B. Roetert – Measuring the efficiency level of Dutch Professional Football Organisations
	UNIVERSITY OF GRONINGEN

	A performance evaluation of                Professional Football Organisations         in the Netherlands.
	Measuring efficiency according to Data Envelopment Analysis.
	

	

	


	
Student Nr.: s2193531
Name: Bernieke Roetert
Study Programme: MSc Finance
Supervisor: M.J.P. Reijenga
Date: 13 June, 2016






[bookmark: _GoBack]



Field Key Words: Asset Allocation, Data Envelopment Analysis (DEA), Canonical Correlation Analysis (CCA), Tobit regression, Football organisations, Sports performance, Financial performance
[bookmark: _Toc451948393][bookmark: _Toc453568241]Abstract
In the football industry, you need to have ‘good’ losers (= profitable), in order to have winners and vice versa. A significant number of the Dutch football clubs have financial difficulties and are gradually unsuccessful on the pitch over the last five years. Therefore, knowledge of the optimal allocation of financial resources is incredibly important. Because there is also a gap in the literature concerning the efficiency level in the Dutch football industry, a study on this subject is valuable. To measure efficiency, the level of available resources and the achieved performances is important. This paper performs a Data Envelopment Analysis to study the pure technical and the scale efficiency level of 34 Dutch football clubs in the first and second division over the seasons 2010 until 2015. Additional analyses are performed to specify the source of the inefficiencies. This conclusion of this study is that Dutch football organisation should decrease the investments in youth academy and reduce the total size of the organisation. On the other side the wages should increase (budget allowing) to achieve an optimal efficiency level and potentially will achieve higher sports and financial performances.
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1. [bookmark: _Toc453568242]Introduction
Football organisations are not able to survive without their competitors. Mutual interdependence is crucial in sports in general, but in particular in football (Sloane, 2015). However, many professional football organisations in Europe have financial difficulties, and are seeking for new and creative opportunities to attract money. In England, the take-over by investors of professional football clubs has increased over the last years (Financial Times, 2016). In Germany, more often football clubs issue shares to their own members and/or ask for loans of institutional bond investors (Financieel Dagblad, 2016). Two Dutch football clubs (ADO Den Haag and Vitesse) were taken over by foreign private investors. In addition, Dutch football clubs are increasingly ‘rescued’ (financially) by private investors or investment companies (e.g. see, FC Twente, Fortuna Sittard, FC Utrecht). With 230 million euros invested, municipalities are crucial stakeholders of the football league in the Netherlands (Investico, 2016). Exactly this aspect triggers lively discussions in the media, since a significant number of Dutch football clubs still have financial difficulties and underperform on the pitch (Investico, 2016).
	‘Good’ losers and ‘good’ winners (= profitable football clubs), need satisfied and loyal stakeholders and a proper operating management. Football clubs are of no value without stakeholders and cannot exist if the management do not have the capabilities to achieve sports and financial success. Since, an optimal allocation of the available financial resources might lead to increased sports and or financial performance,  knowledge of the most efficient manner to distribute the capital is extremely important. Additionally, success on the pitch and a higher profit might strengthen the relation with stakeholders as well.
The great social impact of football; the interest in the most efficient allocation of the financial
resources in the Netherlands; the introduction of the Financial Fair Play regulation by the UEFA; and the increased amount of studies performed over the last twenty years to this industry lay the foundation of the research question of this study. 

“What is the maximum efficient allocation of available financial resources for professional Dutch football organisations, so that optimal sports and financial performance can be achieved?”

This paper adds value to the current literature, because existing studies to the professional football league in the Netherlands have never separately evaluated the wages of players versus other staff (non-players). Furthermore, the Euro Club Index (ECI) score has never been used before as an indicator of sports performance. The current study will analyse the impact of the transfer result on both the sports and financial performance, which is an innovative aspect in this research field as well. Finally, this paper analyses the efficiency in two major club competitions of the Netherlands, the Eredivisie (first division) and the Jupiler League (second division). 


The main goal of this study is to develop knowledge of the most efficient allocation of the
financial resources of a football club to increase performances. Therefore the results of this study are important for the managers and club owners of a football club. Also, for investment companies, private investors, municipalities, and maybe even for investment banks this study could be interesting. Additionally, the impact of the wages, and the investments in youth development is studied. So, the results are also interesting for companies in other industries, since they invest in wages and the training of new employers as well. Moreover, the results of this study are informative for organisations operating in a competitive market, dealing with mutual interdependency, and having social impact. Finally, for all people who are interested in the financial part of football, reading this paper is a must.
The remainder of this paper is organised as follows. In the second chapter, the theoretical background is described in the theoretical framework. The third chapter is devoted to the methodology used for this study. In the fourth chapter, a comprehensive explanation of the data can be found. Chapter five describes and interprets the obtained results and the last chapter is designated for the conclusion, the discussion, the limitations and the recommendations for further research. 




















[bookmark: _Toc451948396][bookmark: _Toc453568243]2. Theoretical framework
This chapter will describe the theoretical background of this paper. First of all, it presents the theoretical foundation for the research question. Section 2.2. describes the definitions of the main concepts based on relevant literature. A theoretical explanation of the appropriate methodology is given in Section 2.3.. Finally, the hypotheses are presented. 
[bookmark: _Toc453568244]2.1. Football industry
In the last twenty-five years the football industry developed into the leading industry in the tertiary sector concerning revenues and expenses. Simultaneously, football became more and more relevant in the literature. Relvas, Littlewood, Nesti, Gilbourne and Richardson (2009, pp166) mention that “the public interest and the associated commercialism surrounding the game, has led to professional football clubs operating as service enterprises engaged in the business of performance, entertainment and financial profit” (Bourke, 2003; Vaeyens, Coutts, and Philippaerts, 2005). Espitia-Escuer and García Cerbrián (2010, pp 374) describe the activities of football organisations as “…the typical production of more conventional businesses”. In 1997, Szymanski and Smith already concluded that the English Football League could be considered as a mature industry. However, since the study of Szymanski and Smith (1997) developments appears in the regulations; restrictions; the play approaches; the competition; the equipment; the stakeholders; the government mandated safety standards; and the business models. The developments not only occurred in the English Football League, but had worldwide impact on the total football industry. In contrast to the statement of Szymanski and Smith (1997), the football industry is still developing. 
At the end of the last century, two distinctions were identified in the objectives of the football industry over the world. The sports performance was already essential, but the possibility to make money out of the organisation arose as an important additional achievement. Here the distinction between the football leagues in Europe and the United States emerged. Sloane (2006) argues that clubs in North America attempt to maximize profits, while clubs in Europe aim for maximisation of sport success and a break-even constraint. The added differences include the regulations concerning new entrants; the use of player drafts; roster limits; revenue-sharing and salary caps; the restrictions on the sale of players for cash; stock market floatation; and the presence of the international competition (Sloane, 2015). 
However, the regulations in the United States are much stricter than in Europe (e.g. salary caps), competitive balance is besides profit maximisation an important mission. Gratton (2000) states that competitive balance is optimal as in a league, the Win Lose percentages of the teams are bunched together around 50 percent. On top of competitive balance, the importance of mutual interdependency is well known in the United States. It can be stated that in Europe people are not conscious enough about the fact that mutual interdependence is leading the football industry. 

The banking industry is similar at this point with the football industry. As the liabilities of one bank are often the assets of another, one football team cannot play a match without another team (Lago, Simmons and Szymanski, 2006). Sloane (2015, pp 2) defines and describes this as “The paradox of competition is that while all clubs strive for playing success it is not possible for all of them to achieve this objective at any one time”. 
The regulations to accomplish competitive balance in the United States do not always improve the level of efficiency – on the contrary: They will create even more inefficiencies due to an increased bureaucratic operation. In Europe, the regulations that aim for competitive balance are not as strict and well established as in the United States, however the regulations invented by the UEFA are still stimulating a transparent financial climate (UEFA, 2015). In the United States, competitive balance in the American Football league is generally defined as an equal chance for all teams to win or lose. However, this will not always generate the most efficient organisations, and eventually will not lead to optimal sports and financial performance. Therefore, in this study the definition of competitive balance is focused on efficiency, which more specifically can be defined as: ‘An equal opportunity for all football clubs to reach an optimal level of output, with their available resources’.
Competitive balance is according to the current study achieved as the efficiency level of a football organisation is optimal. Haas, Kocher, and Sutter (2004, pp258) argue that “…efficiency is an important factor for professional football teams”. Espitia-Escuer and García-Cebrían (2010, pp 373) define efficiency as “…the absence of the wasteful use of resource”. The term efficiency is critized by Mintzberg (1982, pp 101-102) as he states efficiency is “…the greatest measurable benefit for the measurable cost. … People try to make unmeasurable things measurable, and by doing this devastating the social determinants of efficiency”. Therefore the impact of unmeasurable inputs and outputs are described in the conclusion of this paper (Chapter 6). The definition of efficiency in this study is based on the definition given by Espitia-Escuer and García-Cebrían (2010). However, it has been adjusted since football organisations are dealing with different levels of input and output. Consequently, the definition of efficiency in this study will be ‘achieve the optimal output (sports and financial performance) with the available inputs (resources)’.








[bookmark: _Toc453568245]2.2 Main definitions
Guzmán and Morrow (2007) state that the dual performance perspective of football organisations has to be taken into account when analysing their efficiency. This requires to measure two outputs, sports and financial performance. The statement of Guzmán and Morrow (2007) is in line with the existing literature focused on the football industry. To measure and analyse those two performances and to identify the affecting resources, the most relevant literature is described and reviewed below.
[bookmark: _Toc453568246]2.2.1. Sports performance
Sports performance is measured on the basis of different variables in the current literature focusing the efficiency in the football industry. The most frequently used variable is the amount of matches won, or points obtained (Zak, Huang, and Siegfried, 1979; Porter and Scully, 1982; Fizel and D'Itri, 1997; Hofler and Payne, 1997; Dawson, Dobson, and Gerrard 2000; Hadley, Poitras, Ruggiero, and Knowles, 2000; Guzmán and Morrow, 2007; Jara, Paolini, and Horrilo, 2015). The prizes won in different competitions can indicate the sports performance as well (Winand, Zintz, Bayle, and Robinson, 2010). Moreover, Guzmán (2006) argues that sports performance can be measured from matches played. Finally, Barros and Leach (2006) decide to regard match receipts, membership receipts, sponsorship receipts and television receipts as indicators of sports performance. The variance in identifying the success on the level of sport is interesting and requires a careful process in selecting the most appropriate variable for this study. In 2007, the Europe Club Index (ECI) was established. The ECI is a ranking method of football teams in Europe based on the results of all matches played in every competition. Accordingly, this combines the definitions of sports performance from previous literature. Addionally using the ECI score as the explanation of sports performance, football organisations playing in different competitions are comparable. Consequently, in this study the sports performance is based on the ECI score.
[bookmark: _Toc453568247]2.2.2. Financial performance
Guzmán (2006), Guzmán and Morrow (2007) and Haas (2003) measured financial performance as ‘the total revenues’. Barros and Leach (2006) approached financial performance as the ‘turnover of a football organisation’. In this paper the financial performance will be based on ‘the net turnover of the football organisation’ (KNVB expertise, 2016). Financial success is not based on the net profit of a football organisation, since these data will give a distorted view of the reality. Because, quite often there are other lenders to secure the continuity of the football organisation (Investico, 2016). This information is generally not implemented in the final net profit described in the annual statements.
[bookmark: _Toc453568248]2.2.3. Wages 
Comprehensive research is done considering efficiency measurement, where the ‘available resources’ are frequently selected as input variables (Carmichael, Thomas and Rossi, 2014; Kern and Süssmuth, 2005; Bayle and Robinson, 2007). “[Football] clubs must organize their resources and adapt their financial structure to be able to attain acceptable efficiency levels…”, declares Guzmán (2006, pp 268) in his study. Also, Guzmán (2006) argues that financial resources are the most important resource of a company. 
Financial resources for football organisations are particularly essential since the football players are extremely important, and therefore most of the time extremely paid. Carmichael et al. (2014) determines that the salary of the players in Serie A have accounted for 90% of the total costs in the 2004/2005 season. Additionally, Barros and Leach (2006) and Haas (2003) concluded that the price of labour is heavily impacting the performance of football organisations. Relvas, et al. (2009) compared the five components of organisations described by Mintzberg (1980) with the five most essential components of football organisations. 
[image: ]
Figure 1. The five components of organisations described by Mintzberg (1980)

The result of this comparison is as follows; “The middle line – sports director and coaches, the strategic apex – chief executive and chairman, the operating core – the players, the techno-structure and the support staff – all the elements that work within the club and help the daily practice” Relvas, et al. (2009, pp 175). Since the players, ‘the operating core’, produce the crucial basic products (i.e. the matches), a football organisation can be treated as an organisation where professional bureaucracy is dominating. As Mintzberg (1980, pp 322) pronounced:

“A professional bureaucracy is an organisation form that relies on the standardisation of skills in its operating core for coordination; jobs are highly specialised but minimally formalised. Training is extensive and grouping is on a concurrent functional and market basis, with large sised operating units, and decentralisation is extensive in both the vertical and horizontal dimensions.”
(Mintzberg, 1980, pp 322)

The application of this statement into a football organisation implies that players, ‘the operating core’ and the other staff of a football organisation including the management, are crucial. This being in line with the conclusions of Carmichael et al. (2014), Barros and Leach (2006) and Haas (2003), the financial resources dedicated to players and other staff will be an important variable in measuring and analysing the efficiency of football organisations. 
Consequently, this paper considers wages of players and other staff (non-players) as the variables that positively impact the sports and financial performance, but negatively impact the efficiency level.
[bookmark: _Toc453568249]2.2.4. Youth Academy
In addition to the capital allocated to the players and the other staff, the statement of Mintzberg (1980) implies it is crucial that players, ‘the operating core’, are properly trained. The two researchers, Bassi and Mcmurrer (2005), argue that in organisations there is a positive impact between investing in training and education of the employees on the net turnover of an organisation. Given that football organisations can be seen as a service enterprise operating, in the business of performance, entertainment and financial profit, the statement of Bassi and Mcmurrer (2005) is also relevant for football organisations. Moreover, Relvas et al. (2009) concluded that investing in youth development programmes of clubs can result in a growing amount of ‘own’ players in the first team. Eventually, financial profit is obtained through selling those players. Additionally the personal development of the players will grow by investing in youth academy (Relvas et al., 2009). Intensively training, educating and especially accompanying the young players means that the players are ‘raised’ with the norms and values of that particular football club. If the youth players of the own selection ends up playing for the first team, eventually less guidance on the mental part is hopefully required. This will increase efficiency, since the club, the staff and the players understand each other better (Relvas et al., 2009). Furthermore, the Financial Fair Play regulation developed by the UEFA encourages football clubs to invest in youth (UEFA, 2015). Thus, this supports the assumption that investing in the youth academy will eventually result in a higher level of efficiency and positively influences the sports and financial performance.
[bookmark: _Toc453568250]2.2.5. Transfer result
Since players are, as applied in the model of Mintzberg (1980), the operating core of the organisation, the highest expenses are budgeted for those assets. On the other hand, the highest revenues are also introduced by selling those assets (Carmichael and Thomas, 1993). The determination of the transfer budget is based on the market forces, which implies that expensive players are generally the best players as well. Therefore, a high transfer result may indicate higher financial performance, but lower sports performance. Eventually, the transfer result of the football organisation is likewise taken into account as an input variable with a negative impact on the efficiency of a football organisation. As a result, current literature supports the notion that the efficiency level of a football organisation can be determined by the level of the ECI score, the net turnover, the wages of players and other staff, the investments in youth academy and the transfer result. However, less evidence is found in the literature to ensure the relation between the transfer result and the efficiency level. Therefore, this study analyse the efficiency level with- and without the variable ‘transfer result’. 


[bookmark: _Toc453568251]2.3. Data Envelopment Analysis (DEA)
Various methods are developed throughout the years to determine the efficiency level of an organisation. The main difficulty in determining the optimal level of efficiency is to define the maximum efficiency level, and the relevant optimal allocation of resources. In the current literature no general model has yet been developed to establish such an absolute efficiency criterion. However, the Data Envelopment Analysis (hereafter, DEA) is frequently used in studies focusing on the level of efficiency in the football industry. An extensive statistical explanation of this research methodology is given in the third chapter of this paper. The theoretical review of studies done with DEA to measure efficiency in the football industry, will be discussed below. 
[bookmark: _Toc451948398][bookmark: _Toc453568252]2.3.1. DEA in the literature
Several studies in order to measure the relative efficiency of professional football teams have been done by Espitia-Escuer and García-Cebrían (2006, 2010). The paper published in 2006 has the most relevant conclusion for the current investigation. In this study, Espitia-Escuer and García-Cebrían (2006), executed a DEA to investigate the efficiency of football teams playing in the Spanish league from 1998 until 2005 regarding the points they expected to obtain based on their potential and the actual obtained points. Espitia-Escuer and García-Cebrían (2006) considered the amount of players, the attacking moves, the minutes of possession of the ball and the shots and headers at goal as input variables, and the number of points achieved in the competition as the output variable. This research concludes that the league champion is generally the team with the highest potential regarding their level of efficiency.
In 2007, Guzmán and Morrow published a paper in which they measured the efficiency of clubs in the English Premier League over the seasons 1997 until 2003. They analysed the impact of three input variables: staff costs, remuneration of directores and other expenses on two output variables; points won and turnover. The main conclusion of this study was that inefficient teams generally will become more efficient if they reduce their input variables by 20%. Espitia-Escuer and García-Cebrían (2006) conclude that the actual level of available resources is less important, therefore this study is focused on the maximisation of the potential results based on the available resources.
The study of Barros and Leach (2006) evaluate the efficiency level of the management of football clubs regarding sports and financial results as well. The analysed football clubs were all playing in the English Premier League from 1998 to 2003. Input variables taken into account were: number of players, wages, net assets and stadium costs. Also, points obtained in the season, attendance and turnover are chosen as output variables. This study concluded that all clubs were pure technically efficient during the investigated period. However, some of the clubs could increase their returns based on their scale. Also, clubs tend to be more efficient if they obtain relatively more points in the national competition, have a large turnover and are based in a relatively big city. 


The paper of Hamidi, Sajadi, and Soleimani-Damaneh (2011) evaluates the performance of football organisations, which participated in the Iranian premier football league in one single season of 2009 to 2010. The input variables (the wages paid to coaches, players and staff, and the teams’ fixed assets) as well as three output variables (the points obtained, the level of revenues and the amount of attendees) have been taken into consideration in this study. The main conclusion indicates that increasing the efficiency level of a football organisation will lead to higher output variables. However, Hamidi et al., (2011) concluded, this should not result in an increase in wages paid to players and coaches since this has been identified as one of the major factors that might cause inefficiency.
Haas (2003) evaluated the efficiency of English Football Teams in one single season of 2000 to 2001. In the study of Haas (2003), total wages and salaries (excluding coach), coach salary and home town population, were considered as input variables. The output variables are the points obtained in the season, amount of spectators and the level of revenues. This study concluded that wages are the main driver of the performance of a club on both sports and financial aspect (Haas, 2003). In 2004, Haas et al., has conducted almost the same research on German football teams in the season of 1999 to 2000, without the home town population as input variable. The conclusion of that study emphasises that sports performance and the level of efficiency do not impact each other, while financial performance does positively influence the sports performance (Haas et al., 2004). Moreover, both Haas’s studies (2003; 2004) concluded that DEA is an appropriate tool for measuring the efficiency of football teams.
The efficiency of Portuguese football clubs in the first league from 2002 to 2009 is measured by Ribeiro and Lima (2012). Determining the most appropriate level and allocation of the costs was the authors’ chief goal and the analysis was carried out by executing a DEA. The wages were used as input variable and the ranking in the First League was established as the output variable. In order to analyse whether the money was well-distributed, they split the input variable wages in three parts: the highest, the moderate and the lowest wages. The main conclusion of the research of Ribeiro and Lima (2012) was that the wages are too high in the first league of the Portuguese football and higher wages do not have a positive impact on the level of efficiency.

The literature identifies three different kind of efficiency levels. The first is the pure technical efficiency level, which is defined by Kumar and Gulati (2008) as the ‘managerial performance to configure input into output’. The second is the scale efficiency level. This is “the ability of the management to choose the optimum size of resources” (Kumar and Gulati, 2008, pp 35-36). The final one, is the overall technical efficiency level and is a combination of the two aforementioned. For the avoidance of doubt, only the pure technical- and scale efficiency levels are studied. 

[bookmark: _Toc453568253]2.4. Hypotheses
The main defnitions and relevant literature predict various relations between variables. In figure 2 those predicted relations are described in a theoretical model. Additionally, the hypotheses based on the theoretical framework, are presented. 

[image: ]
Figure 2. The theoretical model of this study. (EF = efficiency score, TR = Transfer Result, WP = Wages Players, WNP = Wages non-players, YA = Investments in youth academy, SP = Sport performance, FP = Financial performance, + = Positive relation is predicted, and - = Negative relation is predicted)

The hypotheses based on the theoretical review are compiled as follows: 

H1: The wages of players and other staff (non-players) are negatively influencing the level of efficiency. 
H2: Investments in youth academy are positively influencing the level of efficiency. 
H3: The transfer result is negatively influencing the level of efficiency.
H4: Financial performance and sports performance are positively influencing the level of efficiency. 
H5: The wages of players and other staff (non-players) are positively influencing the sports and financial performance. 
H6: Investments in the youth academy are positively influencing the sports and financial performance. 
H7: The transfer result positively influence the financial performance, but negatively influence the sports performance. 
H8: Higher sports performance positively influence the financial performance, and vice versa.
[bookmark: _Toc451948401][bookmark: _Toc453568254]3. Methodology
This chapter describes the methodology used in this study. The first section describes a more statistical explanation of the DEA. In order to prove the hypotheses and to answer the research question, additional analyses are studied. Therefore, the Canonical Correlation Analysis, the Tobit regression and the Ordinary Least-Squares regression are respectively described in the second, third and fourth section. 
[bookmark: _Toc451948402][bookmark: _Toc453568255]3.1. Data Envelopment Analysis (DEA)
The DEA approach is, as mentioned in Section 2.3., frequently used in studies focusing on the level of efficiency in the football industry. However, other analyses are appropriate to study the relative efficiency level based on the available resources and the performances of organisations.
 “Ratio analysis has been commonly used to assess the financial performance of companies, this analysis being based on company financial statements” (Guzmán and Morrow, 2007, pp 310). Performing this analysis, results in a ratio need to be compared with the ratio of the other organisation, in order to determine the most efficient organisation. “Ratio analysis has been a tool of analysts for as long as financial statements have been prepared. Yet its limitation to considering only one numerator and one denominator severely limits its usefulness” (Smith, 1990. pp  132). In addition, the numerator and the denominator both have to be positive (Smith, 1990). The decisive limitation of this analysis is the impossibility to implement the variable ‘sports performance’, since this is not extracted from the financial statements. Therefore, a study of more extensive methods of analysis is required. The ability to implement non-financial data and multiple input- and output variables, determines that a multivariate analysis is the most appropriate in this study (Guzmán and Morrow, 2007). Various multivariate analyses have been developed, but the DEA is most frequently used in researches focused on efficiency in the sport industry. Charnes, Cooper, and Rhodes (1978) originally developed this technique and they proved the DEA is preferred to other models for improving services and operations. Also, the DEA model is used in other industries, for instance in the banking industry (Sherman and Gold, 1985; Yeh, 1996) and in the pharmaceutical industry (Smith, 1990).

So, the main reason for this chosen method is based on the following advantages:
1. DEA compares all the input- and output variables of one DMU with those of other DMUs. This provides a clear overview of the input- and/or output variables that are able to respectively produce more output or require less input. Sherman and Zhu (2006)
1. DEA is able to identify the specific changes that have to be implemented to improve the output and/or diminish the input in order to enhance the productivity of a DMU. Sherman and Zhu (2006)
1. DEA is able to discover the source and quantity of the inefficiency. Sherman and Zhu (2006)
1. DEA enables to include non-financial data and multiple input- and output variables. Guzmán and Morrow (2007)
Yet, despite these positive aspects of the methodology, the DEA has the following negative aspects:
1. The more variables, the higher the number of DMUs which are designated as efficient.
1. The absolute most efficient level of input and output variables is not a result of the present DEA methodology.
1. The input- and output variables must be chosen very carefully as the results are heavily influenced by the variables. 
1. DEA does not automatically weigh the input- and output variables in the model.

The amount of variables, and the variables themselves are selected, taken the first and third aspects into consideration. An additional analysis, the Canoncial Correlation Analysis, is performed in this study to deal with the fourth negative aspect. Only the second aspect could not be covered. However, the scope of this study is limited, further research to the most efficient level of input- and output variables is required anyway.
[bookmark: _Toc451948403][bookmark: _Toc453568256]3.1.1. Variations in the DEA model
The DEA methodology was introduced by Charnes et al., (1978), and has been extensively developed in numerous other academic studies. The consequence of the extensions in DEA is that various decisions are obligated to consider if the appropriate variant of the DEA model is selected. Three steps have been established to select the most appropriate version of the DEA model (Table 1). 
	Steps
	                             Variations in the DEA model

	1
	Constant-Return-to-Scale 
	Variable-Return-to-Scale 

	2
	Input-oriented
	Output-oriented

	3
	Stage 1
	Stage 2


Table 1. The required steps to take, to select the correct version of the DEA model

After the established the DEA method of Charnes et al., (1978), Banker, Charnes, and Cooper (1984) elaborated the model in the sense that it became able to take economies of scale into account.
The first step in selecting the definite DEA model, is to choose between the model of Charnes et al,. (1978) or Banker et al., (1984). Regarding the DEA model of Banker et al., (1984), ‘peer’ groups of DMUs with approximately the same available resources were created and were compared to each other. Taking the economies of scale into account by creating ‘peer’ groups, the model tests for efficiency based on Variable Returns to Scale (VRS). This is in contrast to the model of Charnes et al., (1978) which assumes that all DMUs do have Constant Returns to Scale (CRS). In this study the VRS model is executed, because an increased budget does not automatically lead to increased sports performance and in particular not to an increased financial performance. 

The division of the Pure Technical Efficiency (PTE) and Scale Efficiency (SE) are both indicated by performing the VRS model after performing a CRS model, which determines the Overall Technical Efficiency (OTE) rating. The formula for determining the scale efficiency is as described below:



The second step is to determine the appropriate orientation of the model. The VRS model of Banker et al., (1984) can be input- or output focused, in contrast to the CRS model that is only input oriented. An input oriented model assumes that the level of input variables can be reduced without changing the level of output. At the same time, an output oriented model analyses the possible growth in the level of the output variables remaining the level of input variables unchanged. Furthermore, the market condition that DMUs are operating in is important for the selection of the focus of the model. If the market is competitive, Barros and Leach (2006) recommend the output oriented model. In a monopolistic market, the input oriented model is advised. Here, discretionary control is the decisive factor. Since the management of a football organisation is always in control of the expenses and the sports performance is not entirely controllable, the input oriented model is more suitable compared to an output oriented model. However, given the fact that the definition of ‘efficiency’ in this study is in line with the output oriented version of the DEA, the output oriented model has to be executed. As a result, with respect to the discretionary control and the definition of efficiency, both models are executed in this study. The main differences in the results are discussed in Section 5.1.
The last step is determine the stage of the DEA model. The key factor in determining the stage of the DEA is the amount of constraints. The total number of constraints in the first stage model is equal to the amount of DMUs in the sample size, while it is the sum of the number of input- and output variables in the second stage of the DEA. This is the main reason for selecting the second stage DEA above the first stage DEA. 
Therefore, this study selected the two stage, input- and output oriented VRS model as the decisive model (Table 2). And, in addition, the CRS model will be important to execute so as to give a comprehensive explanation of the source of the inefficiencies.








	Two-stage orientation
	Variable Return to Scale
	Variable Return to Scale with slacks

	Input oriented
	

Subject to:



	





	Output oriented
	

Subject to:



	





	  ;


Table 2. The  input- and output oriented VRS model with- and without slack
Where:
 = the amount of football organisations being compared in the DEA analysis
 = football organisation j 
 = efficiency rating
 = amount of output r produced by football organisation 
 = amount of input i used by football organisation 
 = number of outputs generated by the football organisations
 = number of inputs used by the football organisations
 = non-negative intensity vector of football organisation j
= output slacks
= input slacks


The study of Guzmán and Morrow (2007, pp 312) determine that “the above linear programming model includes (λ) as a non-negative intensity vector that determines the combination of observed inputs and outputs taking the weights of the DMUs which form the peer group of the virtual DMU”. Moreover, this model determines that the most efficient DMU will be awarded with a DEA efficiency rating of  = 1. DMUs that are less efficient will be assigned an efficiency rating of less than 1. The efficiency score determines the rate at which the input variables (input oriented) or output variables (output oriented) need to decrease or increase respectively, to become efficient as a DMU. Furthermore, slack variables can be included in the DEA model, which enables the identification of the proportion that the individual input variables or output variables can decrease or increase respectively to become fully efficient as a DMU. 
[bookmark: _Toc451948404]The slack variable is introduced in the VRS model to equalize the inequality that appears in the standard VRS model. The slack variable determines the specific level an individual variable can increase or decrease in order to become more efficient as a DMU. Therefore, the slack model introduces the three degrees to which DMUs can be efficient. If DMUs have an efficiency rate of 1 and all slack variables are equal to zero, then the DMU is full efficient. If a DMU has an efficiency rate of 1, but the slack variables are aimed to be positive, the DMU is designated as weak efficient. If the efficiency rate is less than 1 the DMU is inefficient and all input- or output variables are required to decrease or increase respectively, with 1 – to reach at least weak efficiency. Concluding that not only the general efficiency rating () will determine the change in the variables to become fully efficient as a DMU, it is required to identify the slack variables as well.
Finally, an important aspect of the CRS model is the ability to determine whether the organisation operates at decreasing-, constant-, or increasing returns to scale. Therefore, the non-negative intensity vector (λ)  from the CRS model are studied. To conclude whether the organisation is able to enhance the returns to scale, Seiford and Zhu (1999, pp 5) listed the following three cases:





The ability to identify the level of efficiency of a DMU, plus the advantages mentioned in Section 3.1 lead to the conclusion that the DEA is the most appropriate model to apply in this study.

[bookmark: _Toc453568257]3.2. Canonical Correlation Analysis (CCA)
The DEA does not automatically weigh the input- and output variables in the model, which is an important limitation. In order to justify the relationship between the variables, an additional analysis is required. Due to the multiple output variables selected for this study a normal regression analysis is not appropriate to examine the contribution power of a group of multiple input variables and a group of multiple output variables. Guzmán and Morrow (2007) state that for this reasons Canonical Correlarion Analysis (hereafter, CCA), is the most appropriate to perform. This method is developed by Hotelling (1936)  and mainly differs with the regression analysis on the fact that the CCA attempts to weigh the input- and output variables in another way. Moreover, the CCA is able to calculate the maximum correlation between the group of input- and output variables by combining the weights of the input- and output variables (Guzmán and Morrow, 2007), consequently eliminating the input- or output variables with little contribution power. 
To define the contribution power of the variables to another group of variables, the right canonical function must be selected. The canonical functions describes all available canonical correlations. The amount of canonical functions is equal to the amount of variables in the group with the least variables. Additionally, it is required to identify the redundancy between the group of input- and output variables that are used in the DEA. To select the right canonical function and to identify redundancy, the Wilk’s criterion (Wilks, 1932) and the redundancy index (Stewart and Love, 1968) are performed. “The Wilks’ lambda is the most widely used [test]” (Grichton, 2000, pp  381) and the belonging “Wilks' lambda is a direct measure of the proportion of variance in the combination of dependent variables that is unaccounted for by the independent variable (the grouping variable or factor)” (Grichton, 2000, pp  381). If the lambda is close to zero the null hypotheses will be rejected if it is significant. 
Additionally, the redundancy index fits this study, since it takes into account (just like the CCA) the groups of variables instead of the individual variables. The result of the redundancy index defined how the level of one group of variables predicts the other group of variables. There are no generally accepted guidelines of the minimum level of redundancy index to accept the interpretation of the canonical functions. Guzmán and Morrow (2007) selected a minimum measure of redundancy of 0.7, however an index of 0.48 is accepted by Hair, Anderson, Tatham, and Black (1998). Consequently, this study maintains an acceptable level of 0.6, although this will not necessarily mean that the canonical function is not acceptable, given the Wilks’s criterion is prevalent. 
Along with the minimum acceptance level of the redundancy index, there is no agreement regarding the minimum acceptance level of the canonical (cross-)loadings, in order to determine whether a variable is relevant in the model. Guzmán and Morrow (2007) proposed a minimum acceptance level for canonical (cross-)loadings of 0.7. As Hair, et al. (1998) argues that a minimum acceptance level of 0.5 is appropriate, this study maintains 0.6 as the minimum acceptance level for the canonical (cross) loadings. 
To justify whether the results of the CCA, performed over the complete dataset, are reliable, it is recommended by Hair, et al. (1998) to divide the data in smaller datasets and then rerun a CCA. If these results are in agreement with each other and with the ones that result from the CCA over the complete dataset, the results are reliable. 
The CCA is used to find the contribution power of the group of input variables, the wages of the players and non-players, the investments in youth academy and the transfer result, on the group of output variables, which are the ECI score and the net turnover. Consequently, the variable(s) with minimised contribution power to the model will be identified and omitted in the final DEA model.
[bookmark: _Toc453568258]3.3. The Tobit regression
To study the individual impact of the wages of the players and the other staff, the investments in youth academy, the transfer result, the ECI score and the net turnover on the efficiency level of a football organisation, a regression analysis turns out to be the most appropriate method. “Because the DEA efficiency scores are censored with an upper bound of 1 and a lower bound of 0, a traditional ordinary least squares approach is not appropriate” (Walraven, Koning, and Bijmolt, 2013, pp 84). The best alternative is the two-limit Tobit regression (Heckman, 1979). The Tobit regression is used as the second stage regression after the DEA by Sufian and Akbar Noor Mohamad Noor (2009) as well and reinforces their findings. Therefore, the Tobit regression turns out to be the most appropriate method to execute after the DEA to determine the impact of the individual factors on the level of efficiency. 

The hypotheses proved by this method are as follows:
H1: The wages of players and other staff (non-players) are negatively influencing the level of efficiency
H2: Investments in youth academy are positively influencing the level of efficiency. 
H3: The transfer result is negatively influencing the level of efficiency.
H4: Financial performance and sports performance are positively influencing the level of efficiency.

The following models are used to prove the hypotheses:




Subject to: 

With:
 = the pure technical efficiency score of the football organisation i 
 = the scale efficiency score of the football organisation i
 = the constant term
 = ECI score of the football organisation i
 = Net turnover of the football organisation i
 = the wages destined for the players of the football organisation i
 = the wages destined for the other staff of the football organisation i
 = the investments in the youth academy of the football organisation i
 = the transfer result of the football organisation i
 = the normally distributed error
* Based on the result of the CCA, the final model could have less independent variables.
[bookmark: _Toc453568259]3.4. Ordinary Least-Squares Linear regression
To study the impact of the wages of the players and the other staff, the investments in youth academy and the transfer result, on the ECI score and the net turnover, a linear modelling technique can be used. McDonald (2009) used the Ordinary Least-Squares (OLS) regression as the second stage regression, after the DEA. The study of McDonald (2009, pp 792) states “…OLS is an unbiased, consistent estimator, and, if heteroscedasticity is allowed for, (large sample) hypothesis tests can be validly undertaken. A careful OLS analysis will often be sufficient”. For this reason, this study will use the OLS regression analyses in order to determine the level of variation in the dependent variable caused by the independent variables. 

The hypotheses proved by this method are as follows:
H5: The wages of players and other staff (non-players) are positively influencing the sports and financial performance. 
H6: Investments in the youth academy are positively influencing the sports and financial performance. 
H7: The transfer result positively influence the financial performance, but negatively influence the sports performance. 
H8: Higher sports performance positively influence the financial performance, and vice versa.

The following models are used to prove the hypotheses:



With:
 = ECI Score of the football organisation i
 = Net turnover of the football organisation i
 = the constant term
 = the wages destined for the players of the football organisation i
 = the wages destined for the other staff of the football organisation i
 = the investments in the youth academy of the football organisation i
 = the transfer result of the football organisation i
 = the net turnover of the football organisation i
 = the ECI score of the football organisation i
 = the error term
* Based on the result of the CCA, the final model could have less independent variables.

Consequently, the DEA, the CCA, the Tobit regression and the Ordinary Least-Squares regression are the most appropriate tests to perform in order to give an answer to the research question: “What is the maximum efficient allocation of available financial resources for professional Dutch football organisations, to that optimal sports and financial performance can be achieved?”


























[bookmark: _Toc451948407][bookmark: _Toc453568260]4. Data 
This chapter of the paper will explain the details of the data used for this study. Firstly, an extensive explanation of the variables is given. How the data were collected is described in the second section. Thereafter, the way this study treats financial data, missing values, outliers and negative values is explained. Finally, some descriptive statistics are given.
[bookmark: _Toc451948408][bookmark: _Toc453568261]4.1. Variables 
[bookmark: _Toc451948409]This study analysed eight variables: the ECI score; the net turnover; wages of the players; wages of the non-players; the investments in the youth academy; the transfer result; and two different versions of the efficiency score (distracted from DEA). Table 3 explains the definitions of the variables in more detail. 

	DEFINITIONS OF THE VARIABLES

	General
	Definition
	Explanation

	Sports performance
	Euro Club Index (ECI) score
	“The ECI-value of a team represents the expected level of sporting success. The ECI-values are derived from historical and actual sporting results, …” (euroclubindex.nl/methodology)


	Financial performance
	Net turnover
	Revenues from matches, sponsors, media, merchandising and other Business to Consumer activities, catering and supplementary activities.


	Resources
	Wages of players
	The costs determined for the players with a contract and include the social and pension expenses.


	Resources
	Wages of non-players
	The total employer expenses of the football organisations minus the wages of the players.


	Resources
	Youth academy
	The total sum of the expenses incurred for the staff (explicitly for youth players), training centres, match- and training equipment, supplementary costs and the contribution of the Regional youth development program.


	Resources
	Transfer result
	The net result on fees for and depreciation on football players.


	Outcome DEA
	Pure technical efficiency score

	Managerial performance to configure input into output.

	Outcome DEA
	Scale efficiency score

	“The ability of the management to choose the optimum size of resources” (Kumar and Gulati, 2008, pp 35-36)


Table 3. The description of the variables.
[bookmark: _Toc453568262]4.2. Data colletion
A research on the financial data of football organisations has never been done before with such sensitive data as in this study. The data were gathered by a department of the KNVB, which they collected from the data the football organisations had to publish to the association.
[bookmark: _Toc451948410][bookmark: _Toc453568263]4.3. Financial aspects
The wages of the players and non-players, the investments in youth academy, the transfer result and the net turnover are all variables expressed in financial terms. These variables are stated in euro and directed to particular years, from 2011 until 2015. Deflating the financial terms with the Consumer Price Index, with the year 2011 as the reference period, the financial data of football organisations throughout the years become comparable.
[bookmark: _Toc451948411][bookmark: _Toc453568264]4.4. Missing values
From all football clubs, all ECI scores of five consecutive seasons (2010/2011 until 2014/2015) are available. Besides, the financial information of football organisations is almost complete. However, the date of the transfer result were not obligated to disclose in the season 2010-2011 there are gaps in the dataset for this year. For this reason new values were created to fill in those gaps. The value for the transfer result was created by calculating the average ratio of the level of transfer result to the net turnover in the other years:



In the cases that the transfer result and net turnover belong to the football organisation j in the year z, and n dedicates the total amount of years, data of the transfer result are completely available. 

The same calculation is made for missing values of investments in youth academy, although they were not structurally missing in the same years:






To fill in the gaps in the data of the wages of players and non-players, the average ratio of the wages of players to the total wages over the other years is calculated. So, the ‘new’ value of the wages of players will result from this calculation:



To fill in the gaps of the missing values of the wages of non-players, the following calculation will be done:


Data of the net turnover is available of all clubs and all years, which were studied in this paper. Thus, the dataset of this study contains no missing values.
[bookmark: _Toc451948412][bookmark: _Toc453568265]4.5. Outliers 
[bookmark: _Toc451948413]Values of variables that are significantly high or low can impose misleading test results. Sarkis (2002) states “the best ways of making sure there is not much imbalance in the data sets is to have them at the same or similar magnitude.” Sarkis (2002) proposed “the technique of mean normalisation to deal with outliers in datasets.” This technique was used for this study as well. To realise this technique, the average from each variable is calculated per annum. After finding the mean, mean normalisation is implemented by dividing the value of each input- and output variable by the average related to the variable of that year. Mean normalisation is realised on a yearly basis and is not done by taking the general average of the variable over all five years. Mathematically this is done by first calculating the mean by solving the following formula:



In this formula, the is the mean value for the variable t in year z. The  defines the value of variable t related to DMU j in year z, and n is the total amount of DMUs taken into account in this year.
After the calculation of the mean value of a variable, it is necessary to divide all measured values of one particular variable in one year by the average of that variable in the associated year. 


Here, the normalised mean is depicted as   and describes the mean normalised value of variable t of DMU j in year z. The results of the DEA will not change by using mean normalisation, since the DEA is a benchmark analysis and the ratio between the variables will stay the same. Consequently, this technique is the most suitable in order to balance the dataset.
[bookmark: _Toc453568266]4.6. Negative values
To analyse the efficiency of organisations by executing the DEA methodology, the data of variables have to be positive. After adjusting the data, non-positive values for the variable transfer result still exist. Sarkis (2002) argues that several options to transform the non-positive data into positive data are possible. One option, and used in this study, is adding a fixed value to the absolute value of the transfer result. Then, the mean normalisation is used again. The new value of the transfer result is divided by the mean of the real transfer result in that particular year. Again this does not result in any difference in efficiency scores, since the DEA calculate relative efficiency, and the ratio remains the same between transfer result. In Table 4, a summary of the data used for the DEA is displayed.
 
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Wages players
	170
	1.000
	1.306
	0.066
	6.007

	Wages non-players
	170
	1.000
	1.196
	0.118
	6.619

	Youth academy
	170
	1.000
	1.736
	0.000
	10.231

	Transfer result
	170
	6.860
	4.781
	1.259
	24.750

	ECI
	170
	1.000
	0.361
	0.380
	1.805

	Net turnover
	170
	1.000
	1.446
	0.017
	7.255


Table 4. Summary adjusted data variables 

Since negative values for the dependent and independent variables are allowed to perform the CCA, the Tobit regression and the OLS regression, the real mean normalised values of the transfer result are used for those tests. In Appendix A, a summary of the data used for the CCA, the Tobit regression and the OLS regression is presented. Appendix A presents the changes in the values of the variables over the last 5 years as well.





[bookmark: _Toc451948414][bookmark: _Toc453568267]5. Results
This chapter describes and interprets the results from the models that are used in this study, and clarifies whether those results substantiate this paper’s theory. Therefore, the results of the DEA will firstly be described and interpreted, followed by the results of the CCA. The results of the Tobit regression and the Ordinary Least-Squares regression are respectively described and interpreted in the third and fourth section. In the last section a recapitulation of the analysed hypotheses is given.
[bookmark: _Toc451948415][bookmark: _Toc453568268]5.1. Data Envelopment Analyses (DEA)
The relative efficiency level of thirty-four professional Dutch football organisations are measured with the DEA method, for the seasons 2010-2011 until 2014-2015. The three various DEA performed in this study to determine the pure technical and the scale efficiency score are:
· An input oriented Constant-Return-to-Scale model (Charnes et al., 1978)
· An input oriented Variable-Return-to-Scale model (Banker et al., 1984)
· An output oriented Variable-Return-to-Scale model (Banker et al, 1984)
As in literature less evidence is found to ensure the relation between the transfer result and the efficiency level, the DEA is performed with and without the input variable ‘transfer result’. In Appendix B the results of a DEA with three input variables (wages of players, and non-players and the investments in youth academy) are illustrated. The results in Appendix C are based on a DEA with an additional input variable, the ‘transfer result’.  In both versions of the DEA, the same output variables are taken into account (ECI score and net turnover). In Section 5.2 the final version of the DEA is selected according to the results of the CCA. 
The results of the DEA with three input variables and two output variables (Appendix B), prove
that eight football organisations have an pure technical efficiency score of 1. This means that the management of eight professional Dutch football organisations are able to make optimal use of their available resources over the last five years. The average VRS efficiency score is 0.950, which determines that football clubs in the Netherlands are pure technically able to improve their sports and financial performance by 5%. The average scale efficiency level is 0.855, which determines that Ducth football organisations have to improve the sports and financial performance by 14.5% to operate at an optimal scale. The lower scale efficiency level explains the fact that there are only three football clubs with a scale efficiency score of 1.
In addition, the slack model of the VRS determines that from the 23.5% of the football clubs
which are pure technical efficient, 75% is full efficient and 25% is weak efficient. Weak efficiency is caused by positive slack variables. On average the slack variables for the youth academy and the net turnover are the highest. Generally, football clubs have to decrease the investments in the youth academy with 12.43% and improve the net turnover with 6.56% to become more efficient. The average values of the slack variables throughout the five years are illustrated in Appendix B as well. Appendix D describes the average values of the slack variables more detailed.
The final remarkable conclusion based on the results of the DEA is that 76% of the football organisations are operating at decreasing returns to scale and only 2 clubs are operating at increasing returns to scale. This conclusion is in line with the conclusion of Barros and Leach (2006).  In conclusion, the inefficiency of the football organisations is caused by not operating at an optimal scale, over-investment in youth academy and underperformance of the net turnover. 
In Appendix C the results of the DEA with four input- and two output variables are described. These results determine, the management of eight professional Dutch football clubs are using their available resources optimal. Based on the output-oriented VRS model, seven clubs are operating at an optimal scale. The average pure technical efficiency rate of this model is 0.954. Therefore, a 4.6% improvement in the sports and financial performane is possible. Football clubs have to improve the sports and financial performance by 3.5% to achieve an scale efficiency rate of 1. 
The fact that in the DEA with four input variables, DMUs are operating on a more optimal scale, could be the result of the great impact of the transfer result on the sports and financial performance. However, it could be the result of an additional input variable as well, as the amount of the variables highly impacts the results of the DEA. The Canonical Correlation Analysis will determine the impact of the transfer result, and if this is the reason for the different results in the DEAs described above.
[bookmark: _Toc453568269]5.2. Canonical Correlation Analyses (CCA)
The CCA is performed to analyse the power of the multiple input variables on the multiple output variables. The result of this analysis is completely explained in Appendix E. The guidelines described in Section 3.2. are followed to select the correct canonical function and to identify the variables that have to be included in the Tobit regression and the OLS regression.
Interpreting the correct canonical function, all loadings and cross loadings are above the minimum acceptance level of 0.6, except the ones of the transfer result (Appendix E). Although both the overall canonical loadings and cross loadings of the transfer result are not that far below the acceptance level, the season of 2011-2012 is displaying negative cross-loadings for this variable. Therefore, this analysis proves the transfer result as insignificantly influencing the sports and financial performance, and the efficiency level of a football organisation. Consequently, it is certain that the DEA based on three input variables and two output variables is decisive in this study (Appendix B). So, the hypotheses which stated that the transfer result is negatively influencing the level of efficiency has not been proven. This conclusion is in contrast with the statement of Ribeiro and Lima (2012, pp 599) that “…buying players solely with a view to selling them on for future financial gain can seriously damage clubs’ accounts and efficiency”. Additionally, the hypotheses related to the relation between the transfer result and the sports and financial performance, cannot be proved as well.


[bookmark: _Toc453568270]5.3. Tobit regression
The impact of the individual variables on the pure technical and the scale efficiency score is studied with the two-limit Tobit regression analysis. All hypotheses concerning the individual variables and their impact on the efficiency level are based on the models described as follows:




With:
 = the pure technical efficiency score of the football organisation i 
 = the scale efficiency score of the football organisation i
 = the constant term
 = ECI score of the football organisation i
 = Net turnover of the football organisation i
 = the wages destined for the players of the football organisation i
 = the wages destined for the other staff of the football organisation i
 = the investments in the youth academy of the football organisation i
 = the normally distributed error

The results of the Tobit regression, based on the model described above, are depicted in Table 5 and 6. The results of the Tobit regression with the pure technical efficiency score as the dependent variable is discussed first (Table 5). These results determine that the wages of players and the wages of other staff are significantly negatively related to the pure technical efficiency score. The expectation that the variable youth academy is positively related to the pure technical efficiency score is not empirically supported. The sports and financial performances are significant positively related to the pure technical efficiency score. Thus, following the results it can be concluded that an increase in the wages of the players and non-players will deteriorate the managerial performance to use the available resources optimal. However, an enhanced ECI score and net turnover will improve the managerial performance to configure inputs into outputs.
	Pure technical efficiency score

	Variable
	Coefficient
	Standard Error

	Constant
	0.802***
	0.041

	ECI score 
	0.245***
	0.057

	Net turnover
	0.193***
	0.037

	Wages players
	-0.064*
	0.029

	Wages non-players
	-0.128*
	0.056

	Youth academy
	-0.042    
	0.024

	


Table 5. The results of the Tobit regression with the pure technical efficiency score  as the dependent variable.
With the scale efficiency score taken as the dependent variable, the results presented in Table 5 are slightly different than the results presented in Table 6. The ECI score and the investments in the youth academy are significant negatively impacting the scale efficiency score. As a consequence, the results show that an increase in the ECI score, the wages of the players, non-players and the investments in the youth academy will deteriorate the efficiency achieved through scale. The single variable that is able to improve the scale efficiency score of the football organisation is the net turnover. 
	Scale efficiency score

	Variable
	Coefficient
	Standard Error

	Constant
	1.120***
	0.033

	ECI score 
	-0.250***
	0.044

	Net turnover
	0.376***
	0.024

	Wages players
	-0.076***
	0.019

	Wages non-players
	-0.248***
	0.038

	Youth academy
	-0.053**
	0.016

	


Table 6. The results of the Tobit regression  with scale efficiency score  as the dependent variable.

The Tobit regression analysis with the two different efficiency scores as dependent variable are in agreement with eachother in the sense that if the net turnover increases, the efficiency will improve due using the available resources more efficient and operating at a more optimal scale. This conclusion is in line with the studies of Barros and Leach (2006); Haas (2003); and Haas et al, (2004). 
In addition, in the two models the wages of the players and non-players are significant negatively
related to the efficiency scores. The conclusions of the studies of Hamidi et  al., (2011); Guzmán and Morrow (2007); and Haas (2003) correspond with these results. As, those studies conclude that the deciding factor in inefficiency of football clubs is due to overpaid players and coaches. 
The impact of the ECI scores and the investments in the youth academy are changing throughout
the different models. The pure technical efficiency score is positively related to the ECI score and the scale efficiency score is negatively related.  This implies that better sports performance improve the managerial performance to use the available resources more efficient. Due better sports performance, the management can decide to built a bigger stadium or more facilities. Therefore, the size of the organisation will growth. Consequently, the football club is not able to operate at an optimal scale anymore. The investments in the youth academy are negatively correlated with the scale efficiency score. The investments in extra and larger facilities and more equipment could be the reason for the decrease in the scale efficiency score. In addition with the non-significant relation between the investments in the youth academy and the pure technical efficiency level, the results concerning this variable are in contradiction with the UEFA, that stimulates football organisations to invest in the youth academy to increase the efficiency (UEFA, 2015).
[bookmark: _Toc453568271]5.4. Ordinary Least-Squares regression
The impact between the individual variables is measured by the Ordinary Least-Squares (OLS) regression. Although the different sizes of the football organisations are not taken into account in this research, it will study the direct relation between the variables. All hypotheses concerning the individual variables and their impact on the sports and financial performance are based on the models described as follows:




With:
 = ECI Score
 = Net turnover
 = the constant term
 = the wages destined for the players of the football organisation i
 = the wages destined for the other staff of the football organisation i
 = the investments in the youth academy of the football organisation i
 = the net turnover of the football organisation i
 = the ECI score of the football organisation i
 = the error term

The results of this model, in which the ECI score is the dependent variable, are presented in Table 7. Table 8 shows the results of the model with the net turnover as the dependent variable. The single hypothesis, confirmed by the results, is the hypothesis that ‘the wages of players and other staff (non-players) positively relate with higher sports and financial performance’, which is in line with the studies of Relvas et al., (2009), Barros and Leach (2006) and Haas (2003). 
Haas et al., (2004) argued that financial performance does positively influence the sports
performance, however the results of the OLS regression performed in this study proves otherwise, since the ECI score and the net turnover are both insignificantly related to eachother. 
Furthermore, the results show that an increase in the investments in the youth academy affects
a decrease in ECI score, although the net turnover will improve. Bassi and Mcmurrer (2005) argued that there is a positive impact between investing in training and education of the employees and the net turnover. Relves et al., (2009) argued that investing in the youth academy will result in a higher financial profit, which is also proved in the results of the OLS regression (Table 8). The significant negative relation between the investments in the youth academy and the ECI score is in contradiction with the UEFA, that stimulates football clubs to invest in the youth academy to improve the sports performance.
	ECI score 

	Variable
	Coefficient
	Standard Error

	Constant
	0.707***
	0.019

	Net turnover
	-0.054
	0.043

	Wages players
	0.124**
	0.035

	Wages non-players
	0.330***
	0.054

	Youth academy
	-0.107***
	0.023


Table 7. The results of the OLS regression with the ECI score as the dependent variable
	Net Turnover

	Variable
	Coefficient
	Standard Error

	Constant
	0.042
	0.104

	ECI score 
	-0.173
	0.138

	Wages players
	0.252***
	0.061

	Wages non-players
	0.659***
	0.095

	Youth academy
	0.220***
	0.040


Table 8. The results of the OLS regression with the net turnover as the dependent variable.
[bookmark: _Toc453568272]5.5. The hypotheses
This section gives an overview of the hypotheses that were accepted and not accepted, based on the performed analyses. In Appendix F the proved significant relations between the variables are displayed.

Accepted at a 5% significance level:
H1: The wages of players and other staff (non-players) are negatively influencing the level of efficiency. 
H5: The wages of players and other staff (non-players) are positively influencing the sports and financial performance. 

Not accepted at a 5% significance level:
H2: Investments in youth academy are positively influencing the level of efficiency. 
H3: The transfer result is negatively influencing the level of efficiency.
H4: Financial performance and sports performance are positively influencing the level of efficiency. (However, financial performance is positively influencing the efficiency at a 5% significance level.)
H6: Investments in the youth academy are positively influencing the sports and financial performance. (However, investments in the youth academy are positively influencing the financial performance at a 5% significance level.)
H7: The transfer result positively influences the financial performance, but negatively influence the sports performance. 
H8: Higher sports performance positively influence the financial performance, and vice versa.



[bookmark: _Toc453568273]6. Conclusion
This chapter describes the impact of the studied results on the Dutch football league, the total football industry, other industries and the society. First, the most important conclusions and the answer to the research question are described. Then, the impact of the conclusions are explained. The third section compares the conclusions with the predictions based on relevant literature. Finally, the limitations of this study and recommendations for further research are described.
[bookmark: _Toc453568274]6.1. Optimal allocation 
Both sports success and solvency are the most important goals for a football organisation and therefore optimal allocation of the resources is crucial. The efficiency level is decisive in determining the optimal allocation of the resources for a football organisation. Additionally, a perfect efficient football organisation is able to use their resources optimally, to achieve the highest possible performance and to operate at an optimale scale. 
The most important factors that could influence the efficiency level were identified in the relevant literature and were subsequently applied to the Dutch football industry by using various analyses. Based on the results, the following conclusions regarding the allocation of financial resources can be drawn:

First of all, investments in the youth academy made by football organisations in the Netherlands are too high. The DEA identified that on average football clubs are able to achieve the same performance by decreasing those investments by 14%. However, studying the impact of the investments in youth academy on the ECI score and net turnover separately, the conclusion is that those investments are negatively related to the sports performance and positively related to the financial performance. Consequently, a decrease in the investments in the youth academy will lead to better performances on the pitch, but to a lower net turnover. However, reducing investments in the youth academy will increase the ability to use the investments more efficient and reduce the size of the organisation, eventually resulting in a higher net turnover.

Wages of the players and the other staff have to decrease, to improve the efficiency level. However, lowering the wages will decrease the ECI score and the net turnover as well. The positive relation between the net turnover and the efficiency score is stronger than the negative impact of the wages on the efficiency level. Therefore, aiming for a better net turnover which will eventually improve the efficiency level, a football organisation has to increase the wages of the players and the staff. 

The third conclusion is that over 75% of the professional football organisations in the Netherlands are operating at a decreasing return to scale. This means Dutch football clubs are too large in size. Consequently, it is important that football clubs decrease in scale size.


Finally, based on the available resources of football organisations in the Netherlands, the
conclusion is that the revenue level can be improved. A higher net turnover will eventually positively impact the pure technical and the scale efficiency level of a football organisation. 
	
So, football organisations in the Netherlands will become more efficient if they decrease their investments in the youth academy and increase the wages (budget allowing) of the players and the staff. If a football organisation simultaneously decrease their scale size, they are able to become more efficient as well. Consequently, improved sports and financial performances will be achieved.
[bookmark: _Toc453568275]6.2. The impact
The conclusions of this study are especially important for the management and owners of a football club within their process of strategy building. Additionally, this study can be interesting for companies in other industries as well, because the new combination of models in the methodology could inspire the management in other industries to benchmark their efficiency level with their competitors.
The results of this study could imply that hiring an ‘expensive’ experienced employee is more efficient than investing in a new unexperienced employee, since the relation between the wages and net turnover is positive. This result is interesting for organisations in other industries than the football industry, as well. 
The fact that the scale of football organisations is too large, could mean that too much money is invested in more equipment, more facilities and a stadium with more capacity. Those investments, might be the result of the increased amount of money lenders in the football industry over the last five years (Investico, 2016). However, decreasing the scale and using the equipment, facilities and stadium more efficient will result in higher sports and financial performance.
Decreasing investments in the youth academy could stimulate buying players from abroad to reach a higher efficiency level. The transfer result does not have any impact on the sports and financial performances, so a lower transfer result will be without consequences. 
Finally, the new combination of analyses in the methodology could impacts the literature, as it creates new opportunities for researchers to study the efficiency level of organisations more precise.  

Overall, in the football industry, the statement ‘the bigger, the better’ is inapplicable. ‘Less is more’ might be a more appropriate statement, which stimulates losers and winners to be ‘good’ (= profitable).





[bookmark: _Toc453568276]6.3. Discussion
The results of this study were quite different from the predicted results based on the relevant literature. This might be the consequence of the selected literature. Because relevant literature focused on this study field was limited, the unpredicted results could be the consequence of the methodology. Although all individual analyses in relevant other studies are performed, a combination has never been studied before. Another unique aspect of this study is the method used to fill in the gaps of the missing values concerning this specific data. The impact of the created values, especially the transfer result over the season 2010/2011, could have had an influence on the results. Finally, the used data were selected by the KNVB, therefore no rights can be derived from this study.
[bookmark: _Toc453568277]6.4. Limitations
The data were not available for more than five years, which was a limitation of this study. The scope of this study was too limited to investigate in detail the pure technical- and scale efficiency scores. Finally, due to the confidentiality of the data, it was not allowed to specify the conclusions to the particular clubs.
[bookmark: _Toc453568278]6.5. Recommendations 
Further research is required to study the long term impact of the investments in the youth academy on the sports and financial performance. In addition, it is recommended to study the impact of financial support by an external party on the size of the football club. Finally, the limitation of the used methodology and the confidentiality of the given data, further research is required to study the absolute most efficient level of input and output variables of each particular Dutch football organisation. 
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[bookmark: _Toc453568281]Descriptive data of the variables

[bookmark: _Toc453568282]The changes in the values of the variables over the years 2011-2015.
	Variable
	Mean
	Std. Dev.
	Min.
	Max.

	ECI score 
	-3.18%
	16.65%
	-27.71%
	31.34%

	Net turnover
	20.55%
	52.32%
	-52.56%
	142.08%

	Wages players
	11.23%
	66.19%
	-69.92%
	219.78%

	Wages non-players
	10.50%
	44.14%
	-56.05%
	145.01%

	Youth academy
	32.93%
	65.52%
	-27.84%
	304.54%

	Transfer result
	50.91%
	177.31%
	-333.20%
	438.41%

	PTE
	-1.37%
	8.63%
	-30.81%
	24.69%

	SE
	-5.44%
	22.72%
	-40.95%
	93.50%


(PTE = Pure Technical Efficiency, SE= Scale Efficiency, Negative numbers = decrease, Positive numbers = increase)

[bookmark: _Toc453568283]Summary of the data used for the CCA, Tobit regresion and the OLS regression
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Wages players
	170
	1
	1.306
	0.066
	6.007

	Wages non-players
	170
	1
	1.196
	0.118
	6.619

	Youth academy
	170
	1
	1.736
	0
	10.231

	Transfer result
	170
	1
	2.961
	-11.918
	11.573

	ECI
	170
	1
	0.361
	0.380
	1.805

	Net turnover
	170
	1
	1.446
	0.017
	7.255


 












[bookmark: _Toc453568284]APPENDIX B
[bookmark: _Toc453568285]The average DEA results (2011-2015), without the transfer result as an input variable
The results are based on the DEA with four input variables; wages of players, non-players, youth academy, the transfer result, and two output variables; net profit and ECI score

	 
	INPUT
	OUTPUT

	DMU
	PTE
	SE
	RTS
	PTE
	SE
	RTS

	1
	0.837
	0.676
	drs
	0.960
	0.581
	drs

	2
	0.944
	0.819
	drs
	0.980
	0.790
	drs

	3
	1.000
	0.959
	drs
	1.000
	0.959
	drs

	4
	1.000
	0.927
	drs
	1.000
	0.927
	drs

	5
	0.993
	0.923
	drs
	0.994
	0.922
	drs

	6
	0.862
	0.748
	drs
	0.958
	0.664
	drs

	7
	1.000
	0.841
	drs
	1.000
	0.841
	drs

	8
	0.959
	0.874
	drs
	0.978
	0.855
	drs

	9
	0.908
	0.796
	drs
	0.96
	0.754
	drs

	10
	0.638
	0.618
	drs
	0.897
	0.403
	drs

	11
	0.937
	0.879
	drs
	0.956
	0.859
	drs

	12
	0.997
	0.849
	drs
	0.999
	0.848
	drs

	13
	0.929
	0.788
	drs
	0.967
	0.754
	drs

	14
	0.959
	0.842
	drs
	0.976
	0.826
	drs

	15
	0.954
	0.786
	drs
	0.974
	0.770
	drs

	16
	0.968
	0.839
	drs
	0.989
	0.826
	drs

	17
	0.997
	0.946
	drs
	0.998
	0.945
	drs

	18
	0.965
	0.948
	drs
	0.977
	0.936
	drs

	19
	1.000
	0.882
	drs
	1.000
	0.882
	drs

	20
	0.896
	0.857
	drs
	0.937
	0.817
	drs

	21
	0.650
	0.894
	drs
	0.810
	0.718
	drs

	22
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	23
	0.923
	0.915
	drs
	0.959
	0.881
	drs

	24
	0.895
	0.927
	drs
	0.931
	0.886
	drs

	25
	0.915
	0.963
	drs
	0.939
	0.934
	drs

	26
	0.950
	0.943
	drs
	0.962
	0.931
	drs

	27
	0.814
	0.856
	drs
	0.859
	0.806
	drs

	28
	0.918
	0.958
	drs
	0.948
	0.926
	drs

	29
	0.798
	0.988
	irs
	0.810
	0.972
	irs

	30
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	31
	0.761
	0.967
	drs
	0.823
	0.901
	drs

	32
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	33
	0.715
	0.968
	drs
	0.753
	0.958
	drs

	34
	1.000
	0.904
	drs
	1.000
	0.983
	irs


(PTE = Pure technical efficiency score, SE = Scale efficiency score, RTS = Returns to scale, drs = decreasing returns to scale, crs = constant returns to scale and irs = increasing returns to scale)




[bookmark: _Toc453568286]Appendix A.1. The average values of the slack variables (2011-2015)
	Variables
	Average Slack Value

	Wages of players
	3.17%

	Wages of non-players
	4.62%

	Youth academy
	12.43%

	ECI index
	0.63%

	Net turnover
	6.56%
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[bookmark: _Toc453568288]The average DEA results(2011-2015), with the transfer result as an input variable 
The results are based on the DEA with four input variables; wages of players, non-players, youth academy, the transfer result, and two output variables; net profit and ECI score

	 
	INPUT
	OUTPUT

	DMU
	PTE
	SE
	RTS
	PTE
	SE
	RTS

	1
	0.889
	0.887
	drs
	0.972
	0.815
	drs

	2
	0.966
	0.963
	drs
	0.986
	0.945
	drs

	3
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	4
	1.000
	0.962
	drs
	1.000
	0.962
	drs

	5
	0.993
	0.998
	irs
	0.994
	0.997
	drs

	6
	0.870
	0.898
	drs
	0.958
	0.814
	drs

	7
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	8
	0.978
	0.977
	crs
	0.99
	0.966
	drs

	9
	0.961
	0.985
	irs
	0.975
	0.972
	drs

	10
	0.899
	0.844
	drs
	0.945
	0.815
	drs

	11
	0.963
	0.996
	irs
	0.971
	0.988
	irs

	12
	0.997
	0.979
	drs
	0.999
	0.978
	drs

	13
	0.935
	0.942
	drs
	0.967
	0.908
	drs

	14
	0.959
	0.928
	drs
	0.976
	0.912
	drs

	15
	0.965
	0.956
	crs
	0.974
	0.948
	crs

	16
	0.999
	0.991
	irs
	0.991
	1.000
	crs

	17
	0.999
	0.999
	irs
	0.998
	1.000
	irs

	18
	0.991
	0.986
	irs
	0.98
	0.998
	irs

	19
	1.000
	0.999
	irs
	1.000
	0.999
	drs

	20
	0.930
	0.973
	irs
	0.937
	0.966
	crs

	21
	0.812
	0.922
	irs
	0.816
	0.917
	irs

	22
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	23
	0.966
	0.978
	irs
	0.96
	0.983
	irs

	24
	0.964
	0.946
	irs
	0.931
	0.982
	irs

	25
	0.994
	0.947
	irs
	0.943
	0.999
	irs

	26
	0.986
	0.974
	irs
	0.962
	0.998
	irs

	27
	0.898
	0.946
	irs
	0.866
	0.980
	irs

	28
	0.995
	0.956
	irs
	0.952
	1.000
	irs

	29
	0.995
	0.815
	irs
	0.812
	0.998
	irs

	30
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	31
	0.963
	0.856
	irs
	0.824
	0.998
	irs

	32
	1.000
	1.000
	crs
	1.000
	1.000
	crs

	33
	0.958
	0.782
	irs
	0.754
	0.996
	irs

	34
	1.000
	0.983
	irs
	1.000
	0.983
	irs


(PTE = Pure technical efficiency score, SE = Scale efficiency score, RTS = Returns to scale, drs = decreasing returns to scale, crs = constant returns to scale and irs = increasing returns to scale)
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[bookmark: _Toc453568290]Average slack variables from the input oriented DEA (2011-2015)

	 
	AVERAGE SLACKS

	DMU
	PLAYERS
	NON-PLAYERS
	YOUTH ACADEMY
	ECI 
	NET PROFIT

	1
	0.000
	0.181
	0.418
	0.000
	0.033

	2
	0.285
	0.121
	0.302
	0.006
	0.082

	3
	0.000
	0.000
	0.000
	0.000
	0.000

	4
	0.724
	0.110
	0.315
	0.000
	0.000

	5
	0.000
	0.046
	0.224
	0.007
	0.000

	6
	0.374
	0.292
	0.328
	0.000
	0.037

	7
	0.000
	0.000
	0.000
	0.000
	0.000

	8
	0.003
	0.000
	0.009
	0.000
	0.000

	9
	0.033
	0.071
	0.057
	0.000
	0.000

	10
	0.531
	0.130
	0.462
	0.000
	0.210

	11
	0.000
	0.000
	0.040
	0.000
	0.000

	12
	0.000
	0.015
	0.000
	0.000
	0.000

	13
	0.000
	0.031
	0.220
	0.000
	0.000

	14
	0.000
	0.093
	0.467
	0.000
	0.000

	15
	0.000
	0.009
	0.045
	0.000
	0.000

	16
	0.000
	0.067
	0.168
	0.000
	0.044

	17
	0.000
	0.012
	0.000
	0.000
	0.000

	18
	0.010
	0.000
	0.000
	0.002
	0.000

	19
	0.000
	0.000
	0.003
	0.003
	0.000

	20
	0.000
	0.055
	0.367
	0.016
	0.000

	21
	0.026
	0.000
	0.050
	0.000
	0.000

	22
	0.000
	0.000
	0.000
	0.000
	0.000

	23
	0.031
	0.006
	0.000
	0.000
	0.007

	24
	0.001
	0.019
	0.130
	0.017
	0.001

	25
	0.000
	0.000
	0.036
	0.000
	0.005

	26
	0.001
	0.000
	0.073
	0.000
	0.000

	27
	0.000
	0.083
	0.661
	0.057
	0.000

	28
	0.010
	0.000
	0.123
	0.002
	0.000

	29
	0.003
	0.001
	0.124
	0.054
	0.002

	30
	0.000
	0.000
	0.000
	0.000
	0.000

	31
	0.018
	0.006
	0.086
	0.056
	0.000

	32
	0.000
	0.000
	0.000
	0.000
	0.000

	33
	0.000
	0.010
	0.041
	0.132
	0.000

	34
	0.000
	0.000
	0.000
	0.000
	0.000
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[bookmark: _Toc453568292]Average slack variables from the output oriented DEA (2011-2015)
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[bookmark: _Toc453568294]Results Canonical Correlation Analysis
The CCA is performed to analyse the power of the multiple input variables on the multiple output variables. The result of this analysis is displayed in Table D.1 and D.2.
The canonical correlation of the first canonical function is .980 and the canonical correlation
of the second canonical function is .523. To justify the selection of the appropriate canonical correlation, the Wilks’ criterion and the Redundancy index were used. The first canonical function has a Wilks Lambda of .028 and is significant at a 1% level. The second canonical function has a Wilks Lambda of .727 and is significant as well. In order to check whether both canonical functions have to be taken into account, the redundancy index must be inspected. The redundancy index output/input of the first function is with 80% above the minimum acceptance level, whereas the redundancy index of the second function is far below the acceptance level of 70%. Along with the low redundancy index, the canonical loadings and cross-loadings are negative for the second function. For those reasons only the first canonical function will be used to estimate the input- and output variables for the DEA model. 
Interpreting this canonical function, all loadings and cross loadings are above the minimum acceptance level of 0.6, except the ones of the transfer result. Although both the overall canonical loadings and cross loadings of the transfer result are not that far below the acceptance level, the season of 2011-2012 is displaying negative cross-loadings for this variable. Subsequently, the input variable transfer result is not taken into account when the relative efficiency scores are measured with the DEA model. 
	Canonical Function
	Canonical Correlations
	Eigenvalue
	Wilks Lambda
	F-test
	Significance

	1
	0.980
	0.961
	0.028
	202.506
	0.000

	2
	0.523
	0.273
	0.727
	20.678
	0.000

	Function 1 Redundancy O/I  
Function 2 Redundancy O/I  
	0.808
0.044
	
	
	


Table D.1. Average results of the CCA (2011-2015)







	Variables
	First Canonical Function
	Second Canonical Function

	
	Loadings
	Cross loadings
	Loadings
	Cross Loadings

	ECI index
	0.831
	0.814
	0.557
	0.291

	Net turnover
	0.995
	0.976
	-0.095
	-0.050

	Wages players
	0.967
	0.948
	0.162
	0.085

	Wages non-players
	0.993
	0.974
	0.028
	0.014

	Youth academy
	0.941
	0.922
	-0.337
	-0.176

	Transfer result
	0.531
	0.521
	-0.028
	-0.015


Table D.2. The average loadings and cross loadings (2011-2015)

To check the canonical correlation, an analysis is performed without the input variable transfer result. Subsequently the first canonical function will decline by 0.0005, which is negligible. Additionally the output variance will still be explained by 81.9% of the group of input variables. Therefore, it is certain that the DEA based on three input variables and two output variables is decisive in this study (Appendix A). 
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[bookmark: _Toc453568296]The final relations between the variables based the results of the analyses.
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(PE =Pure technical efficiency score, TR = Transfer Result, WP = Wages Players, WNP = Wages non-players, YA = Investments in youth academy, SP = Sport performance, FP = Financial performance, + = Significant positive relation and  - = significant negative relation)

[image: ]
(SE = Scale efficiency score, TR = Transfer Result, WP = Wages Players, WNP = Wages non-players, YA = Investments in youth academy, SP = Sport performance, FP = Financial performance, + = Significant positive relation and  - = significant negative relation)
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AVERAGE SLACKS

DMU | PLAYERS _ NON- YOUTH ECT NET
PLAYERS _ACADEMY PROFIT
T 0047 0131 0297 0.000 0369
2 0128 0321 0263 0016 0126
3 0.000 0.000 0.000 0.000 0.000
4 0157 0.000 0206 0.000 0058
5 0.000 0019 0011 0.000 0.000
6 0257 210 0.008 0.000 0452
7 0.000 0.000 0.000 0.000 0.000
H 0.000 0110 0.041 0.000 0.000
° 0027 0.001 0.130 0.000 0033
10 204 0012 0370 0.000 1028
1 0.009 0.043 0.106 0.000 0.000
12 0.001 0019 0.000 0.023 0.000
13 0.000 0010 0.150 0.000 0.031
14 0.000 0119 0245 0.000 0020
15 0.026 0.074 0.024 0.000 0.000
16 0.000 0.104 0240 0.000 0,048
7 0.000 0010 0.000 0011 0.000
18 0014 0.000 0.019 0.000 0.006
19 0010 0.000 0.041 0019 0.000
20 0.000 0.066 0316 0.000 0.000
21 0.021 0.008 0.163 0.000 0022
2 0.000 0.000 0.000 0.000 0.000
23 0.033 0.005 0.005 0.000 0019
24 0.008 0.044 0209 0020 0.000
25 0013 0.004 0.004 0.000 0016
26 0.002 0020 0.084 0.000 0.000
27 0.000 0.099 0.668 0011 0.000
28 0.007 0.003 0.168 0.005 0.000
2 0.001 0020 0.136 0.003 0.001
20 0.000 0.000 0.000 0.000 0.000
31 0020 0013 0.084 0.078 0.000
2 0.000 0.000 0.000 0.000 0.000
33 0.000 0013 0.030 0.028 0.000
34 0.000 0.000 0.000 0.000 0.000
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