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Introduction

Since Rottenberg* described the labour market of the baseball |leaguein 1956,
many authors have taken up the challenge to do research on the economics
of professional team sports. It is a complex but appealing research area.
Sandy, Sloane and Rosentraub? correctly described the two-folded reason
of interest as follows. “The sports industry raises fascinating economic
guestionsand ... sports have been a high-profile component of all societies
for morethan 4,000 years.” We start with ashort description of theevolution
of research in thefield of Sport Economics.

In the early stages, theoretical research questions concerning
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! See S. RoTTENBERG, The baseball players' labor market, J. of Pol. Ec., vol. 64, n.3, 1956, 242-
258.

2 R. Sanpy, P SLoang, M. Rosentraus, The Economics of Sport, an International Perspective,
Palgrave Macmillan, New York, 2004, 2.
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American Leaguesweretackled by thefollowing major contributors. Neale?
discussed the peculiar economicsof team sports and mentioned that restraints
on competition arejustifiableto prevent strong financial teamsto acquireall
the best players. Jones' became aspecialist in the National Hockey League
(hereafter NHL ). He showed among many other thingsthat the NHL can be
characterized to have monopolistic as well as monopsonistic features. El-
hodiri and Quirk® formalized the theory of Rottenberg and gave proof of the
‘invariance principle’.® The first sports economics book was edited by
Noll” in 1974 and gathered the most influential articles at that time. This
book gave an extra boost to the new research area. He called attention to
attendance, price setting and policy alternativesin hisbook. Empiricswere
introduced by Scully® and Canes’ in the same year 1974. Scully estimated a
production function and a revenue function to compare marginal revenue
product with the salary of Major League Baseball players. He found
monopsonistic expl oitation based upon data of the seasons 1968 and 1969.
Canes showed that the player reservation system did not improve the
distribution of playersinthe National League.

Since the eighties research of teams sports economics augmented
exponentially and an overview of all contributorsis no longer possible. In
the following chapter many important authors are included. We restrict
ourselves here to two authors. Rodney Fort was hired by Roger Noll in
1982 and began to collect data about the U.S. professional sports leagues.

3 See W.C. NEaLE, The peculiar economics of professional sports: a contribution to the theory of
the firm in sporting competition and in market competition, Quart. J. of Ec., 78, n. 1, 1964,
1-14.

4 Some of his earliest work: J.C.H. Jones, The economics of the national hockey team, Can. J. of
Ec., val. 2,n. 1, 1969, 1-20; J.C.H. Jones, W. D. WaLsH, Salary determination in the NHL: effects
of skills, franchise characteristics and discrimination, Ind. and Lab. Rel., vol. 41, n.4, 1988,
592-604; J.C.H. Jones, D.G. Fercuson, Location and survival in the NHL, J. of Ind. Ec., vol. 36,
n. 4, 1988, 443-457.; J.C.H. JonEs, S. Nabeau, W. D. WaLsH, Ethnicity, productivity and salary:
player compensation and discrimination in NHL, Appl. Ec., vol. 31, n. 5, 1999, 593-608.

5 M. EL-Hobiri, J. Quirk, An economic model of a professional sports league, J. of Pol. Ec., vol.
79, n. 6, 1971, 1302-1319; M. EL-Hobiri, J. Quirk, The economic theory of a professional sports
league, in Government and the sports business, R. G. NoLL, Washington D.C., The Brookings
Institution, 1974, 33-80.

6 Gate revenue sharing has no impact on the distribution of talents. Kesenne and others showed
that this no longer holds in other settings. For more details see S. Kesenng, League Management
in professional team sports with win maximizing clubs, European Journal for Sport Management,
vol. 2, n. 2, 1996, 14-22 and much of his later work.

"R.G NotL, (Ed) (1974), Government and the sports business, Washington D.C., The Brookings
Institution, 445.

8 GW. ScuLry, Pay and performance in MLB, Am. Ec. Rev., vol. 64, n. 6, 1974, 915-930.

9 M.E. CanEs, The social benefits of rrestrictions on team quality, chapter 3 in Government and
the sports business, Washington D.C., The Brookings Institution, 1974, 81-114.
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Heofferson hiswebsite' an extensive dataset about economics and business
of the National Hockey L eague, the National Football L eague, the National
Basketball Association and Mgor League Baseball. He published some
books™ in collaboration with Quirk and became a recognized authority in
the sector of sports economics research. Zimbalist®? is another important
author and editor of many books. ‘ Baseball and Billions: A Probing Look
Inside the Big Business of Our National Pastime’ was listed by Business
week as one of the top eight business books of 1992.

European research took a bit longer to jump the wagon with Sloane®
as pioneer in 1969. He looked at English football and introduced the
importance of |eague objectives: win maximizing versus profit maximizing.
Hart, Hutton and Sharot** constructed and estimated a basic demand model
for British Association football but the empirical testing waslimited to four
teams over two seasons. Bird™ ameliorated the model by using time series
for thewholeleague. Andreff focused attention on the economics of sportin
1986 by hiscontribution in the collection Que sais-je and published the book
EconomiePolitique du Sport in 1989. At theend of theeightiesand especialy
the nineties European research cleared its arrears concerning theoretical
research and can now be equally valued to the US research. Some of the
later influential authors are mentioned in the next chapter. The Journal of
Economic Literature accepted 2 papers with sports economics as subject.
One was written by Fort and Quirk in 1995 and the other by Szymanski in
2003.%

Thebirth of several important sportsjournalsand associationsunderline
theimportance of the growing sector. We mention the four most established
ones but many others have appeared since the end of the nineties. In 1987
the North American Society for Sport Management (hereafter NASSM)
wasformed to promote, stimulate and encourage studies, research, scholarly
writing and professiona development inthefield of sport management. Their

10 See www.rodneyfort.com/SportsData/BizFrame.htm (July, 2006).

1 For example see: J. Quirk, R. D. Fort, Pay Dirt: the business of professional team sports,
New Jersey, Princeton University Press, 1997.

2 A. ZivBaLisT, Baseball and Billions. A Probing Look Inside the Big Business of Our National
Pastime, Basic Books, New York, 1992.

13 P J. SLoaNE, The labour market in professional football, British Journal of industrial relations,
vol. 7, n. 2, 1969, 181-199.

14 R. A. Harr, J. HutTon, T. SHAROT, A statistical analysis of Association Football Attendances,
Appl. Sat., vol. 24, n. 1, 1975, 17-27.

5P J. W. N. Birp, The demand for league football, Appl. Ec., vol. 14, n. 6, 1982, 637-649.

% R. Forr, J. Quirk, Cross-subsidization, incentives, and outcomes in Professional team sports
leagues, J. of Ec. Lit., vol. 33, n. 3, 1995, 1265-1299 and S. Szymanski, Economic design of
sporting contests, J. of Ec. Lit., vol. 41, n. 4, 2003, 1137-1187.
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research journal is the Journal of Sport Management. The European
Association for Sport Management (hereafter EASM) wasfounded in 1994
for the same reasons. They published the European Journal for Sport
Management from 1994 to 2000. In 2001 they started anew journal called
European Sport Management Quarterly. Australiaand New Zeeland followed
by establishing their own Sport Management Association of Australia and
New Zedand (hereafter SMAANZ) and publish the Sport Management
Review since 1998. Theincreased interest and ensuing research papers about
the economics of sports induced the creation of the Journal of Sports
Economicsin 2000. The editorial board consists of both important European
as well as American sports economists. Some of them constitute the
International Association of Sports Economists (hereafter |ASE) whichwas
founded in 1999 to increase collaboration and to organize an annual
conference to discuss research.

In this paper wefocus on aimportant subject situated in the discussed
research area: competitive balancein European football leagues. Within most
European countries the national highest league football competition is
prominent in tv sportscoverage aswell asin recreational spending. Football
can be considered as the most popular European sport. The highest league
isinalmost all European countriescovered ontv. The English Premier League
as well as the German Bundesliga but also others are even worldwide
broadcasted. The World Cup as well as the European Cup are important
mega-events. The Champions League, and to asmaller extent the UefaCup,
areyearly European competitionsthat gather the top of the European teams
with huge compensations for participating teams and their home leagues.
To give an example: the Champions league distributed Euro 33.9 Million
among Europe’s domestic leagues in the season 2004-2005 and had agross
budgeted income in 2005 of Euro 560 million.

The need of acertain balance onthefieldisamajor concerninfootball
leagues, asit isin all team sports. Teams should not excel excessively in
playing strength. Fans are assumed to appreciate a game much more when
oneteam wins by 4 goal s against 3 than when ateam scores 7 goals and the
other none. For afew games the latter imbalance is without repercussions
but when the winning team outperformsall of the opposing teamsandthisin
every game, we can expect that even the fans of the winning team loose
interest. Thisbasicideaisoften discussed by leagues and team ownersinthe
media, aswell asin Sports Economics.

Ingenera, firmstry to dominate and outperform competitors as much
as possible. In sports however we can talk about peculiar economic
characteristics since this kind of competitive behaviour is absent.
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Topkis!’was onethefirst academic researchersto addressthis. He mentioned
that teams want to come close to a perfect team but that they realize that it
can not betoo perfect since* therewould not beany money inthat” . Neale'®
captured this thought in one sentence: «pure monopoly is disaster». When
only one team survives no games could be played and so the sports branch
ceasesto exist. The product, achampionship, isanindivisiblejoint-product
and so teams need each other. The more attractive a championship is, the
morefansbuy aticket, the more broadcastersarewilling to invest, the more
sponsors are attracted,... And it is generally accepted that a competition
with more competitive balanceisamore attractive one, ceterisparibus. The
leagues and team owners have used the concept of competitive balance to
justify restrictions on behaviour of players and teams, as revenue sharing,
transfer fees, salary capsand many other. In several cases, aswith the Bosman-
ruling in European football, the courts did not agree with the restrictions.
Even though some restrictions are abandoned, others appear or are adjusted.
In this paper we will not specifically address the influence of interventions
on competitive balance. We provide a first empirical discussion of the
evolutions of competitive balance of the highest league football instead,
which can give some provisiona insights concerning interventions. The
importance for the sports sector®® and the use of it as a justification for
restrictions makes a comparison of European countriesvery informative.

How competitive aretheleaguesin Europe?|sthere need for concern?
How do the European national competitions compare to each other? Can
they be considered as one group and hence areinternational policy decisions
possible?Who isobviously most or |east competitive? These aretheresearch
guestions that we address in this paper.

We begin with a definition of the concept based on a short literature
overview. Next we discuss the most frequently used measures. For an
international comparison we show that an adaptation of existing measuresis
advisable. A new measureis constructed for seasonal imbalance. Weformed
a comprehensive international database combining final tables of eleven

173, H. Torkis, Monopoly in Professional Sports, Yale Law J., vol. 58, 1949, 708.

18 W.C. NeaLE, The peculiar economics of professional sports: a contribution to the theory of the
firm in sporting competition and in market competition, cit., 2.

¥ Many managers and sportsrelated people feared the Bosman-case in 1995 because most expected
high inequalities in player talents acquisitions. In the Sunday Mirror of 3 September 2000, Andy
Gray (?) for example expressed his concerns about the possible creation of elite clubs because of
the high wages in sports. Jan Peeters, former president of the Belgian Football Association
(KNBV), mentioned in 2000 that he feared that with the construction of the new transfer system
the big teamswould be favoured and hence making it more difficult for thelittle teamsto compete.
These two, but many others with them, feared that the playing equalities were threatened.
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European countries. These countries are chosen based on the top 20 FIFA
world ranking of April 2006. We replaced the Czech Republic by Belgium.
So we include ‘the big 5% together with 6 smaller countries: Belgium,
Denmark, England, France, Germany, Greece, Italy, Netherlands, Portugal,
Spain and Sweden. We focus on the highest leagues for the seasons 1963-
1964 to 2004-2005. Lower leagues are not included because of data
restrictions and too distinct structures across Europe. The smaller countries
include two central countries, two northern and two southern countries.
Once we calculated appropriate measures we discuss the trends. We use
cluster analysisto verify whether the European countries can be considered
as one group. Conclusions are drawn in the last subsection.

1.  Concept of competitive balance

Most authors who do research in the field of economics of team sports
include theideaof competitive balance and itsimportance but use different
terms for it. The following short literature overview gives some of those
alternative naming. We also show that the concept can include several
dimensions. So before empirical research can start, a description of the
dimension of interest isnecessary.

Topkis* did not name the idea of competitive balance but heincludes
theideaasfollows: «Baseball magnatesare not fools. If anyone got together
a group of perfect players, who would pay to see them play the other teams
in the league?» According to the founder of Sports Economics research,
Rottenberg:#* «The nature of the industry (of baseball) is such that
competitors must be of approximate equal ‘size' if any areto be successful .»
Neal e talks about the «League standing effect» to underlinetheimportance
of differencesin standings of theteamsover severa years. Jones* mentions
the «importance of competitive equality». El-hodiri and Quirk® discuss
«equalization of competitive playing strengths» as an important objective
for agportsleague. Janssens and K esenne® stresstheimportance of «sporting

2 These five countries combine an important football culture with large populations.

2L J. H. Torkis, Monopoly in Professional Sports, cit., 708.

2 S. RoTTENBERG, The baseball players' labor market, cit., 242.

ZW.C. NeaLE, The peculiar economics of professional sports: a contribution to the theory of the
firm in sporting competition and in market competition, cit., 1-3.

2 J.C.H. JonEs, The economics of the national hockey team, cit., 3.

% M. EL-Hopiri, J. Quirk, An economic model of a professional sports league, cit., 1303.

%P JansseNs, S. Kesenng, Belgian Soccer Attendances, Tijdschrift voor Economie en Management,
vol. 32, n. 3, 1986, 305.
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equality». Quirk and Fort and others*” include «uncertainty of outcome» in
their research. «Symmetry among teams» isused by Palomino and Rigotti.?

Sloane® stresses the multidimensionality of competitive balance by
distinguishing short-run uncertai nty**from long-run uncertainty of outcome.®
He addsthat long run domination of one or two clubs may be moreimportant.
Four different interpretations of uncertainty of outcomearegiven by Cairns,
Jennett and Sloanein 1986. First they mention match uncertainty. The second
and third interpretations are less clear: they distinguish between seasonal
uncertainty with an uncertain winner that influences utility and seasonal
uncertainty with the probability that the own team wins the championship
that influences utility. Last there is the absence of long-run domination.*
Vrooman® points out that there are actually three possibleinterpretations of
competitive balance, al connected to each other but now thelast issomewhat
less clear for us. First there is the interpretation of closeness of league
competition within seasons. Secondly the absence of dominance of alarge
market club can be indicated. Last competitive balance can also mean
continuity of performance from season to season. The latter is emphasized
in his paper of 1996. Szymanski** provides the clearest division. He
emphasizesthat there are three kinds of uncertainty. First there can be match
uncertainty. Secondly there is season uncertainty which looks at the
uncertainty within one season. The third kind is the dominance of a few
teams over seasons called championship uncertainty.

27J. Quirk, R. D. Fort, Competitive Balance in Sports Leagues, in J. Quirk, R.D. Fort, (ed.), Pay
Dirt, The business of professional team sports, New Jersey, Princeton University Press, 1997,
240-293. See also for example S. Kesenng, The salary cap proposal of the G-14 in European
football, Eur. Sp. Man. Quart., vol. 3, n. 2, 2003, 120-128; M. BaimBRIDGE, S. CAMERON, P. DAwsON,
Satellite Television and the Demand for Football, A whole new ball game?, Scot. J. of Pol. Ec.,
vol. 43, n. 3, 1996, 317-333; G. KnowLEs, K. SHErRONY, M. Haupert, The Demand for MLB, A test
of the UOO hypothesis, Am. Ec., vol. 36, n. 2, 1992, 72-80.

B F, PaLomino, L. RicotTi, The Sport League’s Dilemma, Competitive balance versus incentives
to win, Industrial Organization 0012003, Economics Working Paper Archive at WUSTL, 2001.

2 P J. SLoaNE, The Economics of Professional Football, The football club as a utility maximizer,
Scot. J. of Pal. Ec., vol. 18, n. 2, 1971, 121-146.

% Thisis what Rottenberg discusses in his paper on the labour market of baseball. The focus lies
on the balance within one season, so whether a team obviously outperform the others.

81 Long run domination looks at whether there are some teams that remain in the top over several
seasons. For example, the New York Yankees dominated baseball in the 1950's when they won
eight American league pennants in 8 years.

32 For more details we refer to their article: J. Cairns, N. JENNETT, P. J. SLoang, The Economics of
Professional Team Sports, A survey of theory and evidence, J. of Ec. Sud., vol. 13, n. 1, 1986, 1-
80.

% J. VroomaN, The Baseball Players' Labour Market Reconsidered, South. Ec. J., vol. 63, n. 2,
1996, 339-360.

% S. Szymanski, Economic design of sporting contests, cit..
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Because the concept can have several dimensionsand awidely used
definition does not exist, it is advisable to explain what is meant when the
concept isused. Wewill show that adistinction isnecessary since evolutions
differ.

We follow Szymanski and consider the following three kinds of
competitive balance.

0] Match uncertainty.
(i)  Seasonal Uncertainty
(i)  Championship Uncertainty

We focus on season uncertainty and championship uncertainty inthis
paper. Weinterpret seasonal balance asthe closeness of winning percentages
in one season and championship uncertainty as the absence of dominant
teams over seasons.

To impose policy decisions, we should determine how the optimal
level of competitive balance can be reached and act accordingly.® A certain
level of competitive balance seemsreasonableto hold theinterest of spectators
and sponsorsfor all teams but the determination of the optimal level isvery
complex. Research on the objectives of the agentsin the market isnecessary.
The optimization of these objectives determines the optimal level but
interpersonal wealth measuring isneeded and thisisvery complex. Because
of the unsolved issues about optimal competitive balance an ideal level is
frequently used instead.

Two alternatives are often used in the literature of sports economics
to describe aleaguein perfect balance. Quirk and Fort introduced the use of
awin probability of fifty percent for each team. This means that the ideal
level ispresent when the real number of winsis close to the one acomputer
would generateif it randomly picksanumber out of abinomial distribution.®
The aternative is the use of a win percentage of 50% for all teamsin the
league, whichis equal to stating that al teamswin half of their matches an
loose the other half or that all games end in atie. The two alternatives are
not equal becausethe standard deviation differs: for thefirst it equalsequals
0.5/VN, whilefor the second it is zero. Neither is proven to be optimal and
both are obviously disputable. We are convinced that it is more appropriate
to use another basis of comparison.

Thereisno doubt about the necessity to prevent compl eteimbal ance.

3 Assuming of course that competitive balance is a major concern. Convincing evidence has yet
to be found. But as long as team managers, sports directors and others use the concept for
restrictions, it is at least very relevant for the team sports industry.

36 We discuss their measure more thoroughly in the next chapter.
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When it is always known in advance, without exception, who wins, the
foundation of sportsisdestroyed and it will ceaseto exist. An appropriate
expression like *you never know in sports, anything can happen’ captures
the necessity of absence of complete imbalance. Consequently we believe
that it makes more sense to consider the worst caseinstead of theideal case
to look at the levels of European football countries. The fact that aleague
divergesfrom an ideal league does not mean that intervention is necessary.
However when aleagueisvery closeto completeimbal ance, reaction seems
reasonable. So when policy decisions need to be made ameasurethat includes
this completeimbalance seemsjustified. Moreover, including thiscomplete
imbalance solves the problem of differing number of teams between and
within countries aswewill show in chapter 3.

2. Measures of competitive balance

Sincethere are several interpretations of competitive balance, thereareaso
many proposed measures. We give a short overview of some existing
measures for both seasonal and championship uncertainty and divide the
chapter following this distinction into two subsections. We do not present
an exhaustive list. For more details on the measureswerefer to the articles.

2.1. Seasonal imbalance

We begin with adiscussion of the seasonal uncertainty measures based on
the win percentages. Next we discuss other measures chronologically.

Win or point percentage

In what followswewill discuss some measures that use the win percentage
as basis. For the win percentage, the number of wins in one season are
counted and divided by thetotal nr of gamesplayed by that team. InAmerican
sports most games are played until awinner prevails. In Europe draws are
possible and they are commonly included as half awin. So the number of
winsare multiplied by one and then added by the number of drawsmultiplied
by a half. This way winning half of your games gives the same result as
aways ending the games in a tie. The calculation of win percentages is
equivalent to the use of pointswhen 2 points are awarded to the winner and
1for eachteaminatie. Thistotal of pointsisdivided by the maximum: the
number of games multiplied by 2. The general American counterpart consists
of 1 point for winning and dividing by the number of games. They all givean
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average league winning percentage of 0,5. In most European countries the
point distribution changed in the nineties to three points for wins and one
for draws. When the latter is applied, the use of points renders a seasonal
average different from 0,5 so it isno longer equivalent to the use of wins.

Range
The range is one of the easiest measures for competitive balance. It is the

difference between the highest and lowest win percentage. The bigger the
range the more the best and worst team differ and hence the bigger the
imbalance. It only takes two teams into account which is the biggest
disadvantage of this measure. We looked at the information this measure
gave usbut we prefer to use the standard deviation of the distribution of the
winning percentages because thistakes al the teamsinto account.

Sandard deviation of winning percentage

The standard deviation®’ of the winning percentagesin one season measures
how far the win percentages are spread around the average. The larger the
standard deviation, the less the competitive balance is because the win
percentages are hence very different between teams. By definition it gives
more weight to the teams at both ends of the competition which is exactly
what we need.

The standard deviation as ameasure of spread has the disadvantage
of the necessity of ascalewhen comparing over countriesor years. it depends
ontheaverage. Only when the averageisthe same, comparison over countries
or over seasons is possible. When we use the 2-1-0 points, the average is
aways 0.5 and hence comparison is possible. With the 3-1-0 points, the
averages differ so the standard deviation cannot be compared anymore and
the use of the coefficient of variation® is necessary.

Sandard deviation ratio

The standard-deviation-ratio is theratio of the actual standard deviation to
anidealized standard deviation. Theidea ratiois 1. Thehigher theratio, the
more the actual spread divergesfrom theideal one and hencethe worsethe
competitive balance.

n
D (winperc, —averagewin)?
S7SD= 4| i=1 : n = number of teams.
n

% The coefficient of variation=sd/average.
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Quirk and Fort introduced 0.5/VN astheidealized standard deviation
with N the number of games played in aseason. Their ideal leagueisone
where every team hasaprobability of 0.5towin. The number of wins(X) in
N games follows a binomia distribution; hence the winning percentage
(x/N) follows also abinomial distribution with an average of 0.5intheideal
situation and astandard deviation of 0.5/VN. Thisratioisthe measure most
frequently used in sports economics.*®

As discussed in our introduction, we do not opt for the use of this
‘ideal’ measure. Our objection against the notion ideal is supported by our
finding that the cal culation of thisratio renders significant numbersbelow 1.
In 1969 for example Germany has aratio equal to 0,695. This means that
the championship is more equal than when a computer would have picked
the results if all teams had a chance to win of 0,5. So in terms of the
interpretation given by Quirk and Fort, we find a competition that is more
egual than when theleagueis perfectly balanced.

Gini_coefficient

The Gini coefficient isoriginally developed to measureincomeinequalities
by Gini Corrado. Schmidt and Schmidt & Berri®® use it to measure the
inequality of thedistribution of win percentages. It wasearlier aready applied
to measure another kind of competitive balance, namely the championship
variation. Thisisdiscussed | ater in the paper.

The cumul ative percentage of teamsis placed on the horizontal axis.
Onthevertical the cumulative percentage of winning can befound. The 45-
degree line presents equal winning percentages. The Gini-coefficient is
calculated by the area between the 45-degree line and the actual line
determined by the data divided by the total area below that equal winning
line. But with thisformulation, the most unequal outcomeiswhen oneteam
winsall thegames. Thisishowever not possible since oneteam can only win
its own games and not the games played between two other teams.

Utt and Fort* hence argue that this measure cannot be used for

% J. QuIrk, R. D. Fort, Competitive Balance in Sports Leagues, cit.. See other papers as well
that use thisratio: J. VrRooman, A General Theory of Professional Sports Leagues, South. Ec. J.,
vol. 61, n. 4, 1995, 971-990; B. R. HumpHREYS, Alternative Measures of Competitive Balance in
Soorts Leagues, J. of . Ec., vol. 3, n. 2, 2002, 133-148; L. BuzzaccHi, S. Szymanski, T. M.
VaLLerTi, Equality of Opportunity and Equality of Outcome, Open leagues, closed leagues and
competitive balance, J. of Ind. Comp. and Tr., vol. 3, 2003, 167-186.

4 M. B. ScHmipT, Competition in Major League Baseball, The impact of expansion, Appl. Ec.
Let., vol. 8, 2001, 21-26; M. B. SchmipT, D. J. Berri, Competitive Balance and Attendance, The
case of Major League Baseball, J. of Sp. Ec., vol. 2, n. 2, 2001, 145-167.

4 J. UtT, R. Forr, Pitfalls to Measuring Competitive Balance with Gini- Coefficients, J. of Sp.
Ec., vol. 3, n. 4, 2002, 367-373.



88 Kelly Goossens

within season competitive balance since it understates the level. The
numerator should be smaller. They propose an adjusted Gini-coefficient but
underline that there remain problems with it.*? Consequently we do not
consider it for our comparison of countries.

Competitive balance ratio
The standard deviation only accounts for seasona uncertainty and not for
championship uncertainty because the dominance of teams over seasonsis
not taken into account. We show this in the next chapter. Humphreys and
Eckard® concentrated on a more dynamic measure to include both kinds of
uncertainty. Eckard decomposed the variance of winning percentagesinto a
cumul ative and time varying component. Humphreysused Eckard’'sideato
model an easier measure but with the same basics. He named it the competitive
balance ratio (CBR). Since both measures are equally valued we prefer to
discussthe CBR.

The standard deviation of winning over seasons per team is now
included and it is named ‘within-team-standard deviation’. The standard
deviation used beforeis called the * within-season-standard deviation’ .

Within-team-standard deviation Within-season-standard deviation:
S o n _
> (W~ w)? 2 (W —w,)?
SD,, = Vst SD, = Vi= (D)
S n

The Competitive Balance Ratio (CBR) is the ratio of these two
standard deviations:

2. Dy,
i=1
n
CBR=Y" o, 2

s=1

S

42 For an overview we refer to their paper.

4 W. Eckarp, ANOVA-Based Competitive Balance Measure, Defense, J. of $p. Ec., vol. 4, n. 1,
2003, 74-80; B. R. HumpPHREYS, ibidem, 2002 and B. R. HumpHREYS, The ANOVA-Based Competitive
Balance Measure: A reply, J. of . Ec., vol. 4, n. 1, 2003, 81-82.

“i= team, s= season, n= total nr of teams, S= total nr of seasons, w, = win percentage of team i
in season s, W= average win percentage of team i over total nr of seasons, W= average win
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The CBR lies between 0 and 1. When every team ends on the same
placein thefinal ranking every season, all within-team standard deviations
equal zero and hence the CBR equals 0. So championship certainty givesa
CBR of 0. The same CBR is reached when the denominator is very large.
When the within-season standard deviation is very large in most seasons,
the teams' performances are very distinct with very poor teams and very
strong teams so alarge imbalance. Championship uncertainty givesaCBR
of 1: the within-team standard deviation equals the within-season standard
deviation. Every team wins every nth season.

Thismeasureisnot straightforward to cal culatein European football
because of promotion and relegation. This meansthat not every team stays
inthe highest league during thetotal sample period. Thereisalso the problem
of the total number of teams playing in the first league. In every country
there is a mixture as we show in Table 1 in the next chapter. Besides the
need for adaptation to apply it for the European leagues, combining these
two kinds of balance makesit impossible to distinguish between them. For
policy decisionsitisimportant to pinpoint the balance that needsto betackled
since interventions can be expected to have different impacts on the two
kinds of uncertainties.

Relative Entropy
Horowitz* choseto usethe Relative-Entropy measure of information theory
to measure seasonal competitive balancein Mg or League Baseball.*

_z B logz P

—_ i=1

R= 3
HM _|ogzi ( )

To estimate whether a systematic and asymptotic approach to 1 is
found over S seasons he calculated the following regression

percentage of season s for al n teams together= 0,5.

% 1. HorowiTz, The Increasing Competitive Balance in MLB, Rev. of Ind. Org., vol. 12, n. 3,
1997, 373-387. No original references are found in Horowitz's paper but see the work of Raul
Caruso for this. He uses the entropy measure to measure conflict and conflict management: R.
Caruso, Conflict and Conflict Management with Interdependent Instruments and Asymmetric
Sakes, paper prepared for the Jan Tinbergen Peace Science Conference, 2006.

“ With i = team; n = total nr of teams; p, = the proportion of the league victories of teami. H,, =
maximal entropy is found when every team has the same share of victories: p,.= 1/n, for an 8 team
league: p=8 and H,, =3. The latter maximum only applies when all teams play an equal number
of games.
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Y =Ln(UR:1)= o, + Bs + Y. If the estimator of a over all seasons is
significantly negative, anincreasein balanceis present. Horowitz warnsfor
an autocorrelation problem signaled by the Durbin Watson test. He uses
dummiesfor important structural changesin the Baseball |eagues and added
them to the regression to remove the problem. He then estimated whether
this balance measure R increased to 1 over time in adecreasing rate.*” He
found that thiswasthe case and hence concluded that the competitive balance
improved for both the American league asfor the National league. A problem
with the use of Risthat it is always close to 1 when there are many teams
because one team cannot win more than their number of games. In European
football thisis not the case.

Herfindahl-Hirschman Index (HHI)

Depken [1% looks at the Herfindahl-Hirschman index. Market shares are
squared and then summated over al firmsin the market. This measure was
constructed in 1982 to assess mergers. The US government’s antitrust
enforcement guidelines use the height of the HHI for that assessment.

HHI= iMSZ“Q (4

It lies between 0 and 10000, zero when there is perfect competition
and 10000 when thereis perfect monopoly. Depken |1 warns against the use
of the winning percentages since the maximum of 100 is not attainable. No
team can win games played between two other teams. The actual minimum
iIswhen teams have an equal share 1/n and so theminimumis1/n. Thisonly
approximates zeroif nisvery largewhichisnot the case for many European
football leagues. He proposesthe alternative of using production categories
that influence the number of wins. A teamisassumed to attract those players
that can maximize the market shares in those production categories so that
a(near) monopoly can be attained. For the Mgjor L eague baseball he found
that homeruns and strikeouts are the most important ones and usesthe market
shares of both to calculate the HHI. Because of the accurate production
statistics of baseball, he had no problems to calculate the market shares of
each team.

47 If R=1: perfect balance.

4 C. A. Derken |, Free Agency and the Competitiveness of MLB, Rev. of Ind. Org., vol. 14, n.
3, 1999, 205-17.

“ With i = team; n = total nr of teams; MS= market share of team i, going from zero to 100.
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For other team sports, before the HHI can be cal culated, athorough
study needsto be performed to discover the production categoriesthat have
the greatest influence on the number of wins. Thisformsawhole new research
subject and isnot included.

Strength difference measured by an Ordered Probit model
Koning™ supposes that a latent random variabIeYij* exists that determines
the outcome of agame. Thisvariableisinfluenced by two factors. Thefirst
factor isthe differencein strength betweenteami andj, formalised by a - 3.
Thisstrength isindependent of the opponent and constant over aseason. To
include random factors ¢ is added. Soin general you haveY '= 3-8 +¢,.
Sincethe actual strength differenceis not observed, he transformed
the model into an ordered probit model. The home team i can win, lose or
tiethe game. Thefollowing defendable ordering for theteam isassumed. A
team is assumed to prefer winning over tying the game and the latter is
preferred to losing, so the ordered probit model is asfollows:

0ifYij"<p, :loss
Yij= Lif w<Yij" <y, : draw (5)
2ifYij >, - win

Maximizing the appropriate likelihood function gives the standard
errorsof thea, 'sand these are used asameasure for competitive balance. A

large standard error indicates an imbalance. The use of this measureis not
straightforward and an advanced knowledge of econometricsis necessary

to apply it.

Surprise Index
Groot and Groot® introduce the surprise index. The surprise index isthe

%0 The model is very technical. We offer only a general discussion, for more technical details, see
his paper: R. H. Koning, Balance in Competition in Dutch Soccer, The Sat., vol. 49, n. 3, 2000,
419-431. Marques used his model to apply to the Portuguese league: A. MarQues, Competitive
Balance in the Portuguese Premier League of Professional Soccer, Industrial Organization
0211025, Economics Working Paper Archive at WUSTL, 2002.

51 See J. Groor, L. Groot, The Competitive Balance of French Football, 1945-2002, Ec. Appl.,
vol. 56, n. 4, 2003, 91-113 and L. Groot, De-Commercializzare il Calcio Europeo e
Salvaguardarne I’ Equilibrio Competitivo, Una proposta welfarista, Riv. di Dir. ed Ec. dello Sp.,
vol. 1, n. 2, 2005, 63-91.
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ratio between P, the realized surprise points, and M, the maximum number
of surprise pointsthat is possible when the teams are perfectly balanced.>
Two surprise points are given when ateam |oosesfrom alower ranked team
and one point is awarded when the game ends in a tie. These points are
weighted with the rank difference.®

p_ 13y .
S=y T 2 2 (R TR D ©)
M=23 (N -i)i =(N -DN(N +1)/3 @)

i=1

Thisratio varies between 0 and 1. There are no surprises when the
champion alwayswins, the second ranked team alwayswins except against
the champion, thethird ranked team alwayswins except the former two etc,
P will equal 0 and so S also equals 0. This is a perfectly unbalanced
competition. PequalsM and hence Sequals 1 when al gamesendinadraw
or every team winsitshome match. Thelatter representsaperfectly balanced
competition.

They found aratio of 0,68 for French football, for Dutch football
only an average of 0,54 so the Netherlands are |ess balanced than France.

This measure needs game-by-game information and hence is very
data-intensive. The possibility to compare countriesisan advantage.> Groot
and Groot show that it is highly correlated with the standard deviation and
our results show the sameranking. They do emphasize that caution isneeded
because some assumptions can be doubtful .

2.2.  Championship uncertainty
To measure dominance of teams only afew measures™® have been used before.

The measures of Eckard and Humphreysincludethiskind of balanceaswell
but we preferred to discussit under the section of win percentages.

52 Every game ends in adraw or every team wins its home match.

%8 (j-i) gives the rank order difference with i <j and i and j the rank number at the end of the
season. R, = result of game between home team with rank i and away team with rank j.

% The differences in number of teams do not give problems since it is taken up in the numerator
as well as in the denominator.

%5 See their paper of 2003 for more details.

% The measure of Jennett is not included since it calculates out-of-contention per game and does
not include dominance of teams over seasons. For more details see: N. JennerT, Attendances,
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Number of championshipswon

Rottenberg® was the first to suggest that the equality of the distribution of
player ability, which is the theoretical counterpart of competitive balance,
can be easily measured by just counting the number of championshipswon
per team. He found that in the American Baseball |eague the Yankees
dominated for eighteen years over the period from the 1920sto 1951. In the
National Leaguethe St. Louis Cardinalswon ninetimesin that same period.
He concluded that therewasavery unequal distributionin American baseball
leagues.

Theideal situation for Rottenberg iswhen every team in the league
winsan equal number of times. Thismeasureisvery simplebut it saysonly
something about the champion. In Belgium for examplethe struggle between
Club Brugge and Anderlecht is often fierce and at the beginning of the season
itisdifficult to predict who will win. However we are certain that the battle
for the championship title will include both. So including more teams can
giveimportant extrainformation.

In Europe the playlist of teams differs every year because of the
promotion and rel egation scheme. Someteams enter, othersleavethe highest
league. Using the ideal situation where each team should win every nth
season ishence no option. But thismeasure does show in afast an easy way
whether some teams win significantly more than others.

Top k ranking
Tolook at the dynamic imbalance, top k ranking can be used asacomplement

for the previous measure. The number of different teams that ended in the
top k is now counted. When more teams end in the top k over a certain
period of timethan in aprevious period of the same length, the competition
has become less dominated. In Italy for examplein the period 1980-1989 8
different teamsended in thetop 3, whilein the period 1990-1999 it were 10
different teams.>®

To allow comparison between European countries we assume that
the probability that a team enters the top k of the highest league will be
comparablewhen all leagues (second, third and so on) are taken into account
in acountry. So that different number of teams in the highest league does
not present a problem.*

Uncertainty of Outcome and Policy in Scottish League Football, Scot. J. of Pal. Ec., vol. 31, n.
2, 1984, 176-198.

57 S. RoTTENBERG, The baseball players' labor market, cit..

% In the next chapter more details are given.

%9 We hope to clarify this assumption by the following example. A country A has 16 teamsin the
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We use this measure for dynamic competitive balance since it is
relatively easy to compute and is good to take the promotion and rel egation
schemeinto account. For measuring dominance of teamsin European footbal |
we believe this measure is one of the best.®

Gini coefficient and L orenz-curve

The Lorenz curve or Gini-coefficient can be used to measure the variation
in championships. Quirk and Fort® plot the cumul ative percentage of league
championships on the vertical axis and on the horizontal the cumulative
percentage of team years in the league. The most successful teams (those
who have the highest titles/year ratio) are started with in the left corner. To
calculate the Gini-coefficient the area between the Lorenz-curve and the
45°-lineis calculated and divided by the area above that line. The 45°-line
represents the case in which each team has the same frequency of league
championships per year intheleague. Thelarger the bulge, the more games
are won by only afew teams. We constructed the necessary database and
includeitinour analysis.

3. Data, used measures and results

Data were gathered on the end rankings of the highest domestic football
leagues of 11 European countries:®? Belgium (B): Jupiler league, Denmark
(D): SASLigaen, England (E): Barclaycard Premiership, France (F): Ligue
1, Germany (GE): Bundedliga, Greece (GR): AlphaEthniki, Italy (1): Serie
A, Netherlands (N): Holland Casino Eredivisie, Portugal (P): Campeonato
Nacional, Spain (S): PrimeraDivision and Sweden (SW): Allsvenskan. We
look at the seasons beginning with the foundation of the Bundesligain the
season 1963-1964 and end with the season 2004-2005. So we have a dataset
of 42 seasons per country.

highest league during 3 years. Five teams entered the top 3 in that period. Country B has 22
teamsin the first league during the same 3 years and also had 5 teams that entered the top 3. Both
have the same degree of competitive balance (both 5 teams) even though they have a different nr
of teams in the first league. Thisis correct when the probability to enter the top 3 resembles the
probability to enter the top league. When there are fewer teams in the first league, there is a
higher probability to enter the top k but also less probability to enter this top league. We assume
that this applies.

% We were not able to find or construct a better alternative that we could use for our comparison.
The ratio between the actual number of teams entering the top k and an ideal number is presented
by BuzzaccHi, Szymanski and VALLETTI, cit., but we were not able to reconstruct this measure.
61 J. Quirk, R. D. Fort, Competitive Balance in Sports Leagues, cit..

2 \We use the name of season 2004-2005 for the highest league competition.
www.uefa.com/Footbal | Central/Directory/index.html (July, 2006).
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We start with an overview of our chosen measures based on the
previous chapter. Next we discuss our results structured into three subsections
based on the chosen measures.

3.1. Our Measures

For the balance within seasons we start from the win percentages.®
Theoretical research discussesthe distribution of player talentsand thel atter
can be represented by the number of wins. All else equal, the moretalentsa
team possesses the more games will be won. So ameasure that is based on
win percentages seemsjustified. Weinterpret seasonal balance asthe spread
of these win percentages within the season so that the use of the standard
deviation isthe obvious choice. For the balance between seasonswe need to
measure dominance of teams over seasons. We include both the top 3 as
well as the Lorenz curve to have a measure that focuses on the champion
alone.

The National Measure of Seasonal |mbalance

To compare winnings over seasons and over countries an adaptation of the
existing measures is appropriate because the number of teams differs. An
example clarifies this. Assume that there is perfect certainty about the
outcomes of the championship, whichisof coursetheworst case scenario:®
team 1 wins all of its games, team 2 always wins except against the first
team, team 3 alwayswins except games against thefirst and second, ... The
standard deviation of win percentages of such acompetition with 18 teams
is: 0,305148. Suppose this league decides to increase the number of teams
inthe next season to 20 teams. When the worst scenario remainsthe standard
deviation becomes 0,303488. So by adding two teams it has decreased its
uncertainty measure, and hence givestheimpression that the within seasonal

8 We first want to draw attention for the point schemes used by the leagues because this is
relevant for European football leagues. In general, games in the American major league sports
cannot end in a draw and a win is rewarded by 1 point, a loss by zero. In the nineties most
European countries changed their reward for winning from two to three points while a draw
receives one point and loosing zero. In the sports literatureit is custom to take up adraw as half
awinning. Thisfollows the old European scheme but a draw could also be included as one third
of awinning. We compared the two possible point-schemes for al countries but the trends are
quiterobust. With the use of the 3-1-0 distinction we no longer get an average winning percentage
of 0.5 and then the coefficient of variation (divide sd by the average) needs to be calculated. We
therefore decided to include atie as half a winning.

64 See the discussion in our introduction about the basics of team sports: we need some
unpredictability to keep the interest of fans and sponsors.
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balance improved. But thisisnot correct sincewe still know in advance who
will win and what the end ranking will be. The difference appearsto bevery
small but when we compare countries like Sweden and Denmark who had
for example in the season 91-92 10 teams with England having 22 teams,
the standard deviation is respectively 0,3021 and 0,3191, a difference of 6
percent. Every country changed the number of teams during our chosen
period and between countries there are also differences.
Anoverview can befound in Table 1.

Table 1: Number of teams in highest league for all countries for seasons 63-64 to 2004-2005

season B D E F GE GR I N P § SW
63-64 16 12 22 18 16 16 18 16 14 16 12
64-65 16 12 22 18 16 16 18 16 14 16 12
65-66 16 12 22 20 18 16 18 16 14 16 12
66-67 16 12 22 20 18 16 18 18 14 16 12
67-68 16 12 22 20 18 18 16 18 14 16 12
68-69 16 12 22 18 18 18 16 18 14 16 12
69-70 16 12 22 18 18 18 16 18 14 16 12
70-71 16 12 22 20 18 18 16 18 14 16 12
71-72 16 12 22 20 18 18 16 18 16 18 12
72-73 16 12 22 20 18 18 16 18 16 18 14
73-74 16 12 22 20 18 18 16 18 16 18 14
74-75 20 16 22 20 18 18 16 18 16 18 14
75-76 19 16 22 20 18 16 16 18 16 18 14
76-77 18 16 22 20 18 18 16 18 16 18 14
77-78 18 16 22 20 18 18 16 18 16 18 14
78-79 18 16 22 20 18 18 16 18 16 18 14
79-80 18 16 22 20 18 18 16 18 16 18 14
80-81 18 16 22 20 18 18 16 18 16 18 14
81-82 18 16 22 20 18 18 16 18 16 18 12
82-83 18 16 22 20 18 18 16 18 16 18 12
83-84 18 16 22 20 18 16 16 18 16 18 12
84-85 18 16 22 20 18 16 16 18 16 18 12
85-86 18 14 22 20 18 16 16 18 16 18 12
86-87 18 14 22 20 18 16 16 18 16 18 12
87-88 18 14 21 20 18 16 16 18 20 20 12
88-89 18 14 20 20 18 16 18 18 20 20 12
89-90 18 14 20 20 18 18 18 18 18 20 12
90-91 18 10 20 20 18 18 18 18 20 20 10
91-92 18 10 22 20 18 18 18 18 18 20 10
92-93 18 10 22 20 18 18 18 18 18 20 14
93-94 18 10 22 20 18 18 18 18 18 20 14
94-95 18 10 22 20 18 18 18 18 18 20 14
95-96 18 12 20 20 18 18 18 18 18 22 14
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season B D E F GE GR I N P S SN

96-97 18 12 20 20 18 18 18 18 18 22 14
97-98 18 12 20 18 18 18 18 18 18 20 14
98-99 18 12 20 18 18 18 18 18 18 20 14
99-00 18 12 20 18 18 18 18 18 18 20 14
00-01 18 12 20 18 18 16 18 18 18 20 14
2001-2002 18 12 20 18 18 14 18 18 18 20 14
2002-2003 17 12 20 20 18 16 18 18 18 20 14
2003-2004 18 12 20 20 18 16 18 18 18 20 14
2004-2005 18 12 20 20 18 16 20 18 18 20 14

For an international comparison, using the standard deviation alone
biases the results as we have shown in our example. Using the standard
deviationratio isone possibility. However, aswe have discussed above, we
do not believe that thisis suitable. So we develop anew measure.

We propose the National Measure of Seasonal Imbalance (NAMSI)
that includes both the minimum and maximum standard deviation. The
minimum standard deviationiswhen al teamshave equa winning percentages
of 0,5. Thisisaleaguein perfect balance: all have an equal number of points
at the end of the season. The maximum standard deviation isreached when
perfect imbalance occurs and thefirst team winsal its matches, the second
all except against the first and so on.%®

NAMSI = actual range sd /maximal range sd

n

> (w —0,5)’
i=1 n
s -sd n > (w =0,5)?
- -<d - n ni=1 66 (8)
= max min \Nlmax —O, 5)2 = ' a 2
2 3 (W =05)
n

% The calculation of this maximal sd is only applicable for team sports that play each other an
equal number of games.

% Averagewin is by definition 0,5. Including the minimal standard deviation results in the same
measure as excluding since it is by definition zero. The symbols represent the following: i =
team; n = total nr of teams; w, = win percentage of teami; w, _ = win percentage of ateam when
there is complete predictability: When n=3: team 1 wins all of its games so has a win percentage
of 1 (4 out of 4), team 2 wins only against team 3 so win percentage of 0,5 (2 out of 4) and team
3 has awin percentage of 0. For all possible n thisiscalculated. An overview is available upon

request.
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When all teamswin half of their gamesor all gamesend in atiethere
Is perfect balance. The standard deviation of the season equals zero since
thewin percentagesof all teamsare0,5. HencetheNAMSI will equal zero.
If the worst case scenario is present the seasonal standard deviation equals
the maximal standard deviation and the NAMSI equals 1. Sothe NAMSI
ranges between 0 and 1. When comparing two seasons or two countries a
higher NAMSI indicates ahigher seasonal imbalance.

Besides seasonal imbalance we also need a dynamic imbalance
measure. The standard deviation is a static measure since it only looks at
one season independently of other seasons. In Europe there can be a close
fight for the championship’stitlein one season but over seasonsit are often
the same teamsthat compete for the first places. We discussed the example
of the Belgian teams RSC Anderlecht and Club Brugge in the previous
chapter. To measure thelatter, the standard deviation measure®” isinefficient
asthe examplein Table 2 shows.

Table 2: Win percentages of two hypothetical leagues

Leaguel:
Seasonl Season?2 Season3 Seasond SeasonS
Teaml 1 1 1 1 1
Team?2 0.75 0.75 0.75 0.75 0.75
Team3 0.5 0.5 0.5 0.5 0.5
Team4 0.25 0.25 0.25 0.25 0.25
Teamb 0 0 0 0 0
League?:
Seasonl Season2 Season3 Seasond Season5
TeamA 1 0.75 0.5 0.25 0
TeamB 0.75 0.5 0.25 0 1
TeamC 0.5 0.25 0 1 0.75
TeamD 0.25 0 1 0.75 0.5
TeamE 0 1 0.75 0.5 0.25

In both leaguesthe standard deviation of every season equals0,354.
So according to thismeasure, both leagues are equally balanced. Inthefirst
league however it is obvious that team 1 dominates the competition. They

57 This obviously applies to the NAMSI as well.



Competitive balance in European football 99

win every game every season. In the second league team A dominates the
competition in seasonl but in the next seasons it does not do so anymore.
Thefinal ranking in the second leagueisdifferent every season whileinthe
first there is no variability. Hence to include dominance of teams we need
another measure.%®

Number of teams entering the top 3 in 5 consecutive years

For the dynamic measure we look at the number of teamsthat end upinthe
top K ranking. The choice of K and the number of yearsis arbitrary. We
choose the top 3 because in most European countries it are two or three
teamsthat are commonly considered to be dominant. Taking up moreteams
underrates the dominance since the top 4 and 5 often change.

We divide our dataset in periods of 5 years to be able to discuss
evolutions. We expect spectatorsto have thistimeframein mind when they
consider dominance of teams. More research is necessary to validate this
assumption. We present the number of teams with a rolling or moving
average.®® The number of teamsranges between 3 and 15. The minimum is
reached when the competition is dominated by 3 teams and so the same
three teams end up in the three highest places.”” When 3 different teams
enter the top 3 every season we find the maximum of 15.

L orenz curves and Gini coefficients

Besides this dominance of top 3 teams we also want ameasure to focus on
the champion. We expect that the top 3 teams can be dominated by the same
teams but that it is possible that the champion frequently changes. The
example of Anderlecht and Club Brugge clarifiesthis. Anderlecht isexpected
to enter thetop 3 every year but winning the championship isnot certain. Of
the 42 seasons they ended 35 times in the top 3 and won 18 times. We
believe that this is aso an important factor when dominance of teams is

% This is also why the CBR was constructed: the first league has a CBR of zero since the SD,
equals zero for al five teams. In the second league every team hasa SD,; of 0,354, the average
is hence also 0,354 and a CBR of 1 is reached.

% When we use consecutive periods, depending on the start season we get different significant
trends. When we use a moving average, our results are quite robust independent of the chosen
timeframe.

" 1n Portugal for example in the seasons 1992-1993 untill 1996-1998 only FC Porto, Sporting CP
and SL Benfica reached the top3.

" No country reached this maximum. Eleven teamsisthe highest in our database. In the seasons
90-91untill 94-95 the following 11 English teams reached a place in the top3: Arsenal, Aston
Villa, Blackburn Rovers, Crystal Palace, Leeds United, Liverpool, Manchester United, Newcastle
United, Norwich City, Nottingham Forest and Sheffield Wednesday.
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considered and should consequently be looked at as well.

Weincludethe Lorenz curvesfor the championship title distribution
and the subsequent Gini-coefficientsover the entire period. Thismeasureis
originally devel oped for incomeinequality but can be used in this context as
Quirk & Fort”2demonstrated. For European football |eaguesthe calcul ation
Is not straightforward. The promotion and relegation schemes shift many
teams over the total period between the two highest leagues of a country.
Adaptations to the number of teams within countries as well as different
numbers between countries obstruct cal cul ationstoo. Name changes, mergers
and disbandment make it even more challenging. Szymanski and Kuypers™
used asimplified versionin their book to circumvent these problems but our
contribution liesinamorerealistic cal culation.

All teamsthat appeared in the highest leagues over the total period
were researched. If they were present for more than ten years, they were
taken upinour calculations. Thisassumptionisplausible sincean overview
of al championsin our countries showed that 12 yearswasthelowest number
of yearsachampionwasin contest. Very few spectatorswill account for the
possibility that ateam that ascendsinfrequently to the highest league could
win the championship in those years. Hence dismissing these teams is
acceptable.

The number of titlesateam won isweighted by the number of years
the team was present in the highest league.”™ We believe thisisinformative
since competitions with a team that won 10 titles over 40 years can be
considered to be different from one that won 10 over 20 years.

We use the Brown formula™ to cal cul ate the Gini-coefficient:

G=1- 2, (Y. +Y)(X,s = X) ©)

72J. Quirk, R. D. Fort, Competitive Balance in Sports Leagues, cit..

78 S. Szymanskl, T. Kuypers, Winners and | oser s, the business strategy of football, Harmondsworth
UK, Viking Press, 1999, 408.

7 J. Quirk, R. D. Fort, Competitive Balance in Sports Leagues, cit..

M. BROWN, Using Gini-Syle Indices to Evaluate the Spatial Patterns of Health Practitioners,
Theoretical considerations and an application based on Alberta data, Soc. Science and Med.,
vol. 38, n. 9, 1994, 1243-1256. With Yi = cumulated proportion of the champions titles won
weighted with the number of years in the first league; Xi = cumulated proportion of the number
of teams; k = number of teams.
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3.2. Results
We discuss the results from our cal cul ations separately for each measure.
The National Measure of Seasonal |mbalance

The calculated NAMSI can be found in Figure 1.7 Separate graphs are
presented for individual evolution combined with asignificant trend line.””

Figure 1: NAMSI with trend for all countries individually for seasons 63-64 to 04-05
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6 Sweden changed the structure of the highest league football at the start of the season 81-82 till
the season 90-91. After the regular seasonal play the final rankings were used to play the Slutspil.
This Slutspil consisted of the first eight teams which had to play a Quarter-finale, a Semi-final
and a Final to determine the national champion. For the calculation of the NAMSI we use the
final tables of the regular Allsvenskan and hence do not include these games. For the top 3
however the outcomes of these finals are used. In the seasons 90-91 and 91-92 the Slutspil was
replaced by the Meidsterskapserien where the top 8 teams had to play each other and points were
awarded. The points earned in the first part (the regular seasonal play) were divided by 2 and
added to the points earned in the second part of the Championship. We do not include these
Meidsterskapserien in our calculations. From the season 92-93 on, the structure again resembled
the other European countries.

" We tested via OLS estimation which of the following regressions had significant p-values at
level 5%: namsi=a + Bt + (L. ; namsi=a + Bt + yt?_[.; namsi=a + Bt + yt*> 33+ I; namsi=a + Pt
+yt?, ot3+ pt*+ p. with t =1 to 42.
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Germany and France show no significant trend over theentire period.
So in these countries over the entire period the playing differences of the
teamsin the highest leagues did not change. It isoften said in the mediathat
the highly equal distribution of French broadcast rights has equalled the
national domestic competition making them weaker to play on European
level. Our results do not suggest that the spread of win percentages changed
over the entire period.

Portugal is the only country that has a significant negative linear
trend which statesaincreasing balance. Belgium and England display avery
moderate linear rise in imbalance. So within one season the deviation of
winning percentages between teams hasincreased alittle over thetotal period.
For Belgium we found asignificant coefficient of 0.0019, whilein England
itis0.0016. So even though they are significant at the 5% level, the change
isextremely small.

Denmark, Greece, Italy, the Netherlands, Spain and Sweden all have
a trend best approximated by a polynomial. The trend of Spain is best
presented by a polynomial of the third degree, Italy of the second and the
others show a statistically significant trend of the fourth degree.” Greece
and the Netherlands are comparable. Both experienced an increase with a

8 Mostly in empirical research, the trend is limited for interpretation to a linear trend line but
because we present a first empirical investigation and interpretation is not our main interest we
look at significant polynomials as well. We would like to cooperate with sports fans/ researchers
in al of these countries to verify whether important facts occurred that could explain these
evolutions. Unfortunately we are not informed enough of the histories of all these leagues at this
moment.
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peak at the end of the sixties-early seventies.” A decrease setsin asfar asthe
mid eighties. Contrary to Greece, the Netherlands do not reach thelow level
from the beginning of the period. Theimbalance then increases again which
subsidesinthelast seasonsto what appears the beginning of anew decrease.
The other three countries show an opposite evolution also comparable to
one another but less distinct in Spain and Sweden contrary to Denmark. A
decrease setsin till the early seventies; deviation of winning percentages
augmentsafter this, with highsinthelate eighties. All three countriesalmost
reach their levels of the early sixties. Whether Sweden and Denmark will
continuetheir new increase started at the beginning of the new century needs
to be awaited. Italy shows a small narrowing of the spread of winning
percentages in the eighties but it increases again to reach a dlightly higher
deviation at the latest seasons.

We use this data to verify whether distinct groups exist. Clustering
analysisisan exploratory dataanalysistool which divides cases® into groups
without providing an explanation. It looks for structures in the data with
two objects belonging to one group if their degree of association ismaximal
and minimal if they present different groups. It gives awarning that when
groupings exist, unified policy decisions need to be evaluated considering
these classes.

The distances between countries are calculated by the Squared
Euclidean distance.®* Independent of the chosen linkage method® we find
the sametwo groups. Sincewe have only el even countriesand so the number
of cases is limited the use of hierarchical clustering is justified. The
dendrogram helpsusto visually distinguish clusters. Theinter-cluster distance
Is measured horizontally. Those distances should be small enough to have
close countries. The dendrogram is presented in Chart 1.

7 The peak in the seasonal imbalance could be contributed to the fact that Ajax was superior;
they won the Champions Cup three times in the early seventies.
8 Countries in our case.

S
81 This cal cul ates the shortest distance between two points by the following formula: > (X —y)?
s=1

with x and y the calculations of the measure for each country. Other measures show the same
results.

8 There are several possible linkage methods to determine which clusters need to be formed.
Ward's method is discussed in Jr. J. H. Warb, Hierarchical Groupings to Optimize an Objective
Function, J. of the Am. Sat. Ass., vol. 58, n. 301, 1963, 236-244. |t ensures that we have the
highest possible homogeneity within groups because it minimizes the sum of squares of any two
hypothetical clusters. So the cluster that increases the sum of squared distances the least is
added. This method seems the most appropriate one for our data but the other methods show the
same two resulting groups.
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Chart 1. Dendrogram NAMSI All countries Wards method
Bescaled Distance Cluster Combine
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Two groups can be classified.®

Group 1: Belgium, Denmark, France, England, Italy, Germany, Spain and Sweden
Group 2: Greece, the Netherlands and Portugal .

What Figure 1 and the discussion of the trends already predicted is
validated by the clustering: the 11 chosen European football countries are

too distinct to form one close group. To determine aranking of the countr

ies

based onthe NAM S| we cal culate the averages over thetotal period. Figure
2 shows that the averages approximate the groupings from the clustering.

Belgiumissomewhat in the middle of the two groups. France hasthelow

est

average NAMSI closely followed by the other countries of the same group.
Group 2 is the least balanced with Portugal as the tail-ender. Complete

imbalance is presented by 1 and all countrieslie between 0,34 and 0,51
on average they can not be evaluated as imbalanced.

SO

8 The number of groups chosen is determined by interpretability. Since al linkage methods
show the same two groups the result is robust. Within the first group the distinction between two

groups is different for different linkage methods so we do not include this result.
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Figure 2: Ranking of Average NAMSI for all countries for seasons 63-64 to 2004-2005 from
most balanced to most unbalanced
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Number of teams entering thetop 3in 5 years
The results for the number of teams that entered the top 3 over 5 years are
presented in Figure 3. We use the presentation of amoving average.

Figure 3: Top 3 with trend for all countries individually for seasons 63-64 to 04-05
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The evolution in Belgium, Denmark, Germany, Italy and Portugal is
best approximated with alinear trend. Belgium and Sweden have no Satistica
significant trends so over thetotal period the number of teamsthat dominate
thetop 3 has not changed. Sweden does show apeak in the beginning of the
eighties. Thisispossibly an indication that the Slutspil increased the number
of teamsin thetop 3 and henceincreased championship uncertainty. Denmark,
Germany, Italy and Portugal al show adecreasein number of teamswhich
indicatesaworsening in dominance. The size of the decreaseisvery limited
for al, wefind atime coefficient of -0.028 for Italy, -0.036 for Portugal and
-0.053 for both Denmark and Germany.

England shows a rather erratic evolution best approximated by a
polynomial of the third degree. A low is present in the mid seventies and
since the beginning of the ninetiesthe number of teams has decreased quite
substantially. Perhaps England has been very influenced by the changing
structures of the Champion league such that the top teams remained on top.
The Netherlands also follow a polynomial trend of the third degree. They
show asubstantial decreasetill the mid of the eighties. Possibly Ajax ishere
the cause aswell. Later they have extrateams entering the top 3 but do not
reach the high of the early sixties. Since the late nineties a new decreaseis
present. The latest relative successes of the Dutch teams in the Champions
league may cause this new declinein balance.

France, Greece and Spain have a quadratic trend. The number of
teams decreased in the French competition until the early nineties, since
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then an increase has set in. A possible explanation isthe relatively equally
divided broadcast rights since the late eighties which makes a better
distribution of playing talent possible anong theteams. Thelow of Spainin
the mid eighties is only moderate. The mini peak in the mid nineties is
somewhat puzzling. Greece shows an opposite quadratic trend with ahigh
in the early eighties. We again do not have enough historical knowledge to
giveanintuitive explanation.

The clustering of the eleven countries shows the same robust result
as before. The dendrogram is presented in Chart 2.

Chart 2: Dendrogram TOP 3 All countries Wards method

Dendrogram using Ward Method
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Two groups can again be separated.®

Group 1: Belgium, Italy, the Netherlands England, Sweden, Denmark, Spain, France,
Germany
Group 2: Greece, Portugal and the Netherlands

8 All possible cluster methods show here the same two groups as well.
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A general ranking based on the averagesis givenin Figure 4. Itis
obvious that the Netherlands, Greece and Portugal show the highest
dominance of teams. They are closeto the perfect dominance result of three
teams. They arefollowed by Italy, Spain and Belgium. When imbalancein
Italian and Spanish football isdiscussed, our datashowsthat they do differ
from the other three big 5 countries when the dynamic imbalance of afew
teams is considered. Denmark is the most balanced one with on average
around 8 teams ending in the top 3 over 5 years. With amaximum of 15 an
minimum of 3it isobviousthat dominance of teams can be possiblejustified
subject of concern.

Figure 4: Ranking of Average Number of teams entering Top 3 over 5 years for al countries for
seasons 63-64 to 04-05 from most balanced to most unbalanced
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Lorenz curvesand Gini coefficients
To draft the Lorenz curves many adaptations are necessary which make it
very complex.®TheLorenz curvesare presented in Figure 5. Because of the

8 An overview of the adaptations can be delivered upon request. One example is when two teams
merged and both were present in the highest league in at least one season we regard the team that
was present in the season preceding the merger as the new formed team. The other team is
regarded as a separate team that dissolved. The Dutch teams Elinkwijk and DOS formed FC
Amsterdam in the season of 70-71. Both were in the highest league in seasons 65-66 and 66-67.
Elinkwijk did not re-enter the highest league. DOS was present in 69-70 and was the reason FC
Amsterdam could play in the highest league in 70-71, hence the years DOS was in the highest
league are included in the total number of years of FC Amsterdam, as if DOS always was FC
Amsterdam. Elinkwijk remains a separate team. The explanation of the changes is more
complicated than the actual adaptations so we will not go into it any further.
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different number of teamswe have not yet found away to present themall in
the same graph. Germany, Greece and Italy had 23 teams in the highest
league for more than 10 years and are combined. Belgium and Sweden had
20 teams each. The other countries are presented separately: Denmark with
24 teams, England 34, France 29, the Netherlands 26, Portugal 25, and
Spain 27.

Figure5: Lorenz curvesfor championship winners of all countriesfor seasons 63-64 to 2004-2005
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Belgium is more concentrated than Sweden. Only 8 teams were
champion over the entire period in Belgium, whilein Sweden therewere 10
teams. Anderlecht won 18 times, Club Brugge 12, Standard 5 and the others
only onceor twice. In Sweden Malmd won 13 times, | FK Goteborg 9 times,
three teamswon 4 or 5 times and the rest once or twice. Greece isthe least
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balanced compared to Italy and Germany, Italy is the second in ranking.
Greece only had 5 different champions with Olympiakos winning 18 titles,
Panathinaikos 13 titles and Athinae won 8. Italy had 12 champions with 16
titles for Juventus, 9 for Milan and 5 for Internazionale. The others won
once or twice. Twelve German championsare found with Bayern Miinchen
astop champion of 18 titles. The others won all lessthan 6 times.

Denmark has the most different champions. 16. Brondby won 10
titteswhileall others4 or less. There are 11 English championship winners
with 13titlesfor Liverpool, 10 for Manchester and 6 for Arsenal. All others
won 3 or less championships. The French have 10 championswith no distinct
dominating teams: 9 for St-Etienne, 8 for Nantes, 7 for Marseille, 5 for
Monaco and the others have 5 or fewer titles. The Netherlands are clearly
dominated with only 5 different teams that won the championship: Ajax
won 19 times, PSV 14, Feyenoord 7 and the others only once. Portugal is
even more concentrated with only four different champions. SL Benficahas
19 titles, FC Porto has 15, Sporting CP 7 and Boavista FC won only once.
Finally there are 7 Spanish winnerswith Real Madrid as absol ute dominant
team: they won 20 titles, the most of all teamsin our research. Fc Barcelona
won 9 times and the others 5 or less.

We cal cul ate the Gini-coefficientsto be ableto rank all the countries.
Because the number of teams differs, this representation is biased but it
shows the same ranking that could be expected from the discussion of the

Figure 6: Gini coefficients of all countries over total period for seasons 63-64 to 04-05
ranging from most balanced to most unbalanced
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championship titles. Figure 6 showsthat Denmark isthe most balanced one,
followed by Sweden. Greece, the Netherlands and Portugal are the most
dominated countries. Belgiumisinthe middle. Of thebig 5 Germany isthe
least concentrated, followed closely by Italy. Franceis third. England and
Spain have more dominant champions than the other big 5 countries.

Even within the same group of competitiveimbalance, championship
dominance, agood definition of the subject isessential. Considering the big
5 adifferent picture appears when looking at the champions alone versus
the use of the number of teams entering the top 3. England shows a lower
balance when champions are considered. So it is often the same team that
wins but the numbers two and three change more frequently. In Italy it is
rather the opposite: the same teams enter the top 3 but it isless certain who
will win. The calculation over ashorter period can be an amelioration of our
research to evaluate important changes over time considering the champions.
Thetwo groupsfound by the other two measures are present here. Portugal,
Greeceand the Netherlandsare still most imbalanced but now lessdistinctive.

4. Conclusions and future research

Different interpretations of the concept exist and thereforeit isimportant to
definewhat isunderstood by the concept. We give attention to three possible
Interpretations of the concept: dispersion of winning percentages, dominance
of top 3 teams and dominance of champions. We compare the European
domestic football leaguesfor al three interpretations. Because the number
of teams differsbetween countriesand over time, an international comparison
of competitive balance needs an adaptation of measures. For a comparison
within seasonswe comparethe actua standard deviation rangeto the maximal
one. This makes sure that we have ameasure ranging between 0 and 1 and,
more importantly, it compares the actual spread of win percentages to the
onethat occurswhen thereis perfect imbalance. Thelatter isthe worst case
scenario by definition of team sports. So we prevent the use of an ideal
spread.®® Between seasons we use the number of teams that enter the top 3
over 5 yearstogether with adiscussion of the championsover thetotal time
period.

The countries differ not only between each other but depending on
the chosen kind of competitive balance, different evolutions are also noted

8 The concept of ‘ideal’ remains up for discussion and is probably not a good substitute for an
‘optimal’ distribution so that, as discussed before, the results can not be interpreted as well as
they should.
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within the European countries. In table 3 we present an overview of the
trends. Be aware that the second column discusses dominance and so when
the number of teamsin the top 3 increases, the dominance decreases.

Table 3: Overview of the trends in seasonal and dynamic imbalance measured by the NAM S|
and number of teams entering the top 3 in 5 years for the seasons 1963-1964 to 2004-2005

Trend NAMSI 63-04

Trend Dominance 63-04
nr teamsin top3

Belgium small rise(linear) status quo
Denmark downtill seventies, uptill eighties, Small increase(lin)
downtill begin new century
(poly trend 4d)
England small rise(lin) End eigthiesasmall peak, since
mid ninetiesincrease (3d)
France statusquo Increasetill begin ninetiesand
then decrease (2d)
Germany statusquo Small increase (lin)
Greece uptill seventies, down till eighties, low in early eighties (2d)
uptill begin new century (4d)
Italy decreasetill eighties, then increase (2d) Small decrease(lin)
Netherlands up till seventies, downtill eighties, Increase till begin eighties,
up till begin new century (4d) decrease untill end nineties and
then increase again (3d)
Portugal Decline (lin) Increase (lin)
Spain downtill seventies, uptill eightiesand Moredominanceinmid
then back up (3d) eighties(2d)
Sweden downtill seventies, uptill eighties, statusquo

downtill begin new century (4d)

The table shows that it is essential to clearly define which kind of
balance is referred to because the measures show different evolutions and
interventions can be expected to influence them distinctly. Portugal shows
even opposing evolutions for the two measures, indicated by italic. Within
seasons Portugal has known a better spread but between seasons the
dominance of the top 3 hasincreased so that we can conclude that the three
top teams: Benfica, Porto and Sporting are difficult opponents to beat but
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that between the other teams a more equal distribution of talent is present.
The Netherlands also show an opposing evolution after the success on
European level in the seventies: within seasonsthe spread decreased but the
top teams became more dominant. From the early eightiesmore teamsreached
the top 3 but the lower ranked teams had more difficultiesto face the better
teams. Greece is the only country that has an equal evolution for both
measures for a part of the dataset, indicated in the table in bold. It had the
closest competition within seasonsin the seventies and eightieswith also a
higher number of teams entering the top 3. If we look at the number of
points:® the best and worst team only had a difference of 28 points at the
end of the season, while before and after these decadesit was on average 43
points.® At the same time roughly 6 teams instead of 4 on average entered
thetop 3. The Championsleagueincreased the revenuesfor their participants
inthe ninetieswhich cause higher budget gaps between teamsin the national
competition. This might be the major reason of the decrease in balance in
Greece. Knowledge of the histories of the different European leagues can
give meaningful insights into possible reasons of changes but for now we
lack the knowledge.

In some cases the competitive balance did not change significantly
over the last four decades. This is the case for the French and German
competitive balance within seasons . In Belgium and England only asmall
significant increase was found. When dominance in top 3 is considered
Sweden did not experience a significant change. If we compare the begin
situation in the early sixties to the latest seasons we often find only small
differences, evenif in between some peaksand lows arefound. The onethat
doesattract attention is England where alarge decrease in number of teams
inthetop 3isfound. They started with on average 8 teamsand end up in the
last season with only 4 teams. Again we expect that the influence of the
ChampionsLeague might beamgjor reason for thisbecause the magjor decline
started at the same time the Champions L eague was introduced.®

We expect spectators to react differently to changes in these
imbalances. We would like to test to which imbalance spectators are the
most sensitive and how for example TV revenue sharing schemes or the
Championsleague affect thelevels.

Greece, Portugal and the Netherlands have some catching up to do

87 Using points or win percentages is equivalent, see the discussion above.

8 Roughly the best teams had 49 points on average and worst 19 against 57 as best and 14 as
worst team. This is based on calculations with 2 points for awin and 1 for a draw.

8 The European Cup changed its name in 1990-1991 to Champions League and became highly
commercia with huge revenues to divide.
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if amoresimilar level to the other European countriesisan objective. They
congtitute adifferent group from the other countriesand are theleast balanced
for al three measures. When the ‘big5’ demand national or international
bodiesfor unified interventionsfor all European football leaguesan evaluation
with caution isnow shown to be essential. European football leagues do not
evolve equally and have not the same levels. Our results point into the
direction that every country should be looked at separately rather than
together when competitive balance is considered and that national policies
including the country-specific characteristiques should receive priority to
international policies.

A next conclusioninvolvesthe sizesof imbaance. Wefind that within
a season there is no need to worry. The teams have win percentages rather
close to the average of 0,5. The Namsi-averages range between 0,342 and
0,505. So all countriesare closer to perfect seasonal balance than to perfect
imbalance.® For the dominance of top 3 teams however, the averagesrange
from 4,66 to 8,34. Perfect dominance would mean 3 teams in the top 3
while perfect balance is attained with 15 teams. The results are now closer
to perfect dominance, indicating that the discussionsin the mediamight be
justified. However we do not see any drastic evolutions in them, except
maybe for England, and the imbalance should not be exaggerated since
comparable dominanceis present for at least four decades.

Last we want to focus on what the discussion of the championship
titlesshows: al countries have dominant champions. A creation of a European
league,®* which has received some media attention, might be a possible
solution to decrease the dominance. Research of these dominant teams can
give some indication whether aleague between those teams would not be
too imbalanced. Our results do not make this comparison possible. Theend
rankings of the Champions League can be helpful but because teams also
play nationally we can expect that the results of areal European league will
differ. But to decrease the dominance of champions, all dominant teams
should enter the European League. If we look at teams that have won 5
titles or more, as summarized in table 4, our countries should have 3
participants each except France with 4 teams, Germany with 2 and Denmark
with only 1. We can expect that a large country such as Germany might
oppose to such a composition. The idea however renders an interesting
subject for future research.

% Perfect balance: Namsi=0, Perfect imbalance: Namsi=1.
% Thisisaleaguein which all the dominant European teams would play each other and no longer
play national. The use of promotion and relegation could be possible.
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Table 4: Teams that have won 5 titles or more over the period 1964-2003.

Country Team Titles
Belgium Brugge 12
RSCA 18
Standard 5
Denmark Brandby IF 10
England Arsena 6
Liverpool 13
Manchester United 10
France Marseille 7
Monaco 5
Nantes 8
St Etienne 9
Germany Bayern Minchen 18
BorussiaM 6nchengladbach 5
Greece AEK Athina 8
OlympiakosPiraeus 18
Panathinaikos 13
Italy Internazionale 5
Juventus 16
Milan 9
TheNetherlands Ajax 19
feyenoord 7
PSv 14
Portugal FC Porto 15
SL Benfica 19
Sporting CP 7
Spain AtléticodeMadrid 5
FCBarcelona 9
Real Madrid 20
Sweden Djurgardens 5
IFK Géteborg 9

Mamd 13






