A Study of the Association of Statistics in EURO 2008
Michael A. Davis (2009)
Department of Mathematics
Advisor: Sumona Mondal

	This summer, Austria and Switzerland jointly hosted the Union of European Football Association (UEFA) EURO 2008 tournament.  This tournament used the newly developed Castrol Performance Index, a tool dedicated to recording players’ movements and how their movements affect the game.  The Castrol Performance Index (CPI) assigns points for various statistics, such as shots, goals, assists, and completed passes, but does not stop there; it looks at the quality of the goals and shots, or the area of the field in which passes were completed, to give more points for better play.  The ultimate goal of the system is to statistically determine the best player on the field.  
One of the most intriguing features of the CPI, and other programs such as ProZone, is that it has networked cameras mounted around the stadium which upload to a central server that then uses complex algorithms to determine the distance each player covers.  The goal of my research is to study the association of the distance each player covers with other statistics.  For example, David Villa of Spain had the highest CPI rating of all players at EURO 2008 with 3647 and four goals.  Ruud van Nistelrooy of the Netherlands scored two goals and received a ranking of 2393.  So the question is: did Villa cover more ground per game than van Nistelrooy?  Is there a significant relationship between how far each player runs and their CPI rating?  What about how far each player runs to how many goals they score?  And then, what is the relationship between how far players run and all other statistics?
In order to study this association, first we must collect the data.  UEFA and Castrol have posted the data on their websites in .pdf and Adobe Flash formats.  One of the most difficult aspects of the project will be to download and arrange the data in a workable format.  After arranging the data in workable format, we will begin to analyze it.  Determining the models and statistical tests to use will be the next step.  After determining the associations, we can draw our conclusions.
To expect that the farther a player runs the more goals he will score is absurd.  One must realize that soccer is a diverse game.  Many cultures play, and each has its own style: Africans play more technically, Germans more disciplined; and the English pass more. The style of play of each player and team will have an impact on the results.  The age of each player will have an effect as well.  David Villa is a younger player, who can perhaps use his youth and athleticism to outperform other players.  Meanwhile, Ruud van Nistelrooy is an older player and plays intelligent soccer, relying on his soccer smarts rather than pure athleticism to beat opponents.  There are a myriad of other factors which can be studied for their impact on the distance players cover in a game.  The most obvious ones would be the time a player is on the field, and which position he plays.  A goalkeeper will certainly cover less ground than a forward, and a midfielder playing ninety minutes will cover more ground than a defender playing only forty-five minutes.  I expect to find some correlation between age, position, and distance covered.  i.e. a young forward such as Cesc Fabregas will cover more ground than an older forward such as Thiery Henry.  This graphic, taken from UEFA’s EURO 2008 website, shows that Spain, the tournament winner, and Russia, the most surprising team, had very young teams.

It will be interesting to see whether my assumption of correlation between age and distance covered will be upheld.
	The importance of my study can be seen in many youth teams’ training regimens today.  Many youth teams and coaches stress the importance of fitness, going as far as holding three hour training sessions daily, or replacing training sessions with pure fitness activities.  These practices can be very harmful to a human body and a psychological detriment to many young players as well, but do they in fact have any benefit?  Undoubtedly, fit players will be more successful, but what qualifies as fit?  What level of fitness are the best players in the world at?  Do they need to be able to run a marathon and cover sixteen kilometers in ninety minutes?  Or will only twelve kilometers be more than enough?  Will running farther help your team more or help you score more goals?  By analyzing the data from EURO 2008, I hope to find answers to these questions, as well as raising more questions.  As the technology becomes more prevalent and more stadiums install the systems, we can begin to analyze world-wide data and better understand the association of numbers in the world’s most popular sport.
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