, they were finalized through a discussion with 

several experts in the field and through a cross-reference of Deloitte’s suggested key 

performance indicators (KPI) for a soccer club. For the sporting performance indicators, 
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they devised measures accurately describing how on-field success/failure can be cap-

tured in a series of indicators that are logical, and for which the raw data is publicly avail-

able. All indicators are weighted and sum up to 1, so that each club has a dimension 

score for each subdomain, for which they used a hypothetical league rank column, that 

is then used to calculate the OPS for each club. A lower OPS is more desirable, with the 

perfect score for each indicator being 1. The league rank for each subdomain is derived 

from how well a club is performing in comparison to the other clubs on the examined 

indicator. For each subdomain, the league rank will range from 1 (best performance) to 

n (worst performance), with n being categorized by how many teams are analyzed, which 

are ten in this thesis. After their first tests, the authors restated the PAM model to get 

more reliable results, for which they used a justified weighting system that considers the 

different measures in the model as well as current regulations in the industry, and for 

which they reduced the amount of financial and sporting variables, since some of them 

showed a strong correlation with other variables. Eventually, their final model consisted 

of five financial and three sporting variables.  

To allow a better comparison between the different MCDA methods and the PAM model, 

the financial indicators used for analyzing the ten clubs for the seasons 2017/18, 

2018/19, and 2019/20 with the help of the MCDA methods are being used for calculating 

the PAM model as well instead of the indicators used by Plumley et al. (2017), including 

their weights. For the sporting indicators, the three indicators used by Plumley et al. 

(2017) will be used, including their set weights, which are league points (the amount of 

points a club acquires through sporting performance in a given season), total game var-

iance (the difference between the fixed number of games a club is guaranteed to play 

versus the actual number they played (including all league games and domestic and 

international cup competitions)), and attendance spread (the difference between the 

highest and lowest match attendances at home expressed as an absolute figure). While 

league points and total game variance are maximizing criteria, attendance spread is a 

minimizing criterion. The total weights are relative to the number of indicators in each 

dimension, resulting in 0,8125 for the financial indicators and 0,1875 for the sporting 

indicators. All indicators used for the final model for this analysis are shown below in 

Table 6. 
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Table 6: List of financial and sporting indicators used in the PAM model to evaluate the 
overall performance of soccer clubs. 

Dimension Criterion/Indicator Weights Total Weights 

Financial Indicators 

NP/OP (+) 0,030 

0,8125 

OP/OR (+) 0,060 

TOR/TA (+) 0,060 

STD/TL (-) 0,100 

LTD/TL (-) 0,100 

WC/CA (+) 0,100 

E/TL (+) 0,080 

NCA/TL (+) 0,080 

TA/TD (+) 0,040 

CSTD/CL (+) 0,050 

W/OR (-) 0,150 

W/TR (-) 0,075 

W/OE (-) 0,075 

Sporting Indicators7 

League Points 0,333 

0,1875 Total Game Variance 0,333 

Attendance Spread8 0,333 

 

In order to get an OPS, every club must be ranked against each other for each criterion, 

allowing a rank within the league rank system among the clubs. The position each club 

receives for a criterion will then be multiplied with the corresponding weight of that crite-

rion to get a score, allowing the calculation of the OPS (Table 7.1, 7.2, 7.3). 

Table 7.1: OPS for all analyzed clubs for the season 2017/18. 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 

Juventus Arsenal Dortmund Everton 

Financial  

Performance Score 
7,795 4,980 5,070 6,410 4,200 4,585 6,845 5,825 1,980 7,310 

Sporting  

Performance Score 
3,663 4,662 4,662 4,662 2,664 7,659 2,997 6,993 7,659 9,324 

OPS 7,0203 4,9204 4,9935 6,0823 3,9120 5,1614 6,1235 6,0440 3,0448 7,6876 

Rank 9 3 4 7 2 5 8 6 1 10 

 
Table 7.2: OPS for all analyzed clubs for the season 2018/19. 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 

Juventus Arsenal Dortmund Everton 

Financial  

Performance Score 
7,685 4,335 5,365 6,280 5,450 4,630 6,790 5,520 1,935 7,010 

Sporting  

Performance Score 
4,662 6,660 6,993 3,996 3,330 6,327 4,662 5,328 4,995 7,992 

OPS 7,1182 4,7709 5,6703 5,8518 5,0525 4,9482 6,3910 5,4840 2,5088 7,1941 

Rank 9 2 6 7 4 3 8 5 1 10 

                                                           
7 The data for the sporting indicators has been taken from wikipedia.com. 
8 The data for the attendance spread, including highest and lowest attendance on home match days, has 
been taken from wikipedia.com and footballwebpages.co.uk. 
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Table 7.3: OPS for all analyzed clubs for the season 2019/20. 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 

Juventus Arsenal Dortmund Everton 

Financial  

Performance Score 
6,955 4,225 5,610 5,895 5,815 4,775 5,715 5,695 2,985 7,330 

Sporting  

Performance Score 
7,326 5,994 4,995 4,662 4,329 7,326 2,997 5,328 5,661 5,994 

OPS 7,0246 4,5567 5,4947 5,6638 5,5364 5,2533 5,2054 5,6262 3,4868 7,0795 

Rank 9 2 5 8 6 4 3 7 1 10 

 

The results show that Dortmund is the best performing team considering both financial 

and sporting performance in every analyzed season. This is due to their outstanding 

financial performance, being almost twice as good as the second-best performing club 

in every season. Real Madrid is also very consistent at the top, coming in third place in 

the 2017/18 season and second in the seasons 2018/19 and 2019/20, with a healthy 

balance between financial and sporting performance. On the other half of the table, 

Everton finished last in every season, closely followed by Barcelona, both with one of 

the worst financial performances among the analyzed clubs. While Barcelona still per-

formed worse financially in the 2017/18 and 2018/19 seasons than Everton, Everton rec-

orded the worst sporting performance in that years, consistent with their poor positioning 

in the league table and consequently their absence in European cup competitions most 

of the time. Liverpool also shows very consistent results, with one of the best sporting 

performances throughout the three seasons, but still placing in seventh and eighth place 

due to their financial performances.  

3.5 The Correlation between Sporting and Financial Per-
formance in Soccer  

 

Since there are two types of performance in soccer, sporting (on-field) and financial (off-

field) performance, there remains the question in how far they are correlated to each 

other. In the literature there is a partial recognition that they may be linked (Cornwell et 

al., 2001; Plumley et al., 2017; Sloane, 2015; Szymanski and Kuypers, 1999; Wilson, 

2017), but the outputs are mixed. As these authors highlight, there remains a pragmatic 

problem with the debate surrounding which one is cause and effect (Wilson, 2017). Plum-

ley et al. (2017) agree and state that profit and utility maximization ultimately represent 

motivations, and that there is not a unique relationship between motivation and outcome, 

since a poor financial performance not necessarily implies utility maximization (Plumley 

et al., 2017). Soccer clubs share the same imperative concerning the need to pay wages 

to invest in the development of player talents in order to achieve winning performances 

that not only satisfy shareholders and investors, but also to keep the sport attractive and 

the people interested and willing to pay for its product (Chadwick, 2009; Kuypers and 
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Szymanski, 1999; Plumley et al., 2017). Smith and Steward (2010) argue that success 

in team sports therefore is a function of a strong stream of revenue, primarily because 

teams have to pay the best wages to secure the best playing talents. In the FC Bayern 

Munich documentation “Behind the Legend” (2021), the financial director of Bayern Mu-

nich, Jan-Christian Dreesen, also said that “titles are not won via the cost side, but via 

the revenue side” (Dreesen, 2021, Behind the Legend, episode 6). As such, irrespective 

of what owners actually want to do, they must balance the financial and sporting objec-

tives of the club accordingly in order to maximize playing success (Wilson and Plumley, 

2018). In the case of Chelsea after they were purchased by Abramovich in 2003, in the 

light of the subjectivity surrounding profit and utility maximization, when they moved to-

ward the win maximizing end of the continuum (Wilson, 2017), the data does depict a 

trade-off between financial and sporting performance when the owner was attempting to 

strengthen playing talents to drive success on the pitch (Plumley et al., 2017). Similar 

evidence can be found in the case of Manchester City after they were purchased by Abu 

Dhabi’s Sheikh Mansour bin Zayed Al Nahyan in 2008.  

Kuypers and Szymanski (1999) though found little evidence of a significant relationship 

between changes in profit and changes in the league’s table position after analyzing 40 

soccer clubs between 1978-1997. Kuper and Szymanski (2018) also analyzed the cor-

relation between changing league position and changing profits of EPL teams between 

1993-2012, finding no significant correlation between the two factors. They argue that it 

is not the way that winning matches can help a club make profit, but rather the other way 

around: if a club finds new revenues, that can help them win matches. Sakınç et al. 

(2017) also tested the relationship between sporting success and financial performance 

based on the data of 22 European soccer clubs listed on stock exchange markets for the 

period of 2005-2014. They used the Spearman’s rank coefficient, finding a weak but 

positive correlation. The coefficient was so low though that they could not conclude that 

there is a positive and statistically significant correlation between sporting and financial 

performance. Plumley et al. (2017) also found a weak, but statistically significant, positive 

correlation between sporting and financial performance after analyzing 22 EPL clubs 

between 1992-2013. Although some literature suggests that there should be a negative 

correlation between sporting and financial performance of a soccer club, since more 

money must be invested to secure the best playing talents and with them success on the 

pitch (Barajas et al., 2014; Cornwell et al., 2001; Wilson, 2017), and since sporting per-

formance can have an impact on the financial performance of a soccer club as found by 

Kuypers and Szymanski (1999), Plumley et al. (2017), and Smith and Steward (2010), 

the hypothesis is that, based on the statistical findings by Kuypers and Szymanski 

(1999), Plumley et al. (2017), and Sakınç et al. (2017), there is a positive correlation 
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between the financial and sporting performance of a soccer club. In order to test this 

hypothesis, the correlation of the sporting performance resulting from the PAM method 

as well as the financial performance resulting not only from the PAM, but also from the 

other tested methods will be statistically derived in the following, using the Spearman’s 

Rank Correlation Test, which measures the correlation between two non-linear variables, 

in this case between sporting and financial performance. 

The Spearman’s correlation coefficient 𝑟𝑠 (Formula 20), which is used to assess how well 

the relationship between two variables can be described using a monotonic function, is 

calculated with the following formula: 

                             𝑟𝑠 = 𝜌𝑅(𝑋),𝑅(𝑌) =
𝑐𝑜𝑣(𝑅(𝑋),𝑅(𝑌))

𝜎𝑅(𝑋)𝜎𝑅(𝑌)
                           (20) 

where 𝜌 denotes the Pearson correlation coefficient, applied to the rank variables R(X) 

and R(Y); 𝑐𝑜𝑣(𝑅(𝑋), 𝑅(𝑌)) is the covariance of the rank variables; and 𝜎𝑅(𝑋) and 

𝜎𝑅(𝑋) are the standard deviations of the rank variables. 

Squaring 𝑟𝑠 allows the calculation of the coefficient of determination R2, which explains 

how much of the variability in sporting performance can be explained by the variability in 

financial performance and vice versa. To evaluate the probability of receiving results that 

support the alternative hypothesis of a positive correlation between sporting and financial 

performance while assuming that the null hypothesis is true, which is that there is no 

correlation between the variables, the p-value (Formula 21) is used. It is the probability 

of obtaining results at least as extreme as the observed results of a statistical hypothesis 

test, assuming that the null hypothesis is correct (Investopedia, 2021b). With a signifi-

cance level of α = 0,05 (or 5%), which is the probability of rejecting the null hypothesis 

when it is true, a p-value of p ≥ 0,05 indicates that the null hypothesis cannot be rejected, 

while a p-value of p < 0,05 means that the null hypothesis can be rejected and that there 

is evidence for the alternative hypothesis, which is that there is a positive correlation 

between sporting and financial performance. Calculating the p-value from a Z-statistic, it 

is expressed as the following formula: 

         𝑍 =
𝑝−𝑝0

√
𝑝0(1−𝑝0)

𝑛

           (21) 

with 𝑝̂ being the sample proportion; p0 being the assumed population proportion in the 

null hypothesis; and n being the sample size. In order to find the corresponding level of 

p from the z-value obtained, the z-table has to be examined. 
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To evaluate whether there is a correlation between sporting and financial performance, 

the Spearman’s Rank Correlation Test, the coefficient of determination, and the p-value 

have to be determined for all the methods used for evaluating the financial and sporting 

performance for the analyzed clubs during the analyzed period. While for the PAM 

method there already is a financial performance score next to the sporting one, such a 

financial performance score has been determined for the other MCDA methods as well, 

by multiplying the financial results with the total weight of financial performance of 

0,8125, receiving a score that can be compared to the sporting score already determined 

for the PAM method. The results when using the average scores from all analyzed sea-

sons for all the methods used are shown below in Table 8. 

Table 8: Results of the Spearman’s Rank Correlation Test and Regression Analysis for 
all methods used (2017-2020). 

Method 
Spearman’s correla-

tion coefficient (rs) 

Coefficient of determi-

nation (R2) 

Probability 

value (p-value) 

SAW -0,1437 0,0206 0,3460 

COPRAS 0,3124 0,0976 0,1896 

TOPSIS 0,2939 0,0864 0,2049 

PROMETHEE II 0,1830 0,0335 0,3064 

GRA 0,3972 0,1579 0,1278 

PAM -0,0775 0,0060 0,4158 

 

The results of Spearman’s correlation coefficient show that for the COPRAS, TOPSIS, 

PROMETHEE II, and GRA method, there is a weak, but positive correlation between the 

average sporting and financial performance score for all analyzed seasons. According 

to the results of the SAW and PAM methods, there is a weak, but negative correlation 

between the variables. Since for the PAM method rs is between 0 and -0,1, though, it is 

not statistically significant, meaning that it is so small that no correlation can be con-

cluded. The results of the coefficient of determination show that with the PAM method, 

only 0,6% of the change in sporting performance can be explained by the change in 

financial performance, while with the GRA method, 15.79% of the change in sporting 

performance can be explained by the change in financial performance. The GRA method 

has the largest coefficient of determination out of the analyzed methods, but it is still not 

large enough to conclude that there is a significant correlation. For that reason, the p-

value has been determined by performing a one-tailed analysis. Since the p-value of all 

methods is larger than 0,05, the null hypothesis cannot be rejected with a significance 

level of α = 0,05, meaning that there is no statistically significant correlation between 

sporting and financial performance. Looking at the financial and sporting results of all 
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used methods9, it can be seen that for no method a decreasing financial score automat-

ically indicates either a decreasing or increasing sporting score and vice versa, support-

ing the findings that there is no statistically significant correlation between the variables.  

Taking into consideration the findings of Kuper and Szymanski (2018) and the expertise 

of Dreesen (2021), it has been assumed that sporting performance is the response or 

outcome variable, therefore the cause, while financial performance is the explanatory or 

predictor variable, meaning the effect. This, however, cannot be statistically derived, as 

already described by other authors, since there is no statistically significant correlation, 

for which one can be the predictor value of the other. This supports Plumley et al.’s 

(2018) assumption, that profit and utility maximization ultimately represent motivations, 

and that there is not a unique relationship between motivation and outcome. The ab-

sence of a statistically significant correlation between sporting and financial performance 

may as well explain the problematic surrounding the debate which of these factors is 

cause and which is effect. If there is no correlation, neither one of them is the cause nor 

effect of the other one. In this case, it can no longer be assumed that sporting perfor-

mance is the cause and financial performance the effect. 

4 Discussion 

4.1 Summary and Interpretation of Results  

 

In order to answer the research question “how to evaluate the financial performance of 

soccer clubs”, six different methods have been analyzed: five MCDA methods, which are 

the SAW, COPRAS, TOPSIS, PROMETHEE II, and GRA method; and the PAM method. 

Furthermore, the correlation between financial and sporting performance has been ex-

amined. In this chapter, the results of all used methods are being summarized and inter-

preted, taking into consideration the specific industry in which soccer operates, the busi-

ness of soccer, as well as accounting standards and UEFA standing orders. Also, limi-

tations of the research and methods used as well as their impact on the results of this 

thesis are being discussed. In the end, recommendations for further research are being 

proposed based on the results and limitations of this thesis. 

To evaluate the financial performance of soccer clubs, using univariate ratio analysis is 

not sufficient, since they only focus on a very limited number of ratios at a specific mo-

ment in time and depend on the assumption that there are linear relationships between 

the analyzed variables (Ecer and Boyukaslan, 2014; Guzmán and Morrow, 2007). When 

                                                           
9 Calculations and results can be seen in the appendix. 
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analyzing a soccer club, multiple variables and indicators have to be taken into consid-

eration. This is because of the specific nature of the soccer industry, where profit is not 

the common objective, revenues are mainly being earned through broadcasting rights 

and spent on wages for sporting staff, and clubs often being leveraged by high amounts 

of debt (Barajas et al., 2017; Kuper and Szymanski, 2018; Wilson, 2017). If univariate 

ratio analysis is used that only takes liquidity indicators into consideration, for example, 

spending level or profitability indicators would be ignored, which can influence the overall 

financial performance of a club to the better or worse. Therefore, MCDA methods have 

been developed, which have new and more flexible structures and take multiple criteria 

into consideration (Barajas et al., 2017; Zopounidis, 1999). They measure the financial 

stability and performance of a company by establishing the best alternative on the same 

scenario (Barajas et al., 2017; Ginevičius and Podviezko, 2013; Podvezko, 2011). They 

are based on qualitative criteria, through ratios and weights, improving the decision-mak-

ing process by reducing subjectivity and solving financial problems in a realistic context 

(Zopounidis, 1999).  

The main advantages that MCDA methods provide in financial management are the pos-

sibility of structuring complex evaluation problems, the introduction of both quantitative 

and qualitative criteria in the evaluation process, as well as the transparency in the eval-

uation, allowing a better argumentation in financial decisions (Zopounidis, 1999). An-

other advantage of the MCDA methods is that they do not only allow the use of a wide 

range of multidimensional criteria, but that they can also express the evaluation results 

in the clear form of ranking tables (Ginevičius and Podviezko, 2013), allowing a fast and 

easy comparisons between the entities. There are various MCDA methods that can be 

used, but there is no single best MCDA method which guarantees precision of evalua-

tion, with each method having its own specific features and logic. Therefore, discrepan-

cies in the results of the evaluation obtained by each method may occur. Only the sim-

ultaneous use of several MCDA methods can increase the reliability of the results 

(Ginevičius and Podviezko, 2013).  

The methods that were chosen for analysis in this thesis are the SAW, COPRAS, TOP-

SIS, and PROMETHEE II method (Barajas et al., 2017), as well as the GRA approach 

(Ecer and Boyukaslan, 2014). While the SAW method presents an easy method to use, 

and therefore being the most popular one as well, all values of the criteria must be pos-

itive, and a transformation of negative values into positive ones can introduce distortions 

as the result depends on the magnitude of the shift of the set values of criteria (Podviezko 

and Podvezko, 2015). Spending level ratios such as wages/operating revenues or 

wages/total revenues, which are minimizing criteria and used in this thesis, but have 

negative values, could be influenced by a transformation of negative values to positive 
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ones and distort the results. The COPRAS method can be applied to the evaluation of 

both maximizers and minimizers criteria without any prior processing (Barajas et al., 

2017; Ginevičius and Podviezko, 2013; Podvezko, 2011), just like the TOPSIS method 

(Ginevičius and Podviezko, 2013; Ren et al., 2007). The disadvantage of the COPRAS 

method is that it is less stable than the SAW and COPRAS method in the cases of data 

variation and more sensitive to slight variations of data, which can lead to different rank-

ings compared to other methods. This can be seen at the classification of some of the 

selected clubs (Table 4.1, 4.2, 4.3), although the results of every method differ from those 

of the other methods in some cases, sometimes displaying the complete opposite rank 

(for example Dortmund), while being consistent again for other clubs (for example Liver-

pool, Manchester United or Everton).  

While the TOPSIS method also does not require the processing of negative value like 

the COPRAS method, with the computation process being straightforward and depicted 

in a simple mathematical form, the disadvantage of it is the phenomenon of rank reversal, 

where the alternatives’ order of preference changes when an alternative is added to or 

removed from the decision problem, leading to the order of preferences being totally 

inverted (Socorro García-Cascales and Teresa Lamata, 2012), which can make the va-

lidity of this method debatable. The method was used in this thesis anyway, since no 

alternative has been added or removed during the calculation process. The PROME-

THEE II method differs from the other MCDA methods by the depth of its intrinsic logic 

and by the use of the preference functions, which form a foundation of the method (Brans 

and Vincke, 1985; Ginevičius and Podviezko, 2013). The advantages of this method are 

the ability to assess qualitative aspects of the alternatives through a proper function of 

preference, that it is simple and easy to understand for the decision maker, and that the 

information required to operate is limited to that of each alternative and the evaluation 

criteria considered, without additional parametric information (Fernández, 2011, cited in 

Barajas et al., 2017, p. 153). The limitations of this method are rank reversal as well, and 

that complete orders for the PROMETHEE II method are required (Majdi, 2013). Since 

the results and therefore classification and ranking of the clubs differ among all used 

methods to some extent, and due to the different advantages, limitations, and calculation 

approaches of all methods, the results of the methods used have been combined and 

accumulated, which allows for a ranking with less deviation and increased reliability, as 

pointed out by Ginevičius and Podviezko (2013).  

The GRA approach is another MCDA method taken into consideration in this thesis. One 

of the purposes of this method is the separation of important variables in groups between 

themselves by recognizing unimportant ones among various variables. This allows vari-

ables in one group to become related to each other and thereby can be separated from 
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other groups. The disadvantage of this method is that it assumes that the optimal alter-

native is chosen through calculating the largest relative relational degree from the posi-

tive ideal solution, considering the largest grey relational coefficient from the positive 

ideal solution, which neglects the smallest grey relational coefficient from the negative 

ideal solution. Also, it cannot tackle decision problems with incomplete weight infor-

mation (Lei et al., 2019). Compared to the results of the other MCDA methods, the results 

of the GRA method are closest to those of the PROMETHEE II method, looking only at 

the three analyzed seasons (Table 9.1, 9.2, 9.3). 

Looking at the results of the financial ratios for the seasons 2017/18, 2018/19, and 

2019/20, they indicate that Dortmund should have performed the best over the three 

seasons, because they have the most amount of the best performances in each category 

in every season, while not having any of the worst performances in any of the categories 

in the analyzed period. Yet the results of the SAW and TOPSIS method indicate that 

they have one of the worst performances in all three seasons (Table 3.1, 3.2, 3.3). Also, 

the results of the SAW method indicate that Juventus, despite the fact of only having 

some of the worst performances and ratios with no single best performance, placing in 

first place in the 2017/18 and 2018/19 season. According to the TOPSIS method, 

Everton placed first in every season; again, with only some of the worst performances 

and no single best performance in any category or for any ratio. Of course, the weights 

have to be considered as well. In accordance with the set weights by Barajas et al. (2017) 

that were used for calculations, stability and spending level ratios have the highest 

weights with 0,30 (Table 2), which is why it is assumed that they are the most important 

indicators too. This is also because stability ratios focus on debt levels, and spending 

level ratios on how wages are distributed and how high wages are in relation to a club’s 

revenue; both key factors for the financial imbalance in the soccer industry (Kuper and 

Szymanski, 2018; Morrow, 2013; Peeters and Szymanski, 2014). In terms of stability 

ratios, Dortmund performed the best in two out of three ratios in the 2017/18 and 2018/19 

seasons, and in one in the 2019/20 season, while Barcelona had most of the worst per-

formances in this category over all three seasons. Nevertheless, Dortmund ranked tenth 

and ninth according to the SAW and TOPSIS method in the seasons 2017/18 and 

2018/19, while Barcelona performed second best in the 2017/18 and 2019/20 seasons 

according to the TOPSIS method, otherwise ranking in the midfield between fourth and 

fifth place. Also, in terms of spending level ratios, Dortmund performed the best at all 

three ratios in the 2017/18 season, while Everton, ranking first in all three seasons ana-

lyzed according to the TOPSIS method, in total has most of the worst performances in 

that category over that time (Table 3.1, 3.2, 3.3).  
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Both methods, SAW and TOPSIS, therefore do not seem to represent the results of the 

financial ratios accurately. A reason in case of the SAW method could be that the trans-

formation of negative values into positive ones introduced distortions that influence the 

results and rankings. In case of the TOPSIS method, it seems like that rank reversal 

actually occurred, since a reversed ranking would reflect the results of the financial ratios 

more. As already explained does rank reversal occur where the alternatives’ order of 

preference changes when an alternative is added to or removed from the decision prob-

lem. But since no alternative was added or removed, no evidence can be found that rank 

reversal is the reason for the results. According to the results of the PROMETHEE II 

method, Dortmund ranked first in the 2017/18 season, followed by Manchester City in 

second and Real Madrid in third place. Behind them, Everton finishes fourth, Arsenal 

fifth, Liverpool sixth, and Manchester United seventh. In the last three positions there are 

Barcelona in eighth, Tottenham in ninth, and Juventus in tenth place. Out of the remain-

ing MCDA methods used by Barajas et al. (2017), the COPRAS method shows the most 

similar results to those of the PROMETHEE II method, with a maximum deviation of five 

rank positions, while the SAW and TOPISIS method have a deviation by up to nine rank-

ing positions in all three seasons (Table 4.1, 4.2, 4.3).  

Out of the four analyzed MCDA methods by Barajas et al. (2017), the GRA method has, 

as already written, the most similar results to those of the PROMETHEE II method as 

well. They show that Dortmund performs best in all three seasons, with Manchester City 

and Everton in second and third place in that period. Juventus performed the worst over-

all, ranking last in the seasons 2017/18 and 2018/19, and ninth in season 2019/20. They 

are followed by Barcelona, ranking sixth in 2017/18, ninth in 2018/19, and last in 2019/20 

(Table 5.1, 5.2, 5.3). Overall, the results of the GRA seem to represent the results of the 

financial ratios in most parts.  

In the soccer industry, evaluating only the financial performance of soccer clubs is not 

enough, since there are non-financial factors that can influence the financial perfor-

mance. These non-financial factors include ownership structures and thus club strate-

gies and objectives, FFP, licensing, and salary cap regulations, manager changes, me-

dia and globalization, fan loyalty, divergent rules between leagues, transfer rules, limita-

tions on the number of foreign players on the pitch, different legal and accounting char-

acteristics, cooperation and competition, and more (Barajas et al., 2017; Chadwick, 

2009; Parganas et al., 2017; Wilson, 2017; Wilson and Plumley, 2018). Another non-

financial factor is the performance on the pitch, meaning the sporting performance of a 

soccer team. Potential measurement indicators for sporting performance are league 

points, total games and total game variance, total win ratio, medals and trophies won, 

attendance spread, revenue per average spectator, and more (Chadwick, 2009; Plumley 
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et al., 2017). While some non-financial factors are difficult to measure, in particular fan 

loyalty, sporting performance indicators can be measured, since there is data available 

to the public.  

Non-financial performance indicators have to be considered mainly because they influ-

ence the financial performance of a soccer club. As the correlation analysis in chapter 

3.5 shows, it cannot be concluded that there is a statistically significant correlation be-

tween sporting and financial performance. The PAM has a Spearman’s correlation coef-

ficient of rs = -0,0775, which shows that there is a slightly negative, but, since being 

between 0 and -0,1, statistically non-significant correlation. The coefficient of determina-

tion is R2 = 0,006, meaning that only 0,6% of the changes in sporting performance can 

be explained by the changes in financial performance, which is also not significant. A p-

value of 0,4158 means that the null hypothesis cannot be rejected with a significance 

level of α = 0,05, since it is above 0,05, which means that there is no correlation between 

the two variables. And although the results of the COPRAS, TOPSIS, PROMETHEE II, 

and GRA method support the alternative hypothesis of a positive, although weak corre-

lation between sporting and financial performance, one result refuting the alternative hy-

pothesis means that it has to be rejected, and that the null hypothesis cannot be rejected. 

It must be mentioned though that, in order to be able to evaluate the correlation between 

the two variables, the final results of the financial ratios of the MCDA methods had to be 

transformed into a financial performance score to allow a comparison to the sporting 

performance score evaluated with the PAM method. This could have led to a distortion 

of the financial performance results and therefore of the results of the correlation analy-

sis. Also, taking only ten samples into consideration makes the results insignificant and 

does lead to false results, therefore making the regression analysis in this thesis inaccu-

rate and meaningless. 

The correlation analysis shows that there is no direct correlation between the two factors, 

but a club’s performance is influenced by its strategies and objectives. As Plumley et al. 

(2017) and Wilson (2017) explain, there is a continuum between utility maximization 

(sporting performance) and profit maximization (financial performance), along which 

clubs place themselves to a greater or lesser extent. This continuum is determined by 

owners’ objectives, revenues, regulations, competition, and sporting outcomes. This 

means that favoring sporting performance leads to a negligence of financial objectives 

and performance. The club is focusing more on winning matches than making profit. 

Therefore, sporting performance is indirectly influencing the financial performance of a 

club and vice versa. As already explained in chapter 3.5, the absence of a statistically 

significant correlation between sporting and financial performance may as well explain 

the problematic surrounding the debate which of these factors is cause and which is 
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effect. If there is no correlation, neither one of them is the cause nor effect of the other 

one. Since there is no direct, but indirect relation between the two factors, it is also pos-

sible that it is not clear which of them is cause and which is effect, and that authors have 

found different answers surrounding this debate due to the reason that it is dependent 

on where a club places itself on the continuum of profit and utility maximization. If a club 

prioritizes utility maximization, then it is also more likely that sporting performance is the 

cause and financial performance the effect. If it prioritizes profit maximization, then finan-

cial performance is more likely the cause and sporting performance the effect. This pre-

sents a topic that must be examined in more detail in further research.  

To conclude the explanation about the need to evaluate and consider non-financial indi-

cators when evaluating the financial performance of a soccer club, non-financial indica-

tors, including the sporting performance, must be considered since they indirectly influ-

ence the financial performance of a soccer club due to a club owner’s strategies and 

objectives. Not including them means not getting a picture broad enough to explain eve-

rything a stakeholder would need to know about a club in the soccer industry in a deci-

sion-making process. In an attempt to evaluate the financial performance of soccer clubs 

while considering sporting performance indicators as well, Plumley et al. (2017) have 

created the PAM method. The sporting indicators used for the analysis are league points, 

total game variance, and attendance spread, all equally weighted with 0,333. The sum 

of the evaluated financial and sporting performance scores for each club amount to the 

OPS, with a lower score being more desirable.  

The results show that Dortmund has the best OPS in all three seasons, with Real Madrid 

in second place in the 2018/19 and 2019/20 seasons, and third in 2017/18, ranking sec-

ond overall. Everton records the worst overall performance according to the PAM 

method, placing last in every season, followed by Barcelona in ninth place (Table 7.1, 

7.2, 7.3). While Everton had one of the worst financial and sporting performance score 

in all three seasons, therefore placing last as well, Dortmund did not have the best sport-

ing performance score too, especially in the 2017/18 season, but still placed first due to 

a financial performance score that is much better than that of any other club. This is also 

favored by the fact that the total of all financial performance indicators has a higher 

weight as the total of all sporting performance indicators. Nevertheless, due to their ex-

ceptional financial performance, Dortmund would still place first in every season if the 

weights are equally distributed with 0,5. Manchester City and Juventus record the best 

sporting performances, with Juventus finishing first in the Italian Serie A in all three ana-

lyzed seasons, and Manchester City finishing first in the EPL in the seasons 2017/18 

and 2018/19, and second in the 2019/20 season, explaining their good sporting perfor-

mance scores. The worst sporting performances are recorded by Everton and Tottenham 
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over the period of all three analyzed seasons. The results of the PAM method are similar 

to those of the GRA and PROMETHEE II method in most parts, although some major 

deviations occur in the case of Everton, for example, placing last according to the results 

of the PAM method, but second and third according to GRA, and fourth and fifth accord-

ing to PROMETHEE II. Similar deviations, although not as strong, can be observed in 

the cases of Tottenham and Arsenal as well (Table 9.1, 9.2, 9.3). 

Table 9.1: Overview of the rankings of all analyzed methods (2017/18). 

2017/18 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal   Dortmund Everton 

Method 

SAW 5 8 3 6 9 2 1 4 10 7 

COPRAS 5 8 9 4 3 10 7 6 2 1 

TOPSIS 2 6 9 5 4 7 3 8 10 1 

PROMETHEE II 8 3 7 6 2 9 10 5 1 4 

GRA 6 5 9 8 3 7 10 4 1 2 

PAM 9 3 4 7 2 5 8 6 1 10 

 
Table 9.2: Overview of the rankings of all analyzed methods (2018/19). 

2018/19 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal   Dortmund Everton 

Method 

SAW 4 8 3 6 9 2 1 5 10 7 

COPRAS 9 7 10 2 4 8 6 5 3 1 

TOPSIS 5 8 10 4 6 3 2 7 9 1 

PROMETHEE II 8 5 6 7 3 9 10 2 1 4 

GRA 9 5 6 8 2 7 10 4 1 3 

PAM 9 2 6 7 4 3 8 5 1 10 

 
Table 9.3: Overview of the rankings of all analyzed methods (2019/20). 

2019/20 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal   Dortmund Everton 

Method 

SAW 4 7 3 5 10 1 2 6 9 8 

COPRAS 6 7 10 3 2 4 9 8 1 5 

TOPSIS 2 10 4 3 5 6 9 7 8 1 

PROMETHEE II 9 4 7 6 1 8 10 3 2 5 

GRA 10 5 8 7 2 6 9 4 1 3 

PAM 9 2 5 8 6 4 3 7 1 10 

 

In order to find out which of the analyzed soccer clubs performed the best over the entire 

analyzed period, in this case over the seasons 2017-2020, a cumulative classification of 

the classifications of each method and for each season has been evaluated, allowing for 

a ranking that takes all methods into consideration. Then, the classification for each club 

and for each year is summed up, allowing for a cumulative classification of all analyzed 

clubs for all seasons considering the results of all used methods10 (Table 10). 

 

                                                           
10 Cumulative classifications considering all analyzed methods for each year are shown in the appendix 
(Table A.8.1, A.8.2, A.8.3). 



47 
 
Table 10: Cumulative classification of all analyzed clubs for all seasons (2017-2020) 
considering the results of all used methods. 

Year Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal    Dortmund Everton 

2017/18 6 4 9 7 1 8 9 4 2 3 

2018/19 10 6 9 7 2 8 8 2 1 4 

2019/20 10 4 8 4 2 3 9 7 1 4 

Cumulative 

Classification  
26 14 26 18 5 19 26 13 4 11 

Classification  8_10 5 8_10 6 2 7 8_10 4 1 3 

 

Combining the results of each method and for each year, Dortmund was the best per-

forming soccer club, with Manchester City ranking second, Everton third, and Arsenal 

fourth. They are followed by Real Madrid in fifth, Liverpool in sixth, and Tottenham in 

seventh place. Barcelona, Manchester United, and Juventus share the last place as the 

worst performing clubs over the three analyzed seasons. When excluding the SAW and 

TOPSIS method, which do not seem to accurately represent the results of the financial 

ratios and strongly deviate from the results of the COPRAS and PROMETHEE II method, 

the final ranking actually does not change significantly. The maximum deviation of the 

final ranking for any club is two rank positions, with Dortmund and Manchester City still 

in first and second place, and Barcelona, Juventus, and Manchester United still in the 

last three places (Table 11). Therefore, it can be recorded that excluding individual meth-

ods does not change the final results much, and including as many MCDA methods as 

possible, as proposed by Ginevičius and Podviezko (2013), could be a moderate way to 

get accurate results with a low standard deviation when evaluating the financial perfor-

mance of soccer clubs. Since non-financial indicators have to be considered as well, the 

approach of the PAM method looks to be an adequate and suitable method too, by in-

cluding not only the financial indicators, but also the sporting ones into the calculation. 

Since none of the MCDA methods used in this thesis or any other MCDA method in the 

literature considers sporting performance, a combination of the MCDA methods and the 

PAM approach, by including the sporting performance indicators into the calculation as 

tried in the correlation analysis in this thesis already, could be the best way to get results 

most closely to the “real world” results. Such a new approach of the MCDA methods 

would need to be adjusted in future research, though. 

Table 11: Cumulative classification of all analyzed clubs for all seasons (2017-2020) 
considering the results of all used methods excluding SAW and TOPSIS method. 

Year Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

2017/18 8 3 7 6 2 8 10 5 1 4 

2018/19 10 4 6 8 2 6 9 3 1 5 

2019/20 10 3 8 7 2 5 8 4 1 5 

Cumulative 

Classification  
28 10 21 21 6 19 27 12 3 14 

Classification  10 3 7_8 7_8 2 6 9 4 1 5 
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While the sporting performance can be measured due to available data, as can be seen 

by the approach of the PAM method, there are still other non-financial factors that have 

to be considered. FFP, licensing, and salary cap regulations, for example, already have 

an influence on the numbers and figures in the financial statements of the clubs analyzed 

during the three seasons, due to the accounting regulations by the UEFA, and therefore 

are taken into consideration for the calculations in this thesis already. Other factors such 

as a change in manager can be measured as well, or the effect of globalization and 

media on the financial figures. As Wilson (2017) states, any change in manager would 

cost compensation for a club and therefore has a negative impact on the financial per-

formance. Since no analyzed club in this thesis was playing against relegation during the 

analyzed period, none of them would have benefited from a managerial change from a 

financial perspective, if Wilson’s (2017) findings are true. But, looking at the clubs and 

their development of performance over the three seasons, a change of manager did not 

lead to a significant decrease in the financial performance of any club, even though each 

was ranking at least at the top half of their tables. The only club that had a significant 

decrease in its financial performance after a new manager signed for the club was Ju-

ventus, where former and current manager Massimiliano Allegri left the club in 2019. 

Allegri left the club by himself though, meaning that the club did not have to pay a com-

pensation for him, indicating that the decrease in financial performance was not caused 

by the change in manager. Furthermore, only looking at the development of the overall 

financial performance of a soccer club after a change in manager does not necessarily 

imply that it has a positive or negative impact, since other circumstances and factors 

have an influence on the financial performance as well, making it difficult to determine 

the portion of impact a change in manager would have compared to other factors.  

The same applies for any other, theoretically measurable, non-financial factor, such as 

FFP, salary cap regulations, globalization, or transfer rules. For globalization, a change 

of the overall financial performance or single ratios after a club exposes and introduces 

itself to a new country, for example in their pre-season, and therefore increasing their 

fan basis and with them revenue streams, only is a small part of the total financial per-

formance that cannot clearly be separated from the other factors that have an impact as 

well, such as transfer rules. Transfer rules are directly influenced by the FFP regulations 

by the UEFA, since clubs have to balance their spending and live within their means, 

with a maximum debt accumulation of €5 Million per assessment period (three years) 

(UEFA, 2012), meaning they cannot spend as much as they might want to on transfer 

fees and wages. Additionally, there are different transfer regulations in the individual 

leagues, including differences in the administration processes and fees. So, although 

these non-financial factors that have an impact on the financial performance, directly or 
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indirectly, can be measured, it is difficult to determine the exact portion of impact one of 

them has on the overall financial performance of a soccer club alone.  

Further factors that cannot be measured that easily are, for example, fan loyalty. The 

attendance spread of a club on a match day could be one measure, but this figure only 

takes into consideration a few fans and does not represent the whole fan community of 

a club. The amount of merchandising, match day, and broadcasting revenues could also 

be seen as a measurement of fan loyalty, since a greater number of fans means higher 

revenues (Parganas et al., 2017; Wilson, 2017). But not every decrease in this kind of 

revenues automatically indicates a decrease in fan loyalty, since there are other factors 

that can influence these reductions in revenues as well. For example, one reason could 

be an increase in unemployment in a region, leading to a decrease in income of the 

people living in this region, which is why they cannot visit their favorite team anymore or 

purchase merchandising products. But this does not imply that these people are not loyal 

to their club anymore. Fan loyalty influences the financial performance of soccer clubs 

by their bond to a club’s heritage, history, and tradition (Chadwick, 2009), which can 

have an impact on the business behavior and decision-making of a club, for example the 

desire for on-field success rather than maximizing off-field business operations (Morrow, 

2003; Plumley et al., 2017). Another example are major commercial and managerial op-

portunities, such as targeting new customers or markets, which often conflict with the 

fans’ understanding of heritage, history, and tradition, meaning that these opportunities 

often cannot be realized by the managers, leading to potential unearned revenues, which 

again are only difficult to determine and measure.  

Therefore, taking all of this into consideration, to evaluate the financial performance of 

soccer clubs, it is important for stakeholders to not only look at the financial statements, 

ratios, and analyses, which can be done via MCDA methods as presented in this thesis, 

but also to consider a club’s strategies and objectives, where they sit on the continuum 

of utility and profit maximization, and how this influences the sporting and financial per-

formance of a club. This also means that sporting performance indicators have to be 

evaluated and considered, for which Plumley et al. (2017) provided an approach with 

their PAM method. Furthermore, it is necessary to take the league of the analyzed club 

into account, since transfer rules and accounting standards might differ, as well as the 

impact and limitations for a club due to FFP regulations, and, most importantly, the role 

fans play in the soccer industry and how they influence the decision-making processes 

of managers and thus the financial performance of a club. Since the exact portion of 

impact of an individual non-financial factor cannot be determined easily, these factors 

have to be observed separately from the financial and sporting indicators in order to see 
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whether they influence the results, if yes by how much, and in how far they differ in 

comparison to other clubs.  

When evaluating the financial performance of soccer clubs, it is also crucial to keep in 

mind the special industry and environment in which soccer operates, where profit is not 

a priority, but rather win maximization, implying that it is a rather unprofitable business 

for investors as well (Kuper and Szymanski, 2018), and that it cannot easily be compared 

to other business sectors too. 

4.2 Restrictions and Limitations 

 

In an attempt to answer the underlying research question of how to evaluate the financial 

performance of soccer clubs, by using MCDA methods and other non-financial factors 

that affect the financial performance, the first restriction to this research was the unavail-

ability of adequate financial reports and indicators from some of the biggest European 

soccer clubs. Bayern Munich, for example, third-biggest club in Europe in 2021 based 

on revenues, only provides a short summary of their earnings and expenses, which does 

not include all necessary data and financial indicators needed to conduct MCDA and 

evaluate the financial ratios used for it. The same applies for PSG (seventh-biggest club), 

Chelsea (eighth-biggest club), Atlético Madrid (13th-biggest club), and Inter Milan (14th-

biggest club). Another limitation are the different accounting standards. Some clubs only 

provide a consolidated financial statement, including other parts and departments of the 

club as well, such as their Basketball or Youth teams, which differ in size and availability 

between the clubs. Therefore, the results of the financial performance of the analyzed 

soccer clubs are also including and depending on the results of the other departments 

of a club, which differ between the clubs and might influence the final results and rank-

ings of the clubs. Concerning the correlation analysis, in order to be able to evaluate the 

correlation between sporting and financial performance, the final results of the financial 

ratios of the MCDA methods had to be transformed into a financial performance score to 

allow a comparison to the sporting performance score evaluated with the PAM method. 

This could have led to a distortion of the financial performance results and therefore of 

the results of the correlation analysis. Also, taking only ten samples into consideration 

makes the results of the regression analysis insignificant and probably led to false results 

that are inaccurate and meaningless. 

Also, there is a circumstance not considered in this research, which is the influence of 

the Covid-19 pandemic on the financial figures of the 2019/20 season, and in how far it 

not only influenced each club differently, but also how changes in UEFA, domestic 
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league, and governmental regulations as a result of Covid-19 changed and influenced 

the financial performances. For the reasons of the increased influence of Covid-19, 

changes in accounting and reporting standards because of it, and, connected to that, 

further limited access to current financial reports, the season 2020/2021 could not be 

included in this research. Although influenced by Covid-19 as well, the season 2019/20 

could not be excluded from this research, because some clubs do not provide the 

2016/17 report to the public anymore, and only using two seasons for the analysis, in 

this case 2017/18 and 2018/19, would not have provided enough and therefore credible 

results.  

The different accounting regulations set by each domestic league also posed a chal-

lenge, because some positions include different figures or are displayed differently on 

the balance sheet or income statement. This also could have influenced some results of 

the financial ratios to a small degree. Since the analyzed clubs are from different leagues, 

it is also difficult to exactly evaluate the sporting performance of a club in relation to 

another club from a different league, because the results and scores can differ due to 

the different amount of set games a club can play, for example. Connected to that, an-

other restriction of the applied sporting performance indicators of the PAM method in this 

thesis is that it does not necessarily differentiate between games played and games won, 

meaning that a team winning the UEFA Champions League might has the same sporting 

performance score as the runners-up team, although being more successful.  

 4.3 Suggestions for Further Research 

 

In order to get more accurate results in the analyses with less space for errors, the sport-

ing indicators should be reassessed, allowing for a clear differentiation between games 

won and games lost as well, for example with the help of the Total Win Ratio. Also, to 

minimize the standard deviation in MCDA, an expansion of the methods could be done, 

using more MCDA methods to get more reliable results. Including more clubs and ex-

panding the analyzed time period would also allow for a better ranking of the clubs and 

could give a more reliable answer to the question of which soccer club is the best per-

forming one in terms of financial and sporting performance. Including more clubs would 

also allow a much more reliable and accurate correlation test and regression analysis. 

Furthermore, a new approach of the MCDA methods incorporating sporting performance 

indicators in addition to the financial performance indicators, as in the PAM method, 

could be applied and further adapted in future research. To understand the development 

of the financial performance of soccer clubs better, as well as changes in clubs’ objec-

tives and the reasons for them, further research should consider the influence that Covid-
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19 has on these factors. As already mentioned before, a topic that could be examined in 

further research is the debate surrounding which of the sporting and financial perfor-

mance is cause and effect, under the assumption that these factors influence each other 

only indirectly, and that the outcome of this debate is dependent on where a club sits on 

the continuum of profit and utility maximization.  

Another interesting topic for further research is the differences between European and 

North American soccer due to the different sport systems, structures, and objectives, 

and how the financial performance of soccer clubs changes due to these disparities. For 

further discussions surrounding the criticism about whether soccer is an actual business 

or not, additional qualitative research could be applied in future research, questioning or 

interviewing professional soccer players, as well as managers and experts of the field 

about their perceptions of modern soccer and its industry and business. 

5 Conclusion  

 

In this thesis, six different methods have been analyzed: five MCDA methods, which are 

the SAW, COPRAS, TOPSIS, PROMETHEE II, and GRA method; and the PAM method, 

as well as other non-financial, industry-specific factors, in an attempt to answer the re-

search question of how to evaluate the financial performance of soccer clubs. For the 

methods, 13 different financial ratios were analyzed and evaluated for ten of the biggest 

soccer clubs in Europe, based on their revenue in 2021, for the seasons 2017/18, 

2018/19, and 2019/20. The soccer clubs analyzed in this thesis are Barcelona, Real Ma-

drid, Manchester United, Liverpool, Manchester City, Tottenham Hotspur, Juventus, Ar-

senal, Dortmund, and Everton. Furthermore, the correlation between financial and sport-

ing performance was examined.  

The MCDA methods were used because multiple variables and indicators have to be 

taken into consideration when analyzing soccer clubs, due to the specific industry of 

soccer. They have been developed with new and more flexible structures, improving the 

decision-making process by reducing subjectivity and solving financial problems in a re-

alistic context. Also, they allow a fast and easy comparison, not only between soccer 

clubs, but between any entities, by expressing the evaluation results in the form of a 

ranking table. When using the MCDA methods, there is no single best method that guar-

antees a precision of evaluation, because every method has its own specific features, 

logic, and limitations, which can lead to discrepancies in the results evaluated by each 

method. Therefore, including as many MCDA methods as possible in the evaluation pro-

cess is a moderate way to get accurate results with a low standard deviation when 
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evaluating the financial performance of soccer clubs. In this thesis, a cumulative classi-

fication of the rankings of each of the methods used and for each season has been 

evaluated for every club, allowing for a ranking that considers all methods.  

To determine which club was the best performing one within the three analyzed seasons, 

the rankings for each club and for each season was summed up, allowing for a cumula-

tive classification of all analyzed clubs for all seasons, considering the results of all used 

methods. The results show that Dortmund was the best performing soccer club, with 

Manchester City ranking second, Everton third, and Arsenal fourth, followed by Real Ma-

drid in fifth, Liverpool in sixth, and Tottenham in seventh place. Barcelona, Manchester 

United, and Juventus share the last place as the worst performing clubs over the three 

seasons analyzed. Due to the specific characteristics of the soccer industry, which is 

deeply socioculturally embedded, with a broad, unique, sociocultural, economic, and 

commercial constituency, and where profit is not the common objective of managers, 

evaluating the financial performance of soccer clubs by considering financial perfor-

mance indicators alone is not enough. There are other non-financial factors that influence 

the financial performance and that have to be considered as well. Performing a correla-

tion analysis, the results indicate that there is no direct, statistically significant correlation 

between financial and sporting performance. But since a club’s performance is influ-

enced by its strategies and objectives, where there is a continuum between financial 

performance (profit maximization) and sporting performance (utility maximization) along 

which the clubs place themselves to a greater or lesser extent, meaning that when a club 

prioritizes sporting performance, they neglect their financial performance and objectives 

and vice versa, it is assumed that these two factors influence each other indirectly via a 

club’s strategies and objectives. Therefore, since non-financial indicators have to be con-

sidered as well, the approach of the PAM method by Plumley et al. (2017) also seems 

to be an adequate and suitable method by including not only the financial but also the 

sporting indicators in the calculation.  

Since none of the MCDA methods used in this thesis or any other MCDA method in the 

literature considers sporting performance, a combination of the MCDA methods and the 

PAM approach, by including the sporting performance indicators into the calculation as 

tried in the correlation analysis in this thesis already, could be the best way to get results 

most closely to the “real world” results. Other non-financial indicators next to the sporting 

performance of a soccer club that have to be considered as well include ownership struc-

tures and clubs’ strategies and objectives, FFP, licensing, and salary cap regulations, 

manager changes, media and globalization, fan loyalty, divergent rules between the 

leagues, different legal and accounting standards, transfer rules, and more. While some 

of these factors are more difficult to measure than others, due to the unavailability of 
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adequate units of measurement, such as for fan loyalty, it is also grueling to exactly 

determine the portion of impact that one of these factors has on the financial performance 

of a soccer club individually. Therefore, when evaluating the financial performance of a 

soccer club, it is important to take all of these factors, financial and non-financial, into 

consideration. Since it is often not clear to what extent a single factor influences the 

performance of a club, they have to be observed separately to the financial performance, 

to see whether they influence the results, if yes by how much, and in how far they differ 

in comparison to other clubs. 

In conclusion, using the MCDA approach with as many MCDA methods as possible for 

more accurate and reliable results with a lower standard deviation, but also including 

sporting indicators next to the financial ratios is the best way to evaluate the financial 

performance and stability of a soccer club. Since there are other non-financial indicators 

next to the sporting performance that influence the financial performance of a soccer 

club and which are difficult to measure, stakeholders of the industry have to consider 

them as well, although separately, to receive more accurate and “real world” results and 

indications as to how well a club is performing in comparison to other clubs.  
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Appendix A: Calculations 

Appendix A.1: SAW Calculations 

 

Season 2017/18 

Table A.1.1.1: Financial ratios of ten of the largest soccer clubs in Europe, depending on 
their revenue, expressed as absolute numbers (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,4038 0,6959 -0,7731 14,5749 -0,4710 1,3444 -0,0406 -1,3462 0,7890 0,1336 

OP/OR (+) 0,0323 0,0599 0,0744 0,0160 -0,0443 0,2207 -0,0030 -0,1042 0,0673 -0,5181 

TOR/TA (+) 0,6767 0,7388 0,3814 0,6830 0,4173 0,2928 0,6997 0,3949 1,1288 0,4944 

STD/TL (-) 0,6718 0,4231 0,3004 0,5026 0,2888 0,2173 0,4047 0,2390 0,2488 0,5281 

LTD/TL (-) 0,2021 0,1228 0,4246 0,1849 0,0924 0,5248 0,5021 0,3530 0,0481 0,1495 

WC/CA (+) -1,8940 -0,2990 -0,1235 -0,5644 -0,1367 -0,6639 -0,8926 0,4632 0,1274 -0,5920 

E/TL (+) 0,1262 0,4541 0,2750 0,3125 0,6188 0,2579 0,0932 0,4080 0,7031 0,3224 

NCA/TL (+) 0,7679 0,6745 0,7326 0,6788 0,7459 0,8694 0,7843 0,3012 0,7148 0,6683 

TA/TD (+) 1,1444 1,8318 1,3793 1,4546 2,6231 1,3476 1,1028 1,6894 3,3679 1,4759 

CSTD/CL 

(+) 
1,0591 1,4126 1,5210 1,0308 1,0799 1,3565 1,0534 1,9407 1,4996 1,0469 

W/OR (-) -0,7694 -0,5758 -0,5018 -0,5793 -0,5188 -0,3877 -0,4926 -0,5953 -0,3483 -0,7691 

W/TR (-) -0,5999 -0,5354 -0,4797 -0,5793 -0,5157 -0,3877 -0,6423 -0,5907 -0,3458 -0,7691 

W/OE (-) 0,5960 0,5649 0,5247 0,5887 0,4939 0,4975 0,6088 0,5391 0,3706 0,5066 

 

Next, the negative values have to be transformed into positive ones. 

Table A.1.1.2: Transformation of negative values into positive ones (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,4038 0,6959 1,2676 14,5749 1,1631 1,3444 1,0141 1,4661 0,7890 0,1336 

OP/OR (+) 0,0323 0,0599 0,0744 0,0160 0,9787 0,2207 0,9986 0,9498 0,0673 0,7503 

TOR/TA (+) 0,6767 0,7388 0,3814 0,6830 0,4173 0,2928 0,6997 0,3949 1,1288 0,4944 

STD/TL (-) 0,6718 0,4231 0,3004 0,5026 0,2888 0,2173 0,4047 0,2390 0,2488 0,5281 

LTD/TL (-) 0,2021 0,1228 0,4246 0,1849 0,0924 0,5248 0,5021 0,3530 0,0481 0,1495 

WC/CA (+) 2,6932 1,2673 1,1104 1,5046 1,1222 1,5935 1,7980 0,4632 0,1274 1,5292 

E/TL (+) 0,1262 0,4541 0,2750 0,3125 0,6188 0,2579 0,0932 0,4080 0,7031 0,3224 

NCA/TL (+) 0,7679 0,6745 0,7326 0,6788 0,7459 0,8694 0,7843 0,3012 0,7148 0,6683 

TA/TD (+) 1,1444 1,8318 1,3793 1,4546 2,6231 1,3476 1,1028 1,6894 3,3679 1,4759 

CSTD/CL 

(+) 
1,0591 1,4126 1,5210 1,0308 1,0799 1,3565 1,0534 1,9407 1,4996 1,0469 

W/OR (-) 0,8226 0,8672 0,8843 0,8664 0,8804 0,9106 0,8864 0,8627 0,9197 0,8226 

W/TR (-) 0,8615 0,8764 0,8892 0,8662 0,8809 0,9105 0,8517 0,8636 0,9202 0,8224 

W/OE (-) 0,5960 0,5649 0,5247 0,5887 0,4939 0,4975 0,6088 0,5391 0,3706 0,5066 
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Maximum/Minimum Values: 

Table A.1.1.3: Maximum/minimum values of the financial ratios of all clubs after trans-
formation using the SAW method (2017/18). 

2017/18 Max/Min Values 

NP/OP (+) 14,5749 

OP/OR (+) 0,9986 

TOR/TA (+) 1,1288 

STD/TL (-) 0,2173 

LTD/TL (-) 0,0481 

WC/CA (+) 2,6932 

E/TL (+) 0,7031 

NCA/TL (+) 0,8694 

TA/TD (+) 3,3679 

CSTD/CL (+) 1,9407 

W/OR (-) 0,9197 

W/TR (-) 0,9202 

W/OE (-) 0,3706 

 

Normalized Decision Matrix: 

Table A.1.1.4: Normalized decision matrix of the SAW method (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0277 0,0477 0,0870 1,0000 0,0798 0,0922 0,0696 0,1006 0,0541 0,0092 

OP/OR (+) 0,0323 0,0600 0,0745 0,0160 0,9801 0,2210 1,0000 0,9512 0,0674 0,7514 

TOR/TA (+) 0,5995 0,6545 0,3379 0,6051 0,3697 0,2594 0,6199 0,3498 1,0000 0,4380 

STD/TL (-) 3,0916 1,9471 1,3824 2,3129 1,3290 1,0000 1,8624 1,0999 1,1450 2,4303 

LTD/TL (-) 4,2017 2,5530 8,8274 3,8441 1,9210 10,9106 10,4387 7,3389 1,0000 3,1081 

WC/CA (+) 1,0000 0,4706 0,4123 0,5586 0,4167 0,5917 0,6676 0,1720 0,0473 0,5678 

E/TL (+) 0,1795 0,6459 0,3911 0,4445 0,8801 0,3668 0,1326 0,5803 1,0000 0,4585 

NCA/TL (+) 0,8833 0,7758 0,8427 0,7808 0,8579 1,0000 0,9021 0,3464 0,8222 0,7687 

TA/TD (+) 0,3398 0,5439 0,4095 0,4319 0,7789 0,4001 0,3274 0,5016 1,0000 0,4382 

CSTD/CL 

(+) 
0,5457 0,7279 0,7837 0,5311 0,5564 0,6990 0,5428 1,0000 0,7727 0,5394 

W/OR (-) 0,8944 0,9430 0,9615 0,9421 0,9572 0,9901 0,9638 0,9381 1,0000 0,8945 

W/TR (-) 0,9362 0,9524 0,9664 0,9414 0,9574 0,9895 0,9256 0,9385 1,0000 0,8938 

W/OE (-) 1,6082 1,5243 1,4158 1,5885 1,3327 1,3424 1,6427 1,4547 1,0000 1,3670 

 

For normalizing the data, the transformed financial ratio has been divided by the maxi-

mum or minimum value of that financial ratio of all clubs. Next, the ratios have to be 

multiplied with their corresponding weights. 

Results: 
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Table A.1.1.5: Weighted normalized decision matrix and results of the SAW method 
(2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,000831 0,001432 0,002609 0,030000 0,002394 0,002767 0,002087 0,003018 0,001624 0,000275 

OP/OR (+) 0,001941 0,003599 0,004470 0,000961 0,058804 0,013261 0,060000 0,057070 0,004044 0,045085 

TOR/TA (+) 0,035969 0,039270 0,020273 0,036304 0,022181 0,015563 0,037192 0,020990 0,060000 0,026279 

STD/TL (-) 0,309158 0,194708 0,138242 0,231293 0,132904 0,100000 0,186240 0,109986 0,114496 0,243028 

LTD/TL (-) 0,420166 0,255301 0,882744 0,384407 0,192100 1,091060 1,043867 0,733888 0,100000 0,310811 

WC/CA (+) 0,100000 0,047055 0,041230 0,055865 0,041668 0,059168 0,066759 0,017199 0,004730 0,056781 

E/TL (+) 0,014359 0,051668 0,031290 0,035557 0,070408 0,029344 0,010604 0,046423 0,080000 0,036683 

NCA/TL (+) 0,070660 0,062066 0,067412 0,062461 0,068636 0,080000 0,072169 0,027716 0,065774 0,061495 

TA/TD (+) 0,013592 0,021756 0,016382 0,017276 0,031154 0,016005 0,013098 0,020065 0,040000 0,017529 

CSTD/CL 

(+) 
0,027287 0,036394 0,039187 0,026557 0,027822 0,034949 0,027140 0,050000 0,038636 0,026972 

W/OR (-) 0,134162 0,141444 0,144227 0,141312 0,143587 0,148518 0,144573 0,140710 0,150000 0,134173 

W/TR (-) 0,070218 0,071432 0,072480 0,070605 0,071802 0,074211 0,069420 0,070391 0,075000 0,067033 

W/OE (-) 0,120615 0,114321 0,106186 0,119138 0,099953 0,100681 0,123206 0,109100 0,075000 0,102523 

Sj 1,318958 1,040447 1,566732 1,211738 0,963414 1,765529 1,856355 1,406555 0,809304 1,128669 

Rank 5 8 3 6 9 2 1 4 10 7 

 

Season 2018/19 

Table A.1.2.1: Financial ratios of ten of the largest soccer clubs in Europe, depending on 
their revenue, expressed as absolute numbers (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,2581 0,7073 0,2180 58,3776 -0,4552 0,6744 -0,0679 0,8294 0,7400 0,8785 

OP/OR (+) 0,0382 0,0717 0,0797 0,0012 -0,0414 0,2207 -0,0261 -0,0825 0,0519 -0,6782 

TOR/TA (+) 0,6167 0,7518 0,4191 0,7159 0,4552 0,2719 0,6599 0,4251 0,9216 0,4721 

STD/TL (-) 0,5056 0,4153 0,2866 0,4895 0,2867 0,2369 0,4147 0,2671 0,2507 0,4197 

LTD/TL (-) 0,3968 0,1167 0,4360 0,1771 0,0732 0,5249 0,5521 0,3068 0,0396 0,1758 

WC/CA (+) -0,7064 -0,1458 -0,1044 -1,0077 -0,0300 -1,5771 -1,1786 0,0210 0,0231 -0,4808 

E/TL (+) 0,0976 0,4680 0,2774 0,3334 0,6401 0,2382 0,0332 0,4261 0,7097 0,4045 

NCA/TL (+) 0,7037 0,6376 0,7405 0,7562 0,7216 0,9081 0,7976 0,7271 0,7433 0,7166 

TA/TD (+) 1,1081 1,8797 1,3840 1,5001 2,7785 1,3128 1,0343 1,7423 3,4452 1,6794 

CSTD/CL 

(+) 
1,2305 1,3294 1,7174 1,1030 1,3831 1,3076 1,0271 1,6778 1,4455 1,1644 

W/OR (-) -0,6454 -0,5221 -0,5299 -0,5814 -0,5891 -0,3877 -0,5130 -0,5939 -0,4526 -0,8779 

W/TR (-) -0,5464 -0,4606 -0,5090 -0,5814 -0,5858 -0,3877 -0,4849 -0,5901 -0,4450 -0,8779 

W/OE (-) 0,5560 0,4909 0,5512 0,5821 0,5626 0,4974 0,6573 0,5486 0,4689 0,5231 

 

Next, the negative values have to be transformed into positive ones. 
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Table A.1.2.2: Transformation of negative values into positive ones (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,2581 0,7073 0,2180 58,3776 0,7520 0,6744 0,9630 0,8294 0,7400 0,8785 

OP/OR (+) 0,0382 0,0717 0,0797 0,0012 0,9867 0,2207 0,9916 0,9735 0,0519 0,7818 

TOR/TA (+) 0,6167 0,7518 0,4191 0,7159 0,4552 0,2719 0,6599 0,4251 0,9216 0,4721 

STD/TL (-) 0,5056 0,4153 0,2866 0,4895 0,2867 0,2369 0,4147 0,2671 0,2507 0,4197 

LTD/TL (-) 0,3968 0,1167 0,4360 0,1771 0,0732 0,5249 0,5521 0,3068 0,0396 0,1758 

WC/CA (+) 1,4077 1,0841 1,0602 1,5815 1,0173 1,9101 1,6802 0,0210 0,0231 1,2775 

E/TL (+) 0,0976 0,4680 0,2774 0,3334 0,6401 0,2382 0,0332 0,4261 0,7097 0,4045 

NCA/TL (+) 0,7037 0,6376 0,7405 0,7562 0,7216 0,9081 0,7976 0,7271 0,7433 0,7166 

TA/TD (+) 1,1081 1,8797 1,3840 1,5001 2,7785 1,3128 1,0343 1,7423 3,4452 1,6794 

CSTD/CL 

(+) 
1,2305 1,3294 1,7174 1,1030 1,3831 1,3076 1,0271 1,6778 1,4455 1,1644 

W/OR (-) 0,9212 0,9363 0,9353 0,9290 0,9281 0,9527 0,9374 0,9275 0,9447 0,8928 

W/TR (-) 0,9333 0,9438 0,9379 0,9290 0,9285 0,9527 0,9408 0,9279 0,9457 0,8928 

W/OE (-) 0,5560 0,4909 0,5512 0,5821 0,5626 0,4974 0,6573 0,5486 0,4689 0,5231 

 

Maximum/Minimum Values: 

Table A.1.2.3: Maximum/minimum values of the financial ratios of all clubs after trans-
formation using the SAW method (2018/19). 

2018/19 Max/Min Values 

NP/OP (+) 58,3776 

OP/OR (+) 0,9916 

TOR/TA (+) 0,9216 

STD/TL (-) 0,2369 

LTD/TL (-) 0,0396 

WC/CA (+) 1,9101 

E/TL (+) 0,7097 

NCA/TL (+) 0,9081 

TA/TD (+) 3,4452 

CSTD/CL (+) 1,7174 

W/OR (-) 0,9527 

W/TR (-) 0,9527 

W/OE (-) 0,4689 

 

Normalized Decision Matrix: 
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Table A.1.2.4: Normalized decision matrix of the SAW method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0044 0,0121 0,0037 1,0000 0,0129 0,0116 0,0165 0,0142 0,0127 0,0150 

OP/OR (+) 0,0385 0,0723 0,0804 0,0012 0,9950 0,2226 1,0000 0,9817 0,0523 0,7884 

TOR/TA (+) 0,6692 0,8158 0,4548 0,7768 0,4939 0,2950 0,7160 0,4613 1,0000 0,5123 

STD/TL (-) 2,1342 1,7531 1,2098 2,0663 1,2102 1,0000 1,7505 1,1275 1,0583 1,7716 

LTD/TL (-) 10,0202 2,9470 11,0101 4,4722 1,8485 13,2551 13,9419 7,7475 1,0000 4,4394 

WC/CA (+) 0,7369 0,5676 0,5551 0,8280 0,5326 1,0000 0,8796 0,0110 0,0121 0,6688 

E/TL (+) 0,1375 0,6594 0,3909 0,4698 0,9019 0,3356 0,0468 0,6004 1,0000 0,5700 

NCA/TL (+) 0,7749 0,7021 0,8154 0,8327 0,7946 1,0000 0,8783 0,8007 0,8185 0,7891 

TA/TD (+) 0,3216 0,5456 0,4017 0,4354 0,8065 0,3811 0,3002 0,5057 1,0000 0,4875 

CSTD/CL 

(+) 
0,7165 0,7741 1,0000 0,6422 0,8053 0,7614 0,5981 0,9769 0,8417 0,6780 

W/OR (-) 0,9670 0,9828 0,9818 0,9752 0,9742 1,0000 0,9839 0,9736 0,9917 0,9372 

W/TR (-) 0,9797 0,9907 0,9845 0,9752 0,9746 1,0000 0,9875 0,9741 0,9927 0,9372 

W/OE (-) 1,1858 1,0469 1,1755 1,2414 1,1998 1,0608 1,4018 1,1700 1,0000 1,1156 

 

For normalizing the data, the transformed financial ratio has been divided by the maxi-

mum or minimum value of that financial ratio of all clubs. Next, the ratios have to be 

multiplied with their corresponding weights. 

Results: 

Table A.1.2.5: Weighted normalized decision matrix and results of the SAW method 
(2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,000133 0,000363 0,000112 0,030000 0,000386 0,000347 0,000495 0,000426 0,000380 0,000451 

OP/OR (+) 0,002311 0,004338 0,004823 0,000073 0,059702 0,013354 0,060000 0,058902 0,003140 0,047303 

TOR/TA (+) 0,040150 0,048945 0,027285 0,046608 0,029635 0,017702 0,042962 0,027676 0,060000 0,030736 

STD/TL (-) 0,213423 0,175306 0,120979 0,206627 0,121022 0,100000 0,175053 0,112748 0,105825 0,177163 

LTD/TL (-) 1,002020 0,294697 1,101010 0,447222 0,184848 1,325505 1,394192 0,774747 0,100000 0,443939 

WC/CA (+) 0,073694 0,056757 0,055506 0,082797 0,053258 0,100000 0,087960 0,001099 0,001209 0,066878 

E/TL (+) 0,011002 0,052755 0,031270 0,037582 0,072154 0,026851 0,003742 0,048032 0,080000 0,045597 

NCA/TL (+) 0,061993 0,056170 0,065235 0,066618 0,063570 0,080000 0,070265 0,064055 0,065482 0,063130 

TA/TD (+) 0,012865 0,021824 0,016069 0,017417 0,032259 0,015242 0,012009 0,020229 0,040000 0,019498 

CSTD/CL 

(+) 
0,035825 0,038704 0,050000 0,032112 0,040267 0,038069 0,029903 0,048847 0,042084 0,033900 

W/OR (-) 0,145046 0,147416 0,147266 0,146276 0,146128 0,150000 0,147591 0,146036 0,148752 0,140576 

W/TR (-) 0,073474 0,074299 0,073834 0,073138 0,073096 0,075000 0,074066 0,073054 0,074449 0,070288 

W/OE (-) 0,088932 0,078519 0,088164 0,093106 0,089987 0,079559 0,105134 0,087748 0,075000 0,083669 

Sj 1,760868 1,050094 1,781553 1,279577 0,966315 2,021628 2,203372 1,463599 0,796322 1,223129 

Rank 4 8 3 6 9 2 1 5 10 7 
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Season 2019/20 

Table A.1.3.1: Financial ratios of ten of the largest soccer clubs in Europe, depending on 
their revenue, expressed as absolute numbers (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,9754 0,7864 -3,8793 0,5616 0,7897 1,6023 -0,1634 0,4828 1,0189 0,7982 

OP/OR (+) -0,1170 0,0006 0,0103 -1,4340 -0,3336 -0,1018 -0,1222 -0,2872 -0,1051 -0,9427 

TOR/TA (+) 0,4815 0,5691 0,3679 0,6540 0,4380 0,2092 0,4872 0,3683 0,8100 0,4956 

STD/TL (-) 0,6583 0,3341 0,2879 0,4201 0,3481 0,2946 0,3696 0,2518 0,2367 0,6673 

LTD/TL (-) 0,3178 0,2943 0,4582 0,3011 0,0783 0,5240 0,4272 0,4097 0,1736 0,1436 

WC/CA (+) -1,6331 -0,3051 -0,7719 -0,3006 -0,5173 -0,9559 -0,5624 -0,1167 -0,6025 -0,9919 

E/TL (+) 0,0239 0,3716 0,2539 0,2788 0,5736 0,1814 0,2032 0,3685 0,5897 0,1891 

NCA/TL (+) 0,7500 0,7440 0,8375 0,6770 0,7706 0,8494 0,7733 0,3235 0,8523 0,6650 

TA/TD (+) 1,0245 1,5914 1,3403 1,3865 2,3451 1,2216 1,2551 1,5835 2,4373 1,2332 

CSTD/CL 

(+) 
1,1672 1,2817 1,1294 1,4749 1,0466 1,4099 1,0147 1,4664 1,0271 1,2254 

W/OR (-) -0,5697 -0,5935 -0,5580 -0,6646 -0,7346 -0,4626 -0,4724 -0,6798 -0,5243 -0,8607 

W/TR (-) -0,6878 -0,5037 -0,5385 -0,6646 -0,7297 -0,4626 -0,4522 -0,6798 -0,5128 -0,8607 

W/OE (-) 0,5072 0,5023 0,5439 0,5813 0,5481 0,4199 0,6261 0,5287 0,4650 0,4430 

 

Next, the negative values have to be transformed into positive ones. 

Table A.1.3.2: Transformation of negative values into positive ones (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,9754 0,7864 12,1697 0,5616 0,7897 1,6023 1,4705 0,4828 1,0189 0,7982 

OP/OR (+) 1,0508 0,0006 0,0103 1,6224 1,1448 1,0442 1,0530 1,1246 1,0456 1,4091 

TOR/TA (+) 0,4815 0,5691 0,3679 0,6540 0,4380 0,2092 0,4872 0,3683 0,8100 0,4956 

STD/TL (-) 0,6583 0,3341 0,2879 0,4201 0,3481 0,2946 0,3696 0,2518 0,2367 0,6673 

LTD/TL (-) 0,3178 0,2943 0,4582 0,3011 0,0783 0,5240 0,4272 0,4097 0,1736 0,1436 

WC/CA (+) 2,0339 1,1932 1,4887 1,1903 1,3275 1,6052 1,3561 1,0739 1,3814 1,6280 

E/TL (+) 0,0239 0,3716 0,2539 0,2788 0,5736 0,1814 0,2032 0,3685 0,5897 0,1891 

NCA/TL (+) 0,7500 0,7440 0,8375 0,6770 0,7706 0,8494 0,7733 0,3235 0,8523 0,6650 

TA/TD (+) 1,0245 1,5914 1,3403 1,3865 2,3451 1,2216 1,2551 1,5835 2,4373 1,2332 

CSTD/CL 

(+) 
1,1672 1,2817 1,1294 1,4749 1,0466 1,4099 1,0147 1,4664 1,0271 1,2254 

W/OR (-) 0,9206 0,9173 0,9223 0,9074 0,8977 0,9356 0,9342 0,9053 0,9270 0,8801 

W/TR (-) 0,9042 0,9298 0,9250 0,9074 0,8984 0,9356 0,9370 0,9053 0,9286 0,8801 

W/OE (-) 0,5072 0,5023 0,5439 0,5813 0,5481 0,4199 0,6261 0,5287 0,4650 0,4430 
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Maximum/Minimum Values: 

Table A.1.3.3: Maximum/minimum values of the financial ratios of all clubs after trans-
formation using the SAW method (2019/20). 

2019/20 Max/Min Values 

NP/OP (+) 12,1697 

OP/OR (+) 1,6224 

TOR/TA (+) 0,8100 

STD/TL (-) 0,2367 

LTD/TL (-) 0,0783 

WC/CA (+) 2,0339 

E/TL (+) 0,5897 

NCA/TL (+) 0,8523 

TA/TD (+) 2,4373 

CSTD/CL (+) 1,4749 

W/OR (-) 0,9356 

W/TR (-) 0,9370 

W/OE (-) 0,4199 

 

Normalized Decision Matrix: 

Table A.1.3.4: Normalized decision matrix of the SAW method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0802 0,0646 1,0000 0,0461 0,0649 0,1317 0,1208 0,0397 0,0837 0,0656 

OP/OR (+) 0,6477 0,0004 0,0063 1,0000 0,7056 0,6436 0,6491 0,6932 0,6445 0,8686 

TOR/TA (+) 0,5944 0,7026 0,4542 0,8074 0,5407 0,2583 0,6015 0,4547 1,0000 0,6119 

STD/TL (-) 2,7812 1,4115 1,2163 1,7748 1,4706 1,2446 1,5615 1,0638 1,0000 2,8192 

LTD/TL (-) 4,0587 3,7586 5,8519 3,8455 1,0000 6,6922 5,4559 5,2324 2,2171 1,8340 

WC/CA (+) 1,0000 0,5866 0,7319 0,5852 0,6527 0,7892 0,6667 0,5280 0,6792 0,8004 

E/TL (+) 0,0405 0,6302 0,4306 0,4728 0,9727 0,3076 0,3446 0,6249 1,0000 0,3207 

NCA/TL (+) 0,8800 0,8729 0,9826 0,7943 0,9041 0,9966 0,9073 0,3796 1,0000 0,7802 

TA/TD (+) 0,4203 0,6529 0,5499 0,5689 0,9622 0,5012 0,5150 0,6497 1,0000 0,5060 

CSTD/CL 

(+) 
0,7914 0,8690 0,7657 1,0000 0,7096 0,9559 0,6880 0,9942 0,6964 0,8308 

W/OR (-) 0,9841 0,9805 0,9858 0,9699 0,9595 1,0000 0,9985 0,9677 0,9908 0,9407 

W/TR (-) 0,9650 0,9923 0,9872 0,9684 0,9587 0,9985 1,0000 0,9662 0,9910 0,9393 

W/OE (-) 1,2079 1,1962 1,2953 1,3844 1,3053 1,0000 1,4911 1,2591 1,1074 1,0550 

 

For normalizing the data, the transformed financial ratio has been divided by the maxi-

mum or minimum value of that financial ratio of all clubs. Next, the ratios have to be 

multiplied with their corresponding weights. 

Results: 
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Table A.1.3.5: Weighted normalized decision matrix and results of the SAW method 
(2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,002405 0,001939 0,030000 0,001384 0,001947 0,003950 0,003625 0,001190 0,002512 0,001968 

OP/OR (+) 0,038861 0,000022 0,000381 0,060000 0,042338 0,038617 0,038945 0,041593 0,038670 0,052114 

TOR/TA (+) 0,035667 0,042156 0,027252 0,048444 0,032444 0,015496 0,036089 0,027281 0,060000 0,036711 

STD/TL (-) 0,278116 0,141149 0,121631 0,177482 0,147064 0,124461 0,156147 0,106379 0,100000 0,281918 

LTD/TL (-) 0,405875 0,375862 0,585185 0,384547 0,100000 0,669221 0,545594 0,523244 0,221711 0,183397 

WC/CA (+) 0,100000 0,058663 0,073193 0,058523 0,065268 0,078921 0,066672 0,052799 0,067920 0,080041 

E/TL (+) 0,003242 0,050412 0,034445 0,037823 0,077816 0,024609 0,027567 0,049992 0,080000 0,025654 

NCA/TL (+) 0,070398 0,069835 0,078611 0,063546 0,072331 0,079728 0,072585 0,030365 0,080000 0,062419 

TA/TD (+) 0,016814 0,026117 0,021996 0,022755 0,038487 0,020048 0,020598 0,025988 0,040000 0,020239 

CSTD/CL 

(+) 
0,039569 0,043450 0,038287 0,050000 0,035480 0,047796 0,034399 0,049712 0,034819 0,041542 

W/OR (-) 0,147608 0,147076 0,147869 0,145488 0,143925 0,150000 0,149781 0,145149 0,148622 0,141109 

W/TR (-) 0,072373 0,074426 0,074038 0,072632 0,071906 0,074884 0,075000 0,072462 0,074324 0,070445 

W/OE (-) 0,090593 0,089718 0,097148 0,103828 0,097898 0,075000 0,111830 0,094433 0,083055 0,079126 

Sj 1,301520 1,120825 1,330036 1,226452 0,926905 1,402732 1,338831 1,220587 1,031635 1,076683 

Rank 4 7 3 5 10 1 2 6 9 8 
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Appendix A.2: COPRAS Calculations 

 

For calculations, the same matrices with the financial ratios expressed as absolute num-

bers (see Table A.1.1.1, A.1.2.1, and A.1.3.1) will be used as a basis for each analyzed 

season. 

Season 2017/18 

Normalized Decision Matrix: 

Table A.2.1.1: Normalized decision matrix of the COPRAS method (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0264 0,0455 -0,0505 0,9519 -0,0308 0,0878 -0,0027 -0,0879 0,0515 0,0087 

OP/OR (+) -0,1623 -0,3010 -0,3739 -0,0804 0,2226 -1,1090 0,0151 0,5236 -0,3382 2,6035 

TOR/TA (+) 0,1145 0,1251 0,0646 0,1156 0,0706 0,0496 0,1184 0,0668 0,1911 0,0837 

STD/TL (-) 0,1757 0,1106 0,0785 0,1314 0,0755 0,0568 0,1058 0,0625 0,0651 0,1381 

LTD/TL (-) 0,0776 0,0472 0,1630 0,0710 0,0355 0,2015 0,1928 0,1355 0,0185 0,0574 

WC/CA (+) 0,4139 0,0653 0,0270 0,1234 0,0299 0,1451 0,1951 -0,1012 -0,0278 0,1294 

E/TL (+) 0,0353 0,1272 0,0770 0,0875 0,1733 0,0722 0,0261 0,1142 0,1969 0,0903 

NCA/TL (+) 0,1107 0,0972 0,1056 0,0978 0,1075 0,1253 0,1130 0,0434 0,1030 0,0963 

TA/TD (+) 0,0657 0,1052 0,0792 0,0835 0,1506 0,0774 0,0633 0,0970 0,1934 0,0847 

CSTD/CL 

(+) 
0,0815 0,1087 0,1170 0,0793 0,0831 0,1043 0,0810 0,1493 0,1153 0,0805 

W/OR (-) 0,1389 0,1040 0,0906 0,1046 0,0937 0,0700 0,0889 0,1075 0,0629 0,1389 

W/TR (-) 0,1102 0,0983 0,0881 0,1064 0,0947 0,0712 0,1179 0,1085 0,0635 0,1412 

W/OE (-) 0,1126 0,1068 0,0992 0,1113 0,0934 0,0940 0,1151 0,1019 0,0700 0,0958 

 

For normalizing the data, the financial ratio has been divided by the sum of all values of 

that financial ratio of all clubs. Next, the ratios have to be multiplied with their correspond-

ing weights. 

Results: 

Table A.2.1.2: Weighted normalized decision matrix and results of the COPRAS method 
(2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,000791 0,001364 -0,001515 0,028558 -0,000923 0,002634 -0,000080 -0,002638 0,001546 0,000262 

OP/OR (+) -0,009739 -0,018060 -0,022432 -0,004824 0,013357 -0,066543 0,000905 0,031417 -0,020291 0,156211 

TOR/TA (+) 0,006873 0,007503 0,003874 0,006937 0,004238 0,002974 0,007106 0,004011 0,011464 0,005021 

STD/TL (-) 0,017565 0,011063 0,007854 0,013141 0,007551 0,005682 0,010581 0,006249 0,006505 0,013808 

LTD/TL (-) 0,007760 0,004715 0,016304 0,007100 0,003548 0,020151 0,019280 0,013555 0,001847 0,005741 

WC/CA (+) 0,041394 0,006535 0,002699 0,012335 0,002988 0,014510 0,019508 -0,010123 -0,002784 0,012938 

E/TL (+) 0,002827 0,010172 0,006160 0,007000 0,013862 0,005777 0,002088 0,009140 0,015750 0,007222 
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NCA/TL (+) 0,008855 0,007778 0,008448 0,007827 0,008601 0,010025 0,009044 0,003473 0,008243 0,007706 

TA/TD (+) 0,002628 0,004207 0,003168 0,003341 0,006024 0,003095 0,002533 0,003880 0,007735 0,003390 

CSTD/CL 

(+) 
0,004073 0,005433 0,005850 0,003964 0,004153 0,005217 0,004051 0,007464 0,005767 0,004026 

W/OR (-) 0,020839 0,015596 0,013591 0,015690 0,014052 0,010501 0,013342 0,016124 0,009434 0,020831 

W/TR (-) 0,008262 0,007374 0,006607 0,007978 0,007103 0,005340 0,008846 0,008135 0,004763 0,010592 

W/OE (-) 0,008449 0,008008 0,007438 0,008345 0,007001 0,007052 0,008630 0,007642 0,005253 0,007181 

Sj
+ 0,057703 0,024931 0,006251 0,065139 0,052300 -0,022310 0,045155 0,046623 0,027430 0,196777 

Sj
- 0,062876 0,046755 0,051794 0,052255 0,039255 0,048726 0,060679 0,051705 0,027802 0,058153 

Smin
-/Sj

- 0,442174 0,594630 0,536778 0,532044 0,708246 0,570580 0,458177 0,537706 1,000000 0,478079 

Zj 0,095441 0,075682 0,052064 0,110547 0,112747 0,026387 0,084259 0,092515 0,112777 0,237580 

Rank 5 8 9 4 3 10 7 6 2 1 

 

with:  

 Sjmin Sum 

Sj
+ -0,022310 0,5 

Sj
- 0,027802 0,5 

Smin
-/Sj

- / 5,858414 

 

Season 2018/19 

Normalized Decision Matrix: 

Table A.2.2.1: Normalized decision matrix of the COPRAS method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0042 0,0114 0,0035 0,9391 -0,0073 0,0108 -0,0011 0,0133 0,0119 0,0141 

OP/OR (+) -0,1047 -0,1965 -0,2185 -0,0033 0,1135 -0,6050 0,0715 0,2262 -0,1423 1,8591 

TOR/TA (+) 0,1080 0,1317 0,0734 0,1254 0,0797 0,0476 0,1156 0,0745 0,1614 0,0827 

STD/TL (-) 0,1415 0,1162 0,0802 0,1370 0,0802 0,0663 0,1161 0,0748 0,0702 0,1175 

LTD/TL (-) 0,1418 0,0417 0,1558 0,0633 0,0262 0,1875 0,1972 0,1096 0,0141 0,0628 

WC/CA (+) 0,1362 0,0281 0,0201 0,1943 0,0058 0,3041 0,2272 -0,0040 -0,0045 0,0927 

E/TL (+) 0,0269 0,1290 0,0765 0,0919 0,1764 0,0657 0,0092 0,1174 0,1956 0,1115 

NCA/TL (+) 0,0944 0,0856 0,0994 0,1015 0,0968 0,1219 0,1070 0,0976 0,0997 0,0962 

TA/TD (+) 0,0620 0,1052 0,0775 0,0840 0,1555 0,0735 0,0579 0,0975 0,1929 0,0940 

CSTD/CL 

(+) 
0,0919 0,0993 0,1283 0,0824 0,1033 0,0977 0,0767 0,1253 0,1080 0,0870 

W/OR (-) 0,1134 0,0917 0,0931 0,1021 0,1035 0,0681 0,0901 0,1043 0,0795 0,1542 

W/TR (-) 0,0999 0,0842 0,0931 0,1063 0,1071 0,0709 0,0887 0,1079 0,0814 0,1605 

W/OE (-) 0,1022 0,0903 0,1014 0,1070 0,1035 0,0915 0,1209 0,1009 0,0862 0,0962 
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For normalizing the data, the financial ratio has been divided by the sum of all values of 

that financial ratio of all clubs. Next, the ratios have to be multiplied with their correspond-

ing weights. 

Results: 

Table A.2.2.2: Weighted normalized decision matrix and results of the COPRAS method 
(2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,000125 0,000341 0,000105 0,028174 -0,000220 0,000325 -0,000033 0,000400 0,000357 0,000424 

OP/OR (+) -0,006283 -0,011793 -0,013109 -0,000197 0,006809 -0,036299 0,004293 0,013569 -0,008536 0,111546 

TOR/TA (+) 0,006481 0,007901 0,004404 0,007524 0,004784 0,002857 0,006935 0,004467 0,009685 0,004961 

STD/TL (-) 0,014151 0,011624 0,008022 0,013701 0,008025 0,006631 0,011607 0,007476 0,007017 0,011747 

LTD/TL (-) 0,014176 0,004169 0,015577 0,006327 0,002615 0,018753 0,019725 0,010961 0,001415 0,006281 

WC/CA (+) 0,013619 0,002811 0,002013 0,019429 0,000578 0,030407 0,022724 -0,000405 -0,000445 0,009270 

E/TL (+) 0,002152 0,010319 0,006117 0,007351 0,014114 0,005252 0,000732 0,009395 0,015649 0,008919 

NCA/TL (+) 0,007554 0,006845 0,007949 0,008118 0,007746 0,009748 0,008562 0,007805 0,007979 0,007693 

TA/TD (+) 0,002481 0,004209 0,003099 0,003359 0,006221 0,002939 0,002316 0,003901 0,007714 0,003760 

CSTD/CL 

(+) 
0,004596 0,004966 0,006415 0,004120 0,005166 0,004884 0,003837 0,006267 0,005399 0,004349 

W/OR (-) 0,017005 0,013756 0,013962 0,015319 0,015522 0,010215 0,013517 0,015648 0,011925 0,023131 

W/TR (-) 0,007493 0,006317 0,006981 0,007973 0,008034 0,005317 0,006650 0,008093 0,006103 0,012040 

W/OE (-) 0,007668 0,006770 0,007602 0,008028 0,007759 0,006860 0,009065 0,007566 0,006467 0,007214 

Sj
+ 0,030726 0,025599 0,016994 0,077877 0,045200 0,020115 0,049365 0,045401 0,037802 0,150923 

Sj
- 0,060494 0,042637 0,052143 0,051348 0,041954 0,047776 0,060564 0,049744 0,032927 0,060413 

Smin
-/Sj

- 0,544290 0,772259 0,631466 0,641239 0,784819 0,689188 0,543667 0,661921 1,000000 0,545024 

Zj 0,070666 0,082267 0,063330 0,124931 0,102789 0,070687 0,089259 0,093972 0,111182 0,190916 

Rank 9 7 10 2 4 8 6 5 3 1 

 

with:  

 Sjmin Sum 

Sj
+ 0,016994 0,5 

Sj
- 0,032927 0,5 

Smin
-/Sj

- / 6,813872 
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Season 2019/20 

Normalized Decision Matrix: 

Table A.2.3.1: Normalized decision matrix of the COPRAS method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,3281 0,2645 -1,3050 0,1889 0,2657 0,5390 -0,0550 0,1624 0,3428 0,2685 

OP/OR (+) 0,0341 -0,0002 -0,0030 0,4177 0,0972 0,0297 0,0356 0,0837 0,0306 0,2746 

TOR/TA (+) 0,0987 0,1166 0,0754 0,1340 0,0897 0,0429 0,0998 0,0755 0,1660 0,1015 

STD/TL (-) 0,1702 0,0864 0,0744 0,1086 0,0900 0,0762 0,0955 0,0651 0,0612 0,1725 

LTD/TL (-) 0,1016 0,0941 0,1465 0,0963 0,0250 0,1675 0,1366 0,1310 0,0555 0,0459 

WC/CA (+) 0,2417 0,0452 0,1142 0,0445 0,0766 0,1415 0,0832 0,0173 0,0892 0,1468 

E/TL (+) 0,0079 0,1225 0,0837 0,0919 0,1891 0,0598 0,0670 0,1215 0,1944 0,0623 

NCA/TL (+) 0,1036 0,1027 0,1156 0,0935 0,1064 0,1173 0,1068 0,0447 0,1177 0,0918 

TA/TD (+) 0,0664 0,1032 0,0869 0,0899 0,1521 0,0792 0,0814 0,1027 0,1581 0,0800 

CSTD/CL 

(+) 
0,0953 0,1047 0,0922 0,1205 0,0855 0,1152 0,0829 0,1198 0,0839 0,1001 

W/OR (-) 0,0931 0,0970 0,0912 0,1086 0,1200 0,0756 0,0772 0,1111 0,0857 0,1406 

W/TR (-) 0,1129 0,0827 0,0884 0,1091 0,1198 0,0759 0,0742 0,1116 0,0842 0,1413 

W/OE (-) 0,0982 0,0972 0,1053 0,1125 0,1061 0,0813 0,1212 0,1024 0,0900 0,0858 

 

For normalizing the data, the financial ratio has been divided by the sum of all values of 

that financial ratio of all clubs. Next, the ratios have to be multiplied with their correspond-

ing weights. 

Results: 

Table A.2.3.2: Weighted normalized decision matrix and results of the COPRAS method 
(2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,009844 0,007936 -0,039151 0,005668 0,007970 0,016171 -0,001649 0,004873 0,010283 0,008056 

OP/OR (+) 0,002045 -0,000010 -0,000180 0,025065 0,005831 0,001779 0,002136 0,005020 0,001837 0,016477 

TOR/TA (+) 0,005919 0,006996 0,004523 0,008040 0,005384 0,002572 0,005989 0,004528 0,009957 0,006092 

STD/TL (-) 0,017017 0,008636 0,007442 0,010860 0,008998 0,007615 0,009554 0,006509 0,006119 0,017250 

LTD/TL (-) 0,010160 0,009409 0,014649 0,009627 0,002503 0,016753 0,013658 0,013099 0,005550 0,004591 

WC/CA (+) 0,024168 0,004515 0,011423 0,004448 0,007655 0,014146 0,008323 0,001727 0,008916 0,014679 

E/TL (+) 0,000630 0,009799 0,006695 0,007352 0,015126 0,004784 0,005358 0,009718 0,015551 0,004987 

NCA/TL (+) 0,008284 0,008218 0,009251 0,007478 0,008512 0,009382 0,008542 0,003573 0,009414 0,007345 

TA/TD (+) 0,002658 0,004129 0,003477 0,003597 0,006084 0,003169 0,003256 0,004108 0,006323 0,003199 

CSTD/CL 

(+) 
0,004767 0,005234 0,004612 0,006023 0,004274 0,005758 0,004144 0,005989 0,004195 0,005004 

W/OR (-) 0,013963 0,014546 0,013676 0,016289 0,018004 0,011338 0,011578 0,016661 0,012850 0,021095 

W/TR (-) 0,008467 0,006201 0,006629 0,008182 0,008983 0,005695 0,005567 0,008369 0,006313 0,010596 

W/OE (-) 0,007364 0,007293 0,007897 0,008440 0,007958 0,006097 0,009091 0,007676 0,006752 0,006432 

Sj
+ 0,058315 0,046817 0,000651 0,067671 0,060836 0,057761 0,036099 0,039534 0,066476 0,065840 
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Sj
- 0,056972 0,046086 0,050294 0,053396 0,046447 0,047498 0,049448 0,052314 0,037583 0,059963 

Smin
-/Sj

- 0,659685 0,815511 0,747275 0,703854 0,809164 0,791265 0,760061 0,718418 1,000000 0,626772 

Zj 0,101533 0,100244 0,049607 0,113783 0,113848 0,109599 0,085893 0,086601 0,131990 0,106902 

Rank 6 7 10 3 2 4 9 8 1 5 

 

with:  

 Sjmin Sum 

Sj
+ 0,000651 0,5 

Sj
- 0,037583 0,5 

Smin
-/Sj

- / 7,632004 
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Appendix A.3: TOPSIS Calculations 

 

For calculations, the same matrices with the financial ratios expressed as absolute num-

bers (see Table A.1.1.1, A.1.2.1, and A.1.3.1) will be used as a basis for each analyzed 

season. 

Season 2017/18 

Normalized Decision Matrix: 

Table A.3.1.1: Normalized decision matrix of the TOPSIS method (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0273 0,0471 -0,0523 0,9868 -0,0319 0,0910 -0,0027 -0,0911 0,0534 0,0090 

OP/OR (+) 0,0550 0,1020 0,1267 0,0272 -0,0754 0,3758 -0,0051 -0,1774 0,1146 -0,8822 

TOR/TA (+) 0,3367 0,3676 0,1898 0,3398 0,2076 0,1457 0,3481 0,1965 0,5616 0,2460 

STD/TL (-) 0,5206 0,3278 0,2328 0,3894 0,2238 0,1684 0,3136 0,1852 0,1928 0,4092 

LTD/TL (-) 0,2067 0,1256 0,4343 0,1891 0,0945 0,5368 0,5136 0,3611 0,0492 0,1529 

WC/CA (+) -0,7832 -0,1236 -0,0511 -0,2334 -0,0565 -0,2745 -0,3691 0,1915 0,0527 -0,2448 

E/TL (+) 0,0992 0,3570 0,2162 0,2457 0,4864 0,2027 0,0733 0,3207 0,5527 0,2534 

NCA/TL (+) 0,3428 0,3011 0,3270 0,3030 0,3330 0,3881 0,3501 0,1345 0,3191 0,2983 

TA/TD (+) 0,1935 0,3098 0,2332 0,2460 0,4436 0,2279 0,1865 0,2857 0,5695 0,2496 

CSTD/CL 

(+) 
0,2516 0,3356 0,3613 0,2449 0,2565 0,3222 0,2502 0,4610 0,3562 0,2487 

W/OR (-) -0,4274 -0,3199 -0,2788 -0,3218 -0,2882 -0,2154 -0,2737 -0,3307 -0,1935 -0,4273 

W/TR (-) -0,3407 -0,3040 -0,2724 -0,3290 -0,2928 -0,2202 -0,3647 -0,3354 -0,1964 -0,4367 

W/OE (-) 0,3535 0,3350 0,3112 0,3492 0,2929 0,2951 0,3611 0,3197 0,2198 0,3005 

 

For normalizing the data, the financial ratio has been divided by the square root of the 

sum of all values squared of that financial ratio of all clubs, with:  

2017/18 ∑ rⅈj
2

n

j=1

 √∑ rⅈj
2

n

j=1

 

NP/OP (+) 218,1562 14,7701 

OP/OR (+) 0,3449 0,5873 

TOR/TA (+) 4,0397 2,0099 

STD/TL (-) 1,6655 1,2905 

LTD/TL (-) 0,9557 0,9776 

WC/CA (+) 5,8479 2,4182 

E/TL (+) 1,6183 1,2721 

NCA/TL (+) 5,0177 2,2400 

TA/TD (+) 34,9714 5,9137 

CSTD/CL (+) 17,7202 4,2095 

W/OR (-) 3,2402 1,8001 

W/TR (-) 3,1011 1,7610 

W/OE (-) 2,8429 1,6861 
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Next, the ratios have to be multiplied with their corresponding weights. 

Results: 

Table A.3.1.2: Weighted normalized decision matrix and results of the TOPSIS method 
(2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,000820 0,001413 -0,001570 0,029603 -0,000957 0,002731 -0,000082 -0,002734 0,001603 0,000271 

OP/OR (+) 0,003300 0,006120 0,007601 0,001635 -0,004526 0,022547 -0,000306 -0,010645 0,006876 -0,052931 

TOR/TA (+) 0,020201 0,022055 0,011386 0,020389 0,012457 0,008741 0,020888 0,011789 0,033697 0,014759 

STD/TL (-) 0,052056 0,032785 0,023277 0,038945 0,022378 0,016838 0,031359 0,018519 0,019279 0,040921 

LTD/TL (-) 0,020673 0,012561 0,043432 0,018913 0,009452 0,053682 0,051360 0,036108 0,004920 0,015292 

WC/CA (+) -0,078322 -0,012364 -0,005107 -0,023339 -0,005653 -0,027454 -0,036911 0,019154 0,005268 -0,024481 

E/TL (+) 0,007936 0,028557 0,017294 0,019652 0,038915 0,016219 0,005861 0,025658 0,044216 0,020275 

NCA/TL (+) 0,027425 0,024089 0,026164 0,024243 0,026639 0,031050 0,028010 0,010757 0,025528 0,023868 

TA/TD (+) 0,007741 0,012390 0,009330 0,009839 0,017743 0,009115 0,007459 0,011427 0,022780 0,009983 

CSTD/CL 

(+) 
0,012580 0,016779 0,018066 0,012244 0,012827 0,016112 0,012512 0,023051 0,017812 0,012435 

W/OR (-) -0,064114 -0,047982 -0,041815 -0,048273 -0,043232 -0,032307 -0,041048 -0,049606 -0,029024 -0,064089 

W/TR (-) -0,025550 -0,022803 -0,020430 -0,024672 -0,021964 -0,016512 -0,027355 -0,025158 -0,014728 -0,032756 

W/OE (-) 0,026511 0,025128 0,023339 0,026186 0,021969 0,022130 0,027080 0,023980 0,016485 0,022534 

Dj
+ 0,000820 0,001413 -0,001570 0,029603 -0,000957 0,002731 -0,000082 -0,002734 0,001603 0,000271 

Dj
- 0,003300 0,006120 0,007601 0,001635 -0,004526 0,022547 -0,000306 -0,010645 0,006876 -0,052931 

Dj
+ + Dj

- 0,020201 0,022055 0,011386 0,020389 0,012457 0,008741 0,020888 0,011789 0,033697 0,014759 

Cj 0,628655 0,423257 0,379992 0,436786 0,440498 0,405137 0,488480 0,392718 0,364528 0,640722 

Rank 2 6 9 5 4 7 3 8 10 1 

 

with: 

2017/18 Vj
+ Vj

- 

NP/OP (+) -0,002734 0,029603 

OP/OR (+) -0,052931 0,022547 

TOR/TA (+) 0,008741 0,033697 

STD/TL (-) 0,016838 0,052056 

LTD/TL (-) 0,004920 0,053682 

WC/CA (+) -0,078322 0,019154 

E/TL (+) 0,005861 0,044216 

NCA/TL (+) 0,010757 0,031050 

TA/TD (+) 0,007459 0,022780 

CSTD/CL (+) 0,012244 0,023051 

W/OR (-) -0,064114 -0,029024 

W/TR (-) -0,032756 -0,014728 

W/OE (-) 0,016485 0,027080 
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Season 2018/19 

Normalized Decision Matrix: 

Table A.3.2.1: Normalized decision matrix of the TOPSIS method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0044 0,0121 0,0037 0,9995 -0,0078 0,0115 -0,0012 0,0142 0,0127 0,0150 

OP/OR (+) 0,0523 0,0982 0,1091 0,0016 -0,0567 0,3022 -0,0357 -0,1129 0,0711 -0,9285 

TOR/TA (+) 0,3249 0,3961 0,2208 0,3771 0,2398 0,1432 0,3476 0,2239 0,4855 0,2487 

STD/TL (-) 0,4319 0,3548 0,2448 0,4181 0,2449 0,2024 0,3542 0,2282 0,2141 0,3585 

LTD/TL (-) 0,3775 0,1110 0,4148 0,1685 0,0696 0,4994 0,5253 0,2919 0,0377 0,1673 

WC/CA (+) -0,2970 -0,0613 -0,0439 -0,4237 -0,0126 -0,6631 -0,4956 0,0088 0,0097 -0,2022 

E/TL (+) 0,0741 0,3555 0,2107 0,2533 0,4862 0,1809 0,0252 0,3237 0,5391 0,3073 

NCA/TL (+) 0,2974 0,2695 0,3130 0,3196 0,3050 0,3838 0,3371 0,3073 0,3142 0,3029 

TA/TD (+) 0,1818 0,3083 0,2270 0,2461 0,4558 0,2153 0,1697 0,2858 0,5651 0,2755 

CSTD/CL 

(+) 
0,2870 0,3100 0,4005 0,2572 0,3226 0,3050 0,2395 0,3913 0,3371 0,2716 

W/OR (-) -0,3502 -0,2833 -0,2875 -0,3155 -0,3196 -0,2104 -0,2783 -0,3222 -0,2456 -0,4763 

W/TR (-) -0,3077 -0,2594 -0,2866 -0,3274 -0,3299 -0,2183 -0,2731 -0,3323 -0,2506 -0,4944 

W/OE (-) 0,3219 0,2842 0,3191 0,3370 0,3257 0,2880 0,3806 0,3176 0,2715 0,3029 

 

For normalizing the data, the financial ratio has been divided by the square root of the 

sum of all values squared of that financial ratio of all clubs, with:  

2018/19 ∑ rⅈj
2

n

j=1

 √∑ rⅈj
2

n

j=1

 

NP/OP (+) 3411,2325 58,4058 

OP/OR (+) 0,5335 0,7304 

TOR/TA (+) 3,6032 1,8982 

STD/TL (-) 1,3705 1,1707 

LTD/TL (-) 1,1048 1,0511 

WC/CA (+) 5,6560 2,3782 

E/TL (+) 1,7331 1,3165 

NCA/TL (+) 5,5981 2,3660 

TA/TD (+) 37,1656 6,0964 

CSTD/CL (+) 18,3855 4,2878 

W/OR (-) 3,3967 1,8430 

W/TR (-) 3,1534 1,7758 

W/OE (-) 2,9832 1,7272 

 

Next, the ratios have to be multiplied with their corresponding weights. 

Results: 
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Table A.3.2.2: Weighted normalized decision matrix and results of the TOPSIS method 
(2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,000133 0,000363 0,000112 0,029986 -0,000234 0,000346 -0,000035 0,000426 0,000380 0,000451 

OP/OR (+) 0,003138 0,005890 0,006547 0,000099 -0,003401 0,018129 -0,002144 -0,006777 0,004263 -0,055710 

TOR/TA (+) 0,019493 0,023763 0,013247 0,022629 0,014388 0,008594 0,020859 0,013437 0,029131 0,014922 

STD/TL (-) 0,043189 0,035475 0,024482 0,041813 0,024490 0,020236 0,035424 0,022816 0,021415 0,035851 

LTD/TL (-) 0,037751 0,011103 0,041480 0,016849 0,006964 0,049938 0,052526 0,029188 0,003767 0,016725 

WC/CA (+) -0,029703 -0,006131 -0,004390 -0,042372 -0,001261 -0,066314 -0,049558 0,000883 0,000971 -0,020217 

E/TL (+) 0,005931 0,028440 0,016857 0,020260 0,038898 0,014475 0,002018 0,025894 0,043128 0,024581 

NCA/TL (+) 0,023793 0,021558 0,025038 0,025569 0,024399 0,030705 0,026968 0,024585 0,025132 0,024230 

TA/TD (+) 0,007271 0,012333 0,009081 0,009843 0,018231 0,008614 0,006786 0,011432 0,022605 0,011019 

CSTD/CL 

(+) 
0,014349 0,015502 0,020026 0,012862 0,016128 0,015248 0,011977 0,019565 0,016856 0,013578 

W/OR (-) -0,052528 -0,042493 -0,043127 -0,047319 -0,047946 -0,031554 -0,041752 -0,048336 -0,036836 -0,071450 

W/TR (-) -0,023077 -0,019454 -0,021498 -0,024556 -0,024741 -0,016375 -0,020480 -0,024923 -0,018795 -0,037078 

W/OE (-) 0,024143 0,021316 0,023935 0,025276 0,024430 0,021599 0,028542 0,023822 0,020361 0,022715 

Dj
+ 0,084845 0,099119 0,102629 0,080976 0,096269 0,099293 0,084630 0,094547 0,109804 0,055852 

Dj
- 0,067609 0,059064 0,053536 0,067900 0,066874 0,086306 0,078320 0,059469 0,063734 0,104532 

Dj
+ + Dj

- 0,152454 0,158183 0,156165 0,148875 0,163143 0,185600 0,162950 0,154016 0,173538 0,160384 

Cj 0,443470 0,373392 0,342818 0,456084 0,409911 0,465014 0,480637 0,386124 0,367261 0,651760 

Rank 5 8 10 4 6 3 2 7 9 1 

 

with: 

2018/19 Vj
+ Vj

- 

NP/OP (+) -0,000234 0,029986 

OP/OR (+) -0,055710 0,018129 

TOR/TA (+) 0,008594 0,029131 

STD/TL (-) 0,020236 0,043189 

LTD/TL (-) 0,003767 0,052526 

WC/CA (+) -0,066314 0,000971 

E/TL (+) 0,002018 0,043128 

NCA/TL (+) 0,021558 0,030705 

TA/TD (+) 0,006786 0,022605 

CSTD/CL (+) 0,011977 0,020026 

W/OR (-) -0,071450 -0,031554 

W/TR (-) -0,037078 -0,016375 

W/OE (-) 0,020361 0,028542 
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Season 2019/20 

Normalized Decision Matrix: 

Table A.3.3.1: Normalized decision matrix of the TOPSIS method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,2077 0,1674 -0,8259 0,1196 0,1681 0,3411 -0,0348 0,1028 0,2169 0,1699 

OP/OR (+) -0,0655 0,0003 0,0058 -0,8030 -0,1868 -0,0570 -0,0684 -0,1608 -0,0589 -0,5279 

TOR/TA (+) 0,2970 0,3510 0,2269 0,4033 0,2701 0,1290 0,3005 0,2271 0,4996 0,3057 

STD/TL (-) 0,5029 0,2552 0,2199 0,3209 0,2659 0,2250 0,2823 0,1924 0,1808 0,5098 

LTD/TL (-) 0,2938 0,2721 0,4236 0,2784 0,0724 0,4844 0,3949 0,3788 0,1605 0,1328 

WC/CA (+) -0,6504 -0,1215 -0,3074 -0,1197 -0,2060 -0,3807 -0,2240 -0,0465 -0,2400 -0,3950 

E/TL (+) 0,0218 0,3387 0,2315 0,2542 0,5229 0,1654 0,1852 0,3359 0,5376 0,1724 

NCA/TL (+) 0,3209 0,3183 0,3583 0,2897 0,3297 0,3634 0,3309 0,1384 0,3647 0,2845 

TA/TD (+) 0,2016 0,3131 0,2637 0,2728 0,4614 0,2403 0,2469 0,3115 0,4795 0,2426 

CSTD/CL 

(+) 
0,2986 0,3279 0,2890 0,3774 0,2678 0,3607 0,2596 0,3752 0,2628 0,3135 

W/OR (-) -0,2891 -0,3011 -0,2831 -0,3372 -0,3727 -0,2347 -0,2397 -0,3449 -0,2660 -0,4367 

W/TR (-) -0,3494 -0,2559 -0,2735 -0,3376 -0,3707 -0,2350 -0,2297 -0,3453 -0,2605 -0,4372 

W/OE (-) 0,3084 0,3055 0,3308 0,3535 0,3333 0,2554 0,3807 0,3215 0,2828 0,2694 

 

For normalizing the data, the financial ratio has been divided by the square root of the 

sum of all values squared of that financial ratio of all clubs, with:  

2019/20 ∑ rⅈj
2

n

j=1

 √∑ rⅈj
2

n

j=1

 

NP/OP (+) 22,0603 4,6968 

OP/OR (+) 3,1889 1,7858 

TOR/TA (+) 2,6291 1,6215 

STD/TL (-) 1,7136 1,3091 

LTD/TL (-) 1,1700 1,0817 

WC/CA (+) 6,3044 2,5109 

E/TL (+) 1,2034 1,0970 

NCA/TL (+) 5,4624 2,3372 

TA/TD (+) 25,8367 5,0830 

CSTD/CL (+) 15,2757 3,9084 

W/OR (-) 3,8845 1,9709 

W/TR (-) 3,8753 1,9686 

W/OE (-) 2,7040 1,6444 

 

Next, the ratios have to be multiplied with their corresponding weights. 

Results: 
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Table A.3.3.2: Weighted normalized decision matrix and results of the TOPSIS method 
(2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,006230 0,005023 -0,024778 0,003587 0,005044 0,010234 -0,001044 0,003084 0,006508 0,005098 

OP/OR (+) -0,003931 0,000020 0,000346 -0,048181 -0,011209 -0,003420 -0,004106 -0,009650 -0,003531 -0,031674 

TOR/TA (+) 0,017817 0,021059 0,013614 0,024200 0,016208 0,007741 0,018028 0,013628 0,029973 0,018339 

STD/TL (-) 0,050288 0,025522 0,021993 0,032092 0,026592 0,022505 0,028234 0,019235 0,018082 0,050976 

LTD/TL (-) 0,029380 0,027208 0,042360 0,027836 0,007239 0,048443 0,039494 0,037876 0,016049 0,013276 

WC/CA (+) -0,065041 -0,012151 -0,030742 -0,011972 -0,020602 -0,038071 -0,022399 -0,004648 -0,023996 -0,039504 

E/TL (+) 0,001743 0,027100 0,018516 0,020332 0,041831 0,013229 0,014819 0,026874 0,043005 0,013791 

NCA/TL (+) 0,025672 0,025467 0,028667 0,023173 0,026377 0,029074 0,026470 0,011073 0,029174 0,022763 

TA/TD (+) 0,008062 0,012523 0,010547 0,010911 0,018455 0,009613 0,009877 0,012461 0,019180 0,009705 

CSTD/CL 

(+) 
0,014932 0,016397 0,014448 0,018868 0,013389 0,018037 0,012981 0,018760 0,013140 0,015676 

W/OR (-) -0,043358 -0,045170 -0,042468 -0,050581 -0,055908 -0,035207 -0,035953 -0,051738 -0,039903 -0,065505 

W/TR (-) -0,026204 -0,019190 -0,020516 -0,025320 -0,027801 -0,017624 -0,017228 -0,025899 -0,019537 -0,032791 

W/OE (-) 0,023133 0,022910 0,024807 0,026513 0,024999 0,019151 0,028556 0,024114 0,021208 0,020205 

Dj
+ 0,072906 0,090193 0,078277 0,073348 0,080473 0,085476 0,084788 0,088481 0,090655 0,057800 

Dj
- 0,078891 0,041400 0,061831 0,064744 0,059073 0,059191 0,046104 0,050383 0,051467 0,076572 

Dj
+ + Dj

- 0,151796 0,131593 0,140107 0,138091 0,139546 0,144667 0,130892 0,138865 0,142122 0,134372 

Cj 0,519713 0,314609 0,441310 0,468846 0,423321 0,409153 0,352231 0,362823 0,362132 0,569850 

Rank 2 10 4 3 5 6 9 7 8 1 

 

with: 

2019/20 Vj
+ Vj

- 

NP/OP (+) -0,024778 0,010234 

OP/OR (+) -0,048181 0,000346 

TOR/TA (+) 0,007741 0,029973 

STD/TL (-) 0,018082 0,050976 

LTD/TL (-) 0,007239 0,048443 

WC/CA (+) -0,065041 -0,004648 

E/TL (+) 0,001743 0,043005 

NCA/TL (+) 0,011073 0,029174 

TA/TD (+) 0,008062 0,019180 

CSTD/CL (+) 0,012981 0,018868 

W/OR (-) -0,065505 -0,035207 

W/TR (-) -0,032791 -0,017228 

W/OE (-) 0,019151 0,028556 
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Appendix A.4: PROMETHEE II Calculations 

 

For calculations, the same matrices with the financial ratios expressed as absolute num-

bers (see Table A.1.1.1, A.1.2.1, and A.1.3.1) will be used as a basis for each analyzed 

season. 

Season 2017/18 

Normalized Decision Matrix: 

Table A.4.1.1: Normalized decision matrix of the PROMETHEE II method (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,1099 0,1283 0,0360 1,0000 0,0550 0,1690 0,0820 0,0000 0,1341 0,0929 

OP/OR (+) 0,7450 0,7823 0,8020 0,7229 0,6413 1,0000 0,6972 0,5602 0,7924 0,0000 

TOR/TA (+) 0,4592 0,5335 0,1060 0,4667 0,1489 0,0000 0,4867 0,1221 1,0000 0,2411 

STD/TL (-) 0,0000 0,5472 0,8172 0,3723 0,8427 1,0000 0,5877 0,9523 0,9307 0,3162 

LTD/TL (-) 0,6769 0,8433 0,2102 0,7130 0,9071 0,0000 0,0476 0,3604 1,0000 0,7873 

WC/CA (+) 0,0000 0,6767 0,7511 0,5641 0,7455 0,5218 0,4248 1,0000 0,8575 0,5524 

E/TL (+) 0,0541 0,5917 0,2981 0,3596 0,8618 0,2700 0,0000 0,5162 1,0000 0,3758 

NCA/TL (+) 0,8214 0,6570 0,7592 0,6646 0,7826 1,0000 0,8502 0,0000 0,7279 0,6461 

TA/TD (+) 0,0184 0,3218 0,1221 0,1553 0,6712 0,1081 0,0000 0,2590 1,0000 0,1647 

CSTD/CL 

(+) 
0,0311 0,4196 0,5387 0,0000 0,0540 0,3580 0,0248 1,0000 0,5152 0,0177 

W/OR (-) 1,0000 0,5403 0,3645 0,5486 0,4049 0,0936 0,3427 0,5866 0,0000 0,9993 

W/TR (-) 0,6003 0,4479 0,3163 0,5516 0,4014 0,0990 0,7004 0,5785 0,0000 1,0000 

W/OE (-) 0,0537 0,1843 0,3531 0,0844 0,4824 0,4673 0,0000 0,2926 1,0000 0,4291 

For normalizing the data, the financial ratio has been subtracted by the minimum value 

of that ratio and then divided by the difference between the maximum and minimum 

value, with: 

2017/18 Min Max 

NP/OP (+) -1,3462 14,5749 

OP/OR (+) -0,5181 0,2207 

TOR/TA (+) 0,2928 1,1288 

STD/TL (-) 0,2173 0,6718 

LTD/TL (-) 0,0481 0,5248 

WC/CA (+) -1,8940 0,4632 

E/TL (+) 0,0932 0,7031 

NCA/TL (+) 0,3012 0,8694 

TA/TD (+) 1,1028 3,3679 

CSTD/CL (+) 1,0308 1,9407 

W/OR (-) -0,7694 -0,3483 

W/TR (-) -0,7691 -0,3458 

W/OE (-) 0,3706 0,6088 
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Next, the difference between a club and each different club has been calculated for every 

club. All negative values have then been exchanged with the value 0, before all weights 

were applied. The sum of all weighted normalized and transformed values have then 

been put in a MxM-matrix, where an entering and leaving flow have been calculated and 

added to get the results: 

Table A.4.1.2: MxM-matrix and results of the PROMETHEE II method (2017/18). 

2017/18 Barcelona 
Real     

Madrid 
Man. 

United 
Liverpool 

Man. 
City 

Tottenham 
Hotspur 

Juventus Arsenal Dortmund Everton 
Leaving 

Flow ϕ+ 

Barcelona / 0,093541 0,191675 0,086789 0,133769 0,268810 0,174642 0,195619 0,202498 0,073093 0,157826 

Real  
Madrid 

0,230635 / 0,159441 0,103057 0,075812 0,262361 0,237463 0,151268 0,114631 0,151203 0,165097 

Man.  
United 

0,231743 0,062414 / 0,122599 0,034439 0,119090 0,162301 0,080858 0,082661 0,153198 0,116589 

Liverpool 0,156610 0,035782 0,152351 / 0,085137 0,239707 0,181737 0,148866 0,149633 0,092383 0,138023 

Man. City 0,305848 0,110797 0,166450 0,187396 / 0,262383 0,286270 0,183771 0,095215 0,198298 0,199603 

Tottenham 0,251768 0,108224 0,061980 0,152845 0,073261 / 0,161319 0,129329 0,063661 0,178856 0,131249 

Juventus 0,112723 0,038448 0,060313 0,049997 0,052270 0,116442 / 0,109715 0,103935 0,100407 0,082694 

Arsenal 0,308174 0,126728 0,153345 0,191601 0,124247 0,258926 0,284190 / 0,172016 0,206101 0,202814 

Dortmund 0,457257 0,232296 0,297353 0,334572 0,177896 0,321428 0,430399 0,314220 / 0,365143 0,325618 

Everton 0,187603 0,128619 0,227641 0,137073 0,140729 0,310409 0,276837 0,208056 0,224893 / 0,204651 

Entering 

Flow ϕ- 
0,249151 0,104094 0,163394 0,151770 0,099729 0,239951 0,243907 0,169078 0,134349 0,168743  

ϕ(a) -0,091325 0,061002 -0,046805 -0,013747 0,099874 -0,108701 -0,161212 0,033736 0,191269 0,035909  

Rank 8 3 7 6 2 9 10 5 1 4  

 

Season 2018/19 

Normalized Decision Matrix: 

Table A.4.2.1: Normalized decision matrix of the PROMETHEE II method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0121 0,0198 0,0114 1,0000 0,0000 0,0192 0,0066 0,0218 0,0203 0,0227 

OP/OR (+) 0,7970 0,8342 0,8431 0,7558 0,7084 1,0000 0,7254 0,6627 0,8122 0,0000 

TOR/TA (+) 0,5307 0,7386 0,2266 0,6834 0,2821 0,0000 0,5972 0,2358 1,0000 0,3081 

STD/TL (-) 0,0000 0,3361 0,8150 0,0599 0,8147 1,0000 0,3383 0,8876 0,9486 0,3197 

LTD/TL (-) 0,3030 0,8496 0,2265 0,7317 0,9344 0,0531 0,0000 0,4786 1,0000 0,7342 

WC/CA (+) 0,5441 0,8945 0,9203 0,3558 0,9668 0,0000 0,2490 0,9987 1,0000 0,6851 

E/TL (+) 0,0952 0,6427 0,3610 0,4438 0,8971 0,3030 0,0000 0,5808 1,0000 0,5489 

NCA/TL (+) 0,2444 0,0000 0,3804 0,4384 0,3105 1,0000 0,5915 0,3309 0,3908 0,2921 

TA/TD (+) 0,0306 0,3507 0,1450 0,1932 0,7235 0,1155 0,0000 0,2937 1,0000 0,2676 

CSTD/CL 

(+) 
0,2947 0,4379 1,0000 0,1100 0,5157 0,4063 0,0000 0,9426 0,6061 0,1989 
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W/OR (-) 0,5257 0,2742 0,2901 0,3951 0,4109 0,0000 0,2556 0,4206 0,1324 1,0000 

W/TR (-) 0,3237 0,1487 0,2475 0,3951 0,4041 0,0000 0,1983 0,4129 0,1169 1,0000 

W/OE (-) 0,5377 0,8832 0,5632 0,3992 0,5027 0,8487 0,0000 0,5770 1,0000 0,7123 

 

For normalizing the data, the financial ratio has been subtracted by the minimum value 

of that ratio and then divided by the difference between the maximum and minimum 

value, with: 

2018/19 Min Max 

NP/OP (+) -0,4552 58,3776 

OP/OR (+) -0,6782 0,2207 

TOR/TA (+) 0,2719 0,9216 

STD/TL (-) 0,2369 0,5056 

LTD/TL (-) 0,0396 0,5521 

WC/CA (+) -1,5771 0,0231 

E/TL (+) 0,0332 0,7097 

NCA/TL (+) 0,6376 0,9081 

TA/TD (+) 1,0343 3,4452 

CSTD/CL (+) 1,0271 1,7174 

W/OR (-) -0,8779 -0,3877 

W/TR (-) -0,8779 -0,3877 

W/OE (-) 0,4689 0,6573 

 

Next, the difference between a club and each different club has been calculated for every 

club. All negative values have then been exchanged with the value 0, before all weights 

were applied. The sum of all weighted normalized and transformed values have then 

been put in a MxM-matrix, where an entering and leaving flow have been calculated and 

added to get the results: 

Table A.4.2.2: MxM-matrix and results of the PROMETHEE II method (2018/19). 

2018/19 Barcelona 
Real          

Madrid 
Man. 

United 
Liverpool 

Man. 
City 

Tottenham 
Hotspur 

Juventus Arsenal Dortmund Everton 
Leaving 

Flow ϕ+ 

Barcelona / 0,070406 0,066983 0,060508 0,040447 0,214386 0,178092 0,041510 0,074510 0,065960 0,090311 

Real  
Madrid 

0,227918 / 0,148046 0,176203 0,064076 0,306457 0,321275 0,107760 0,024975 0,145591 0,169144 

Man.  
United 

0,195795 0,119347 / 0,194004 0,042806 0,220544 0,280440 0,017658 0,054995 0,170769 0,144040 

Liverpool 0,142928 0,101111 0,147611 / 0,067152 0,277147 0,235004 0,095701 0,093487 0,108895 0,141004 

Man. City 0,301121 0,167238 0,174667 0,245406 / 0,370997 0,415776 0,093602 0,063311 0,203610 0,226192 

Tottenham 0,221780 0,156339 0,099125 0,202121 0,117717 / 0,233845 0,105390 0,065142 0,205270 0,156303 

Juventus 0,065590 0,051261 0,039125 0,040082 0,042600 0,113948 / 0,046299 0,040646 0,086686 0,058471 

Arsenal 0,159129 0,097726 0,222161 0,041809 0,306876 0,367682 0,082309 / 0,171802 0,560204 0,223300 

Dortmund 0,412586 0,205539 0,264258 0,349142 0,140712 0,395823 0,491224 0,211504 / 0,326427 0,310802 

Everton 0,274052 0,196172 0,250048 0,234568 0,151028 0,405968 0,407281 0,171014 0,196445 / 0,254064 
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Entering 

Flow ϕ- 
0,222322 0,129460 0,156892 0,171538 0,108157 0,296995 0,293916 0,098938 0,087257 0,208157  

ϕ(a) -0,132011 0,039685 -0,012852 -0,030534 0,118035 -0,140691 -0,235446 0,124362 0,223544 0,045907  

Rank 8 5 6 7 3 9 10 2 1 4  

 

Season 2019/20 

Normalized Decision Matrix: 

Table A.4.3.1: Normalized decision matrix of the PROMETHEE II method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,8856 0,8512 0,0000 0,8101 0,8518 1,0000 0,6779 0,7958 0,8936 0,8533 

OP/OR (+) 0,9119 0,9933 1,0000 0,0000 0,7619 0,9224 0,9083 0,7940 0,9201 0,3402 

TOR/TA (+) 0,4532 0,5990 0,2641 0,7403 0,3808 0,0000 0,4627 0,2648 1,0000 0,4767 

STD/TL (-) 0,0209 0,7738 0,8811 0,5741 0,7413 0,8655 0,6914 0,9649 1,0000 0,0000 

LTD/TL (-) 0,4626 0,5154 0,1476 0,5001 1,0000 0,0000 0,2172 0,2565 0,7862 0,8535 

WC/CA (+) 0,0000 0,8758 0,5679 0,8787 0,7358 0,4466 0,7061 1,0000 0,6796 0,4228 

E/TL (+) 0,0000 0,6145 0,4065 0,4505 0,9715 0,2784 0,3169 0,6090 1,0000 0,2920 

NCA/TL (+) 0,8065 0,7952 0,9720 0,6685 0,8455 0,9945 0,8506 0,0000 1,0000 0,6458 

TA/TD (+) 0,0000 0,4013 0,2235 0,2562 0,9347 0,1395 0,1632 0,3957 1,0000 0,1477 

CSTD/CL 

(+) 
0,3314 0,5802 0,2492 1,0000 0,0693 0,8588 0,0000 0,9815 0,0269 0,4578 

W/OR (-) 0,2690 0,3288 0,2396 0,5074 0,6832 0,0000 0,0246 0,5456 0,1550 1,0000 

W/TR (-) 0,5767 0,1261 0,2113 0,5200 0,6793 0,0255 0,0000 0,5572 0,1483 1,0000 

W/OE (-) 0,5766 0,6004 0,3986 0,2173 0,3783 1,0000 0,0000 0,4724 0,7813 0,8880 

 

For normalizing the data, the financial ratio has been subtracted by the minimum value 

of that ratio and then divided by the difference between the maximum and minimum 

value, with: 

2019/20 Min Max 

NP/OP (+) -3,8793 1,6023 

OP/OR (+) -1,4340 0,0103 

TOR/TA (+) 0,2092 0,8100 

STD/TL (-) 0,2367 0,6673 

LTD/TL (-) 0,0783 0,5240 

WC/CA (+) -1,6331 -0,1167 

E/TL (+) 0,0239 0,5897 

NCA/TL (+) 0,3235 0,8523 

TA/TD (+) 1,0245 2,4373 

CSTD/CL (+) 1,0147 1,4749 

W/OR (-) -0,8607 -0,4626 

W/TR (-) -0,8607 -0,4522 

W/OE (-) 0,4199 0,6261 
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Next, the difference between a club and each different club has been calculated for every 

club. All negative values have then been exchanged with the value 0, before all weights 

were applied. The sum of all weighted normalized and transformed values have then 

been put in a MxM-matrix, where an entering and leaving flow have been calculated and 

added to get the results: 

Table A.4.3.2: MxM-matrix and results of the PROMETHEE II method (2019/20). 

2019/20 Barcelona 
Real          

Madrid 
Man. 

United 
Liverpool 

Man. 
City 

Tottenham 
Hotspur 

Juventus Arsenal Dortmund Everton 
Leaving 

Flow ϕ+ 

Barcelona / 0,035743 0,118690 0,099232 0,042338 0,155159 0,170727 0,115503 0,064458 0,050221 0,094674 

Real  
Madrid 

0,270175 / 0,181990 0,140118 0,086423 0,228881 0,235964 0,133443 0,077739 0,223213 0,175327 

Man.  
United 

0,202799 0,031667 / 0,128586 0,048912 0,112452 0,134229 0,090120 0,033325 0,180499 0,106954 

Liverpool 0,279643 0,086097 0,224889 / 0,082396 0,276347 0,258302 0,107732 0,149296 0,164762 0,181052 

Man. City 0,387412 0,197064 0,309877 0,247058 / 0,390563 0,356277 0,231007 0,148181 0,247204 0,279405 

Tottenham 0,234194 0,073484 0,107378 0,174971 0,124524 / 0,159289 0,132963 0,061325 0,184606 0,139193 

Juventus 0,173629 0,004433 0,053022 0,080792 0,014104 0,083155 / 0,086777 0,002644 0,150543 0,072122 

Arsenal 0,116453 0,223454 0,144764 0,103376 0,271371 0,301319 0,169017 / 0,242908 0,582221 0,239431 

Dortmund 0,382592 0,161440 0,267350 0,287018 0,121241 0,300423 0,317877 0,269708 / 0,312150 0,268866 

Everton 0,283108 0,221668 0,329278 0,217238 0,135017 0,338458 0,380529 0,258353 0,226904 / 0,265617 

Entering 

Flow ϕ- 
0,258890 0,115005 0,193026 0,164265 0,102925 0,242973 0,242468 0,158401 0,111864 0,232824  

ϕ(a) -0,164215 0,060322 -0,086072 0,016786 0,176480 -0,103780 -0,170346 0,081031 0,157002 0,032793  

Rank 9 4 7 6 1 8 10 3 2 5  
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Appendix A.5: GRA Calculations 

 

For calculations, the same matrices with the financial ratios expressed as absolute num-

bers (see Table A.1.1.1, A.1.2.1, and A.1.3.1) will be used as a basis for each analyzed 

season. 

Season 2017/18 

Normalized Decision Matrix: 

Table A.5.1.1: Normalized decision matrix of the GRA method (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,1099 0,1283 0,0360 1,0000 0,0550 0,1690 0,0820 0,0000 0,1341 0,0929 

OP/OR (+) 0,7450 0,7823 0,8020 0,7229 0,6413 1,0000 0,6972 0,5602 0,7924 0,0000 

TOR/TA (+) 0,4592 0,5335 0,1060 0,4667 0,1489 0,0000 0,4867 0,1221 1,0000 0,2411 

STD/TL (-) 0,0000 0,5472 0,8172 0,3723 0,8427 1,0000 0,5877 0,9523 0,9307 0,3162 

LTD/TL (-) 0,6769 0,8433 0,2102 0,7130 0,9071 0,0000 0,0476 0,3604 1,0000 0,7873 

WC/CA (+) 0,0000 0,6767 0,7511 0,5641 0,7455 0,5218 0,4248 1,0000 0,8575 0,5524 

E/TL (+) 0,0541 0,5917 0,2981 0,3596 0,8618 0,2700 0,0000 0,5162 1,0000 0,3758 

NCA/TL (+) 0,8214 0,6570 0,7592 0,6646 0,7826 1,0000 0,8502 0,0000 0,7279 0,6461 

TA/TD (+) 0,0184 0,3218 0,1221 0,1553 0,6712 0,1081 0,0000 0,2590 1,0000 0,1647 

CSTD/CL 

(+) 
0,0311 0,4196 0,5387 0,0000 0,0540 0,3580 0,0248 1,0000 0,5152 0,0177 

W/OR (-) 1,0000 0,5403 0,3645 0,5486 0,4049 0,0936 0,3427 0,5866 0,0000 0,9993 

W/TR (-) 0,6003 0,4479 0,3163 0,5516 0,4014 0,0990 0,7004 0,5785 0,0000 1,0000 

W/OE (-) 0,0537 0,1843 0,3531 0,0844 0,4824 0,4673 0,0000 0,2926 1,0000 0,4291 

 

All ratios range between the minimum value of 0 and the maximum value of 1. After 

normalization the deviation sequence has been calculated, subtracting the values from 

the normalized decision matrix from the maximum value 1. Then the grey relational co-

efficient has been calculated: 

Table A.5.1.2: Grey relational coefficient of the GRA method (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,3597 0,3645 0,3415 1,0000 0,3460 0,3757 0,3526 0,3333 0,3661 0,3554 

OP/OR (+) 0,6622 0,6967 0,7163 0,6434 0,5823 1,0000 0,6228 0,5320 0,7066 0,3333 

TOR/TA (+) 0,4804 0,5173 0,3587 0,4839 0,3701 0,3333 0,4934 0,3629 1,0000 0,3972 

STD/TL (-) 0,3333 0,5248 0,7322 0,4434 0,7607 1,0000 0,5481 0,9128 0,8783 0,4224 

LTD/TL (-) 0,6075 0,7614 0,3877 0,6353 0,8433 0,3333 0,3443 0,4387 1,0000 0,7015 

WC/CA (+) 0,3333 0,6073 0,6676 0,5342 0,6627 0,5112 0,4650 1,0000 0,7783 0,5276 

E/TL (+) 0,3458 0,5505 0,4160 0,4384 0,7834 0,4065 0,3333 0,5082 1,0000 0,4448 

NCA/TL (+) 0,7368 0,5931 0,6750 0,5985 0,6970 1,0000 0,7695 0,3333 0,6476 0,5855 
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TA/TD (+) 0,3375 0,4244 0,3629 0,3718 0,6033 0,3592 0,3333 0,4029 1,0000 0,3745 

CSTD/CL 

(+) 
0,3404 0,4628 0,5202 0,3333 0,3458 0,4378 0,3389 1,0000 0,5077 0,3373 

W/OR (-) 1,0000 0,5210 0,4403 0,5255 0,4566 0,3555 0,4320 0,5474 0,3333 0,9986 

W/TR (-) 0,5557 0,4752 0,4224 0,5272 0,4551 0,3569 0,6254 0,5426 0,3333 1,0000 

W/OE (-) 0,3457 0,3800 0,4359 0,3532 0,4913 0,4841 0,3333 0,4141 1,0000 0,4669 

 

Next, the ratios have to be multiplied with their corresponding weights. 

Results: 

Table A.5.1.3: Applied weights and results of the GRA method (2017/18). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,010791 0,010935 0,010246 0,030000 0,010380 0,011270 0,010578 0,010000 0,010982 0,010661 

OP/OR (+) 0,039735 0,041803 0,042978 0,038607 0,034937 0,060000 0,037370 0,031923 0,042395 0,020000 

TOR/TA (+) 0,028824 0,031040 0,021521 0,029034 0,022205 0,020000 0,029607 0,021773 0,060000 0,023831 

STD/TL (-) 0,033333 0,052477 0,073224 0,044337 0,076067 0,100000 0,054805 0,091283 0,087826 0,042236 

LTD/TL (-) 0,060749 0,076138 0,038766 0,063535 0,084327 0,033333 0,034426 0,043875 0,100000 0,070155 

WC/CA (+) 0,033333 0,060728 0,066765 0,053422 0,066269 0,051117 0,046504 0,100000 0,077826 0,052762 

E/TL (+) 0,027665 0,044040 0,033280 0,035074 0,062674 0,032521 0,026667 0,040657 0,080000 0,035581 

NCA/TL (+) 0,058942 0,047449 0,053999 0,047879 0,055761 0,080000 0,061560 0,026667 0,051808 0,046843 

TA/TD (+) 0,013499 0,016976 0,014515 0,014873 0,024131 0,014369 0,013333 0,016116 0,040000 0,014978 

CSTD/CL 

(+) 
0,017020 0,023140 0,026008 0,016667 0,017289 0,021890 0,016947 0,050000 0,025386 0,016866 

W/OR (-) 0,150000 0,078145 0,066051 0,078828 0,068486 0,053326 0,064805 0,082107 0,050000 0,149787 

W/TR (-) 0,041680 0,035643 0,031681 0,039541 0,034133 0,026766 0,046901 0,040697 0,025000 0,075000 

W/OE (-) 0,025929 0,028502 0,032696 0,026490 0,036850 0,036311 0,025000 0,031059 0,075000 0,035016 

Γoi 0,041654 0,042078 0,039364 0,039868 0,045655 0,041608 0,036039 0,045089 0,055863 0,045670 

Rank 6 5 9 8 3 7 10 4 1 2 

 

Season 2018/19 

Normalized Decision Matrix: 

Table A.5.2.1: Normalized decision matrix of the GRA method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,0121 0,0198 0,0114 1,0000 0,0000 0,0192 0,0066 0,0218 0,0203 0,0227 

OP/OR (+) 0,7970 0,8342 0,8431 0,7558 0,7084 1,0000 0,7254 0,6627 0,8122 0,0000 

TOR/TA (+) 0,5307 0,7386 0,2266 0,6834 0,2821 0,0000 0,5972 0,2358 1,0000 0,3081 

STD/TL (-) 0,0000 0,3361 0,8150 0,0599 0,8147 1,0000 0,3383 0,8876 0,9486 0,3197 

LTD/TL (-) 0,3030 0,8496 0,2265 0,7317 0,9344 0,0531 0,0000 0,4786 1,0000 0,7342 

WC/CA (+) 0,5441 0,8945 0,9203 0,3558 0,9668 0,0000 0,2490 0,9987 1,0000 0,6851 

E/TL (+) 0,0952 0,6427 0,3610 0,4438 0,8971 0,3030 0,0000 0,5808 1,0000 0,5489 
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NCA/TL (+) 0,2444 0,0000 0,3804 0,4384 0,3105 1,0000 0,5915 0,3309 0,3908 0,2921 

TA/TD (+) 0,0306 0,3507 0,1450 0,1932 0,7235 0,1155 0,0000 0,2937 1,0000 0,2676 

CSTD/CL 

(+) 
0,2947 0,4379 1,0000 0,1100 0,5157 0,4063 0,0000 0,9426 0,6061 0,1989 

W/OR (-) 0,5257 0,2742 0,2901 0,3951 0,4109 0,0000 0,2556 0,4206 0,1324 1,0000 

W/TR (-) 0,3237 0,1487 0,2475 0,3951 0,4041 0,0000 0,1983 0,4129 0,1169 1,0000 

W/OE (-) 0,5377 0,8832 0,5632 0,3992 0,5027 0,8487 0,0000 0,5770 1,0000 0,7123 

 

All ratios range between the minimum value of 0 and the maximum value of 1. After 

normalization the deviation sequence has been calculated, subtracting the values from 

the normalized decision matrix from the maximum value 1. Then the grey relational co-

efficient has been calculated: 

Table A.5.2.2: Grey relational coefficient of the GRA method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,3360 0,3378 0,3359 1,0000 0,3333 0,3377 0,3348 0,3383 0,3379 0,3384 

OP/OR (+) 0,7112 0,7510 0,7612 0,6719 0,6316 1,0000 0,6455 0,5972 0,7270 0,3333 

TOR/TA (+) 0,5158 0,6567 0,3926 0,6123 0,4106 0,3333 0,5538 0,3955 1,0000 0,4195 

STD/TL (-) 0,3333 0,4296 0,7300 0,3472 0,7296 1,0000 0,4304 0,8165 0,9069 0,4236 

LTD/TL (-) 0,4177 0,7687 0,3926 0,6508 0,8841 0,3456 0,3333 0,4895 1,0000 0,6529 

WC/CA (+) 0,5231 0,8257 0,8625 0,4370 0,9378 0,3333 0,3997 0,9974 1,0000 0,6136 

E/TL (+) 0,3559 0,5832 0,4390 0,4734 0,8293 0,4177 0,3333 0,5439 1,0000 0,5257 

NCA/TL (+) 0,3982 0,3333 0,4466 0,4710 0,4204 1,0000 0,5504 0,4277 0,4508 0,4139 

TA/TD (+) 0,3403 0,4350 0,3690 0,3826 0,6439 0,3611 0,3333 0,4145 1,0000 0,4057 

CSTD/CL 

(+) 
0,4148 0,4708 1,0000 0,3597 0,5080 0,4572 0,3333 0,8971 0,5594 0,3843 

W/OR (-) 0,5132 0,4079 0,4133 0,4525 0,4591 0,3333 0,4018 0,4632 0,3656 1,0000 

W/TR (-) 0,4251 0,3700 0,3992 0,4525 0,4563 0,3333 0,3841 0,4599 0,3615 1,0000 

W/OE (-) 0,5196 0,8107 0,5337 0,4542 0,5013 0,7677 0,3333 0,5417 1,0000 0,6348 

 

Next, the ratios have to be multiplied with their corresponding weights. 

Results: 

Table A.5.2.3: Applied weights and results of the GRA method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,010081 0,010133 0,010077 0,030000 0,010000 0,010130 0,010044 0,010148 0,010137 0,010153 

OP/OR (+) 0,042673 0,045061 0,045672 0,040312 0,037899 0,060000 0,038732 0,035829 0,043618 0,020000 

TOR/TA (+) 0,030950 0,039404 0,023558 0,036737 0,024633 0,020000 0,033230 0,023730 0,060000 0,025171 

STD/TL (-) 0,033333 0,042958 0,072996 0,034720 0,072957 0,100000 0,043040 0,081647 0,090685 0,042362 

LTD/TL (-) 0,041772 0,076871 0,039263 0,065079 0,088408 0,034556 0,033333 0,048954 0,100000 0,065295 

WC/CA (+) 0,052308 0,082570 0,086255 0,043700 0,093776 0,033333 0,039969 0,099738 0,100000 0,061357 

E/TL (+) 0,028474 0,046659 0,035118 0,037870 0,066348 0,033418 0,026667 0,043515 0,080000 0,042055 

NCA/TL (+) 0,031856 0,026667 0,035727 0,037681 0,033629 0,080000 0,044028 0,034213 0,036061 0,033114 
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TA/TD (+) 0,013611 0,017401 0,014761 0,015305 0,025755 0,014446 0,013333 0,016579 0,040000 0,016228 

CSTD/CL 

(+) 
0,020741 0,023539 0,050000 0,017985 0,025399 0,022859 0,016667 0,044854 0,027968 0,019214 

W/OR (-) 0,076979 0,061183 0,061988 0,067882 0,068861 0,050000 0,060270 0,069486 0,054840 0,150000 

W/TR (-) 0,031881 0,027751 0,029939 0,033941 0,034219 0,025000 0,028808 0,034495 0,027113 0,075000 

W/OE (-) 0,038969 0,060800 0,040028 0,034065 0,037600 0,057579 0,025000 0,040627 0,075000 0,047608 

Γoi 0,034894 0,043154 0,041952 0,038098 0,047653 0,041640 0,031779 0,044909 0,057340 0,046735 

Rank 9 5 6 8 2 7 10 4 1 3 

 

Season 2019/20 

Normalized Decision Matrix: 

Table A.5.3.1: Normalized decision matrix of the GRA method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,8856 0,8512 0,0000 0,8101 0,8518 1,0000 0,6779 0,7958 0,8936 0,8533 

OP/OR (+) 0,9119 0,9933 1,0000 0,0000 0,7619 0,9224 0,9083 0,7940 0,9201 0,3402 

TOR/TA (+) 0,4532 0,5990 0,2641 0,7403 0,3808 0,0000 0,4627 0,2648 1,0000 0,4767 

STD/TL (-) 0,0209 0,7738 0,8811 0,5741 0,7413 0,8655 0,6914 0,9649 1,0000 0,0000 

LTD/TL (-) 0,4626 0,5154 0,1476 0,5001 1,0000 0,0000 0,2172 0,2565 0,7862 0,8535 

WC/CA (+) 0,0000 0,8758 0,5679 0,8787 0,7358 0,4466 0,7061 1,0000 0,6796 0,4228 

E/TL (+) 0,0000 0,6145 0,4065 0,4505 0,9715 0,2784 0,3169 0,6090 1,0000 0,2920 

NCA/TL (+) 0,8065 0,7952 0,9720 0,6685 0,8455 0,9945 0,8506 0,0000 1,0000 0,6458 

TA/TD (+) 0,0000 0,4013 0,2235 0,2562 0,9347 0,1395 0,1632 0,3957 1,0000 0,1477 

CSTD/CL 

(+) 
0,3314 0,5802 0,2492 1,0000 0,0693 0,8588 0,0000 0,9815 0,0269 0,4578 

W/OR (-) 0,2690 0,3288 0,2396 0,5074 0,6832 0,0000 0,0246 0,5456 0,1550 1,0000 

W/TR (-) 0,5767 0,1261 0,2113 0,5200 0,6793 0,0255 0,0000 0,5572 0,1483 1,0000 

W/OE (-) 0,5766 0,6004 0,3986 0,2173 0,3783 1,0000 0,0000 0,4724 0,7813 0,8880 

 

All ratios range between the minimum value of 0 and the maximum value of 1. After 

normalization the deviation sequence has been calculated, subtracting the values from 

the normalized decision matrix from the maximum value 1. Then the grey relational co-

efficient has been calculated: 

Table A.5.3.2: Grey relational coefficient of the GRA method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,8138 0,7706 0,3333 0,7248 0,7713 1,0000 0,6082 0,7100 0,8245 0,7732 

OP/OR (+) 0,8501 0,9867 1,0000 0,3333 0,6774 0,8656 0,8450 0,7082 0,8622 0,4311 

TOR/TA (+) 0,4777 0,5550 0,4046 0,6582 0,4468 0,3333 0,4820 0,4048 1,0000 0,4886 

STD/TL (-) 0,3380 0,6885 0,8079 0,5400 0,6590 0,7881 0,6183 0,9345 1,0000 0,3333 

LTD/TL (-) 0,4820 0,5078 0,3697 0,5001 1,0000 0,3333 0,3898 0,4021 0,7005 0,7734 

WC/CA (+) 0,3333 0,8010 0,5364 0,8048 0,6543 0,4746 0,6298 1,0000 0,6095 0,4642 
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E/TL (+) 0,3333 0,5647 0,4572 0,4764 0,9462 0,4093 0,4226 0,5612 1,0000 0,4139 

NCA/TL (+) 0,7210 0,7094 0,9470 0,6013 0,7639 0,9892 0,7699 0,3333 1,0000 0,5853 

TA/TD (+) 0,3333 0,4551 0,3917 0,4020 0,8845 0,3675 0,3740 0,4528 1,0000 0,3697 

CSTD/CL 

(+) 
0,4279 0,5436 0,3998 1,0000 0,3495 0,7797 0,3333 0,9644 0,3394 0,4798 

W/OR (-) 0,4062 0,4269 0,3967 0,5037 0,6122 0,3333 0,3389 0,5239 0,3717 1,0000 

W/TR (-) 0,5416 0,3639 0,3880 0,5102 0,6092 0,3391 0,3333 0,5303 0,3699 1,0000 

W/OE (-) 0,5415 0,5558 0,4540 0,3898 0,4457 1,0000 0,3333 0,4866 0,6957 0,8170 

 

Next, the ratios have to be multiplied with their corresponding weights. 

Results: 

Table A.5.3.3: Applied weights and results of the GRA method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,024415 0,023118 0,010000 0,021744 0,023140 0,030000 0,018246 0,021300 0,024735 0,023195 

OP/OR (+) 0,051008 0,059205 0,060000 0,020000 0,040644 0,051938 0,050698 0,042494 0,051733 0,025866 

TOR/TA (+) 0,028660 0,033298 0,024275 0,039492 0,026805 0,020000 0,028922 0,024288 0,060000 0,029317 

STD/TL (-) 0,033804 0,068852 0,080788 0,054001 0,065901 0,078807 0,061832 0,093446 0,100000 0,033333 

LTD/TL (-) 0,048199 0,050780 0,036972 0,050006 0,100000 0,033333 0,038977 0,040207 0,070046 0,077338 

WC/CA (+) 0,033333 0,080097 0,053644 0,080480 0,065430 0,047465 0,062979 0,100000 0,060949 0,046419 

E/TL (+) 0,026667 0,045174 0,036580 0,038114 0,075692 0,032743 0,033809 0,044896 0,080000 0,033112 

NCA/TL (+) 0,057682 0,056753 0,075759 0,048106 0,061115 0,079132 0,061596 0,026667 0,080000 0,046828 

TA/TD (+) 0,013333 0,018203 0,015668 0,016080 0,035382 0,014701 0,014961 0,018110 0,040000 0,014790 

CSTD/CL 

(+) 
0,021393 0,027179 0,019988 0,050000 0,017474 0,038987 0,016667 0,048219 0,016972 0,023989 

W/OR (-) 0,060927 0,064038 0,059507 0,075560 0,091827 0,050000 0,050834 0,078583 0,055762 0,150000 

W/TR (-) 0,040617 0,027294 0,029098 0,038263 0,045694 0,025432 0,025000 0,039773 0,027744 0,075000 

W/OE (-) 0,040612 0,041685 0,034049 0,029234 0,033431 0,075000 0,025000 0,036491 0,052176 0,061272 

Γoi 0,036973 0,045821 0,041256 0,043160 0,052503 0,044426 0,037655 0,047267 0,055393 0,049266 

Rank 10 5 8 7 2 6 9 4 1 3 
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Appendix A.6: PAM Calculations 

 

Season 2017/18 

Table A.6.1.1: Financial and sporting ratios of ten of the largest soccer clubs in Europe, 
depending on their revenue, expressed as absolute numbers (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,4038 0,6959 -0,7731 14,5749 -0,4710 1,3444 -0,0406 -1,3462 0,7890 0,1336 

OP/OR (+) 0,0323 0,0599 0,0744 0,0160 -0,0443 0,2207 -0,0030 -0,1042 0,0673 -0,5181 

TOR/TA (+) 0,6767 0,7388 0,3814 0,6830 0,4173 0,2928 0,6997 0,3949 1,1288 0,4944 

STD/TL (-) 0,6718 0,4231 0,3004 0,5026 0,2888 0,2173 0,4047 0,2390 0,2488 0,5281 

LTD/TL (-) 0,2021 0,1228 0,4246 0,1849 0,0924 0,5248 0,5021 0,3530 0,0481 0,1495 

WC/CA (+) -1,8940 -0,2990 -0,1235 -0,5644 -0,1367 -0,6639 -0,8926 0,4632 0,1274 -0,5920 

E/TL (+) 0,1262 0,4541 0,2750 0,3125 0,6188 0,2579 0,0932 0,4080 0,7031 0,3224 

NCA/TL (+) 0,7679 0,6745 0,7326 0,6788 0,7459 0,8694 0,7843 0,3012 0,7148 0,6683 

TA/TD (+) 1,1444 1,8318 1,3793 1,4546 2,6231 1,3476 1,1028 1,6894 3,3679 1,4759 

CSTD/CL 

(+) 
1,0591 1,4126 1,5210 1,0308 1,0799 1,3565 1,0534 1,9407 1,4996 1,0469 

W/OR (-) -0,7694 -0,5758 -0,5018 -0,5793 -0,5188 -0,3877 -0,4926 -0,5953 -0,3483 -0,7691 

W/TR (-) -0,5999 -0,5354 -0,4797 -0,5793 -0,5157 -0,3877 -0,6423 -0,5907 -0,3458 -0,7691 

W/OE (-) 0,5960 0,5649 0,5247 0,5887 0,4939 0,4975 0,6088 0,5391 0,3706 0,5066 

League 

Points (+) 
0,8158 0,6666 0,7105 0,6579 0,8772 0,6754 0,8333 0,5526 0,5392 0,4298 

Total Game 

Variance (+) 
0,9516 0,9538 0,8871 0,8889 0,9048 0,8730 0,9474 0,9091 0,8571 0,7391 

Attendance 

Spread (-) 
2,0262 2,1499 1,3845 1,1123 1,2018 3,5260 1,4019 3,3066 1,5151 2,2501 

 

In the next step, the clubs have been ranked in a league rank system for each criterion 

in relation to the ratios of the other clubs. 

Table A.6.1.2: League ranking system of the results of all financial and sporting indicators 
of all clubs (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 5 4 9 1 8 2 7 10 3 6 

OP/OR (+) 5 4 2 6 8 1 7 9 3 10 

TOR/TA (+) 5 2 9 4 7 10 3 8 1 6 

STD/TL (-) 10 7 5 8 4 1 6 2 3 9 

LTD/TL (-) 6 3 8 5 2 10 9 7 1 4 

WC/CA (+) 10 5 3 6 4 8 9 1 2 7 

E/TL (+) 9 3 7 6 2 8 10 4 1 5 

NCA/TL (+) 3 8 5 7 4 1 2 10 6 9 

TA/TD (+) 9 3 7 6 2 8 10 4 1 5 

CSTD/CL 

(+) 
7 4 2 10 6 5 8 1 3 9 
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W/OR (-) 10 6 4 7 5 2 3 8 1 9 

W/TR (-) 8 5 3 6 4 2 9 7 1 10 

W/OE (-) 9 7 5 8 2 3 10 6 1 4 

League 

Points (+) 
3 6 4 7 1 5 2 8 9 10 

Total Game 

Variance (+) 
2 1 7 6 5 8 3 4 9 10 

Attendance 

Spread (-) 
6 7 3 1 2 10 4 9 5 8 

 

After every club has been ranked for each criterion against the other clubs, all ranks are 

multiplied with the weight of their indicators. The results of each club are then added, 

resulting in a financial and sporting score. Those scores are multiplied with their corre-

sponding total weights and added up, so that an overall performance score is received. 

Results: 

Table A.6.1.3: Weighted financial and sporting score and the overall performance score 
of each club (2017/18). 

2017/18 Barcelona 
Real          

Madrid 
Man. 

United 
Liverpool 

Man. 
City 

Tottenham 
Hotspur 

Juventus Arsenal Dortmund Everton 
Total 

Weights 

0,03 0,150 0,120 0,270 0,030 0,240 0,060 0,210 0,300 0,090 0,180 

  
  
  
  

Financial  
  

0,8125 
  
  
  
  
  
  

0,06 0,300 0,240 0,120 0,360 0,480 0,060 0,420 0,540 0,180 0,600 

0,06 0,300 0,120 0,540 0,240 0,420 0,600 0,180 0,480 0,060 0,360 

0,1 1,000 0,700 0,500 0,800 0,400 0,100 0,600 0,200 0,300 0,900 

0,1 0,600 0,300 0,800 0,500 0,200 1,000 0,900 0,700 0,100 0,400 

0,1 1,000 0,500 0,300 0,600 0,400 0,800 0,900 0,100 0,200 0,700 

0,08 0,720 0,240 0,560 0,480 0,160 0,640 0,800 0,320 0,080 0,400 

0,08 0,240 0,640 0,400 0,560 0,320 0,080 0,160 0,800 0,480 0,720 

0,04 0,360 0,120 0,280 0,240 0,080 0,320 0,400 0,160 0,040 0,200 

0,05 0,350 0,200 0,100 0,500 0,300 0,250 0,400 0,050 0,150 0,450 

0,15 1,500 0,900 0,600 1,050 0,750 0,300 0,450 1,200 0,150 1,350 

0,075 0,600 0,375 0,225 0,450 0,300 0,150 0,675 0,525 0,075 0,750 

0,075 0,675 0,525 0,375 0,600 0,150 0,225 0,750 0,450 0,075 0,300 

0,333 0,999 1,998 1,332 2,331 0,333 1,665 0,666 2,664 2,997 3,330 Sporting 
 

0,1875 
  

0,333 0,666 0,333 2,331 1,998 1,665 2,664 0,999 1,332 2,997 3,330 

0,333 1,998 2,331 0,999 0,333 0,666 3,330 1,332 2,997 1,665 2,664 

Financial 
Score 

7,795 4,980 5,070 6,410 4,200 4,585 6,845 5,825 1,980 7,310 

 Sporting    
 Score 

3,663 4,662 4,662 4,662 2,664 7,659 2,997 6,993 7,659 9,324 

 

OPS 7,0203 4,9204 4,9935 6,0823 3,9120 5,1614 6,1235 6,0440 3,0448 7,6876 
 

Rank 9 3 4 7 2 5 8 6 1 10 
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Season 2018/19 

Table A.6.2.1: Financial and sporting ratios of ten of the largest soccer clubs in Europe, 
depending on their revenue, expressed as absolute numbers (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,2581 0,7073 0,2180 58,3776 -0,4552 0,6744 -0,0679 0,8294 0,7400 0,8785 

OP/OR (+) 0,0382 0,0717 0,0797 0,0012 -0,0414 0,2207 -0,0261 -0,0825 0,0519 -0,6782 

TOR/TA (+) 0,6167 0,7518 0,4191 0,7159 0,4552 0,2719 0,6599 0,4251 0,9216 0,4721 

STD/TL (-) 0,5056 0,4153 0,2866 0,4895 0,2867 0,2369 0,4147 0,2671 0,2507 0,4197 

LTD/TL (-) 0,3968 0,1167 0,4360 0,1771 0,0732 0,5249 0,5521 0,3068 0,0396 0,1758 

WC/CA (+) -0,7064 -0,1458 -0,1044 -1,0077 -0,0300 -1,5771 -1,1786 0,0210 0,0231 -0,4808 

E/TL (+) 0,0976 0,4680 0,2774 0,3334 0,6401 0,2382 0,0332 0,4261 0,7097 0,4045 

NCA/TL (+) 0,7037 0,6376 0,7405 0,7562 0,7216 0,9081 0,7976 0,7271 0,7433 0,7166 

TA/TD (+) 1,1081 1,8797 1,3840 1,5001 2,7785 1,3128 1,0343 1,7423 3,4452 1,6794 

CSTD/CL 

(+) 
1,2305 1,3294 1,7174 1,1030 1,3831 1,3076 1,0271 1,6778 1,4455 1,1644 

W/OR (-) -0,6454 -0,5221 -0,5299 -0,5814 -0,5891 -0,3877 -0,5130 -0,5939 -0,4526 -0,8779 

W/TR (-) -0,5464 -0,4606 -0,5090 -0,5814 -0,5858 -0,3877 -0,4849 -0,5901 -0,4450 -0,8779 

W/OE (-) 0,5560 0,4909 0,5512 0,5821 0,5626 0,4974 0,6573 0,5486 0,4689 0,5231 

League 

Points (+) 
0,7632 0,5965 0,5789 0,8509 0,8596 0,6228 0,7895 0,6140 0,7451 0,4737 

Total Game 

Variance (+) 
0,9836 0,9048 0,8548 0,8413 0,9531 0,9206 0,8947 0,8923 0,8491 0,8235 

Attendance 

Spread (-) 
2,2947 1,8194 1,3499 1,2134 1,6987 3,4730 1,3722 1,2463 1,2310 1,2897 

 

In the next step, the clubs have been ranked in a league rank system for each criterion 

in relation to the ratios of the other clubs. 

Table A.6.2.2: League ranking system of the results of all financial and sporting indicators 
of all clubs (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 7 5 8 1 10 6 9 3 4 2 

OP/OR (+) 5 3 2 6 8 1 7 9 4 10 

TOR/TA (+) 5 2 9 3 7 10 4 8 1 6 

STD/TL (-) 10 7 4 9 5 1 6 3 2 8 

LTD/TL (-) 7 3 8 5 2 9 10 6 1 4 

WC/CA (+) 7 5 4 8 3 10 9 2 1 6 

E/TL (+) 9 3 7 6 2 8 10 4 1 5 

NCA/TL (+) 9 10 5 3 7 1 2 6 4 8 

TA/TD (+) 9 3 7 6 2 8 10 4 1 5 

CSTD/CL 

(+) 
7 5 1 9 4 6 10 2 3 8 

W/OR (-) 9 4 5 6 7 1 3 8 2 10 

W/TR (-) 6 3 5 7 8 1 4 9 2 10 

W/OE (-) 7 2 6 9 8 3 10 5 1 4 



97 
 

League 

Points (+) 
4 8 9 2 1 6 3 7 5 10 

Total Game 

Variance (+) 
1 4 7 9 2 3 5 6 8 10 

Attendance 

Spread (-) 
9 8 5 1 7 10 6 3 2 4 

 

After every club has been ranked for each criterion against the other clubs, all ranks are 

multiplied with the weight of their indicators. The results of each club are then added, 

resulting in a financial and sporting score. Those scores are multiplied with their corre-

sponding total weights and added up, so that an overall performance score is received. 

Results: 

Table A.6.2.3: Weighted financial and sporting score and the overall performance score 
of each club (2018/19). 

2018/19 Barcelona 
Real          

Madrid 
Man. 

United 
Liverpool 

Man. 
City 

Tottenham 
Hotspur 

Juventus Arsenal Dortmund Everton 
Total 

Weights 

0,03 0,210 0,150 0,240 0,030 0,300 0,180 0,270 0,090 0,120 0,060 

  
  
  
  

Financial  
  

0,8125 
  
  
  
  
  
  

0,06 0,300 0,180 0,120 0,360 0,480 0,060 0,420 0,540 0,240 0,600 

0,06 0,300 0,120 0,540 0,180 0,420 0,600 0,240 0,480 0,060 0,360 

0,1 1,000 0,700 0,400 0,900 0,500 0,100 0,600 0,300 0,200 0,800 

0,1 0,700 0,300 0,800 0,500 0,200 0,900 1,000 0,600 0,100 0,400 

0,1 0,700 0,500 0,400 0,800 0,300 1,000 0,900 0,200 0,100 0,600 

0,08 0,720 0,240 0,560 0,480 0,160 0,640 0,800 0,320 0,080 0,400 

0,08 0,720 0,800 0,400 0,240 0,560 0,080 0,160 0,480 0,320 0,640 

0,04 0,360 0,120 0,280 0,240 0,080 0,320 0,400 0,160 0,040 0,200 

0,05 0,350 0,250 0,050 0,450 0,200 0,300 0,500 0,100 0,150 0,400 

0,15 1,350 0,600 0,750 0,900 1,050 0,150 0,450 1,200 0,300 1,500 

0,075 0,450 0,225 0,375 0,525 0,600 0,075 0,300 0,675 0,150 0,750 

0,075 0,525 0,150 0,450 0,675 0,600 0,225 0,750 0,375 0,075 0,300 

0,333 1,332 2,664 2,997 0,666 0,333 1,998 0,999 2,331 1,665 3,330 Sporting 
 

0,1875 
  

0,333 0,333 1,332 2,331 2,997 0,666 0,999 1,665 1,998 2,664 3,330 

0,333 2,997 2,664 1,665 0,333 2,331 3,330 1,998 0,999 0,666 1,332 

Financial 
Score 

7,685 4,335 5,365 6,280 5,450 4,630 6,790 5,520 1,935 7,010 

 Sporting    
 Score 

4,662 6,660 6,993 3,996 3,330 6,327 4,662 5,328 4,995 7,992 

 

OPS 7,1182 4,7709 5,6703 5,8518 5,0525 4,9482 6,3910 5,4840 2,5088 7,1941 
 

Rank 9 2 6 7 4 3 8 5 1 10 
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Season 2019/20 

Table A.6.3.1: Financial and sporting ratios of ten of the largest soccer clubs in Europe, 
depending on their revenue, expressed as absolute numbers (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 0,9754 0,7864 -3,8793 0,5616 0,7897 1,6023 -0,1634 0,4828 1,0189 0,7982 

OP/OR (+) -0,1170 0,0006 0,0103 -1,4340 -0,3336 -0,1018 -0,1222 -0,2872 -0,1051 -0,9427 

TOR/TA (+) 0,4815 0,5691 0,3679 0,6540 0,4380 0,2092 0,4872 0,3683 0,8100 0,4956 

STD/TL (-) 0,6583 0,3341 0,2879 0,4201 0,3481 0,2946 0,3696 0,2518 0,2367 0,6673 

LTD/TL (-) 0,3178 0,2943 0,4582 0,3011 0,0783 0,5240 0,4272 0,4097 0,1736 0,1436 

WC/CA (+) -1,6331 -0,3051 -0,7719 -0,3006 -0,5173 -0,9559 -0,5624 -0,1167 -0,6025 -0,9919 

E/TL (+) 0,0239 0,3716 0,2539 0,2788 0,5736 0,1814 0,2032 0,3685 0,5897 0,1891 

NCA/TL (+) 0,7500 0,7440 0,8375 0,6770 0,7706 0,8494 0,7733 0,3235 0,8523 0,6650 

TA/TD (+) 1,0245 1,5914 1,3403 1,3865 2,3451 1,2216 1,2551 1,5835 2,4373 1,2332 

CSTD/CL 

(+) 
1,1672 1,2817 1,1294 1,4749 1,0466 1,4099 1,0147 1,4664 1,0271 1,2254 

W/OR (-) -0,5697 -0,5935 -0,5580 -0,6646 -0,7346 -0,4626 -0,4724 -0,6798 -0,5243 -0,8607 

W/TR (-) -0,6878 -0,5037 -0,5385 -0,6646 -0,7297 -0,4626 -0,4522 -0,6798 -0,5128 -0,8607 

W/OE (-) 0,5072 0,5023 0,5439 0,5813 0,5481 0,4199 0,6261 0,5287 0,4650 0,4430 

League 

Points (+) 
0,7193 0,7632 0,5789 0,8684 0,7105 0,5175 0,7281 0,4912 0,6765 0,4298 

Total Game 

Variance (+) 
0,8361 0,8361 0,9524 0,8636 0,9516 0,8254 0,9123 0,8571 0,8519 0,8431 

Attendance 

Spread (-) 
2,2865 1,4523 1,4520 2,0181 1,3898 1,1809 1,1759 1,1359 1,2502 1,0079 

 

In the next step, the clubs have been ranked in a league rank system for each criterion 

in relation to the ratios of the other clubs. 

Table A.6.3.2: League ranking system of the results of all financial and sporting indicators 
of all clubs (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

NP/OP (+) 3 6 10 7 5 1 9 8 2 4 

OP/OR (+) 5 2 1 10 8 3 6 7 4 9 

TOR/TA (+) 6 3 9 2 7 10 5 8 1 4 

STD/TL (-) 9 5 3 8 6 4 7 2 1 10 

LTD/TL (-) 6 4 9 5 1 10 8 7 3 2 

WC/CA (+) 10 3 7 2 4 8 5 1 6 9 

E/TL (+) 10 3 6 5 2 9 7 4 1 8 

NCA/TL (+) 6 7 3 8 5 2 4 10 1 9 

TA/TD (+) 10 3 6 5 2 9 7 4 1 8 

CSTD/CL 

(+) 
6 4 7 1 8 3 10 2 9 5 

W/OR (-) 5 6 4 7 9 1 2 8 3 10 

W/TR (-) 8 3 5 6 9 2 1 7 4 10 

W/OE (-) 5 4 7 9 8 1 10 6 3 2 
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League 

Points (+) 
4 2 7 1 5 8 3 9 6 10 

Total Game 

Variance (+) 
8 8 1 4 2 10 3 5 6 7 

Attendance 

Spread (-) 
10 8 7 9 6 4 3 2 5 1 

 

After every club has been ranked for each criterion against the other clubs, all ranks are 

multiplied with the weight of their indicators. The results of each club are then added, 

resulting in a financial and sporting score. Those scores are multiplied with their corre-

sponding total weights and added up, so that an overall performance score is received. 

Results: 

Table A.6.3.3: Weighted financial and sporting score and the overall performance score 
of each club (2019/20). 

2019/20 Barcelona 
Real          

Madrid 
Man. 

United 
Liverpool 

Man. 
City 

Tottenham 
Hotspur 

Juventus Arsenal Dortmund Everton 
Total 

Weights 

0,03 0,090 0,180 0,300 0,210 0,150 0,030 0,270 0,240 0,060 0,120 

  
  
  
  

Financial  
  

0,8125 
  
  
  
  
  
  

0,06 0,300 0,120 0,060 0,600 0,480 0,180 0,360 0,420 0,240 0,540 

0,06 0,360 0,180 0,540 0,120 0,420 0,600 0,300 0,480 0,060 0,240 

0,1 0,900 0,500 0,300 0,800 0,600 0,400 0,700 0,200 0,100 1,000 

0,1 0,600 0,400 0,900 0,500 0,100 1,000 0,800 0,700 0,300 0,200 

0,1 1,000 0,300 0,700 0,200 0,400 0,800 0,500 0,100 0,600 0,900 

0,08 0,800 0,240 0,480 0,400 0,160 0,720 0,560 0,320 0,080 0,640 

0,08 0,480 0,560 0,240 0,640 0,400 0,160 0,320 0,800 0,080 0,720 

0,04 0,400 0,120 0,240 0,200 0,080 0,360 0,280 0,160 0,040 0,320 

0,05 0,300 0,200 0,350 0,050 0,400 0,150 0,500 0,100 0,450 0,250 

0,15 0,750 0,900 0,600 1,050 1,350 0,150 0,300 1,200 0,450 1,500 

0,075 0,600 0,225 0,375 0,450 0,675 0,150 0,075 0,525 0,300 0,750 

0,075 0,375 0,300 0,525 0,675 0,600 0,075 0,750 0,450 0,225 0,150 

0,333 1,332 0,666 2,331 0,333 1,665 2,664 0,999 2,997 1,998 3,330 Sporting 
 

0,1875 
  

0,333 2,664 2,664 0,333 1,332 0,666 3,330 0,999 1,665 1,998 2,331 

0,333 3,330 2,664 2,331 2,997 1,998 1,332 0,999 0,666 1,665 0,333 

Financial 
Score 

6,955 4,225 5,610 5,895 5,815 4,775 5,715 5,695 2,985 7,330 

 Sporting    
 Score 

7,326 5,994 4,995 4,662 4,329 7,326 2,997 5,328 5,661 5,994 

 

OPS 7,0246 4,5567 5,4947 5,6638 5,5364 5,2533 5,2054 5,6262 3,4868 7,0795 
 

Rank 9 2 5 8 6 4 3 7 1 10 
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Appendix A.7: Correlation between financial and sporting perfor-
mance 
 
Figure A.7.1: Plot of the average sporting and financial performance scores using the 
PAM method. 

 

 

Table A.7.1.1: Results of the Spearman’s Rank Correlation Test on the PAM method. 

PAM 

2017/18 2018/19 2019/20 Average 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Barcelona 7,795 3,663 7,685 4,662 6,955 7,326 7,478 5,217 

Real Madrid 4,980 4,662 4,335 6,660 4,225 5,994 4,513 5,772 

Man. United 5,070 4,662 5,365 6,993 5,610 4,995 5,348 5,550 

Liverpool 6,410 4,662 6,280 3,996 5,895 4,662 6,195 4,440 

Man. City 4,200 2,664 5,450 3,330 4,329 5,815 4,660 3,936 

Tottenham 4,585 7,659 4,630 6,327 4,775 7,326 4,663 7,104 

Juventus 6,845 2,997 6,790 4,662 5,715 2,997 6,450 3,552 

Arsenal 5,825 6,993 5,520 5,328 5,695 5,328 5,680 5,883 

Dortmund 1,980 7,659 1,935 4,995 2,985 5,661 2,300 6,105 

Everton 7,310 9,324 7,010 7,992 7,330 5,994 7,217 7,770 

Coefficient (rs) -0,17228 -0,03206 0,00257 -0,07745 

N 10 10 10 10 

T-statistic 0,49468 0,09072 0,00728 0,21973 

Degree of  
freedom (DF) 8 8 8 8 

p-value 0,31706 0,46497 0,49718 0,41579 
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Table A.7.1.2: Summary of the regression results of the PAM method. 

Regression Statistics    

Multiple R -0,077454365     

R Square 0,005999179     

Adjusted R Square -0,118250924     

Standard Error 1,61134486     

Observations 10     

      

ANOVA      

  
Degree of Free-

dom (DF) Sum of Squares (SS) 
Median of Sum of Squares 

(MS) 
Test  

Statistic (F) Significance F   

Regression 1 0,125363769 0,125363769 0,04828 0,83158  

Residual 8 20,77145805 2,596432257    

Total 9 20,89682182     

      

  Coefficients Standard Error t-Stat P-Value Lower 95% Upper 95% 

Intercept 5,944135204 2,303722586 2,580230468 0,0326 0,63174 11,2565 

Sporting Performance -0,089223656 0,406052783 -0,219734132 0,83158 -1,0256 0,84714 

      
 
Figure A.7.2: Plot of the average sporting and financial performance scores using the 
SAW method. 
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Table A.7.2.1: Results of the Spearman’s Rank Correlation Test on the SAW method. 

SAW 

2017/18 2018/19 2019/20 Average 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Barcelona 1,072 3,663 1,431 4,662 1,058 7,326 1,187 5,217 

Real Madrid 0,845 4,662 0,853 6,660 0,911 5,994 0,870 5,772 

Man. United 1,273 4,662 1,448 6,993 1,081 4,995 1,267 5,550 

Liverpool 0,985 4,662 1,040 3,996 0,997 4,662 1,007 4,440 

Man. City 0,783 2,664 0,785 3,330 0,753 5,815 0,774 3,936 

Tottenham 1,435 7,659 1,643 6,327 0,896 7,326 1,324 7,104 

Juventus 1,508 2,997 1,790 4,662 1,088 2,997 1,462 3,552 

Arsenal 1,143 6,993 1,189 5,328 0,992 5,328 1,108 5,883 

Dortmund 0,658 7,659 0,647 4,995 0,838 5,661 0,714 6,105 

Everton 0,917 9,324 0,994 7,992 0,875 5,994 0,929 7,770 

Coefficient (rs) -0,1364 0,10998 -0,38768 -0,1437 

N 10 10 10 10 

T-statistic 0,38944 0,31297 1,18954 0,41071 

Degree of  
freedom (DF) 8 8 8 8 

p-value 0,35356 0,38115 0,13417 0,34603 

 

Table A.7.2.2: Summary of the regression results of the SAW method. 

Regression Statistics    

Multiple R 0,143699659     

R Square 0,020649592     

Adjusted R Square -0,101769209     

Standard Error 0,259580326     

Observations 10     

      

ANOVA      

  
Degree of Free-

dom (DF) Sum of Squares (SS) 
Median of Sum of Squares 

(MS) 
Test  

Statistic (F) Significance F   

Regression 1 0,01136598 0,01136598 0,16868 0,69207  

Residual 8 0,539055567 0,067381946    

Total 9 0,550421547        

      

  Coefficients Standard Error t-Stat P-Value Lower 95% Upper 95% 

Intercept 1,212765881 0,371119228 3,267860539 0,01139 0,35696 2,06857 

Sporting Performance -0,026865656 0,065413256 -0,410706594 0,69207 -0,1777 0,12398 
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Figure A.7.3: Plot of the average sporting and financial performance scores using the 
COPRAS method. 

 

 

Table A.7.3.1: Results of the Spearman’s Rank Correlation Test on the COPRAS 
method. 

COPRAS 

2017/18 2018/19 2019/20 Average 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Barcelona 0,078 3,663 0,057 4,662 0,083 7,326 0,072 5,217 

Real Madrid 0,062 4,662 0,067 6,660 0,081 5,994 0,070 5,772 

Man. United 0,042 4,662 0,052 6,993 0,040 4,995 0,045 5,550 

Liverpool 0,090 4,662 0,102 3,996 0,092 4,662 0,095 4,440 

Man. City 0,092 2,664 0,084 3,330 0,093 5,815 0,089 3,936 

Tottenham 0,021 7,659 0,057 6,327 0,089 7,326 0,056 7,104 

Juventus 0,069 2,997 0,073 4,662 0,070 2,997 0,070 3,552 

Arsenal 0,075 6,993 0,076 5,328 0,070 5,328 0,074 5,883 

Dortmund 0,092 7,659 0,090 4,995 0,107 5,661 0,096 6,105 

Everton 0,193 9,324 0,155 7,992 0,087 5,994 0,145 7,770 

Coefficient (rs) 0,39378 0,22957 0,33447 0,3124 

N 10 10 10 10 

T-statistic 1,21169 0,66713 1,00385 0,93016 

Degree of  
freedom (DF) 8 8 8 8 

p-value 0,1301 0,26173 0,17242 0,18975 
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Table A.7.3.2: Summary of the regression results of the COPRAS method. 

Regression Statistics    

Multiple R 0,312401057     

R Square 0,09759442     

Adjusted R Square -0,015206277     

Standard Error 0,027876455     

Observations 10     

      

ANOVA      

  
Degree of Free-

dom (DF) Sum of Squares (SS) 
Median of Sum of Squares 

(MS) 
Test  

Statistic (F) Significance F   

Regression 1 0,000672339 0,000672339 0,86519 0,3795  

Residual 8 0,006216774 0,000777097    

Total 9 0,006889113        

      

  Coefficients Standard Error t-Stat P-Value Lower 95% Upper 95% 

Intercept 0,045087064 0,039854671 1,131286821 0,2907 -0,0468 0,13699 

Sporting Performance 0,006534136 0,007024761 0,930157735 0,3795 -0,0097 0,02273 

 

Figure A.7.4: Plot of the average sporting and financial performance scores using the 
TOPSIS method. 
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Table A.7.4.1: Results of the Spearman’s Rank Correlation Test on the TOPSIS method. 

TOPSIS 

2017/18 2018/19 2019/20 Average 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Barcelona 0,511 3,663 0,360 4,662 0,422 7,326 0,431 5,217 

Real Madrid 0,344 4,662 0,303 6,660 0,256 5,994 0,301 5,772 

Man. United 0,309 4,662 0,279 6,993 0,359 4,995 0,315 5,550 

Liverpool 0,355 4,662 0,371 3,996 0,381 4,662 0,369 4,440 

Man. City 0,358 2,664 0,333 3,330 0,344 5,815 0,345 3,936 

Tottenham 0,329 7,659 0,378 6,327 0,332 7,326 0,346 7,104 

Juventus 0,397 2,997 0,391 4,662 0,286 2,997 0,358 3,552 

Arsenal 0,319 6,993 0,314 5,328 0,295 5,328 0,309 5,883 

Dortmund 0,296 7,659 0,298 4,995 0,294 5,661 0,296 6,105 

Everton 0,521 9,324 0,530 7,992 0,463 5,994 0,504 7,770 

Coefficient (rs) 0,02884 0,32412 0,33028 0,29394 

N 10 10 10 10 

T-statistic 0,0816 0,96907 0,98971 0,86983 

Degree of  
freedom (DF) 8 8 8 8 

p-value 0,46849 0,18045 0,17565 0,20487 

 

Table A.7.4.2: Summary of the regression results of the TOPSIS method. 

Regression Statistics    

Multiple R 0,293944576     

R Square 0,086403414     

Adjusted R Square -0,027796159     

Standard Error 0,06628182     

Observations 10     

      

ANOVA      

  
Degree of Free-

dom (DF) Sum of Squares (SS) 
Median of Sum of Squares 

(MS) 
Test  

Statistic (F) Significance F   

Regression 1 0,003323956 0,003323956 0,7566 0,40973  

Residual 8 0,035146237 0,00439328    

Total 9 0,038470193        

      

  Coefficients Standard Error t-Stat P-Value Lower 95% Upper 95% 

Intercept 0,277147954 0,094762412 2,924661241 0,01915 0,05863 0,49567 

Sporting Performance 0,014528528 0,016702767 0,869827653 0,40973 -0,024 0,05305 
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Figure A.7.5: Plot of the average sporting and financial performance scores using the 
PROMETHEE II method. 

 

 

Table A.7.5.1: Results of the Spearman’s Rank Correlation Test on the PROMETHEE II 
method. 

PROMETHEE II 

2017/18 2018/19 2019/20 Average 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Barcelona -0,074 3,663 -0,107 4,662 -0,133 7,326 -0,105 5,217 

Real Madrid 0,050 4,662 0,032 6,660 0,049 5,994 0,044 5,772 

Man. United -0,038 4,662 -0,010 6,993 -0,070 4,995 -0,039 5,550 

Liverpool -0,011 4,662 -0,025 3,996 0,014 4,662 -0,007 4,440 

Man. City 0,081 2,664 0,096 3,330 0,143 5,815 0,107 3,936 

Tottenham -0,088 7,659 -0,114 6,327 -0,084 7,326 -0,096 7,104 

Juventus -0,131 2,997 -0,191 4,662 -0,138 2,997 -0,154 3,552 

Arsenal 0,027 6,993 0,101 5,328 0,066 5,328 0,065 5,883 

Dortmund 0,155 7,659 0,182 4,995 0,128 5,661 0,155 6,105 

Everton 0,029 9,324 0,037 7,992 0,027 5,994 0,031 7,770 

Coefficient (rs) 0,30316 -0,0063 0,05562 0,29394 

N 10 10 10 10 

T-statistic 0,89981 0,01781 0,15757 0,86983 

Degree of  
freedom (DF) 8 8 8 8 

p-value 0,19725 0,49311 0,43935 0,20487 
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Table A.7.5.2: Summary of the regression results of the PROMETHEE II method. 

Regression Statistics    

Multiple R 0,183009367     

R Square 0,033492428     

Adjusted R Square -0,087321018     

Standard Error 0,102993243     

Observations 10     

      

ANOVA      

  
Degree of Free-

dom (DF) Sum of Squares (SS) 
Median of Sum of Squares 

(MS) 
Test  

Statistic (F) Significance F   

Regression 1 0,002940687 0,002940687 0,27722 0,61281  

Residual 8 0,084860865 0,010607608    

Total 9 0,087801552        

      

  Coefficients Standard Error t-Stat P-Value Lower 95% Upper 95% 

Intercept -0,075612395 0,147248343 -0,513502517 0,62148 -0,4152 0,26394 

Sporting Performance 0,013665276 0,025953906 0,526520982 0,61281 -0,0462 0,07352 

 

 

Figure A.7.6: Plot of the average sporting and financial performance scores using the 
GRA method. 
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Table A.7.6.1: Results of the Spearman’s Rank Correlation Test on the GRA method. 

GRA 

2017/18 2018/19 2019/20 Average 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Financial  
Performance 

Sporting 
Performance 

Barcelona 0,034 3,663 0,028 4,662 0,030 7,326 0,031 5,217 

Real Madrid 0,034 4,662 0,035 6,660 0,037 5,994 0,036 5,772 

Man. United 0,032 4,662 0,034 6,993 0,034 4,995 0,033 5,550 

Liverpool 0,032 4,662 0,031 3,996 0,035 4,662 0,033 4,440 

Man. City 0,037 2,664 0,039 3,330 0,043 5,815 0,040 3,936 

Tottenham 0,034 7,659 0,034 6,327 0,036 7,326 0,035 7,104 

Juventus 0,029 2,997 0,026 4,662 0,031 2,997 0,029 3,552 

Arsenal 0,037 6,993 0,037 5,328 0,038 5,328 0,037 5,883 

Dortmund 0,045 7,659 0,047 4,995 0,045 5,661 0,046 6,105 

Everton 0,037 9,324 0,038 7,992 0,040 5,994 0,038 7,770 

Coefficient (rs) 0,52075 0,13546 0,17164 0,39722 

N 10 10 10 10 

T-statistic 1,72532 0,38671 0,49278 1,22423 

Degree of  
freedom (DF) 8 8 8 8 

p-value 0,06138 0,35453 0,3177 0,12785 

 

Table A.7.6.2: Summary of the regression results of the GRA method. 

Regression Statistics    

Multiple R 0,39721924     

R Square 0,157783125     

Adjusted R Square 0,052506015     

Standard Error 0,004749831     

Observations 10     

      

ANOVA      

  
Degree of Free-

dom (DF) Sum of Squares (SS) 
Median of Sum of Squares 

(MS) 
Test  

Statistic (F) Significance F   

Regression 1 3,38129E-05 3,38129E-05 1,49874 0,25569  

Residual 8 0,000180487 2,25609E-05    

Total 9 0,0002143        

      

  Coefficients Standard Error t-Stat P-Value Lower 95% Upper 95% 

Intercept 0,027502426 0,006790783 4,049963913 0,00368 0,01184 0,04316 

Sporting Performance 0,00146533 0,001196939 1,224230796 0,25569 -0,0013 0,00423 
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Appendix A.8: Classification of analyzed soccer clubs consider-
ing all methods 
 

Table A.8.1: Cumulative classification considering all analyzed methods (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

MCDA 3 8 9 4 2 9 4 6 6 1 

GRA 6 5 9 8 3 7 10 4 1 2 

PAM 9 3 4 7 2 5 8 6 1 10 

Cumulative 

Classifica-

tion 17/18 

18 16 22 19 7 21 22 16 8 13 

Classifica-

tion 17/18 
6 4_5 9_10 7 1 8 9_10 4_5 2 3 

 

Table A.8.2: Cumulative classification considering all analyzed methods (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

MCDA 8 9 10 2 5 5 2 2 7 1 

GRA 9 5 6 8 2 7 10 4 1 3 

PAM 9 2 6 7 4 3 8 5 1 10 

Cumulative 

Classifica-

tion 18/19 

26 16 22 17 11 15 20 11 9 14 

Classifica-

tion 18/19 
10 6 9 7 2_3 5 8 2_3 1 4 

 

Table A.8.3: Cumulative classification considering all analyzed methods (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

MCDA 6 9 7 1 2 3 10 7 5 3 

GRA 10 5 8 7 2 6 9 4 1 3 

PAM 9 2 5 8 6 4 3 7 1 10 

Cumulative 

Classifica-

tion 19/20 

25 16 20 16 10 13 22 18 7 16 

Classifica-

tion 19/20 
10 4_6 8 4_6 2 3 9 7 1 4_6 
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Appendix A.9: Classification of analyzed soccer clubs consider-
ing all methods (except SAW and TOPSIS method) 
 

Table A.9.1.1: Classification of selected clubs according to the MCDA methods for the 
season 2017/18 excluding SAW and TOPSIS method. 

2017/18 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

Method 

COPRAS Zj 5 8 9 4 3 10 7 6 2 1 

PROMETHEE II 8 3 7 6 2 9 10 5 1 4 

Cumulative  

classification 
13 11 16 10 5 19 17 11 3 5 

Classification 

2017/18 
7 5_6 8 4 2_3 10 9 5_6 1 2_3 

 

Table A.9.1.2: Classification of selected clubs according to the MCDA methods for the 
season 2018/19 excluding SAW and TOPSIS method. 

2018/19 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

Method 

COPRAS Zj 9 7 10 2 4 8 6 5 3 1 

PROMETHEE II 8 5 6 7 3 9 10 2 1 4 

Cumulative  

classification 
17 12 16 9 7 17 16 7 4 5 

Classification 

2018/19 
9_10 6 7_8 5 3_4 9_10 7_8 3_4 1 2 

 

Table A.9.1.3: Classification of selected clubs according to the MCDA methods for the 
season 2019/20 excluding SAW and TOPSIS method. 

2019/20 

Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

Method 

COPRAS Zj 6 7 10 3 2 4 9 8 1 5 

PROMETHEE II 9 4 7 6 1 8 10 3 2 5 

Cumulative  

classification 
15 11 17 9 3 12 19 11 3 10 

Classification 

2019/20 
8 5_6 9 3 1_2 7 10 5_6 1_2 4 
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Table A.9.2.1: Cumulative classification considering all analyzed methods excluding 
SAW and TOPSIS method (2017/18). 

2017/18 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

MCDA 7 5 8 4 2 10 9 5 1 2 

GRA 6 5 9 8 3 7 10 4 1 2 

PAM 9 3 4 7 2 5 8 6 1 10 

Cumulative 

Classifica-

tion 17/18 

22 13 21 19 7 22 27 15 3 14 

Classifica-

tion 17/18 
8_9 3 7 6 2 8_9 10 5 1 4 

 

Table A.9.2.2: Cumulative classification considering all analyzed methods excluding 
SAW and TOPSIS method (2018/19). 

2018/19 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

MCDA 9 6 7 5 3 9 7 3 1 2 

GRA 9 5 6 8 2 7 10 4 1 3 

PAM 9 2 6 7 4 3 8 5 1 10 

Cumulative 

Classifica-

tion 18/19 

27 13 19 20 9 19 25 12 3 15 

Classifica-

tion 18/19 
10 4 6_7 8 2 6_7 9 3 1 5 

 

Table A.9.2.3: Cumulative classification considering all analyzed methods excluding 
SAW and TOPSIS method (2019/20). 

2019/20 Barcelona 
Real 

Madrid 

Manchester 

United 
Liverpool 

Manchester 

City 

Tottenham 

Hotspur 
Juventus Arsenal Dortmund Everton 

MCDA 8 5 9 3 1 7 10 5 1 4 

GRA 10 5 8 7 2 6 9 4 1 3 

PAM 9 2 5 8 6 4 3 7 1 10 

Cumulative 

Classifica-

tion 19/20 

27 12 22 18 9 17 22 16 3 17 

Classifica-

tion 19/20 
10 3 8_9 7 2 5_6 8_9 4 1 5_6 
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