FUNCAS Social and Economic Studies, 7










SPORTS (AND) ECONOMICS

Edited by
Jaume Garcia

FUNCAS Social and Economic Studies, 7

Funcas
Madrid, Spain



SPANISH SAVINGS Banks FounpaTion (Funcas)

Board Of Trustees

IsibrO FAINE CAsAS

Jost Maria MenDez ALvarez-CebRON
FERNANDO CONLLEDO LANTERO
CarLos EGea KrRAUEL

MicueL AnceL EscoTer Awvarez
AmaDO FRANCO LaHOZ

MANUEL MENENDEZ MENENDEZ
Pepro ANTONIO MERINO GARCIA
ANTONIO PuLipo GUTIERREZ
VICTORIO VALLE SANCHEZ

GREGORIO VILLALABEITIA GALARRAGA

Chief Executive Officer

CarLos OcARA PERez DE TUDELA

Printed in Spain
Edit: Funcas
Caballero de Gracia, 28, 28013 - Madrid (Spain)

© Funcas

All rights are reserved. The total or partial reproduction of any of its contents in any mechanical or
digital medium is totally prohibited without the written consent of the owner.

ISBN: 978-84-17609-23-8
ISBN: 978-84-17609-24-5
Deposito legal: M-10525-2019
Prints: Cecabank



Contents

List of Contributors V

Introduction 1
Jaume Garcia

The Stones of Galileo: Sports as Economics 25
Ignacio Palacios-Huerta

PART | SPORTS ECONOMICS: ITS PECULIARITY

How Can the Competitive Balance Be Improved? 57
Stefan Kesenne

A Practical Guide to Measuring Competitive Balance 75
Brad R. Humphreys

European and North American Sports Differences (?):

A Retrospective 10
Rodney Fort
Behavioral Economics in Sports 123

Carlos Varela-Quintana and Julio Del Corral
PART Il PROFESSIONAL SPORT: MARKETS

Dominance and Distress 157
Stefan Szymanski

Demand of Professional Sports: Attendance and Audience 183
Isabel Artero, Eduardo Bandrés, Jaume Garcia
and Placido Rodriguez

Betting: The Benefits and Risks to Sport 219
David Forrest and Levi Pérez

Labor Markets in Professional Team Sports 243
Rob Simmons and David Berri



Contents

Investment in Talent and Visibility in the Media: A Study
of Professional Football in Europe
Pedro Garcia-del-Barrio and Juan de Dios Tena Horrillo

Productivity and its Determinants in the UEFA Champions
League Competition

Manuel Espitia-Escuer, Lucia Isabel Garcia-Cebrian

and Ramoén Sala-Garrido

Sports Finance: Revenue Sources and Financial Regulations
in European Football
Luis Carlos Sanchez, Angel Barajas and Patricio Sdnchez-Fernandez

PART Il ECONOMIC RELEVANCE OF SPORT AND PHYSICAL
ACTIVITY IN THE SOCIETY

Sports Participation and Sport Public Policies in Spain
Fernando Lera Lépez and Maria José Suarez Fernandez

The Outcomes Related to Sport and Physical Activity: A Better
Understanding of Health, Social, Labour and Academic Impacts
Cristina Muniz and Paul Downward

The Economic Importance of the Sports Sector
and the Economic Impact of Sporting Events
Julia Bosch, Carles Murillo and Josep Maria Raya

Public Sector and Professional Sport
Pablo Castellanos-Garcia and José Manuel Sanchez-Santos

eSports: A New Era for the Sports Industry and a New Impulse
for the Research in Sports (and) Economics?
Yulia Chikish, Miquel Carreras and Jaume Garcia

About the autors

271

295

327

369

393

425

447

477

509



Contributors

Isabel Artero
University of Zaragoza
Zaragoza, Spain

Eduardo Bandrés
University of Zaragoza
Zaragoza, Spain

Angel Barajas
National Research University Higher School of Economics
St. Petersburg, Russia

David Berri
Southern Utah University
Cedar City, USA

Julia Bosch
Universitat Pompeu Fabra
Barcelona, Spain

Miquel Carreras
Universitat de Girona
Girona, Spain

Pablo Castellanos-Garcia
University of A Coruia
A Corufa, Spain

Yulia Chikish
West Virginia University
Morgantown, USA

Julio del Corral
University of Castilla-La Mancha
Ciudad Real, Spain



Contributors

Paul Downward
Loughborough University
Loughborough, UK

Manuel Espitia-Escuer
University of Zaragoza
Zaragoza, Spain

David Forrest
University of Liverpool
Liverpool, UK

Rodney Fort
University of Michigan
Ann Arbor, USA

Jaume Garcia
Universitat Pompeu Fabra
Barcelona, Spain

Lucia Isabel Garcia-Cebrian
University of Zaragoza
Zaragoza, Spain

Pedro Garcia-del-Barrio
Universitat Internacional de Cataluynya
Barcelona, Spain

Brad R. Humphreys
West Virginia University
Morgantown, USA

Stefan Kesenne

University of Antwerp and K.U. Leuven
Belgium

VI



Contributors

Fernando Lera Lépez
Public University of Navarra
Pamplona, Spain

Cristina Muniz
University of Oviedo
Oviedo, Spain

Carles Murillo
Universitat Pompeu Fabra
Barcelona, Spain

Ignacio Palacios-Huerta
London School of Economics, London (UK)
lkerbasque Foundation at UPV/EHU, Bilbao, Spain

Levi Pérez
University of Oviedo
Oviedo, Spain

Josep Maria Raya
Tecnocampus, Universitat Pompeu Fabra
Barcelona, Spain

Placido Rodriguez
University of Oviedo
Oviedo, Spain

Ramoén Sala-Garrido
Universitat de Valéncia
Valencia, Spain

Luis Carlos Sanchez
University of Vigo
Vigo, Spain

VI



Contributors

Patricio Sanchez-Fernandez
University of Vigo
Vigo, Spain

José Manuel Sanchez-Santos
University of A Coruia
A Coruna, Spain

Rob Simmons
Lancaster University
Lancaster, UK

Maria José Suarez Fernandez
University of Oviedo
Oviedo, Spain

Stefan Szymanski
University of Michigan
Ann Arbor, USA

Juan de Dios Tena Horrillo

University of Liverpool, Liverpool (UK)
Universita degli Studi di Sassari, Sassari (Italy)

Carlos Varela-Quintana
University of Oviedo
Oviedo, Spain

VIl



Introduction
Jaume GARCIA

There exists almost unanimous consensus among researchers in sport
and economics on the fact that the 1956 article by Simon Rottenberg on the
organization of the professional baseball industry in the United States, and
particularly on the labor market for professional baseball players, published in
the Journal of Political Economy, is the first article including what could be
considered an economic analysis of sport.'

In his contribution, Rottenberg focuses his attention on the uniform
character of players’ contracts, among whose key features is the reserve clause,
which enables a club to renew a player’s contract upon its termination at a
price subject to minimum restraints. One of the main reasons given in defense
of this clause is its role in assuring equal distribution of talent (quality of players)
among teams. However, as pointed out by Rottenberg, a similar situation can
be arrived at in the framework of a free market, which would later come to be
known as the invariance principle, the only difference being that value is
transferred from players to clubs in the presence of a reserve clause.

It should furthermore be noted that, in his article, Rottenberg explicitly
refers to concepts playing a relevant role in sports economics, such as
competitive balance? or uncertainty of outcome,® and includes findings related
to subsequent theoretical developments and/or which have been the focus
of attention of empirical analyses, such as the effect of certain measures like
revenue sharing as a way of improving competitive balance, as opposed to
quality of teams as a factor determining demand for sporting events.*

In fact, this article was the only contribution made by Simon Rottenberg to
literature on sport and economics, as is also the case with the 1964 article
by Walter C. Neale on theory of the firm in the framework of sporting
competition, published in the Quarterly Journal of Economics. It is probably one
of the most influential, as well as one of the most widely criticized, articles for the

' The articles published by Fort (2005), Noll (2006), Sanderson and Siegfried (2006), and
Sloane (2006), among others, on the occasion of the 50 anniversary of the appearance of
Rottenberg’s article, serve as examples of such consensus.

2" .. to support the position that the purpose of the reserve rule was to achieve balance of
playing strength among teams” (p. 247).

3 "... uncertainty of outcome is necessary if the consumer is to be willing to pay admission to the
game” (p. 246).

4 “A rule of equal sharing of revenue leads to the equal distribution of mediocre players among
teams and to consumer preference for recreational substitutes” (p. 256).
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subsequent development of what we know as sports economics, since it includes
ideas and concepts which would later be subject to thorough analysis within
the discipline: the role played by firms in professional sport (leagues and/or
clubs), the importance of competition, the “league standing effect”, in Neale's
terms, contributing to generate demand for this sort of events (competitive
balance), or, at a more micro level, the role played by uncertainty of outcome as
determinant of demand for a given event (game). As aforementioned, some of
these concepts were already included in the work of Rottenberg.

But beyond its intrinsic value, Neale’s contribution is acknowledged for
two aspects having taken root in the discipline. On the one hand, the use of
the term “peculiar” to describe the economic functioning of the professional
sports market, which appears already in the tittle of his article and, in a way,
accounts for the singularity of the discipline. On the other hand, the use of what
Neale calls the “Louis-Schmeling Paradox” to illustrate the key considerations
and findings of his work.> For younger readers and those who are not fans
of boxing, it is worth remembering that Joe Louis and Max Schmeling were
two heavyweight boxers who faced each other in two historical fights in the 1930s,
the second of which for the World Heavyweight Champion title. Schmeling
had become world champion a few years earlier, while Louis was considered
by some to be the best boxer in history. Thus, two even (competitive balanced),
high-quality fights were expected, which constituted an appealing product for
the audience: both boxers therefore “needed to cooperate” with each other in
order to create a demanded product (their fight).

However, the paternity of some of the concepts and ideas included in
the works by Rottenberg and Neale could be challenged if we consider some
previously published articles on legal issues, such as that attributed by many
authors to Peter S. Craig, which was published in 1953 in the Yale Law Journal,
though it appeared unsigned.” Just like in Rottenberg’s article, the baseball
industry and its monopsonistic practices in the United States are analyzed in this
work, where special reference is made to the reserve clause. In particular, the
fact that many of the relevant concepts and topics having laid the foundations
for sports economics are included in a single paragraph is especially striking.

> Today we would probably refer, for instance, to the “Federer-Nadal Paradox” (and/or
Djokovic?), or else to the “Messi-Ronaldo Paradox” in the world of football, an idea also
somehow suggested in publications which do not adopt a strictly economic point of view, such
as the book by Andy West (2018) from the perspective of sport science.

® The racial element and the existing climate of tension prior to the beginning of Second World
War after Hitler's rise to power were two factors adding up to the excitement, since Schmeling
was German and Louis was African American.

7 | wish to thank Robert Macdonald, from the University of Melbourne, for making me aware
of the existence of this work and the details of its contents through his e-mail exchange with
Placido Rodriguez, from the Universidad de Oviedo.

2



Jaume Garcia
__________________________________________________________________________________________________________________|

“But professional baseball is more than a business: it is also a sport.
Unlike firms in other industries, a professional sport enterprise must
cooperate with chosen competitors in order to create a marketable
product. Because the attractiveness of each product or exhibition
depends on its uncertainty and dramatic value, this cooperation must
extend beyond the mere performance of the exhibition to the creation
of common trade practices which promote equality of playing skill
among opposing clubs. Furthermore, in the baseball industry the sole
incentive for business decisions is not the profit motive. Many club
owners look upon their investments as a diverting, sometimes costly,
hobbit. The rewards they seek are not profits but pennants, pleasure,
and prestige.” (p. 580)

In just a few lines, reference is made to the peculiar character of professional
sports industry.® The importance of uncertainty (of outcome) for the product
supplied is highlighted, as well as the dramatic value, which, in a way, is
the first generic reference to the concepts of suspense and surprise recently
developed by Ely, Frankel and Kamenica (2015), who thoroughly apply them to
sporting spectacles. Potential measures aimed at ensuring competitive balance
are furthermore mentioned. Last, the role of clubs as firms is suggested, not
necessarily linked to profit maximization but to a different, more general kind of
function in which profit is just one of the arguments, as pointed out by Sloane
(1971) for the case of professional football in Europe.

As the case may be, on account of their contents and dates of publication,
the articles by Rottenberg and Neale have set the agenda for research on sports
economics over many years, being thus included in the set of 6 publications
chosen by Noll (2006) as those which not only were the first to introduce
relevant issues for the discipline, but also contributions exclusively devoted
to sport and published in top academic journals. The other four articles are,
in chronological order, those by Jones (1969), Sloane (1969 and 1971), and
El-Hodiri and Quirk (1971).

As pointed out in its brief introduction, the article by Jones (1969) is
intended to show that the functioning and organization of the ice-hockey
industry in North America can be explained on the basis of the standard
microeconomic behavior of firms seeking profit maximization, without the need
for recourse to non-economic arguments such as the “love of the game”. To
that end, within a theoretical framework that takes account of the necessary
cooperation (coalition) between clubs in order to create the product to be

& In fact, the word “peculiar” explicitly appears in the article (p. 624) when addressing the
problems and characteristics of the baseball industry.

3
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merchandized, a distinction is made between the behavior of each specific club,
aimed at maximizing its own profit, and that of the league (association of clubs)
as a whole, which seeks to maximize joint profits. As opposed to the preceding
works, in particular that of Neale (1964), Jones (1969) makes explicit reference
to the existence of two kinds of firms (the league and the clubs), instead of only
one (the league), as apparently suggested by Neale (1964). Moreover, Jones
(1969) explicitly addresses the opportunities for market expansion, besides
live games attendance, through television broadcasts, which are today fully
incorporated as a relevant revenue source for professional clubs. Fifty years
later, sponsorship, merchandising, and the proper use of social networking and
digital economy might likewise play a relevant role in the future expansion of
professional sport.

The inclusion of two works by Peter Sloane in a list of six might possibly
owe to the fact that there is a more or less clear reference (clearer in one case)
to professional sport in Europe, in particular to football, as well as to the
specificities and differences (or similitudes) that distinguish it from (or make
it resemble to) professional sport in North America.® In his first article (1969),
which appeared shortly after the publication of an official report on football in
the United Kingdom, the author reflects on the labor market for professional
football players from an economic perspective, both in terms of wages and
working conditions. One of the topics addressed is the role played by the reserve
clause, which shared certain similitudes with the clause analyzed by Rottenberg
(1956) and the transfer system prevailing at the time. In this regard, Sloane
(1969) points out that, while findings provided by Rottenberg (1956) suggest
that, under the assumption that clubs are profit maximizers, a free market and
the reserve clause would approximately entail identical talent distribution, if
clubs were to maximize a utility function including motives other than profit,
talent would tend to concentrate in the most successful clubs.

In fact, this focus on the maximization of a utility function instead of on
profit maximization as explanatory framework of the behavior of European
football clubs is the key contribution of his second study (Sloane, 1971). Clubs
maximize a utility function subject to their financial viability, whose rationale
includes: profit, sporting success, attendance, and the healthy position of the
league as a measure of the interdependence and collaboration between clubs
in order to render the game more hard-fought. A simplified version of this
proposal would be that of an objective function based on a single argument,
namely, the probability of win (percentage of wins). Conclusions arrived at are
substantially different depending on the objective function. Thus, in terms of
the size of leagues, provided utility maximization, these would tend to reduce

° See in this respect Fort (2000) for a comparison of both ways of understanding professional
sport, in terms both of differences and similitudes.

4
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the number of participating teams, thereby rendering talent distribution
more unequal than in the case of profit maximization and obtaining lower
total revenues. As pointed out by Kesenne (2005), the debate on the objetive
function of clubs remains an open question: “What seems to be clear is that
most are sports clubs interested in more than just profit making, but also
that they do not want to win at any price” (p. 608).

The sixth article included in Noll’s list (2006) is that by El-Hodiri and
Quirk (1971). It is the first article on the functioning of a league in a profit
maximization context'® providing a detailed mathematical formulation, though
on the basis of somewhat unrealistic assumptions in some cases, for instance,
that clubs do not have an impact on wages or the value of contracts, that
is to say, that wages and prices of talent units are equal in all clubs. A most
noteworthy conclusion of the article is that, even provided a reserve clause and
draft system, talent distribution will remain unequal if players transfers between
clubs are allowed and revenue generation potentials of the hometowns of clubs
substantially differ. According to the authors, this finding is overall consistent
with the existing evidence from all professional leagues. The contribution of
El-Hodiri and Quirk (1971) has served as reference framework for numerous
further theoretical developments regarding the functioning of professional
leagues.

As pointed out by Noll (2006) when discussing the legacy left by the six
aforementioned studies, the key limitation to be noted, besides the absence
of certain topics to be covered mostly owing to motivations of authors and
the time at which the articles where written, is the virtual lack of empirical
evidence. In the cases in which evidence is provided, this is much too descriptive
and not intended to identify causal relations or make estimates to empirically
approximate behavioral relationships. Ever since, partly due to the growing
possibility of accessing numerous and various databases on professional sport,
empirical analyses have significantly, at times even redundantly, increased in
sports economics, aimed at illustrating relevant aspects of the discipline,
especially those contributing to a better understanding of the sports sector
when studied from the economic perspective. Such works, together with other
studies rather focused on theoretical aspects, would be part of what Jewell
(2006) labels as “sports-microeconomics”.

However, a complementary view has been building up over the past few
years, whereby analysis of data on the sports industry may be of use for a better
understanding of economic behavior in more general situations, as opposed to

1n a later work (1974), El-Hodiri and Quirk state that a more realistic view of the behavior of
professional club owners should be based on their interest in winning games rather than in
making profit.
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the usual but less realistic recourse to experimental data, a perspective which
Goff and Tollison (1990) dubbed as “sportometrics”." In other words, sport
is understood as a laboratory generating relevant data for economic analysis,
which, on average, include less errors than the commonly used data from
surveys.

Goff and Tollison (1990) introduce the idea of “sports as economics”,
which considers competition sport practice an expression of rational behavior
subject to certain restraints, in a similar way as usual economic approaches do.
According to Tollison (2008), “sportometrics” can be defined as “the application
of economic theories to the behavior of athletes to explain what they do and
to see if what they do can help to explain the behavior of people in other
professions and settings.”

Two studies representing excellent examples of what is known as
“sportometrics” have been added up to the six articles included in Nolls list
(2006). The contribution of Gwartney and Haworth (1974) is, according to
Jewell (2006), the first published work adopting this approach that moves from
sports (data) economics to microeconomics. The second article, by McCormick
and Tollison (1984), is probably the first contribution of one of the fathers of
“sportometrics”. Both articles are precursors of multiple studies conducted in
this discipline over the past few years, among which the excellent book by
Palacios-Huerta (2014), who gathers a set of studies where data generated
in the world of football help carry out economic analysis in its most general
wording. According to Sauer (2017), it is “an example of Tollison’s vision of
sportometrics at its best”.

The first two paragraphs of the article by Gwartney and Haworth (1974)
provide an excellent example of what is “sportometrics”. According to Becker
(1957), discriminating companies are at a competitive disadvantage in relation
to those adopting less discriminatory practices. Specifically, the latter would
tend to obtain greater profits and market shares. As pointed out by the authors,
this proposition is difficult to verify in real life due to a lack of discrimination
indicators. On the contrary, available information on the baseball industry
enables to analyze the effects of the presence of African American players on the
results achieved by clubs (number of games won) and on stadium attendance.
The effect is positive in both cases, which empirically shows the validity of this
theoretical proposition in the sense that clubs willing to hire African American
players enjoy a competitive advantage over all other clubs, and furthermore
illustrates the more general initial proposition.

"1 would like to thank Ignacio Palacios-Huerta for having recommended me the reading of a
recent article by Sauer (2017) in memory of Robert D. Tollison, which has enabled me to get
acquainted with that literature in greater detail.
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The article by McCormick and Tollison (1984) is an attempt to answer the
question of the extent to which an increase in the number of policemen would
have an impact on the number of arrests. To that end, they develop a simple
theoretical model under the assumption of the existence of a criminal activities
market (supply and demand), based on the ideas proposed by Becker (1968).
In the solution resulting from this model, the probability of an arrest occurring
depends on the number of policemen, though the effect remains undetermined
because, while the number of policemen able to detect crimes increases,
the probability of each of them actually doing so decreases, and criminals
are likely to react by committing less crimes. For this case, the authors use
information from an “experiment” conducted in American college basketball:
the introduction of a third referee in matches from 1978 on. Making use of the
analogy between committing personal fouls and criminal acts, they estimate
a significantly negative effect of the change from two to three referees on the
number of fouls committed, both for the winning and the losing team, and
thus conclude that an increase in the number of policemen translates into a
lower arrest rate.'?

Jewell (2016) deems “sportometrics” (sports as economics) a second way
of understanding research on sport-related topics by economists, which adds to
the aforementioned “sports microeconomics”. In his view, both approaches are
not mutually exclusive but complementary, for they belong to the same research
field: sports economics.' In fact, this two-fold way of understanding research in
sports economics enriches the second argument provided by Noll (2006) to support
its consideration as a research discipline, namely, that it poses interesting
challenges, both theoretical and empirical, in microeconomics. This is precisely
what Jewell (2016) understands as “sports microeconomics”.

In addition, Noll (2006) provides another rationale, which he addresses
first in his study and refers to the social relevance of sports industry, not in
economic terms but rather as regards media coverage and the popular attention
drawn by professional sport. In fact, such relevance is greater and much more
heterogeneous if we do not only restrict ourselves to professional sport, but

'2In any case, the potential endogeneity problems that affect the variable referring to the
number of policemen, which are usual in this kind of model, persist despite the use of quasi-
experimental data on American college basketball.

3 Leo Kahane and Stephen Shmanske adopt a similar approach in their 2012 two-volume
edition on sports economics, which includes contributions by a large number of specialists
in the field. The first volume (Kahane and Shmanske, 2012), entitled Economics of Sports,
focuses on works using the economic analytical apparatus to study specific aspects of the
(professional) sports industry. The second volume (Kahane and Shmanske, 2012), entitled
Economics Through Sports, includes works showing how the sports industry, by means of
the quantity and quality of the data it generates, can help economists and economics analyze
more general social and economic problems by analogy.

7
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rather consider sport in the broader sense, for instance, in the terms included in
article 2 of the European Sports Charter,' where it is said that “’sport’ means all
forms of physical activity which, through casual or organised participation, aim
at expressing or improving physical fitness and mental well-being, forming social
relationships or obtaining results in competition at all levels”, thus including
not only professional or competition sport, but also the practice of any physical
activity. Furthermore, this definition makes also reference to the social relevance
of sport, since the aims considered exceed those associated with professional
sport.

The 2007 White Paper on Sport'™ and the 2011 Communication entitled
“Developing the European Dimension in Sport”,'® both published by the
European Commission, highlight four main areas on which the European
agenda for sport should focus its attention: the social function of sport, its
economic dimension, its organization, and cooperation with third countries
and international organizations."’

Whereas research in the sport organization-related area focuses on topics
mostly associated with professional sport (specificity of sport, free movement,
transfers, media, licenses, corruption) already addressed in the traditional
approach of sports economics (first research area considered), research on the
social function of sport focuses on how sports practice (physical activity), in its
broader sense, affects matters such as public health, education and training,
social inclusion and integration, or the fight against all kinds of discrimination.
Therefore, analysis of sports practice from the economic perspective, for instance
understood as the result of a time-use allocation process, as well as that of the
effects of such practice on relevant aspects for the welfare of individuals and
society, such as the aforementioned, must be fully integrated into the research
agenda of sport economists and considered under the two-fold perspective
(“sports microeconomics” and “sportometrics”) pointed out for the case of
professional and/or competition sports.

The first empirical studies on participation in sporting activities were
conducted in the 1970s, although attention was not primarily focused on

" https://rm.coe.int/16804c9dbb
1> https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52007DC0391
'6 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52011DC0012

7 In the same vein, the United Nations 2030 Agenda for Sustainable Development, adopted in
2015, emphasizes the role and the potential of sport as enabler of sustainable development
in relation to all 17 goals included in the document entitled Sport and the Sustainable
Development Goals. An overview outlining the contribution of sport to SDGs, which is
available at: www.un.org/sport/sites/www.un.org.sport/files/ckfiles/files/Sport_for SDGs_
finalversion9.pdf
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physical activity itself, but rather on demand for recreational activities. Such
is the case of the work by Davidson, Adams and Seneca (1966), probably
pioneering in this literature on participation, where the authors analyze the
socio-demographic variables characterizing participation in swimming, fishing,
and canoeing activities, as well as their yearly frequency, by means of simple
regression models. More recently, empirical studies on participation in and
intensity of sports practice have been conducted within a theoretical framework
based on the theory of the allocation of time (Becker, 1965) and its subsequent
adaptations to the analysis of participation in sports, thereby considering the
various mechanisms through which time spent on sports practice might affect
individual utility.

In this respect, the article by Cawley (2004) is to be included in the
aforementioned list, inasmuch as it adapts, in a way, the model of allocation
of time developed by Becker (1965),'® establishing a theoretical framework
for interpreting the behavior of individuals regarding physical activity and
eating habits. Such theoretical framework has been widely used as reference
in many empirical analyses of participation in sport: the SLOTH model. This
model assumes that individuals maximize their utility function according to
three restraints: budgetary, time availability-related, and those related to caloric
intake and output. The rationale for this utility function refers to the amount of
time spent on different activities, to eating habits, approximated through the
number of calories contained in the food consumed, a good composed of all
other goods, as well as to weight and health status.

Each generic use of time can be further subdivided into more specific uses.
Concretely, time spent on sports practice is included in the time spent on
leisure activities. Such time (as well as participation or non-participation in sporting
activities) has a direct impact on the utility function of individuals, since it is one of
the arguments providing the rationale for it, but it also exerts indirect effects
by way of its impact on weight and health, in this latter case in a direct way.?°
Humphreys and Ruseski (2011) scale up the SLOTH model considering that the
decision to practice a physical activity and its intensity are separate behavioral
relationships, albeit related. In their work, they run a comparative statics
analysis that yields ambiguous results as regards the effects of income and
the opportunity cost of time spent on sports practice, which, in the view of the

'8 This reference theoretical framework was also used by Kesenne and Butzen (1987) for their
demand model explaining spending on sport-related activities.

1 The letters of the acronym SLOTH stand for the initial letters of the words associated with the
five generic uses of time considered by Cawley (2004): S (Sleep), L (Leisure), O (Occupation), T
(Transportation), and H (Home-based production).

20 Individuals invest in their health through a combination of certain goods and the time spent
on physical activity (Grossman, 1972).
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authors, attaches particular relevance to the empirical analysis when it comes
to explaining the importance of the different mechanisms associated with such
effects.

On the other hand, both the White Paper and the Communication of the
European Commission emphasize the role that sport might directly or indirectly
play in achieving certain growth goals, as well as its contribution to the Europe
2020 strategy. This explains why the economic dimension of sport is one of the
aspects highlighted in those reports. Specifically, the topics to which explicit
reference is made are: the need to design evidence-based policies for the sports
sector, sustainable funding for sport, and the contribution of sport to regional
development and employability.

All three topics require previous knowledge of the sports industry in each
country. Therefore, and given that sport as such is not a sector clearly identified
in classifications of economic activities, it is necessary to elaborate satellite
accounts enabling to quantify the added value of the sports industry on the
basis of the activities considered as pertaining to that industry. At the European
level, there exists a project intended to make estimates of the value added of the
sports sector for European Union countries (SpEA and SIRC, 2018), besides
the specific initiatives developed by each country in this regard.

On the other hand, the role played by sport in economic growth and
regional development makes it all relevant to evaluate the economic
(and social) impact of certain sport-related initiatives (sporting events,
construction of infrastructures), particularly if they are developed with public
funding. Broadly speaking, a fair proportion of such impact analyses serve ex
ante to justify certain decisions made, and ex post to quantify the economic
benefits of those initiatives. In the literature on sports economics, both scholarly
and professional, there is a large number of works that aim at quantifying the
economic impact of a given sporting event or performance by means of greatly
differing quantification approaches.

Thus, it seems appropriate to add the article by Crompton (1995) to the list
we have elaborated so far. Based on a set of twenty studies on economic impact,
both of sporting events and the construction of sporting facilities, the author
identifies a total of eleven kinds of error in the approximations used, some
resulting from ignorance while others seemingly deliberate, in the author’s view.

Besides the due care when using multipliers estimated for different
geographic areas or different kinds of activity (external validity), the first group
includes errors related to the definition of multipliers (production or value-
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added multipliers), to which effect they actually measure (change in demand or
relationship with the direct effect), or to the reference geographical area. The
second group includes potential errors associated with the concepts used for
analysis, such as the contribution of local spectators or the disregard of causal
attendees, or else with estimates of both opportunity and real costs, of sporting
events or facilities.?" Last, there are errors associated with the real, short-term
representativeness of impact-related figures. On the one hand, employment
multipliers assume that the employment rate of the available workforce is 100%,
so that effects on employment are already reflected in the first monetary unit
of demand. On the other hand, it is assumed that indirect and induced effects
occur instantaneously, whereas, in fact, several periods need to be completed
for these effects to become apparent.

It is therefore clear that analysis and knowledge of the sports industry
structure, as well as the measurement at an aggregate level of the impacts
that certain sport-related initiatives might generate, should form part of the
(empirical and methodological) research objectives of economists interested in
sport, and consequently in sports economics, and be thus included in a fourth
distinct group in the research agenda of the discipline. In fact, on account of the
approximation method adopted, certain studies on economic impact could be
considered examples of “sports macroeconomics” or macroeconomic analysis
through sport. Such is the case of the article by Bruckner and Pappa (2015),
who take a candidature to host the Olympic Games as a measure of news on
anticipated shocks in public investment in order to analyze how uncertainty of
news affects macroeconomic results, an aspect for which there was no previous
evidence available.

For all that, even though every simplification is likely to provide an
incomplete picture of what is to be described, the research agenda of sport
economists and the subject matters involved in the discipline that we may
identify as sports economics would not only include the conventional economic
analysis of sport, which is nevertheless justified in part by the peculiarity of the
market for professional and competition sport products. The economic analysis
of sports practice in general and its interconnections with individual and social
welfare-related aspects would therefore also form part of the agenda,?? as well
as the structural analysis of the sports industry and its interdependence with

21 This opens the door to consideration of the cost-benefit analysis for this kind of studies.

22 |t should be noted that there are also studies adopting a political economy approach, where
sport is connected with political or social rather than economic elements; such is the case of
Card and Dahl (2011), who analyze how unexpected losses of the local team are associated
with increased frequency of gender-based acts of violence, and of Depetris-Chauvin, Durante
and Campante (2018), who analyze how the fact of sharing experiences (supporting the
national team) helps to build a national identity.

"



Introduction
__________________________________________________________________________________________________________________|

the rest of the economic sectors, with special emphasis on the contribution
made by the initiatives developed in the sports sector to the economic
activity of certain geographical areas. The agenda would be complemented
by incorporating a bidirectional view of the relationship between sport and
economics: one direction corresponds to the economic analysis of sport,
and its opposite to the contribution that the characteristics, quality, and quantity
of the information generated in this industry could make to the knowledge
and verification of certain economic behavioral relationships of a more general
nature (“sportometrics”, sports as economics, or economics through sports).

This set of general contents to be included in the research agenda of sport
economists has been taken in account to organize the contributions included
in the present monograph. Accordingly, the list of contributors includes a large
number of recognized economists who partly devote their research efforts to
theoretical and/or empirical analyses based on sport-related situations and/or
information. This research field or discipline is relatively young, considering not
only the publication date of the first studies, as aforementioned, but also the
relatively young age of the two reference international journals specialized in
the discipline, the Journal of Sports Economics, which appeared in year 2000,
and the International Journal of Sport Finance, whose first issue was published
in 2006.

The list of authors includes economists developing their academic activity
in foreign universities who have made relevant contributions to different aspects
of the discipline, together with economists from Spanish universities with
international publications whose research areas include aspects pertaining to
what has been characterized as sports economics. In this regard, the growing
importance of the discipline in Spanish academia is particularly noteworthy, as
shown by the bibliometric analysis of research on sports economics in Spain
conducted by Castellanos and Sanchez (2012) for the 2002-2011 period; this
positive trend has most certainly persisted in the following years, in view of the
increased number of publications on this subject matter by Spanish economists
in international journals.

In parallel with this development, three discipline-related academic
initiatives have been consolidated in Spain. Firstly, in chronological order,
the Gijén Conference on Sports Economics is since 2006 an internationally
renowned annual meeting where most renowned sports economists at in
the world have participated. Only a few years later, in 2010 and also in Gijon, the
Congreso Iberoamericano de Economia del Deporte starts out, having ever
since been celebrated in a different Spanish universities. This conference is the

meeting point for Spanish researchers on sports economics, and also on sport
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management,?® an equally developing research area, as attested by the growing
number of studies conducted in Spanish universities which have also been
published in international journals specialized in sport management.?* Precisely,
during the eighth edition of the conference, held at Ciudad Real, the Sociedad
Espanola de Economia del Deporte was formed, which, as set out in article 2
of its statutes, “welcomes as members experts, researchers, scholars, and
professionals in the field of sport economics and management”.

Last, the third noteworthy initiative relates to the necessary relationship
between academia and industry, from which both could benefit. Since 2013,
owing to a joint initiative between the Fundacié Ernest Lluch and F.C. Barcelona,
the Dialegs académics Ernest Lluch d’Economia i Futbol are yearly held, where
a relevant football-related topic is addressed from an economic perspective
through a dialog between two internationally renowned scholars and a
subsequent discussion panel including representatives of football and academic
institutions.

The present monograph on Sports (and) Economics has been structured
into four sections, whose contents correspond to the four research areas
that should be covered by what we understand as sports economics, as
aforementioned. Thus, the opening article puts an emphasis on the expansive
approach, in terms of Jewell (2006), from sports economics to economics,
which is also known as “sportometrics”, economics through sports, or sports
as economics. Opting for this relatively new approach should help to give a
definitive impetus to a line of work in sports economics contributing to establish
the discipline in all areas in an intelligent way, according to what Carlo Cipolla
understands by intelligent actions in his 1988 essay entitled “The Basic Laws
of Human Stupidity”,? namely, actions entailing benefits for those who realize
them (sports economics), as well as for third parties (economics in a broader
sense).

The following two sections deal with what could be considered the
traditional approach to the economics of professional sports, although

2 Although in some respects the dividing line between topics addressed from the perspective
of sports economics and that of sport management is very thin, contents in the present
monograph are examined from the former perspective, even if in some cases, for instance
in demand analysis, approaches are essentially of economic nature or adopt the perspective
of sports marketing or consumer behavior. In this regard, the considerations of Macdonald
(2017) on the future of research on demand for sport and the necessary integration of the
different analytic approaches, in particular economic analysis and sports marketing, are of
interest and could be applied to other research topics related to sport and economics.

24 Examples are the contributions by Nuviala et al. (2013), Calabuig et al. (2015), Garcfa-
Ferndndez et al. (2018), or Clavel et al. (2019), inter alia.

% In his essay, rather than characterizing actions, Cipolla characterizes individuals who carry them
out.
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contributions and references to the sphere of sports as economics are also
included. The first of these sections focuses on those concepts and elements
which render sports economics “peculiar”, while the second one addresses the
analysis of those markets where professional sport operates: the market for
players and the market for fans (Szymanski, 2013). Finally, the fourth section
focuses its attention on the economic analysis of physical activity and its
relationships with other dimensions of individual and social welfare, as well as
on the economic and social relevance of sport, including contributions to the
study of the sports industry and its economic impact, as well as its potential
future evolution and expansion.

Thus, in the first article of the present monograph, Ignacio Palacios-
Huerta, based on the view of Becker (1976) on the applicability of the economic
approach to the explanation of all human behavior, emphasizes the relevance
and adequacy of data generated by sport for illustrating or verifying more
general economic theories. In his overview of the existing empirical research
adopting this approach, referred to as “sports as economics”, Palacios-Huerta
presents various relevant applications for economic analysis in fields as diverse
as game theory, experimental economics, labor economics, finances, criminal
behavior, or behavioral economics. For the author, this is the approach to be
adopted for economic analysis using data from the sphere of sport in order
to definitely establish “sports as economics”, or else sports economics, in a
broader sense, as a research discipline.

The concept most obviously identified with the peculiar nature of the
economic analysis of professional sports is probably that of competitive
balance. The article by Stefan Kesenne, which opens the second section of
this monograph focusing on the peculiarity of sports economics, addresses the
analysis of the effects of different kinds of regulations on the improvement (or
not) of competitive balance. It is an excellent example of how microeconomic
analysis can be used to study specific aspects of the sports industry, one of
the research areas to be considered within the framework of what we could
understand as sports economics. Specifically, the author examines measures
such as revenue sharing, salary caps, or mobility of professional players,
including an analysis of the characteristics of the transfer market. Analysis is
conducted under different scenarios as regards the objective function of clubs.
The article concludes with some recommendations on the actions to be taken
in the framework of professional football in Europe.

Given the importance of competitive balance in much of the professional
sport-related empirical research, the measurement of this concept is a relevant
element in literature, given the variety of ways to approximate such measurement.
In his article, Brad Humphreys reviews the different proposals made to
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quantify competitive balance, distinguishing between static and dynamic
measures. The former, essentially based on the concept of standard deviation
or on traditional concentration measures, such as the Herfindahl-Hirschman
Index, have limited capacity to establish comparisons between competitions
(leagues) in different periods, since they are unable to capture the stability of
positions in table standings over time. On the contrary, dynamic measures do
take account of that aspect, though their calculation is more complex. The
empirical analysis of Major League Baseball for the 1906-2015 period included
in the article shows differences in findings and their interpretation depending
on the kind of measure used.

The article by Rodney Ford may be considered a retrospective analysis
taking as point of departure the article that Ford himself wrote twenty years
ago (Ford, 2000), where he makes a comparison of professional sports in
Europe and North America. In both articles, analysis of differences between
professional sports in both continents is structured around three elements,
though the author is aware that other aspects worthy of comparative analysis
are disregarded (the role of the public sector in professional sports, corruption,
or labor relations, inter alia). The three structuring elements of this reflection
are: fans (relevance of the uncertainty of outcome hypothesis), organization
of professional sports (hierarchical structure, type of competition, closed or open,
and talent training), and target function of clubs (maximize benefits or maximize
something else). The author reasserts most of the considerations made in
his 2000 article, while including new elements resulting from his research,
conversations with colleagues, and counter-evidence.

The fourth article included in the second section addresses the peculiarity of
sports economics, inasmuch as sport has become an excellent (real) laboratory
where individual behavior-related aspects can be tested. The article by Carlos
Varela Quintana and Julio del Corral addresses the existing relationship
between sports economics and behavioral economics. The latter introduces
concepts in economic analysis which are originated in Psychology and Sociology
and enable to explain regularities through cognitive biases that could not be
explained on the basis of the standard rational behavior. The authors provide
a review of the key concepts associated with behavioral economics, as well as
an exhaustive account of applications to sports economics, some of which are
well-known not only in academia but also by the general public, such as the
home advantage, the psychological pressure associated with penalty kicks, or
scoring streaks (“hot hand”), inter alia. The article also suggests possible lines
of future research.

The third section is devoted to the markets determining how professional
sport operates: the market for fans and the market for players, including
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references to productivity and professional club finances. In the opening
article of this section, Stefan Szymanski focuses on football, summarizing
the profiles of football clubs on the basis of two concepts: dominance and
financial problems (“financial distress”). Dominance is a common feature in
major European leagues which, once achieved, is rarely lost, though the path to
achieving it is somewhat idiosyncratic. The existence of such dominance can be
explained by applying John Sutton’s theory of sunk costs to football. In this case,
dominance does not owe to the need for great infrastructures nor to the role
played by advertising costs, but to the role played by talent recruitment costs,
which present a barrier to smaller clubs. The latter suffer from a considerable
financial pressure (“distress”) due to the promotion and relegation system,
which reinforces dominance of major clubs. The article, as pointed out by the
author, lays the foundations for the design of measures to be adopted in order
to preserve the most popular competition system in the world.

Analysis of demand for sporting events has been a most common subject
matter in sports economics since its very beginning. In the article by Isabel
Artero, Eduardo Bandrés, Jaume Garcia and Placido Rodriguez topics
having drawn most of the attention for such empirical analysis are reviewed,
from the perspective of both live game attendance and television audience
analysis. Special emphasis is put on the recent debate over the role played by
uncertainty of outcome in consumer behavior, and on the possible reasons for
the apparently contradictory findings observed in literature, on the basis of
the contributions made by behavioral economics. Furthermore, the most recent
contributions to the study of the role played by suspense and surprise in the
development of a sporting event and its impact on audience levels are presented,
and two empirical works are moreover included, respectively analyzing game
attendance in Laliga and television audience levels of the matches played by
Spain national football team, analyses which enable to explain the role of
different variables in both kinds of demand.

Sports betting may be considered a sports consumption-related product,
insofar as its raison d'étre depends on the existence of sporting events. In their
article, David Forrest and Levi Pérez review the evolution of sports betting
over the past few years as a result of technological progress. The benefits and
costs for sport implied in bets are also examined. The former notably include
the complementarity of this product with consumption of sporting events
(attendance and audience), which favors not only pre-match bets, but also
in-play betting. Bets are moreover a source of revenue for professional clubs,
obtained through the sale of data and sponsorship and advertising by sports
betting agencies. Regarding costs, the authors focus on the close association
between betting and match-fixing, both in individual and team sports. In the
final part of their contribution, they discuss measures to be adopted in sport in
order to safeguard its integrity.
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The second market existing in professional sports, the market for labor, is
analyzed in detail in the article by David Berri and Rob Simmons, who focus
on four aspects: labor market institutions, monopsonistic exploitation, efficiency
of labor market, and wage discrimination. In the case of American professional
sport, restrictions to labor mobility, imposed for instance through reserve clauses,
favor monopsonistic exploitation. In this regard, the comparison with sports
in Europe, where there is a free market, is especially relevant. Moreover, the
article provides an alternative interpretation of the Moneyball story?® in terms of
efficiency of decision-makers, instead of inefficiency as suggested in the book,
though other inefficiencies in the labor market for professional sports are also
mentioned. Finally, the authors underscore the importance of analyzing wage
discrimination in empirical research, although they also point at the limitations
of findings resulting from problems in identifying causal effects and biases due
to the omission of certain variables, a usual problem in this kind of analysis.

The usual approach to talent recruitment is based on the achievement
of results. In their article, Pedro Garcia-del Barrio and Juan de Dios Tena
Horrillo propose an alternative approach whereby talent recruitment is also
justified as part of a strategy to increase media visibility of clubs in order to
maximize revenues. Specifically, the authors carry out an empirical analysis,
using data from four of the five major European football leagues, in which the
explanatory variable is the media visibility of a club, measured through a media
exposure index estimated for the different agents operating in the football
market. The quality of competition and the relative quality of a club within a
competition are relevant factors when it comes to explaining visibility. On the
other hand, the authors conclude that differences in media visibility may partly
owe to factors initially beyond the control of clubs, such as the quality of the
competition in which they participate.

From the perspective of production, professional clubs not only produce
a single output, but they are engaged in a multi-product process also entailing
multiple inputs. In the article by Manuel Espitia-Escuer, Lucia Isabel Garcia-
Cebrian and Ramén Sala-Garrido analysis of the productivity of clubs
participating in the UEFA Champions League is conducted, on the understanding
that changes in productivity result from changes in efficiency (gap between
produced and production frontier output), plus technical change (production
frontier shifts). In their empirical analysis, the output variables used are number
of games won, economic value of such games, goals scored and conceded, as

26 Moneyball is the tittle of a book by Michael Lewis (2004) where he tells the story of a Major
League Baseball (MLB) club, Oakland Athletics, which between 1999 and 2002, under the
direction of Billy Beane, succeeded in qualifying for the final series and achieving the second-
highest number of wins in the regular season, in spite of having the second-lowest budget of
the MLB.
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well as number of games lost as undesirable output measure to be included
in analysis. Inputs are defined on the basis of the kind of strategy (attack or
defense) devised by teams. Based on their findings, the authors conclude that
efficient performances do not seem to be associated with future permanence
in the competition, but indeed with technical progress, while no clear effect of
the role played by coaches is observed.

The last article from this section dealing with professional sports markets
focuses on finances in the sphere of football. Luis Carlos Sanchez, Angel
Barajas and Patricio Sanchez-Fernandez analyze the relatively recent
changes which have taken place in the football industry in Europe, observing
substantial changes in club revenue sources and volume, as well as unsustainable
financial situations. The authors also analyze the consequences of the economic
liberalization process, the increase in revenue, and the appearance of financial
controls in European football. Three economic consequences stand out:
inflation in the market for players, though limited in relative terms with respect
to revenues of major clubs; a similar effect on the volume of debt; and an overall
increase in profitability over sales. At the same time, according to the authors,
clubs from major leagues have consolidated their dominance in European
competitions, while competitive balance has worsened in national leagues.

The fourth section, devoted to the economic relevance of sport in our
society, includes five articles; the first two analyze the role of sports practice,
while the remaining three address the economic relevance of the sports industry
and the immediate expectations on its future. In the first work, Fernando
Lera Lopez and Maria José Suarez Fernandez examine the recent evolution
of sports practice in Spain and provide empirical analysis of the variables
that characterize such practice, based on the standard specifications used in
literature and the information included in the last four sporting habits surveys
conducted in Spain. The authors furthermore describe public policies promoting
sport, with special emphasis on the evolution and the role of sport-related
public expenditure. In this regard, they underscore the differences in public
regional expenditure, the responsiveness of expenditure to global economic
developments, and the especial importance of expenditure incurred by local
administrations as opposed to other levels of public administration.

The impact that sports practice might have on different dimensions related
to the well-being of individuals is analyzed in the article by Cristina Muhiz and
Paul Downward. Specifically, they provide evidence on the effects of physical
activity on the perceived health of individuals or on more objective health-
related indicators (obesity, heart diseases, diabetes, etc.). Specific reference is
also made to the impact on social capital through social interactions favored
by sports practice, with special attention to the role played by practice in
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mitigating problems affecting vulnerable groups. Finally, the effects on labor
market-related indicators are analyzed by means of mediating elements such as
health, physical appearance, soft skills, or human capital, with special emphasis
on the impact on academic performance through enhancement of cognitive
abilities.

The article by Julia Bosch, Carles Murillo and Josep Maria Raya addresses
the economic dimension of sport both from a sector-wide perspective, in terms
of economic importance of the sports industry, and from a more microeconomic
perspective, like that adopted for impact analysis of the organization of sporting
events. In the former case, two methodological approaches are presented; one
consists in identification of producers and products, both characteristic and
related, of the sports sector, on the basis of a definition of sport as economic
sector, namely, the Vilnius Definition of Sport; the second approach is based
on the elaboration of satellite accounts for the sports industry. In the case of
economic impact analysis of the organization of sporting events, the three usual
methodological alternatives proposed in literature are presented, according to
the size of the event and the available information: applied general equilibrium
models, calculation of multipliers on the basis of an input-output model, and
cost-benefit analysis.

In fact, the aforementioned studies on economic impact have sometimes
served to justify state funding for the construction of stadiums or sporting
facilities for professional sport, or else the preferential treatment consisting in
subsidies or other public administration interventions. In their article, Pablo
Castellanos-Garcia and José Manuel Sanchez-Santos review the different
arguments used in literature to provide the rationale for this kind of public
interventions, discussing the tangible effects of the construction and operation
of such facilities on employment, income, and tax collection, as well as the
intangible effects produced through improvement in the standard of living in
those areas enjoying the presence of a professional club (consumer surplus,
externalities, and public goods). The authors provide empirical evidence for
the case of Spain on the basis of two surveys, one of a more local nature on the
disappearance of a professional football club in a town, and a more general
survey on how the enjoyment of public goods generated by professional sport
affects the happiness of individuals.

This last section on the economic and social importance of sport, and thus
the monograph itself, closes with a consideration of the impact that new leisure
habits favored by the new technologies might have on the sports sector, essentially
through eSports, which is discussed in the article by Yulia Chikish, Miquel
Carreras and Jaume Garcia. The authors analyze the economic importance
of the eSports sector and its organizational peculiarities in comparison with
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traditional sport, also contributing to the debate on whether eSports are really
sport. They furthermore provide empirical evidence of the complementarity
between eSports and traditional sport. Finally, from an academic perspective
and establishing a connection with the opening article of the monograph, they
review the eSports-related scholarly contributions, and suggest possible lines
of future research on the basis of the peculiarities of this young sector, and of
data availability.

By way of conclusion, and paraphrasing the terms of the debate on which
is the objective function of professional clubs, sport economists, in particular the
younger generations, should adopt a research “behavior” seeking to maximize
creativity in their contributions rather than chances of getting published
in a top-5 (T5) academic journal, as Heckman and Moktan (2018) conclude in
their excellent article on the publication of papers and academic promotion:
“Emphasis on the T5 in sorting talent creates a culture where vitae length rather
than the development of a body of coherent and original ideas is most valued.
It incentivizes careerism rather than creative scholarship”.

In a way, this commitment to creativity as opposed to the exclusive
concern with publishing in T5 journals correlates with the different ways of
understanding decision-making in sport: tactical intelligence versus tactical
creativity, according to the distinction proposed by Daniel Memmert, who
has authored numerous scholarly papers on the subject,?” in the interview
mentioned in Andy West's book (2018). Tactical intelligence consists in finding
the best solution among the obvious options (which is closer to the idea of
publishing in T5 journals), whereas tactical creativity seeks to make decisions
different from those appearing as obvious. According to Memmert, a creative
action (decision) is original, rare, supple, and useful, this latter aspect being key
for the advancement of the different disciplines. Adopting an approach similar
to that implied in “sportometrics”, Memmert emphasizes the applicability of
studies on sportsmen behavior to other spheres of human activity.

To the extent possible, developments in sports economics should not
only serve the specific purposes of the discipline, but also contribute to the
development of economic research overall by means of creative proposals.
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THE STONES OF GALILEO: SPORTS AS ECONOMICS
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Abstract

The general applicability of the economic approach to human behavior
means that any data about human activity is potentially useful to evaluate
economic theories, including sports.

And sports are in many ways the perfect laboratory to try to obtain novel
insights into human decision-making. There is an abundance of data, the goals
of the participants are often uncomplicated, the outcomes extremely clear, the
stakes high, and the subjects professionals with experience.

This is a novel field in Economics that is gaining substantial attention in
the literature. This chapter reviews recent research that uses sports data to help
Economics from this perspective.

Keywords: human behavior, economic approach, sports, methodology.
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Economics is the art of making the most of life.

—George Bernard Shaw

I. INTRODUCTION

The nature of the relationship between economics and sports surveyed
here may not be entirely obvious at first. Over recent decades, economics has
extended across many fields and conquered areas previously considered to
belong to sociology, law, political science, history, biology, and other sciences.
Economics can also conquer the analysis of sports and, indeed, research has
shown that economics can say many things about sports. But this is not the
motivating idea behind this survey. It is not about what economics can do
for sports. The idea is precisely the opposite: It is about what sports can do for
economics.

In the 16" and 17" centuries, stones falling from towers in Pisa and
Florence sparked fundamental insights for Galileo Galilei (1564-1642) in his
tests of the theory of gravity. Sir Isaac Newton (1642-1727) followed the same
concept in the 17" and 18" centuries but worked with data from apples falling
from trees. Apples or stones contributed to providing the empirical evidence
necessary to evaluate a number of theories of physics for the first time. Just as
data involving stones and apples were useful in physics, data from sports are
useful for economics. Sport replaces apples and stones, and economics replaces
physics. Using sports, this survey presents important research that has allowed
economists to obtain novel insights into human behavior in recent years. This is
what distinguishes it from other economics surveys.

Talking about distinctions, “what most distinguishes economics as a
discipline from other disciplines is not its subject matter but its approach. ...
The economic approach is applicable to all human behavior” (Becker, 1976).
In other words, because it is an approach applicable to all forms of human
behavior, any type of data about human activity is potentially useful to evaluate
economic theories. In fact, sports are in many ways the perfect laboratory for
testing economic theories for a number of reasons. There is an abundance of
readily available data, the goals of the participants are often uncomplicated
(score, win, enforce the rules), and the outcomes are extremely clear. The stakes
are typically high, and the subjects are often professionals with experience. And

o, “if one of the attractions of spectator sports is to see occasionally universal
aspects of the human struggle in stark and dramatic forms, their attraction
to economists is to illustrate universal economic principles in interesting and
tractable ways” (Rosen and Sanderson, 2001). More importantly, if economists
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are sufficiently lucky, sports may provide not just one illustration but the very
first empirical test of an economic theory.

Perhaps the clearest instance of what motivates this survey and what it sets
out to accomplish can be found in the movie A Beautiful Mind, Oscar recipient
for Best Picture in 2001. It portrays the life and work of John F. Nash Jr., who
received the Nobel Prize in Economics in 1994. Perhaps you would think that
after a movie and a Nobel Prize, the theories of Mr. Nash must have been solidly
established and empirically validated on countless occasions. Right? Well, not
quite. A class of his theories deals with how people should behave in strategic
situations that involve what are known as “mixed strategies,” that is, choosing
among various possible strategies when no single one is always the best when
you face a rational opponent. The first article | will briefly review uses data from
a specific play in soccer (a penalty kick) with professional players to provide
the first complete test of a fundamental theorem in game theory: the Minimax
theorem. This theorem can be regarded as a special case of the more general
theory of Nash (1950, 1951) as it applies only to two-person, zero-sum or
constant-sum games, whereas the Nash equilibrium concept can be used with
any number of players and any mixture of conflict and common interest in the
game.

This survey is divided into the following main sections:

1. Game Theory

2. Experimental Economics
3. Labor Economics

4. Finance

5. Crime

6. Behavioral Economics and Human Preferences

Il. LITERATURE REVIEW

1. Game Theory

1.1. The Minimax Theorem

| thought there was nothing worth publishing until the
Minimax Theorem was proved. As far as | can see, there
could be no theory of games without that theorem.

—John von Neumann, 1953
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As Kreps (1991) notes, “the point of game theory is to help economists
understand and predict what will happen in economic, social and political
contexts.” But if von Neumann considered, as the initial quotation suggests,
that there could be no theory of games without first proving the Minimax
theorem, then it seems appropriate to think that he would have considered that
there could be no empirical applicability of the theory of games without first
having verified empirically that theorem. As will be noted below, the Minimax
theorem was not empirically verified until 2003.

A likely reason is that the empirical verification of strategic models of
behavior is often difficult and problematic. In fact, testing the implications of any
game theoretical model in a real-life setting has proven extremely difficult in the
economics literature for a number of reasons. A primary reason is that many
predictions often hinge on properties of the utility functions and the values
of the rewards used. Furthermore, even when predictions are invariant over
classes of preferences, data on rewards are seldom available in natural settings.
Moreover, there is often great difficulty in determining the actual strategies
available to the individuals involved, as well as in measuring these individuals’
choices, effort levels, and the incentive structures they face. As a result, even the
most fundamental predictions of game-theoretical models have not yet been
supported empirically in real situations.

Von Neumann published the Minimax theorem in his 1928 article Zur
Theorie der Gesellschaftsspiele. The theorem essentially says:

For every two-person, zero-sum game with finitely many strategies, there
exists a value \V and a mixed strategy for each player, such that:

(a) Given player 2's strategy, the best payoff possible for player 1 is \/ and
(b) Given player 1's strateqy, the best payoff possible for player 2 is —V.

Equivalently, Player 1's strategy quarantees him a payoff of V regardless of
Player 2's strategy, and similarly Player 2 can guarantee himself a payoff of V.

A mixed strategy is a strategy consisting of possible moves and a probability
distribution (collection of weights) that corresponds to how frequently each
move is to be played. A game is called zero-sum or, more generally, constant-
sum, if the two players’ payoffs always sum to a constant, the idea being that
the payoff of one player is always exactly the negative of that of the other player.
The name Minimax arises because each player minimizes the maximum payoff
possible for the other. Since the game is zero-sum, he or she also minimizes his
or her own maximum loss (i.e., maximizes his or her minimum payoff).
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Most games or strategic situations in reality involve a mixture of conflict
and common interest. Sometimes everyone wins, such as when players engage
in voluntary trade for mutual benefit. In other situations, everyone can lose, as
the well-known prisoner’s dilemma situations illustrate. Thus, the case of pure
conflict (or zero-sum or constant-sum or strictly competitive) games represents
the extreme case of conflict situations that involve no common interest. As such,
and as Aumann (1987) puts it, zero-sum games are a “vital cornerstone of game
theory.” It is not a surprise that they were the first to be studied theoretically.

In Palacios-Huerta (2003) | noted that a penalty kick in soccer was the
ideal setting to test for the first time the Minimax theorem. Its clear and simple
structure presents notable advantages over other plays in professional sports
and other real-world settings.?

Minimax play yields two sharp testable predictions about the behavior of
kickers and goalkeepers:

m Success probabilities—the probability that a goal will be scored (not
scored) for the kicker (goalkeeper)—should be the same across strategies
for each player;

m Each player’s choices must be serially independent given constant payoffs
across games (penalty kicks). That is, individuals must be concerned only
with instantaneous payoffs, and intertemporal links between penalty
kicks must be absent. Hence, players’ choices must be independent
draws from a random process. Therefore, they should not depend on
one’s own previous play, on the opponent’s previous play, on their
interaction, or on any other previous actions.

| initially tested these implications in Palacios-Huerta (2003) with 1,417
penalty kicks, and again in Palacios-Huerta (2014a) with 9,017 penalty kicks.
The empirical evidence in both cases indicates that the hypothesis that scoring
probabilities are identical across strategies cannot be rejected at the individual
level for most players at conventional significance levels; the number of rejections
is in fact essentially identical to the theoretical predictions. Further, runs tests and
regression-based tests also show that the hypothesis of randomization cannot
be rejected for the majority of players: professional subjects neither appear
to switch strategies too often nor too infrequently, but just about the right
amount.

2 See the discussion in Palacios-Huerta (2014) about the limitations and shortcomings of other plays in other
sports such as serves in tennis and pitches in baseball (for example, by ignoring the role of risk, Ely, Gauriot,
and Page [2017].)
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These results represent the first time that both implications of von
Neumann’s Minimax theorem are supported under natural conditions.?

1.2. Backward Induction

Backward induction, as a process of reasoning backwards in time, from the
end of a problem or situation, to determine a sequence of optimal actions is
used to compute subgame perfect Nash equilibria in sequential games. This is an
important refinement of Nash equilibria of dynamic strategic situations.

A key question, therefore, is the following: Is backward induction implied
by rationality? It turns out that it is not rationality, nor even mutual knowledge
of rationality, but common knowledge of rationality that implies backward
induction outcomes. Aumann (1995) notes that common knowledge of
rationality “is an ideal condition that is rarely met in practice,” and further
contends that if this condition is absent, backward induction outcomes need
not emerge.

But, can humans, any humans, satisfy common knowledge of rationality?

The empirical evidence from a number of experimental lab studies
conducted with college students documents systematic departures from the
backward induction outcome in various games. Studies often conjecture that
various forms of social preferences, limited cognition, or even simply failures
of backward induction reasoning play an important role in explaining why the
equilibrium outcome is rarely observed in the lab.

Palacios-Huerta and Volij (2009) depart from previous experimental studies
in the subject pool they consider: subjects who are very likely characterized
by a high degree of rationality, namely expert chess players. These players devote
a large part of their life to finding optimal strategies for innumerable chess
positions using backward induction reasoning. More important, one can safely
say that it is common knowledge among most humans that chess players
are highly familiar with backward induction reasoning. The purpose in this
study is to use these subjects to study the extent to which knowledge of an
opponent’s rationality is a key determinant of the predictive power of subgame-
perfect equilibrium in the classic centipede game. By varying the “closeness”
to common knowledge of rationality across different experimental treatments, it
is also possible to separate the hypothesis of the epistemic literature on rationality
from that of social preferences.

3 In a neuroeconomics study, Palacios-Huerta et al. (2014) “locate” Minimax in the brain.
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The main findings are that both in the field and in the lab, when chess
players play against chess players, the outcome is very close to the subgame-
perfect equilibrium prediction. Further, in the lab experiments more than 70 percent
of the games ended at the first node, and every chess player converges fully to
equilibrium play already at the fifth repetition.

These results suggest that the ideal condition of common knowledge
of rationality seems to be approached closely when chess players play the
centipede game. Also, when students play against chess players the outcome
is much closer to the subgame-perfect equilibrium than when students play
against students. These findings are also highly consistent with the predictions
of the theoretical literature in that the predictive power of subgame-perfect
equilibrium hinges mainly on knowledge of players’ rationality, and not on
altruism or social preferences. In an interesting paper, Baghestanian and Frey
(2016) replicate these findings with GO players.

Hence, the results offer novel support for standard approaches to economic
modeling based on the principle of self-interested rational economic agents
whose behavior is in turn based on their assessments of the behavior of their
opponents in a game.

2. Experimental Economics: Field and Lab

Although Vernon Smith received the 2002 Nobel Prize in Economic Sciences
“for having established laboratory experiments as a tool in empirical economic
analysis,” this tool has become under severe attacks in recent years. A main
critique is that the data generated in laboratory experiments are not “realistic,”
and hence to obtain more realistic data we should pursue experiments not in
the lab but in the field.

From a theoretical perspective, Falk and Heckman (2009) explain in some
detail why this critique is not only misguided but plain wrong.

From an empirical perspective, Camerer (2015) reviews the available studies
on markets, student donations, fishing, grading, sports cards and restaurant
spending that provide the closest matches of lab and field settings, protocols
and subjects and confirms these predictions. He concludes that “no replicated
evidence that experimental lab data fail to generalize to central empirical
features of field data when the lab features are deliberately closely matched to
the field features.” In Palacios-Huerta and Volij (2008) we performed exactly the
same type of exercise but in situations that involve game-theoretical strategic
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interaction. This is an exercise that would appear to be particularly relevant in
game theory because this is in fact one of the areas where laboratory data are
often used to inform theory, but where no joint field-lab evidence exists.

In particular, we study the same strategies with the same professional
subjects playing the same penalty kick game not in real life with a soccer ball
but in a laboratory setting with cards. The idea is to evaluate the extent to
which experimental lab data generalize to central empirical features of field
data when the lab features are deliberately closely matched to the field features.

We find that the behavior of professional soccer players contrasts sharply
with the overwhelming experimental evidence from the psychological and
economics literatures. Years of field experience appear to be quite valuable for
generating randomness in strategically similar laboratory games. In fact, this is
the first time that subjects have been found to display statistically significant
serial independence in a strategic laboratory game. Further, subjects equate
payoffs across strategies and to the equilibrium success rates. In other words,
they behave in the lab essentially as they do in the field.

These two pieces of evidence represent the first time that a pool of
subjects satisfy the equilibrium conditions in the laboratory in games requiring
probabilistic mixtures. Experience transfers from the field to the lab, consistent
with the review in Camerer (2015) in non-strategic settings.

3. Labor Economics

3.1. Taxation

Tax-induced international mobility of talent is an important public policy
issue. For instance, high tax rates may induce highly paid workers to migrate to
countries where the tax burden is lower, hence limiting the redistribution effects
of progressive taxation. There are vast empirical literatures on labor supply and
taxable income responses to taxation within countries. There are also many
studies on the effects of capital taxation on multinational corporations and
international capital mobility that find substantial mobility effects. But there
is very little empirical work on the effect of taxation on the spatial mobility of
individuals, especially among high-skilled workers. This is partly due to a lack
of micro data with citizenship information and various challenges to identify
causal tax effects on migration.
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Kleven, Landais and Saez (2013) takes an important step to fill this gap in
the literature by taking advantage of the specific labor market for professional
football players in Europe. This market offers three important advantages for
the study of mobility and taxation. First, international mobility is high. Second,
extensive data on the careers and mobility of professional football players can
be gathered for most countries over long time periods. Third, it is possible to
exploit many sources of variation in both tax policy and labor market regulation
to identify the effect of taxation on mobility in the football market: (i) Top tax
rates vary across countries and over time; (i) Some countries have introduced
preferential tax schemes to immigrant workers; (i) The so-called Bosman ruling
by the European Court of Justice in 1995 lifted preexisting restrictions on
player mobility, facilitating an analysis of the interaction between taxes and
regulation on mobility.

The authors find evidence of strong mobility responses to tax rates, with
an elasticity of the number of foreign (domestic) players to the net-of-tax rate
around 1 (around 0.15). They also find evidence of sorting effects (low taxes
attract high ability players who displace low-ability players) and displacement
effects (low taxes on foreigners displace domestic players). These results, which
can be rationalized in a simple model of migration and taxation with rigid labor
demand, represent the first causal evidence of taxation on location choice and
mobility in the literature.

3.2. Human Capital: Pay, Performance, and Schooling Returns

Two important papers fall within the category of the “human capital returns”
literature. The first one, Scully (1974), is essentially the first paper that calculates
subjects’ marginal revenue products. The purpose of this paper is to measure
the economic loss to the players due to the restrictions of the reserve clause in
baseball. To do so, he estimates the relationships between player performance
and salary, and the predicted salary is compared to the predicted player
marginal revenue product. The approach has substantial advantages over much
of the literature: 1) data on individual subjects is available; 2) salary functions
can be estimated in labor market characterized by extensive bargaining; 3) it is
posible to estimate marginal revenue products of the factors of production; and
4) rates of monopsonistic exploitation can be obtained by comparing salary
and marginal revenue products.

The second paper, Stevenson (2010), nicely starts as follows: “While
economists have spent decades estimating the returns to an additional year of
schooling, less is known about how what young people do in school contributes
to these returns. One presumption is that classroom learning is the source
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of these returns, yet academic research has simultaneously had little success
connecting the returns to schooling to high school curriculum and found large
associations between labor market returns and nonclassroom oriented activities
such as sports participation.” In particular, the author follows a long debate
in both economics and sociology about the merits of high school sports. As
with other aspects of the curriculum, “what remains elusive is whether benefits
associated with athletics are treatment effects (caused by participation) or
merely selection effects (associated with the type of student who chooses to
participate in athletics).” In order to avoid this critical difficulty, Stevenson notes
that between 1972 and 1978 U.S. high schools rapidly increased their female
athletic participation rates in order to comply with Title IX. This allows her to
examine the causal implications of this expansion by using variation in the
level of boys" athletic participation across states before Title IX to instrument
for change in girls’ athletic participation. Importantly, she finds that a
10 percentage point rise in state-level female sports participation generates
a 1 percentage point increase in female college attendance and a 1 to 2
percentage point rise in female labor force participation.

3.3. Discrimination

In the past two decades, substantial progress has been made in the
development of theoretical frameworks to study different aspects of racial
differentials in wages, employment, and other labor market outcomes, including
in professional sports (see Kahn, 1991). Gary S. Becker’s (1957) classic model
of discrimination differs from almost all other major models of discrimination
in that it departs from the standard assumption that firms maximize profits. As
long as discrimination persists in equilibrium, prejudiced firms will earn lower
profits. Similarly, if workers engage in prejudice (e.g., by refusing to work with
certain groups of workers) or consumers do (e.g., boycotting products supplied
by those groups) then they will forego earnings or pay higher prices because of
their prejudice.

A common empirical approach to test models of discrimination is to test
directly whether the wage equals the value of marginal product as predicted
by profit maximization. We can test, for instance, whether subjects with
similar statistical measures of performance receive equal wages. Such studies,
however, are always subject to the criticism that the statistical measures we
observe may not capture productivity exactly. It is possible to think of estimating
a production function and ask whether wage differentials are proportional to
marginal productivity differences. This approach, however, requires strong and
implausible assumptions to identify the marginal product.
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Szymanski (2000) suggests a novel test using soccer. Assume soccer fans
care only about winning and team owners care only about pleasing the fans
and therefore increasing profits. Then, for a given salary bill, the teams’ win/
loss records should be independent of the racial composition of the team. If,
among teams with the same total salary bill, those with more black players have
better records, then a team could improve its performance by hiring more black
players. Either the team owners must not be maximizing profits, or consumers
must care about the racial composition of the team.

Thus Szymanski found a clever way out of the many problems that plague
the empirical analysis of discrimination. Instead of worrying fruitlessly about the
standard omitted variable bias, he argued for a market-based test of racial
discrimination. And it could in principle be possible to perform such test if we
could find a setting where performance is easily measurable, workers’ ability is
a very important source of firm performance, and the labor market is efficient.
This is precisely what Szymansi does. He studies a dataset of 39 clubs over the
16-year period 1978-1993 in the professional English soccer leagues to analyze
how the proportion of black players employed impacts the success of soccer
clubs after controlling for wage expenditure.

Intuitively, in this model an owner’s preference for discrimination can be
simply seen as a tax on the success of his team. For a given level of talent,
the club will have to pay more than a non-discriminating club. This yields a
testable hypothesis: the expected performance (in terms of team position in
the league), given any level of wage expenditure, should be worse for teams of
discriminating than non-discriminating owners.

Consistent with the hypothesis that a taste for discrimination is behind the
observed shares of black professional soccer players in some clubs, Szymanski
finds that a regression of league position on the race variable, controlling for the
wage bill, is statistically significant. If factors completely uncorrelated with racial
discrimination were responsible for the distribution of black soccer players, the
coefficient of the race measure should not have been statistically different
from zero.

How did the situation evolve since the end of the sample period 1978-1993
in Szymanzki, say over the following 16-year period 1993-2008? Specifically, is
there any evidence that competition alleviates this form of racial discrimination
over time?

There are reasons to think that the situation, in fact, may not have been
sustainable. Arrow (1973) contends that if the market in question were efficient
then non-discriminating profit-maximizers, taking advantage of the underpriced
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asset, would be able to drive the discriminating firms out of the market over
time. In other words, in a competitive market, this type of discrimination would
be competed away since non-discriminatory clubs would employ black players,
given their lower cost (at any given level of talent).

In the sample period examined by Szymanski, the market for corporate
control of English professional soccer clubs was still very limited and management
policies were extremely conservative. However, since the early 1980s, a market
for corporate control has emerged, English soccer has become both more
competitive and more open to new ideas. Besides an even more competitive
labor market, the shares of black players have continued to increase relentlessly
during the past three decades.

For these reasons, the theory suggests that the wage premium for white
players should shrink over the years, and perhaps even disappear. In Palacios-
Huerta (2014c¢) | find evidence that confirms this hypothesis: the impact of the
race variable has disappeared, to the point that the coefficient is statistically
insignificant and identical to zero (see also Goff, McCormick and Tollison, 2002.)

Besides studying conscious forms of discrimination, it is also possible to
study unconscious or implicit forms of discrimination (an unconscious mental
association between members of a social group and a given negative attribute)
for the first time in this sports setting. This type of discrimination has received a
lot of attention from psychologists, while economists have tended to focus on
conscious forms of discrimination. Gallo, Grund and Reade (2013) use a large
dataset on soccer matches in England to investigate discrimination by referees
against players belonging to specific social groups, in particular against players
of oppositional identity (defined as players who are foreign, non-white and
who are from the same background as the most sizable minorities in the United
Kingdom). The empirical evidence shows that white referees award significantly
more yellow cards against non-white players of oppositional identity, controlling
for several player, team, referee and match characteristics.

Finally, Parsons et al. (2013) note an important issue: discrimination alters
discriminated groups’ behavior generally, and biases in measured productivity
must be accounted for in generating measures of wage discrimination. In
particular, they study Major League Baseball umpires and find that they do
express their racial and ethnic preferences when they evaluate pitchers. Pitchers
understand the incentives and throw pitches that allow umpires less subjective
judgment. This is a very important aspect first noted in this study because
these direct and indirect effects bias performance measures of minorities
downward. They also find support for Price and Wolfers’ (2010) results on racial
discrimination among NBA referees.
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3.4. Talent Discovery and Assortative Matching in Labor Markets

The option value of employment relationships is critical for efficient
turnover decisions in labor markets. Hiring a run-of-the-mill worker, whose
ability is well known, is socially inefficient if it is possible to hire someone else, who
is equally able in expectation, but could turn out better or worse. In this case,
upside risk is more valuable than downside risk, because successful workers
tend to have longer careers than unsuccessful ones. Hence, it would be socially
efficient if firms preferred riskier over safer job candidates. A problem arises
when worker performance is readily observable to competing employers, e.g.,
in creative industries such as music and sports. Here the finders do not get to
keep the stars they discover, at least not at a wage that would leave enough
rents to compensate employers for their initial investment. When differences
in ability entail large differences in economic value, it is also unrealistic to
expect entry-level workers to compensate firms for the full value of the chance
to be discovered. In this case, employers rationally adopt a lenient threshold
for retaining experienced workers. This allows “mediocrities”, workers whose
ability is already revealed to be below the threshold for efficient retention, to
survive in the labor market. As a result, average worker ability in the industry is
inefficiently low (Tervi®, 2009).

Peeters, Szymanski, and Tervid (2018) test this reasoning using 38 years
of high frequency data on worker performance in the labor market of English
soccer managers. In this industry, winning games is a commonly acknowledged
and universal benchmark of worker performance While soccer is a classic
example of team production, the manager’s distinct role allows to separate his
contribution from the contribution of other inputs, which the authors assess
using the audited financial statements of the clubs. A unique feature of this
setting is that the exact timing of each performance (i.e., each game) is known.
The authors can therefore (re-)estimate each active worker’s ability after each
calendar month, based solely on contemporaneously available performance
information.

The authors then study each instance where an employer hires an
experienced worker, i.e., a manager who had previously been employed by
another club. They compare the estimated ability of the selected experienced
manager to recently hired “entrant” workers without prior experience. For more
than forty percent of these hires, the revealed ability of the rehired experienced
manager lies below the threshold, which would maximize the average ability
of the active workforce in the sample. For around one fifth of these hires the
revealed ability of the experienced manager even lies below the expected ability
of recent entrants. This implies that, in the language Tervid (2009), many
“mediocre” incumbent workers are being retained in the labor market.
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The analysis also shows that it is extremely difficult to predict a manager’s
ability before he enters his first employment spell. However, as managers gain
experience, their ability is quickly revealed to the market as a whole. In
combination with the inability of managers to either finance their own entry
into the labor market or credibly commit to long-term contracts with their initial
employer, these unique circumstances closely resemble the setting of Tervid
(2009). This is an important paper which overcomes the difficulties found even
in experiments designed with a similar purpose (Pallais, 2014).

Related to the issues just discussed is that fact that firms can use hiring and
separations through layoffs, quits, or retirement as tools to increase productivity
and profits. Firms may hire young, inexperienced workers who have just entered
the labor market or more experienced workers who have quit or been let go
from another job. Positive assortative matching, whereby better workers tend to
move to better firms, is a natural consequence. Interestingly enough, this fact
is not well established in an important theoretical and empirical literature as
several problems persist both on the theoretical and empirical sides. For instance,
with the data available to researchers it is extremely difficult, if not impossible,
to properly measure workers’ and firms’ type, productivity is typically reported
at the level of the firm, and measures of individual productivity are usually not
available. Filippin and Van Ours (2015), however, manage to investigate the
existence, the direction, and the intensity of assortative matching free from
most of these difficulties by exploiting the unique features of a dataset based
on the 24-hour relay marathon “San Martino” held in Belluno (Italy), in which
runners perform in teams.

3.5. Tournaments and Competition

Much attention has been devoted to studying models of tournaments or
situations in which an individual’s payment depends only on his or her output
or rank relative to that of other competitors. Academic interest derives from
the fact that under certain sets of assumptions, tournaments have desirable
normative properties because of the incentive structures they provide.
Importantly, tournament competitions are pervasive in organizations, and
often characterize situations such as competitions for promotion in internal
labor markets in firms and organizations, patent races, political elections, and
many others. As a framework of analysis, over the last couple of decades a
large literature has studied a number of important aspects of this incentive
scheme both theoretically and empirically. Some of these aspects have been
first documented in a sports setting: incentives, dysfunctional consequences,
relative abilities and career prospects. They are discussed next.
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3.5.1. Tournaments and Incentives

Ehrenberg and Bognanno (1990) uses nonexperimental data to test
whether tournaments actually elicit effort responses. This is the first and most
critical testable implication of the model. The authors focus on professional golf
tournaments because information on the incentive structure (prize distribution)
and measures of individual output (players’ scores) are both available. They find
strong support for the proposition that the level and structure of prizes in PGA
tournaments influence players’ performance.

3.5.2. Tournaments and Dysfunctional Responses

Strong incentives may have dysfunctional consequences. CIA field agents
rewarded on the number of spies recruited fail to invest in developing high
quality spies. Civil servants rewarded on outcomes in training programs screen
out those who may most need the program. Training agencies manipulate the
timing of their trainees’ performance outcomes to maximize their incentive
awards. Teachers cheat when schools are rewarded on student test scores. A
theoretical literature going back at least thirty years has studied the possibility
of dysfunctional responses to incentives in different settings as strong incentives
may be particularly damaging if agents can devote resources not only to
productive activities but also to depressing each other’s output.

However, while anecdotal accounts of “back-stabbing,” bad-mouthing and
other sabotage activities are easy to find, there does not exist any systematic
work documenting such responses. An obvious reason why such actions are
usually impossible to document is that workers who sabotage their fellow
workers’ performance typically go to great lengths to conceal their actions.

These critical difficulties are overcome in Garicano, and Palacios-Huerta
(2014) who study an incentive change where both productive and sabotage
activities can be directly observed.

Football teams that engage in league competition (round-robin
tournaments) have historically been rewarded with 2 points for winning a
match, 1 point for tying, and no points for losing. In the run up to the football
World Cup that was to take place in the US in 1994, the governing body of the
game FIFA, decided to change the reward for the winning team from 2 points
to 3 points while leaving the reward for ties and losses unchanged.

This change subsequently became part of the Laws of the Game and was
applied after 1995 to all league competitions worldwide. Garicano and Palacios-
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Huerta use a detailed data set on football matches in Spain before and after
the change to study the impact of this change in rewards along a number of
dimensions.

This setting has two unique advantages. First, negative activities (or
sabotage or “dirty play” intended to reduce the performance of the competitor)
are observable. Second, the very same teams that engage in league play were
playing at the same time in a different tournament that experienced no changes
in incentives. Using their behavior in this tournament, it is possible to eliminate
the effect of any changes in styles of play or other time trends unrelated to the
incentive change.

Consistent with the theoretical implications, measures of offensive effort
("good effort”) such as shot attempts on goal and corner kicks increased.
Interestingly enough, indicators of sabotage activity such as fouls and unsporting
or dirty behavior punished with yellow cards also increased following the
change. It turns out that the net result of these opposing forces was that
the number of goals scored (the main desirable outcome) did not change.

3.5.3 Tournaments and Relative Abilities

Brown (2011) notes that internal competition may motivate worker effort,
yet the benefits of competition may depend critically on workers’ relative
abilities: as such large skill differences may reduce efforts. Brown uses panel data
from professional golf tournaments and find that the presence of a superstar
is associated with lower performance. In particular, on average golfers’ first-
round scores are approximately 0.2 strokes worse when, for example, Tiger
Woods (the superstar in her database) participates relative to when Woods is
absent. The overall tournament effect is 0.8 strokes, and there is variation in
this adverse superstar effect depending on the quality of Woods's play. This
is an important paper that nicely complements the empirical literature on
competition in tournaments.

3.5.4. Career Prospects

Career prospects create implicit effort incentives. This is a fundamental
proposition in labor markets both in the sense of within-firm promotions and
external career opportunities. But this fundamental proposition is difficult to test
because researchers cannot randomly “assign” career prospects to economic
agents. To overcome this challenge, Miklos-Thal and Ulrich (2016) use data
from professional soccer, where employees of the same club face different
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external career opportunities depending on their nationality. More precisely,
they test whether the career prospect of being selected to a Euro Cup national
team affects players’ pre-cup performances, using nationals of countries that
did not participate in the Euro Cup as a control group. Interestingly, they find
that the Euro Cup career prospects have positive effects on the performances
of players with intermediate chances of being selected to their national team,
but negative effects on the performances of players whose selection is very
probable.

4. Finance

The efficient markets hypothesis is perhaps the most important hypothesis
in financial economics. It is most commonly associated with Eugene Fama and its
early origins can be traced back to Louis Bachelier who studied the dynamics of
stock price behavior. If the theory is correct, that is if observed changes in stock
prices are unpredictable, there is not much we can do to gain an advantage
over other traders, except perhaps to try to identify the news that causes stock
prices to rise and fall and understand the size of any likely price jump. Even this
is difficult, often impossible.

This theory implies that the price of an asset should jump up or down
discretely when news breaks and then remain flat until further new arrives. Thus
we would need to isolate a news event—finding a meaningful window of time
after it in which we could be certain that no further news has arrived. But how
can we ascertain that no more news have occurred when there is the potential
for news to arrive continually? It does not appear to be possible to stop the
time for news but let the time for trading continue (and then test that the price
is not changing). Time is the same for everyone.

Actually, it is even worse, much worse: no news can be very informative,
and we do not know how many news are contained in the absence of news and
the simple passage of time.

Thus, the situation seems hopeless. But sports provide a unique setting
were none of these crucial difficulties exist. Croxson, and Reade (2014) study
market efficiency using high-frequency data extracted from live and heavily-
traded soccer betting markets. The major news in soccer betting concerns the
arrival of a goal. Thus, if betting markets are efficient then prices should respond
immediately and completely to goal arrival.

The authors further address the many identification challenges very
cleverly by exploiting the existence of the half-time interval. In fact, this break
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in play provides a golden opportunity because the playing clock stops but the
betting clock continues. Hence, any drift in half-time prices can be interpreted
unambiguously as evidence for market inefficiency since efficient prices should
not drift during the newsless interval. This is a testable hypothesis. Further, it
is possible to apply a test for statistical efficiency to half-time prices in games
in which a goal arrives just before the start of the break (“cusp goals”), as
well as a test for economic efficiency which would ask whether a hypothetical
trader could make money during the interval by exploiting any potential over- or
under-reaction to cusp goals.

The results of this fascinating paper provide strong support for the
hypothesis of market efficiency.

5. Crime

In McCormick and Tollison’s (1984) classic paper, the authors note that
they could study the addition of a third referee to conference basketball
games in 1978 to test Gary Becker’s (1968) model of the economics of crime
and punishment, using fouls called on basketball players. The added referee
increased the probability that a foul would be detected. Hence, if behavior
didn’t change, the number of fouls called in a game would rise. But player
behavior is likely to adapt to the larger probability of being called for a foul, and
the number of actual fouls would decline as a result. McCormick and Tollison
found that the number of foul calls fell by more than 30% with the addition
of the third referee, in line with a key implication of Becker’s model, a cornerstone
in the study of the economics of crime.

6. Behavioral Economics and Human Preferences

6.1. The Resolution of Uncertainty

Experimental evidence suggests that individuals are more risk averse when
they perceive risk that is gradually resolved over time. However, despite the
evidence and the intuitive appeal of this proposition, until recently this essential
insight has not been formalized in the economics literature. Dillenberger (2010)
studies a decision maker who has recursive, non-expected utility preferences over
compound lotteries. The decision maker has preferences for one-shot resolution
of uncertainty if he always prefers any compound lottery to be resolved in a
single stage. He also establishes an equivalence between dynamic preferences
for one-shot resolution of uncertainty and static preferences that are identified
with commonly observed behavior in Allais-type experiments.
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The notion that Dillenberger formalizes is an idea first raised by Palacios-
Huerta (1999), which | described with a simple example as follows: “On a given
day in June 1994, in Los Angeles, the national soccer teams from Brazil and Italy
played in the World Cup final. As most people in the world did, a well-known
Brazilian professor of economics in the United States watched the game. After
the regulation time the game was tied. After an extra thirty minutes the game
remained tied. The soccer champion of the world for the next four years then
had to be decided in a five-penalty-kick shoot-out. The professor then switched
off his television set, as perhaps did many other people, especially Brazilians
and ltalians. He also made sure he could not get any information about the
sequential resolution of the penalty kicks from the radio or from other people.
Why did he do it?”

As Dillenberger (2019) shows the formalization of the answer to this
question, however, is not trivial. To begin with, note that the expected utility
model of preferences, cannot explain this behavior: if the opportunity cost
of time is zero, if no actions can be taken to affect the final outcome and,
obviously, if there is no disutility attached to watching any one player kick
a soccer ball, then the professor should be indifferent ex ante between watching
the penalty shoot-out and not watching it. In other words, the process of the
resolution of the uncertainty itself should not provide any disutility. But it does.
This is a phenomenon which started from an observation in a sports setting.

6.2. Psychological Pressure in Dynamic Competitive Environments

Motivated by evidence from new and richer datasets, during the last
couple of decades, an important body of research has attempted to incorporate
psychological motives into standard economic models. A great deal of laboratory
evidence has been accumulated demonstrating circumstances under which
strict rationality considerations break down and other patterns of behavior,
including psychological considerations, emerge. Nature, however, is less willing
to contribute with empirical evidence. In fact, it rarely creates the circumstances
that allow a clear view of the psychological principles at work. And when it does,
the phenomena are typically too complex to be empirically tractable in a way
that allows psychological elements to be discerned within the characteristically
complex behavior exhibited by humans.

In Apesteguia and Palacios-Huerta (2010) we noted that a penalty shoot-out
(a sequence of penalty kicks by two teams) provides an ideal, clean opportunity
in a real-world environment to discern the presence of psychological elements.
Among others, and in addition to the virtues of a penalty kick described in Palacios-
Huerta (2003), a penalty shoot-out is a randomized natural experiment in a
tournament in which the treatment and control groups are determined via
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explicit randomization. In this case the treatment given to one team is the order
of play: one team goes first in the sequence of tasks (penalty kicks) and the
other second. As is well known, randomized experiments provide researchers
with the critical advantage that they guarantee that the conditions for causal
inference are satisfied.

We studied 269 shoot-outs (and in Chapter 5 of Palacios-Huerta [2014a]
the sample was extended to 1,001 shoot-outs) and found that a penalty
shoot-out is not a 50-50 lottery. It turns out that is more like a 60-40 lottery
where the first-kicking team has 20 percent more tickets. The order of play
is strongly significant and there is a sizeable advantage to the team that is
first to kick. The leading/lagging asymmetry that is imposed by the randomly
determined order of competition appears to cause psychological differences
that impact performance. We also find that individuals are aware of this effect
and rationally respond to it when given the chance by choosing to kick first.
This means that research on dynamic competitive settings that incorporate
psychological elements associated with the state of the competition may offer
valuable insights that otherwise would be lost.

Gonzalez-Diaz, and Palacios-Huerta (2016) extend the same idea to study
cognitive performance in a high-stakes competitive environment also in a
tournament framework. The setting is a chess match where two players play
an even number of chess games against each other alternating the color of the
pieces. White pieces confer an advantage for winning a chess game and who
starts the match with these pieces is randomly decided. The theoretical analysis
shows that in this setting there is no rational reason why winning frequencies
should be better than 50-50 in favor of the player drawing the white pieces in
the first game. Yet, we find that observed frequencies are again about 60-40.

We conclude from these two articles that the evidence is consistent with
the hypothesis that psychological elements affect cognitive and non-cognitive
performance in dynamic competitions in the face of experience, competition,
and high stakes. Morillo (2011) also confirms these findings on leading/lagging
asymmetries in performance among NBA players in free-throws.

Just as a corollary, when the order of actions generates psychological
effects that may influence performance, there may be policy recommendations
to design an ex ante fairer order. In Palacios-Huerta (2012) | have proposed
the order in the Prouhet-Thue-Morse (PTM) sequence as a way to mitigate and
perhaps eliminate any advantage inherent in the playing order. | am not aware
of any sports that follow this sequence (or those suggested in Brams and Ismail,
2018; and Anbarci, Sun, and Unver, 2018) although a version of it has been
trialled in Cup competitions in England and Holland during the past two years.
The closest sequence found in real-life competitions is that followed in tennis
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tiebreaks in which the order of the first two serves (AB) is reversed in the next
two serves (BA), so the first four serves are ABBA, and then this is repeated until
one player wins the tiebreaker: ABBA-ABBA- etc. The experiments in Chapter
5 in Palacios-Huerta (2014a) confirm that both the PTM and ABBA sequences
improve the fairness of the competition. Similarly, Cohen-Zada, Krumer, and
Shapi (2018) have recently found that serving first or second in ABBA tiebreaks
in tennis does not have any significant effect on the winning probabilities of the
two players.

Disentangling psychological advantage from strategic advantage is
no simple matter, and these articles are the first to show that psychological
elements associated with the dynamics of competition can be highly relevant to
determine performance regardless of strategic considerations.

Relatedly, Genakos, and Pagliero (2012) study the impact of interim rank
on risk taking and performance using data on professionals competing in
tournaments for large rewards. An excellent, unique feature of their setting
(weightlifting competitions) is that they observe both the intended action
and the performance of each participant, and so they can measure risk taking and
performance separately. They present two key findings. First, risk taking exhibits
an inverted-U relationship with interim rank. Hence, revealing information
on relative performance induces individuals trailing just behind the interim
leaders to take greater risks. Second, competitors systematically underperform
when ranked closer to the top, despite higher incentives to perform well.
Consistent with the previous findings, performance pressure on those leading
the competition is likely different from the pressure on those lagging behind.
In a follow-up paper, Genakos, Pagliero, and Garbi (2015) again focus on how
interim ranking in a dynamic tournament affects performance. The nice aspect
in this new setting is that they can focus on how performance varies depending
on interim ranking, while holding constant the type of task being performed.
They can do this by exploiting a unique feature of diving competitions: an
athlete’s entire dive list is announced before the competition begins. Athletes
must perform the exact movements required for the announced dives. No
changes are allowed. Thus, the full list of movements to be performed within
each competition is completely predetermined. This feature greatly simplifies
the analysis of the impact of interim rank on performance, since athletes’
strategies cannot respond to events during the competition. Although the skill
sets required by competitive diving and weightlifting are completely different
(agility vs. strength), they still find consistent evidence that professional divers,
like weightlifters, underperform when close to the top of the interim ranking.*

4 Consistent with the research reviewed in this subsection, Krumer, and Lechner (2017) examine the role
of schedule in round-robin tournaments between three and four contestants in FIFA World Cups, UEFA
European Championships and in Olympic wrestling events. They find a substantial advantage to the
contestant who competes in the first and third matches.
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6.3. Experience, Competition and Incentives

Psychologists and others in recent yers have place great
emphasis on limits on individual rationality, but people
train themselves to reduce and sometimes more than fully
overcome their emotions.

—@Gary Becker, 1996

As we have just seen, pressure associated with the state of the competition
may cause significant differences in the performance of the competitors. In
Apesteguia and Palacios-Huerta (2010) the effect was found among professionals
in a high stakes competitive setting. Thus, professionalism, high stakes and
competition did not appear to eliminate their emotional responses. Nevertheless,
the vast majority of professionals players in that study rarely encountered the
situation they faced (a penalty shoot-out). Hence, it is not known what would
happen if they had to face that situation much more frequently. If subjects
have some capacity to control their emotions and if the incentives to do so
become sufficiently greater, then, through training, practice and other forms of
investment, they could become less sensitive to psychological pressure. This is
a testable implication. In Palacios-Huerta (2014b) | take advantage of a unique
natural experiment in Argentina which was only run for one season to study this
hypothesis in exactly the same setting (a penalty shoot-out).

In the season 1988-89, the Argentine league championship decided to
experiment with an unusual points system: after each drawn match there will
be a penalty shoot-out to determine which team got a bonus point. That is, the
modified point system just for that season was as follows: 3 points if a team
wins the match, 2 points if a team draws the match and wins the penalty shoot-
out, 1 point if a team draws the match and loses the penalty shoot-out, and
0 points if a team loses the match.

Most professional players in most countries are involved in no more than
one or two penalty shoot-outs in their lifetime. The natural experiment in
Argentina meant that in that season every team was expected to be involved
in roughly one shoot-out every three weeks. Players were going to be exposed
to a situation much more frequently and in a much shorter period of time than
ever in the history of soccer. No team, country, league or tournament has ever
before or after featured such a high chance to be in that specific situation (a
penalty shoot-out) for such a long period of time (a weekly league competition
for 38 weeks). Thus this situation provides a unique opportunity to study if
the increased in incentives was sufficiently large to induce subjects, through
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training, practice and other forms of investment in “mental capital”, overcome
their psychological pressure. The answer is that they did: Winning probabilities
for the two teams was statistically no different from 50-50 in Argentina 1988-
19809.

A related question is not whether psychological effects but whether
psychological biases found in judgment and decision-making research remain
present in contexts in which experienced participants face strong economic
incentives.

Massey, and Thaler (2013) analyze the decision making of National
Football League teams during their annual player draft. This is a setting in which
monetary stakes are high and the opportunities for learning are rich. Using
archival data on draft-day trades, player performance, and compensation, they
compare the market value of draft picks with the surplus value to teams provided
by the drafted players. They find that top draft picks are significantly overvalued.
Similarly, Pope and Schweitzer (2011) test for the presence of a fundamental
bias, loss aversion, in a high-stakes context: professional golfers’ performance
on the PGA Tour. In this natural setting golfers have a salient reference point at
each hole, par, and yet they are rewarded for the total number of strokes they
take during a tournament. Evidence from over 2.5 million putts shows that even
the best golfers are subject to loss aversion.

Loss aversion relative to a reference point is an important concept in the
behavioral economics literature. But knowledge of where reference points come
from is limited. Anderson and Green (2015) propose that one’s personal best,
or past peak performance, acts as a reference point by inducing effort when
current performance would otherwise fall short. Analyzing a massive dataset
of online chess games, these authors find that players exert effort to set new
personal best ratings and quit once they have done so. Individuals do compete
with their past selves.

6.4. Social Effects and Endogenous Preference Formation

Social environments influence individual behavior. This is an important
aspect which has long been the focus of the literature on endogenous preference
formation but where convincing empirical tests are difficult to find.

Miguel, Saiegh, and Satyanath (2011) exploit the presence of hundreds
of international soccer players with different exposures to civil conflict in the
European professional leagues, and find a strong relationship between the extent
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of civil conflict in a player’s home country and his propensity to behave violently
on the soccer field, as measured by yellow and red cards.

Garicano, Palacios-Huerta and Prendergast (2001, 2005) is concerned
with the effect of nonmonetary incentives on behavior, in particular with the
study of social pressure as a determinant of corruption. The analysis differs
from extensive work in the literature on corruption both in the origin of the
incentives to deviate from honest behavior (social pressure) and in the agent
whose behavior is studied (a judge).

For obvious reasons, however, it is very difficult to test empirically theories
that incorporate the impact of social influences on individual decision-making.
Social forces are difficult to quantify or even to observe accurately, and the
influence on behavior cannot be ascertained unless it is clear how the individual
would have acted in the absence of such forces. These difficulties increase an
order of magnitude if we consider situations where the individual is interested in
hiding his own behavior, such as corruption. It is no surprise that until recently,
there simply was not even a single empirical study of the effects of social pressure
on corruption. Garicano, Palacios-Huerta and Prendergast (2001, 2005) provide
such first study.

The setting concerns the impact of the preferences of a group (namely, the
spectators attending a soccer game) on the behavior of the judge of the game.
Professional soccer games are attended by huge crowds of up to 100,000 people
in the top European and South American leagues, very often overwhelmingly
and loudly rooting for the home team. Does the referee “internalize” the social
preferences in the stadium? Do these forces push him to rule in favor of one
team over the other?

The authors note that there is one specific decision that a soccer referee
takes that allows for a clean testing of the importance of social pressure in
decision-making: the amount of injury time added at the end of the game.
Because the outcome is easily quantified (extra time in minutes), and the
decision should depend on events that are observable (the amount of yellow
and red cards, substitutions, etc), it is possible to use this decision to test for
the influence of social pressure. They do precisely this. The results are quite
stark: referees on average add more injury time (controlling for a number of
factors) when the home team is behind in a close game than when it is ahead
in an equally close game. When the game is not close, and extra injury time is
less likely to change the outcome, no such bias is found. Moreover, using an
exogenous change in the rewards for winning a game, they find that the higher
the rewards the greater the referees’ bias.
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lll. CONCLUSION

| have reviewed an excellent set of articles, often published in some of
the most prestigious academic journals, which demonstrate that Sports as
Economics can be genuinely defined as a field.

Progress has accelerated in the last couple of decades and we have seen
how sports provide a unique data-rich, lab-like setting that informs economics
in very important matters. This setting can in many ways be even better than the
typical lab setting as there is an abundance of readily available data, the goals
of the participants are often uncomplicated, the outcomes extremely clear, the
stakes high, and the subjects professionals with experience.

Sauers (2017) rightly remarks how Robert Tollison first laid the foundations
for the enterprise of sports as economics (rather than the economics of sports
which, as Szymanski (2009) correctly notes, started with Rottenberg (1956)). |
believe that in a few years from now this survey will merely scratch the surface
of the work in a new field of economics that he helped to create.
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HOW CAN THE COMPETITIVE BALANCE
BE IMPROVED?

Stefan KESENNE

Abstract

In this contribution we present an overview of the most important policies
and regulations by team sports leagues to improve the competitive balance, such
as revenue sharing, salary caps and restrictions on player mobility, The impact
of revenue sharing on competitive balance turn out to be rather complicated,
depending mainly on the objectives of team owners and on the inclusion of
absolute league quality in the teams’ revenue functions. We also consider
different types of salary caps and restrictions on player mobility including the
transfer system.

Keywords: competitive balance, revenue sharing, salary caps, transfer
market.

JEL classification: D21, L21 221 Z28.
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I. INTRODUCTION

It is a widely held belief that a sporting competition such as football or
any other professional team sport will be more successful if the competition
is less unbalanced, because this enhances the uncertain of outcome which
attracts more spectators. This so-called Uncertainty of Output Hypothesis
(UOH) states that spectators prefer to attend tense games and follow a thrilling
championship. However, the empirical evidence supporting the UOH is not very
convincing; tests of the UOH do not present a very clear picture (see Borland
and Macdonald, 2003; Garcia and Rodriguez, 2002). It is also well-known that
the preferences of television viewers differ from the preferences of stadium
spectators who are more hard-core supporters of their home team and just
want to see their team win. (see Buraimo and Simmons, 2009). Moreover, in an
interesting theoretical model, based on reference-dependent preferences, and
its empirical test, Coates and Humphreys (2012) reject the UOH. Only long-term
uncertainty of outcome, or the emergence of dynasties, that is: the same teams
winning the league championships year after year, turn out to have a negative
impact on attendances (see Krautmann and Hadley 2006; Kesenne, 2018a).

In this paper, we present an overview of the important measures that have
been proposed or applied in sports leagues, and their impact on competitive
balance. In section Il, the complicated impact of revenue sharing is analysed;
section Ill presents the impact of salary caps and of caps on the wage-turnover
ratio. In section IV, the impact of restrictions on player mobility, and the transfer
system, will be discussed. Section V concludes.

Il. REVENUE SHARING

In general, the intuitive feeling is that the sharing of revenues among
rich and poor teams will improve the competitive balance in a league, but the
impact of revenue sharing turns out to be more complicated. The complications
are caused by the fact that there are not only different sharing arrangements,
such as gate sharing, pool sharing, prize-fund sharing and many other. The
impact also depends on the objectives of the teams, which can be profit- or win
maximization, as well as on the type of model that is used to analyse the impact;
the Walras— or the Nash equilibrium model. (see Kesenne, 2000; Szymanski and
Kesenne, 2004). It follows that there are at least eight different scenarios to be
investigated. Further complications are caused by the specification of the team
revenue functions; do also absolute team— and league quality appear in the
revenue function or not?

m The best-known case is gate revenue sharing under profit-maximisation
in the constant-supply Walras-equilibrium model. This model assumes
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that a talent increase in one team implies a talent loss in at least one
other team. Under these assumptions, and without absolute team quality
in the teams’ revenue functions, the famous Invariance Proposition
holds which states that revenue sharing does not affect the competitive
balance. (see Rottenberg, 1956). This has been shown theoretically by
many sports economists (see e.qg. Quirk, and El-Hodiri, 1974; Quirk and
Fort, 1992). The explanation is that in this gate sharing scenario, all
teams, large and small, have to share gate revenue with the visiting
teams. It follows that all teams will reduce their demand for talent, leaving
the distribution of talent among the teams unchanged, but lowering the
average player salary. This result for a 2-team league can be seen
graphically in Figure 1, where the talent market equilibrium before and
after sharing is illustrated with large-market team x and small market
team y. If all teams are profit-maximisers, the demand curves for
talent are given by the downward sloping marginal revenue curves
(MR). If the small-team’s origin is on the right side of the diagram, and
if the distance between the two origins equals the constant talent supply,
the point of intersection between the two demand curves is the market
equilibrium (E,).

The sharing arrangement reduces the demand for talent of both teams, the
dotted lines being the demands curves after sharing. Because the shifts
are the same at the initial equilibrium point, the new equilibrium is given
by the point of intersection £, .Compared with the equilibrium before

FIGURE 1

REVENUE SHARING UNDER PROFIT MAXIMIZATION IN A WALRASIAN
FIXED-SUPPLY MODEL

A A

MRy

MR,

Source: Own elaboration.
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sharing, the distribution of playing talent between both teams stays the
same. However, if teams receive other revenues that are not shared,
such as local tv-rights in the North-American major leagues, the haring
of gate receipts can improve the CB (see Ford and Quirk, 1995; Kesenne,
2000).

The league that comes closest to this scenario is the North-American
National Football League (NFL), where gate revenue is shared 60-40
between the home and the visiting team, but where also the federal
broadcast rights are equally shared.

However, it is worth mentioning here that gate revenue sharing improves
the competitive balance if team revenue is (also) affected by the absolute
quality of the visiting team (see Marburger, 1997; Kesenne, 2000). So,
the famous Invariance Proposition, stating that gate revenue sharing
does not change the competitive balance under profit maximization
in a fixed-supply Walras model, only holds if absolute team- or league
quality has no impact on team revenue.

m A second case is pool sharing in the fixed-supply Walras model under
profit maximization. Pool sharing applies to the sharing of broadcast
rights in most sports leagues. As distinct from gate sharing, Kesenne
(2014) has shown, starting from the most general team revenue
functions, that pool sharing does not change the competitive balance.
So, in general, the Invariance Proposition holds for pool sharing rather
than for gate sharing. The formal proof of this proposition is presented
in Appendix 1.

m A third and fourth scenario is gate and pool sharing in the Walras
model under win maximisation. Utility— or win maximisation seems to
be the most realistic objective of European football teams (see Sloane,
1971, Garcia-del-Barrio and Szymanski, 2009). Under this assumption,
it has been shown that gate revenue sharing improves the competitive
balance (see Kesenne, 1996 and 2000). Under win-maximization and
the breakeven constraint, teams are assumed to spend all their available
revenue on playing talent, after paying for capital, Because both gate
and pool sharing increases the after-sharing revenue of small-market
teams and reduces the after-sharing revenue of large-market teams,
competitive balance improves. This is shown graphically in Figure 2.

Under win-maximization and the breakeven constraint, the teams’
demand curves for talent, with zero capital cost, are given by the
average revenue curves (AR), or by the net average curves (NAR) with
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FIGURE 2

REVENUE SHARING UNDER WIN MAXIMIZATION IN A WALRASIAN
FIXED-SUPPLY MODEL
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AR,

/ ARy

< >
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Source: Own elaboration.

non-zero capital cost. By sharing revenue, the large-market team, will
reduce, and the small-market team will increase, its demand for talent,
which improves the competitive balance. So, the after-sharing market
equilibrium is found in E* at the intersection of the dotted AR-curves.

m The impact of revenue sharing is strikingly different in the Nash
equilibrium model, where it is assumed that, in their hiring decisions,
teams take account of the strategies of the other teams. Under the Nash

. Ot . .
conjecture, 6—?:0 for all i #j, which holds under flexible talent supply

conditions, gate or pool revenue sharing among profit-maximizing
teams worsens the competitive balance (see Szymanski and Kesenne,
2004). This counter-intuitive result can be explained by considering
the external effects of talent hiring; talent hiring by small teams have
a stronger dulling effect on large teams than the other way around. It
follows that, by revenue sharing, small-market teams will reduce their
demand for talent more than large teams.

However, if teams are win maximisers, revenue sharing improves the
competitive balance, also in the Nash equilibrium model. This result is
not different from the Walras model because win-maximizing teams
spend all their available budget on talent, regardless the strategies of
their opponents in the league.
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m A different sharing system, using a prize fund, imposes all teams to
contribute the same amount of money to a fund v, and the money of the
fund is distributed among all teams in accordance with their winning
percentage. So, the after-sharing budget of a team (R’) in an n-team
league can be written as: R =R, —v/n+wy . This sharing system turns out
to improve the competitive balance in a profit-maximization league (see
Szymanski, 2003), but obviously worsens the competitive balance in a
win-maximization league, because winning large-market teams receive
more money from the fund than they have contributed to the fund.

Another possible revenue sharing system is a simple market-based
sharing system, where the sharing is based on the size of the teams’
market size: R =R, —ut(m,—m), | is a positive share parameter and m
is the average market size in the league.

In both a profit- and a win-maximization league, this arrangement not
only improves the competitive balance, but also avoids the possible
perverse outcome from the former budget-based sharing systems,
where a poor-performing large-market team, with therefore a lower
budget, can be better off after sharing, and where a well-performing
small-market team, with a higher budget, can be worse off.

m Finally, we should refer to an important publication by Fees, and Stahler
(2009), who start from revenue functions of n heterogeneous profit-
maximizing teams that include, beside relative and absolute quality, also
the competitive balance itself as an explanatory variable. Starting from
the Nash equilibrium model, they derived that revenue sharing always
improves the competitive balance if profit-maximizing-teams differ only
w.r.t. the impact of absolute quality on revenue, and revenue sharing
worsens competitive balance if only teams’ relative quality plays a role
for revenue.

Their conclusions confirm the results in Szymanski and Kesenne (2004),
regarding the impact of revenue sharing, and in Marburger (1997) and
in Kesenne (2000), regarding the impact of absolute team quality.

Remark

One of the negative side effects of revenue sharing is that the incentive
of teams to invest in playing talent and youth training diminishes. Teams are
more reluctant to invest in talent if they have to share the return from their
investment with opponents. However, this negative effect can be countered by
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a sharing arrangement that depends on the teams’ efforts in youth training.
The following proposal can serve as an example.

Assume that there are n win-maximizing teams in a league and that all
teams have a different budget Ri. Each team contributes the same percentage
u of its budget to a youth-training fund. Here, a higher value of u means
more sharing. The collected money of the fund, which then equals ﬂz R,
is redistributed in accordance with the teams’ relative effort in youth trammg
Under these sharing conditions, teams will compete to have the best youth-
training system, and the negative effect of revenue sharing on talent investment
is countered. Appendix 2 presents a formal proof of these positive effects.

lll. SALARY CAPS

In a review article on cross-subsidisation in team sports, Fort, and Quirk
(1995) conclude that, under profit maximization, a salary cap is the only cross-
subsidization scheme currently in use that can be expected to accomplish both
the financial viability of small-market teams and a better competitive balance
in a league. The salary cap these authors have in mind is the typical payroll cap
that is imposed in the North American major leagues, such as the NBA. It is a
maximum amount that teams are allowed to spend on player salaries in one
season. After the abolition of the Reserve Clause and the end of the monopsonist
exploitation of players in the North American major leagues in the mid-seventies,
player salaries went up dramatically, and, consequently, team owner profits
took a nose dive. Reacting to this profit squeeze, league administrators and
team owners looked for an alternative regulation to guarantee a reasonable
profit rate. The main motivation for imposing salary caps was not to improve
the competitive balance but rather to restore team-owner profits.

The North American salary cap is calculated as a percentage (@) of average
team revenue in the league during the previous season, i.e.

cap = aizRifl with a <1
n
An important characteristic of this cap is that the amount of the cap is the
same for each team. The percentage & is determined in collective bargaining
agreements between team owners and players associations. Disagreements
about this percentage has led to several player strikes and owner lockouts in
the North-American major leagues.

The impact of a salary on competitive balance can be seen in a simple
graphical presentation of the talent market. The salary cap, states that the
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product of the unit cost of talent ¢ and the number of talents ¢ has to stay
below the value of the cap, i.e. ct;<cap.

This can also be written as c<cap/t;. For rich teams that spend more on
player salaries than the cap, it holds that c=cap/t; which is a simple hyperbolic
function in the graphical presentation of the talent market. This function then
also represents the demand for talent of the rich large-market team. If the cap is
not a floor, the small-budget teams’ demand is not affected by the cap, and its
demand function is still the MR-function in a profit-maximization league and
the AR-function in a win-maximization league. The impact on the competitive
balance can be seen in Figure 3.

FIGURE 3
SALARY CAP AN COMPETITIVE BALANCE
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Source: Own elaboration.

The new talent market equilibrium is given by the point of intersection E*
of the small team’s demand curve (MRy or ARy ) and the cap-line. Compared
with the equilibrium E without the cap, the competitive balance has improved.

In NBA, the salary cap has not only been a cap on the total payroll, it
has also been a floor. So, low-budget teams are forced to pay the amount of
the salary cap, with the implication that some cross-subsidisation or revenue
sharing among teams was required to accommodate the financial losses of the
low-budget teams. In theory, an equal spending on talent by all teams creates
an equal distribution of talent in the league. The main problem with salary
caps is the enforcement of the cap, because there are many hidden ways to
compensate players besides their regular salary.
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The salary cap is not always a hard cap but can also be a soft cap, which
implies that a team, which spends more on player salaries than the amount of
the cap, has to pay a luxury tax. A soft cap with luxury tax will also improve the
competitive balance as can be seen in Figure 4.

FIGURE 4
SOFT SALARY CAP
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Source: Own elaboration.

A luxury cap can be presented by the dotted curve starting where the
demand-for-talent curve of the large team passes above the cap line. The market-
equilibrium point is then given by the point of intersection E” of the dotted line
and the small team’s demand curve. This improves the competitive balance from
to t7, which is less than the improvement from a hard salary cap.

If a salary (payroll) cap is combined with an individual player salary cap, the
competitive balance will most likely worsen, because an individual cap causes
excess demand in the player market; and a player who can choose between
playing in a rich large-market team or in a poor small-market team, will most
likely move to the rich team. So the competitive balance worsens as can be seen
in Figure 5. If the individual cap is represented by the horizontal line capi and
the players in excess demand will move to the rich large-market team x, the new
market equilibrium is #, which is more unbalanced compared to the equilibrium
with only the payroll cap, as well as compared to the equilibrium with no cap
at all.

An alternative to the North-American salary cap is a cap on the wage-
turnover ratio of teams, as has been proposed in a gentleman’s agreement
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FIGURE 5
INDIVIDUAL SALARY CAP
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among the G-14 (now called the ECA) in European football. This cap comes
down to a maximum percentage € of player remuneration in total team
revenue i.e. ct; < ¢ R,.

The fundamental difference with the North-American cap is that European
cap is different for every team; 70% of a large-team’s budget is a lot of money
compared with 70% of a small-team’s budget. Given that small-budget teams
mostly have a larger wage-turnover ratio than large-budget teams, this cap on
the wage- turnover ratio of teams can be expected to worsen the competitive
balance in both the profit- and the win-maximization scenario. (see Kesenne,
2014). An important implication of this result is that also the Financial Fair Play
regulations by UEFA, forcing teams, among other rules, to break even, will
worsen the competitive balance (see Peeters and Szymanski, 2014).

IV. RESTRICTIONS ON PLAYER MOBILITY,
AND THE TRANSFER MARKET

Team-sports leagues have also been trying to improve competitive balance
by imposing restrictions on player mobility. If rich large-market teams have
the financial strength to pay higher player salaries, they can attract the best
players, leaving the small teams behind with only average players, which would
obviously worsen the competitive balance. One of the best-known restrictions
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on player mobility has been the Reserve Clause in the North—-American major-
leagues and the Retain and Transfer System in European football.

Basically, these regulations imply that players, even at the end of their
contract, are not free to move to another team. Under specific conditions in
the Reserve Clause, players can become free agents. In European football, the
transfer system has created a transfer market where teams can buy and sell
players for cash like cows in a cattle market. Apart from the ethical problems,
the question is if these restrictions improve competitive balance.

It can be shown that, with or without the transfer system, the allocation
of players among teams will be the same if teams are profit maximizers. In a
free market, the best players will freely move to the richest teams, in a transfer
market, the best players will be sold for cash to the richest teams. This can be
shown graphically in Figure 6.

FIGURE 6
TRANSFER MARKET IN A PROFIT-MAXIMIZATION LEAGUE
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Starting from any initial distribution of talent (z,), which is different from
the free-market equilibrium (t.), the talent distribution (¢,) will not be stable
because both profit-maximizing teams can increase their profit by trading
players. Given the unit cost of talent (c.), the MR of talent in the large team
(mr,) is higher than the marginal cost, and profits can be increased by buying
more talent. The opposite is true for the small team which can increase its
profits by selling players. Given the difference in marginal revenue, both teams
will easily agree on a transfer fee to trade players in the transfer market, and
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playing talent moves from the small team to the large team. This trade of player
talent will continue until the difference between the teams’ marginal revenues of
talent is eliminated, and for both teams holds that MR, = c,. It follows that
the distribution of talent will be the same with or without the transfer system.
Profit-maximizing teams will not use the received transfer fees to hire more
talent, they will pocket the money as profit. This is an illustration of the well-
known Invariance Proposition of Simon Rottenberg (1956).

If teams are win maximizers, the result is similar, but not completely
the same. If teams maximize their winning percentage under the breakeven
constraint, it can be shown that the transfer system will only have a very small
positive effect on competitive balance. Figure 7 below illustrates this possible
improvement of the competitive balance. The demand curves for talent of win-
maximizing teams, assuming for simplicity reasons a zero capital cost, are given
by the average revenue (4R,) with free-market equilibrium E.

FIGURE 7
TRANSFER MARKET IN A WIN-MAXIMIZATION LEAGUE
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Starting again from a distribution of talent (¢,) that deviates from the free-
market equilibrium (z,), we can see that the 4R of talent in the large-market team
is higher than the average cost (ar, > c¢,). It follows that team x is profitable. But
a win-maximizing team is not interested in profits; the team prefers to use its
profit to buy more talents. In the small-market team, the opposite is true, the
AR of talent is lower than the average cost (ar, < ¢,), and the team is making
a loss. In order to break even, it will try to sell talent. Again, both teams will
easily reach an agreement to trade players in the transfer market, and players
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are sold by the small team y to the large team x until they both reach the point
E where average revenue equals average cost (4R; = ¢,). The difference with the
profit-maximization case is that the win-maximizing small team will not pocket
the received transfer fees but invest the extra money in new talent. The demand
for talent of small teams will increase, and the talent demand of large teams
will be reduced because they have to pay the transfer fees. The result is an
improvement of the competitive balance. However, this improvement can only
be very small because teams in small market have a limited drawing potential
for top players that can be sold to large-market team. Moreover, the players
that large teams will buy from small teams in the transfer market will be top
players, whereas the players that small teams can buy with the transfer fees
will be average players. Even if small teams can afford to pay the high salary of
a top player on a short-term contract, they cannot, on top of the high salary,
pay a very high transfer fee that is, in most cases, a multiple of the salary.
Only a handful of large and rich teams can afford to pay the total costs of top
players. It follows that the transfer system does not improve but worsens the
competitive balance (see Kesenne, 2018b).

One of the important recent observations in the transfer market is that, even
if the number of transfer deals has increased, as well as total transfer spending,
the top teams’ net transfer spending, paid transfer fees minus received transfer
fee, did not increase. Transfer spending has become a quasi-closed money
circuit among a few rich teams with very little money trickling down to small
teams. In order to avoid player agents’ corruption in trading player contracts,
player exploitation and child trade, money laundering and tax fraud, and match
fixing (see Buschmann and Wulzinger, 2017), the transfer system should be
abolished completely, for end-of-contract as well as in-contract players. This
would not only improve the competitive balance, but also keep more money in
the football business which disappears now in the deep pockets player agents
(an estimated 500 million euro per year). This money should rather be used for
youth development and player salaries, improving stadium quality or lowering
ticket prices.

IV. CONCLUSION

The competitive balance in a team sports league can be improved, if
necessary, by imposing salary caps, as a cap on the total payroll of a team,
and by revenue sharing but only under certain conditions. In general, revenue
sharing will improve the competitive balance in a win-maximization league,
because most sharing arrangements will increase the revenue of small teams
and reduce the revenue of large teams. In a profit-maximization league, revenue
sharing will only improve the competitive balance if teams’ revenue is affected,
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among other variables, by the absolute quality in the league, which is, in my
opinion, a realistic assumption. The competitive balance cannot be improved by
a transfer system as a policy to limit player mobility. Only the complete abolition
of the existing transfer market in European football, for end-of-contract as well
as in-contract players, can stop the growing competitive imbalance in European
football.
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APPENDIX 1

POOL REVENUE SHARING SHARING IN THE FIXED-SUPPLY WALRAS MODEL

The pool sharing system that is considered here implies that all teams in
a n-team league contribute a fixed percentage (7-u) of their season revenue
to a pool or a league fund, and that the money is redistributed equally
among all clubs, i.e.:

R;Z,uRi-i-MZRj:,uRi-i-(l—,u)E with  0<pu<1 (1]
n T
Where R" is the after-sharing revenue, R is the average revenue in the
league and u is the share parameter. A higher value of the share parameter
means less sharing; a value of zero means equal sharing.

In order to investigate the impact of revenue sharing on the distribution
of talent, we look at the partial derivatives of the clubs’ demand curves for
talent with respect to the share parameter u.

This methodology is based on the reasonable assumption that the
competitive balance improves (worsens) if the downward shift of the
demand curves for talent of the large-market teams is larger (smaller) than
the downward shift of the demand curves for talent of the small-market
teams. So, we need to compare the partial derivatives of the teams’ demand
curves after sharing with respect to the share parameter at the initial market
equilibrium point.

If clubs are profit maximisers, the demand curves for talent after sharing
are the marginal revenue curves after sharing, i.e.:

*
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t z,
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Given the constant supply of talent in the Walras model, one more
talent for team i implies a loss of one talent in another team, say team &, so

that “__1 and

l

*

oK _ R (-m) R (1) R,
o Yo a o o &

1

3]

72



Stefan Kesenne

APPENDIX 1 (continued)

POOL REVENUE SHARING SHARING IN THE FIXED-SUPPLY WALRAS MODEL

After taking the partial derivative of these demand curves with respect
to u, we find that:
O(6R /ot) ©R, 1 0R, L LoR,

Oou ot not not

i

[4]

Because we have to compare the shifts of the demand curves at the
profit maximising equilibrium point where, in a competitive market, each
team’s marginal revenue equals the market clearing unit cost of talent, we
can write that:

SOR o) _, gL Ly o [5]
ou n o n

Because these partial derivatives are clearly positive and independent of
i, , revenue sharing causes an equal downward shift of all teams’ demand
curves for talent at the equilibrium point. As a consequence, the unit cost
of talent, or the average player salary, will come down. The new market
clearing salary level can be derived as follows:

C;:a_Ri*:C”(ﬂ+M_M):#cﬁ (6]
ot n

i

This result holds regardless the specification of the revenue function.
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APPENDIX 2

REVENUE SHARING AND YOUTH TRAINING INVESTMENT

Assuming that there are n win-maximizing teams in a league with a
different budget R;, each team contributes the same percentage u of its
budget to a youth-training fund. The collected money of the fund, which
then equals yZ';R/., is redistributed in accordance with the teams’ relative
effort in youth training. Each team receiving a different share (s,) from the
fund, the after-sharing team revenue (R;") can be written as:

R =(1-wR +5u) " R, Of R' =R +u(ns,R—R) with 2 s, =1 [1]

In general, the budgets of small and large teams, before and after the
youth training compensation, will be unchanged if ns R=R, or s, - R that

n
is: if their relative effort in youth training will be the same as their relative
budget in the league. So, a team’s revenue will increase if its relative effort

in youth training will be higher than its relative budget; if s, >% .
n

In the particular case that s;=1/n and ns,=1, that is: each team puts
the same effort in youth training and receives the same amount of money
uR from the fund, so:

R =R +u(R-R) [2]

The budget of a small team with R, < R, will increase because it receives
more money from the fund than it has contributed, and the budget of
the large team will decrease. The competitive balance improves without
discouraging the investment in talent, because teams will fight and compete
to have the best youth training program.
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A PRACTICAL GUIDE TO MEASURING COMPETITIVE
BALANCE

Brad R. HUMPHREYS

Abstract

Competitive balance (CB) represents a core concept in sports economics.
Measuring competitive balance constitutes a key aspect of empirical research.
Researchers face many choices when analyzing competitive balance. This
paper summarizes several commonly used CB measures, their calculation, and
strengths and weaknesses. | argue that static CB measures display sensitivity to
league characteristics and an inability to reflect relative changes in standings
over time. Less commonly used dynamic CB measures can reflect relative changes
in standings, but can be analytically more difficult to implement and applied
only to outcomes over time, not to individual seasons. Application of these
CB measures to Major League Baseball 1906-2015 illustrates key differences
between static and dynamic measures that researchers should take into account
when choosing a CB balance measure.

Keywords: competitive balance, HHI, standard deviation of winning
percentage, sports leagues.

JEL classification: L11, Z21.
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I. THE IMPORTANCE OF MEASURING COMPETITIVE BALANCE

Competitive balance refers to the equality of strength of teams in a sports
league. The importance of measuring competitive balance emerges from the
standard two team model of sports leagues (Fort and Quirk, 1995). This model
shows the importance of competitive balance in sports leagues under the
assumption that winning the regular season represents an important goal for
sports teams and fans, predicts that competitive imbalance may be a persistent
feature of closed leagues like those in North America, and provides a framework
for analyzing policies that sports leagues employ to improve competitive balance.
Assessing the amount of competitive balance in sports leagues represents a key
empirical question, and in order to answer questions like “is there competitive
imbalance in league X" requires the development of measures of competitive
balance that can be compared across time and across leagues. Moreover, the
concept of competitive balance encompasses subjective aspects, complicating
measurement (Sanderson, 2002). Sports economists devoted considerable
time and effort developing measures of competitive balance and using these
measures to analyze outcomes in sports leagues.

Sports economic research focuses on competitive balance because of
the existence of a long intellectual history of interest in the topic and a large
amount of data on outcomes in professional sports leagues. Professional baseball
has existed for more than 150 years, and other professional sports leagues have
existed for nearly as long, many for more than 60 years. This rich data provides an
ideal environment for research on competitive balance, as league outcomes are
measured and leagues have changed important institutional characteristics over
time that can be interpreted as “natural experiments” that might be expected to
change competitive balance. For example, the adoption of the designated hitter
rule in the Major League Baseball’s American League but not in the National
League has been used as a natural experiment to see how rule changes affect
competitive balance.

Fans clearly care about competitive balance. Almost every sports fan on
earth has an opinion about the current level of competitive balance in his or her
favorite sport, both compared to other leagues and compared to past history.
Sports talk radio fixates on the level of competitive balance in professional sports
leagues. Given these elements, competitive balance research holds considerable
interest for sports economists and sports fans.

This paper surveys the topic of measuring competitive balance in sports
leagues based on end-of-season outcomes. It does not address related concepts
like the Uncertainty of Outcome Hypothesis, which refers to how competitive
balance affects consumer decision making. It does not address the large and
growing theoretical literature on competitive balance. It does not address the
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related topic of measuring the distribution of championships in sports leagues.
The paper is not intended to be a comprehensive survey of all measures of
competitive balance and analyses of competitive balance; that literature has
grown too large for a comprehensive survey of less than book length. The paper
contributes to the literature by focusing on key competitive balance measurement
issues faced by researchers analyzing competitive balance, highlighting choices
faced by researchers, and providing details about the strengths and weaknesses
of common measures of competitive balance. The paper also applies these
methods to outcomes in Major League Baseball (MLB) over the 1906 to 2015
seasons.

Measures of competitive balance can be divided into static and dynamic
types (Szymanski et al.,, 2002). Both types have strengths and weaknesses. The
paper points out that static measures based on the standard deviation of wins
or win percent and the Herfindahl-Hirschman Index are in fact functionally
related, a fact that appears repeatedly in the literature yet seems to be widely
ignored in practice, calling into question the general perception that these
represent alternative measures of competitive balance. These static measures
also exhibit sensitivity to the number of teams and games played by teams in
leagues, and do not adequately reflect relative changes in league standings over
time. Dynamic measures like the Competitive Balance Ratio and the Markov
Transition Probability approach are computationally more difficult to estimate,
require an arbitrary, researcher-determined time period to implement, and often
generate multiple values characterizing competitive balance for a single time
period. The paper develops a new interpretation of the values generated by the
Markov Transition Probability approach. These dynamic measures better capture
changes in relative standings over time, an important aspect of competitive
balance.

The dynamic competitive balance measures tell a different story about
changes in MLB over the sample period than the static measures. The dynamic
measures show that MLB competitive balance was generally good in the 1906-
1930 period, declined in the 1931-1960 period, and then improved after
the early 1960s. The static measures indicate continual improvement in MLB
competitive balance over time since the formation of MLB. The difference likely
lies in the inability of static measures to capture changes in relative standings,
turnover on the final table from top to bottom over different seasons, relative
to dynamic measures.

Il. MEASURING COMPETITIVE BALANCE

Measures of competitive balance based on regular season outcomes in
sports leagues can be grouped into two broad classifications: static measures and
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dynamic measures (Szymanski et al, 2002). Each has strengths and weaknesses.
Researchers analyzing competitive balance must decide which measure to use
when confronted with data on league outcomes over time. Each is discussed in
turn below, with an emphasis on the methods use to calculate each methods
and their relative strengths and weaknesses.

1. Static Measures of Competitive Balance

Static competitive balance measures reflect dispersion of winning
percentages in sports leagues. The calculation of winning percentages involves
one complication. Ties represent common outcomes in sports like ice hockey
and football (called soccer in some quarters). Even (professional) American
football games can end in a tie. In leagues with no ties, winning percentage
is simple to calculate. If w; is the number of wins, /; the number of losses, and
G,=w;+1; the number of games played by team i, then winning percentage for
team i is,

w w.

WPCT, =——="1,
w+l G

However, if ties can occur in a sport, then winning percentage must be
adjusted to reflect the presence of ties in league outcomes. There is no standard
way to empirically handle ties. Suppose that ¢ is the number of ties by a team.
Two common approaches to accounting for ties in the calculation of winning
percentage are,

WPCT,,, =——t =2
Tow L+t G
and
WPCT.. = w,+0.5t,  w,+0.5¢,

N )

which treats each tie as half a loss and half a win. In football, where wins count
3 points and ties count 1 point, the weight on ¢, can be adjusted to 0.33, since
a tie is worth one third of a win under that point system.

Static measures were the first to emerge in the literature, and these measures
still constitute the “workhorse” methods of measuring competitive balance.
The simplest static measures focus on measuring competitive balance within
a single season in a sports league. The basic concept behind static measures
of competitive balance is that in leagues with more competitive balance,
winning percentages will be less dispersed and in leagues with less competitive
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balance winning percentages will be more dispersed. Most static measures of
competitive balance use the standard deviation as the basic measure.

1.1. Standard Deviation Based Measures

Early measures of competitive balance focused on describing the dispersion
of winning percentages in a sports league in one or more seasons. | call these
o-measures of competitive balance. The most basic o-measure of competitive
balance is the standard deviation of winning percentage of all teams in a league
at the end of the season. Given data on end-of-season winning percentages,
WPCT, for a league with i=1, ..., N teams, the standard deviation of winning
percentage for the league is simply

\/ ZN (wecr, -wpcT) (1]

N

Oy =
where WPCT is the average winning percent in the league in a single season. In
leagues playing a balanced schedule and no ties, wpcT must equal 0.500, and
the denominator of the standard deviation is N. In leagues with unbalanced
schedules or ties, WPCT must be estimated, and the denominator must use the
degrees of freedom correction N-1 to calculate o,,. This distinction can have an
important effect on calculating a,; if the number of teams in the league is small.

A clear relationship exists between g,;, and competitive balance. A
degenerate distribution with a standard deviation of zero represents perfect
competitive balance, since every team finishes the season with the same
winning percentage, 0.500. Leagues with a higher ¢,, have more variability
in winning percentages around the mean and less competitive balance; the
higher a,,, the worse the competitive balance is in a league in a given season.
Leagues with smaller a,, have less variation in winning percentages around the
mean and more competitive balance in a season. Note that g, declines with
the number of teams int he league, and thus with the number of games played
in the league. This means that a,,; will be lower in leagues with more games, like
MLB, and higher in leagues with fewer games like the NFL.

The primary advantage of a-measures is simplicity and intuitive appeal. a,,
provides a snapshot of the level of competitive balance in a league in a single
season.

Note that in general, o-measures of competitive balance depend on
institutional details of leagues, including the number of teams in the league
and the number of games played by each team. To see this, Equation [1] can be
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rewritten in terms of the number of teams in a league (i=1, ..., N) the number
of games played by each team in each season in the league (g=1, ..., G), and
the number of games won by each team in the league (w)) as:

[, S
> e 2]

g

Owi =
NX

since WPCT,:%. Single, within-season analysis of competitive balance pose no

problems for ‘this measure. But for an analysis of a league like Major League
Baseball, which has expanded both the number of teams in the league and
the number of games played by teams in the league over time, Equation [2]
presents complications. Even with an identical distribution of wins in each
season, changes in N and G will change o, over time.

Note that under a balanced schedule, where each team plays the other
teams in the league the same number of times each season, the total number
of wins in each season is NZG and Equation [2] reduces to,

3]

A g-measure can also be calculated over multiple seasons. Consider a
league with N teams over a period of t=1, ..., T seasons. Let WPCT;, represent
the winning percentage of team i, in season ¢. The standard deviation of winning
percentage for the league over all T seasons is:

N T
Z Z (wecr, - weCT)
— i=1 t=1
O—WZ_ NT

The interpretation of a,, is the same as o,,. Note that o, is also decreasing
in the number of teams in the league and games played. While o,,; is a reasonable
measure of competitive balance in a single season, ¢,, has some shortcomings
when applied over multiple seasons. In particular, ,, can not capture changes
in the relative standings of teams within a sports league over time. To illustrate
this point, consider the records for teams in two hypothetical five team leagues
shown on Table 1, which shows the end-of-season winning percentages for
each team in the league in each of five seasons.

Each league has the same o,, over this five season period, 0.35. Also,
0,,=0.35 in each season in each league. These two leagues have identical levels
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TABLE 1
WON-LOSS RECORDS AND WIN % IN TWO LEAGUES
League 1 League 2
Team 1 2 3 4 5 Team 1 2 3 4 5
A 4-0 4-0 4-0 4-0 4-0 F 8-0 6-2 4-4 2-6 0-8
B 3-1 3-1 3-1 3-1 3-1 G 6-2 4-4 2-6 0-8 8-0
C 2-2 2-2 2-2 2-2 2-2 H 4-4 2-6 0-8 8-0 6-2
D 1-3 1-3 1-3 1-3 1-3 | 2-6 0-8 8-0 6-2 4-4
E 0-4 0-4 0-4 0-4 0-4 J 0-8 8-0 6-2 4-4 2-6
A 1.00 1.00 1.00 1.00 1.00 F 1.00 0.75 0.50 0.25 0.00
B 0.75 0.75 0.75 0.75 0.75 G 0.75 0.50 0.25 0.00 1.00
C 0.50 0.50 0.50 0.50 0.50 H 0.50 0.25 0.00 1.00 0.75
D 0.25 0.25 0.25 0.25 0.25 | 0.25 0.00 1.00 0.75 0.50
E 0.00 0.00 0.00 0.00 0.00 J 0.00 1.00 0.75 0.50 0.25

of competitive balance over this period, based on g,, and a,,. However, the
relative standings over time in these two leagues differ substantially. League 1
experiences identical end-of-season order of finish in each season. Team A
dominated the league, winning the championship in every season; there is no
variation in relative standings over these five seasons in League 1. League 2 has
much more variation in relative standings. Each of the five league championships
were won by a different team, and each team also finished last once over the
five seasons. League 2 exhibits more competitive balance over time than League 1
because of the turnover in relative standings. But ¢,; and o,, do not reflect
any information about changes in relative standings — they simply measures
dispersion of winning percentages in each league, which are the same. Clearly,
an alternative measure of competitive balance which could distinguish between
these two cases would be a useful complement to a o-measure of competitive
balance.

1.2. |dealized Standard Deviations

o0,, depends on N and T and cannot be used to compare competitive balance
across leagues with different numbers of teams or schedules, or competitive
balance within leagues with changes in the number of games in the regular
season over time. Sports economists developed the idealized standard deviation
of winning percentage (ISDWP) ratio in order to compare competitive balance
across leagues and within leagues with variable schedules. To calculate the
ratio, we first need to standardize variation in winning percentages to control

81



A Practical Guide to Measuring Competitive Balance

for the number of games played. The standardization is based on an idealized
standard deviation

0.500

o, =
ERE

Where G is the number of games played in the league. o; is the predicted
variation in a league where each team has a 50% chance of winning each
game played (WPCT=0.500) corrected for the number of games played. The
ISDWP ratio is simply the ratio of actual to ideal standard deviation of winning
percentage

This metric is sometimes called the Noll-Scully ratio in the literature, to recognize
that Gerald Scully (1989) and Roger Noll (1988) developed this measure
at about the same time in the late 1980s. oy, is a standardized measure of
competitive balance in that the actual variability of winning percentage is scaled
or standardized by an idealized value. The closer the ratio is to 1, the more
competitive balance in the league over that period. The farther the ratio is from 1,
the less competitive balance in the league over that period.

oy is @ one-dimensional measure of competitive balance. Its power lies
in the ability to compare one period’s level of competitive balance to another
period’s level of competitive balance, controlling for the number of teams and
games played. The idealized standard deviation of winning percentage ratio’s
main function is to compare competitive balance across professional sports
leagues by correcting for differences in the number of regular season games
(v/G) in each professional sports league. This is important because professional
sports leagues play different regular season schedules. For example, each team
in Major League Baseball plays 162 games, the each team in the National
Football League plays 16 games, and each team in the English Premier League
plays 38 games. Since oy, would be lower in MLB than in the NFL even if the
dispersion of winning percents was the same, a;, must be corrected to make a
comparison.

The importance of using oy, to measure competitive balance can be better
illustrated with an example drawn from actual professional sports league
outcomes. Table 2 shows the actual values of oy, o; and oy, for the NFL, NBA
and MLB for the 2016 regular seasons in each league. Note the large differences
between the value of g; across these three leagues. The larger is G, the smaller
om. oy for the NFL is more than four times gy, for MLB because of the difference
in season length in these two leagues.
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TABLE 2

ow, 0; AND owr 2016

League awm Games a aw
NFL 0.200 16 25 0.125 1.60
MLB 0.066 162 05 _ 0.039 1.68
NBA 0.136 82 2 0.055 2.47

Based solely on oy, one would conclude that MLB had the most
competitive balance in 2016, since oy, was much smaller in MLB than in the
other two leagues. But the longer baseball season makes a direct comparison
of oy, inappropriate in this setting. Instead, after adjusting oy, with g,
competitive balance in baseball was about 1.68 times the idealized value,
while competitive balance in the NFL was just 1.60 times its idealized value.
Competitive balance in the NFL appears to have been better than in MLB, when
the length of the season is accounted for.

Recent research calls into question the usefulness of the idealized standard
deviation as a measure of competitive balance in sports leagues. Owen and
King, 2015 show oy, reflects competitive balance while controlling for season
length only in the limiting case where all teams in the league have the same
strength and generates biased estimates of competitive balance as the underlying
distribution of team strength becomes more unequal. Lee et al., 2018 show
substantial bias in a;; when the number of games is very small, like in the NFL,
and very large, like in MLB, and develop a bias correction for a,,. Taken together,
these paper suggest that researchers should rely less on a,; when comparing
competitive balance across leagues and within leagues with different schedule
lengths over time.

1.3. The Record Test

Van Scyoc and McGee (2016) propose a o-measure that explicitly accounts
for the number of games in a season (G):

N 2 N 2
1 2-w.—G
o, =4G E (%—Ej or in terms of wins o, =4G E %
i=1 i=1
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which is clearly related to ay,. Van Scyoc and McGee (2016) call this the Record
Test. This a-measure is derived from the assumption that all teams have equal
strength, in other words has a 50% chance of winning each game, which
means game outcomes are distributed according to a binomial distribution
with mean G and variance 0.5. This distribution-based derivation allows for an
explicit derivation of the distribution of o; and formal hypothesis tests against
specific null hypotheses.

1.4. The Herfindahl-Hirschman Index Approach

The Herfindahl-Hirschman Index (commonly known as HHI) is a
concentration measure widely used in industrial organization to assess the
extent of competition in a market. Common uses of the HHI in sports economics
include both competitive balance measurement and measurement of the
concentration of championships. The HHI measure of competitive balance is
simple to calculate: take the share of the outcome for each team (whether
share is first place finishes, championships, wins, or points) over some period
of time (one season or multiple seasons), square that number, and then sum
the values across all teams to get the HHI. The higher the HHI, the higher the
concentration of outcomes, and the less competitive balance in the league. In
general, the HHI can be expressed:

N
HHI = E s?
i=1

where s; is team i’s share of some league outcome and the league contains N
teams. The outcome share, s, can be expressed in a number of ways. Competitive
balance measures generally focus on the distribution of wins across teams in a
league, so a natural outcome share is each team'’s share of the total number of
wins in a league in a given season

2
N
HHI = Z W 4]
i=1

for a league with i = 1, ..., N teams. Depken (1999) points out that in a league
with a balanced schedule, where each team plays the same number of games
and plays every other team in the league the same number of times (K), the
total number of wins — the denominator of the fraction in Equation (4) — equals
NG H .
= so the HHI can be rewritten as:
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Noaw Y
HHI = —t [5]
Z,J NG j

for a league in season ¢ with N teams each playing G games and winning
w; games in a season. This transformation works for leagues very regular
schedules like European football leagues. However, North American leagues
have unbalanced schedules that may preclude this substitution. For example,
MLB teams may or may not all play 162 games each season because of games
postponed due to rain and not made up, and also do not generally play every
team in the league the same number of times each season. The NFL, NBA, and
NHL also play unbalanced schedules.

In terms of the two simple leagues shown on Table 1, the HHI is 0.3 in
each season in each league. Based on the HHI there is no change in competitive
balance in these leagues over time. The HHI also indicates that the two leagues
have the same level of competitive balance.

1.5. HHI-based Measures

Like o-measures, HHI has notable limitations as a measure of competitive
balance. Many of these limitations arise from changes in league structure and
institutional characteristics over time. These limitations give rise to a number of
HHI-based measures of competitive balance.

Depken (1999) first proposed HHI as a competitive balance measure and
showed that the HHI depends on the number of firms in an industry, or in
the sports league context, the number of teams in a league. Since North
American sports leagues periodically expand, this can complicate the use of HHIs
to measure competitive balance in sports leagues. Depken (1999) proposed the
dHHI as a measure of competitive balance in leagues that expand over time.

N . 2
dHHI = 2w _i:HHI_i
ZH NG ) N N

where N is, again, the number of teams in the league. The Lin dHHI is the

N
lower bound of the HHI. If teams in a league all have equal strength, the HHI
equals L.
N

Michie and Oughton (2004) a related HHI-based measure of competitive
balance:

mHHI = (LJHHI
N
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which uses a multiplicative adjustment for the lower bound on the HHI rather
than the additive adjustment used by Depken (1999).

Owen, and Owen (2007) show that the upper bound of the HHI also
depends on league characteristics like the number of games and teams. Owen,
Ryan, and Weatherston (2007) derive an upper bound on the HHI,
2(2N-1)
3N(N-1)
where N is the number of teams in the league and propose an adjusted HHI

that accounts for changes to the HHI upper and lower bounds. This HHI-based
measure is:

HHIY® =

where HHI* =L
N

In terms of the two simple leagues shown on Table 1, the dHHI is 0.1
in each season in each league, mHHI is 0.06 in each season in each league,
and HHI* is 0.99 in each season in each league. The HHI-based measures of
competitive balance indicate no change in competitive balance in these leagues
over time. These measures also indicate that the two leagues have the same
level of competitive balance.

1.6. The HHI and oy,

The HHI of the distribution of wins in a single season and oy, are functionally
related.” The 10 literature repeatedly notes this relationship. The earliest mention
of a relationship between the HHI and the variance of the industry outcome
being analyzed appears to be in Hay and Morris (1979). Laderman (1995) also
notes this relationship and Depken (1999) clearly derives it in Equation [5].
Gayant and Le Pape (2015)contains a similar derivation to the one below. Van
Scyoc and McGee (2016) also note this relationship in a paper on competitive
balance. Despite the fact that the literature repeatedly identifies a functional
relationship between HHI and oy, applied papers continue to treat these two
measures as separate, alternative measures of competitive balance.

In the notation used here, straightforward algebraic manipulation of
Equation [2], imposition of the condition that all teams in the league play the

! | thank Moshe Lander for first pointing this out to me.
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same number of games and all other teams in the league the same number of
times, and substituting the definition of HHI from Equation [4] shows,

N _\2
\/ Zi:] (wpct, -wpCT)

Note that Equation [5] in Depken (1999) contains G while the equation above
does not because Depken (1999) shows the relationship between the variance
of wins and HHI while the equation above shows the relationship between the
standard deviation of winning percentage and the HHI.

While this relationship is nonlinear and depends on the number of teams
in the league (N) and implicitly on the number of games played by each team,
which affects oy, the fact that g, and the HHI are related has not been widely
recognized in the literature. Instead, the two measures are typically depicted
as alternative measures and not as functionally related measures of competitive
balance. Given this clear, albeit non-linear relationship, the continued use
of both g-measures and HHI-based measures of competitive balance in the
literature is puzzling.

1.7. Summary of Static Measures

Two primary static measures of competitive balance, s-measures and
HHI-based measures, exist in the literature. A clear functional relationship
exists between these two measures, yet much of the literature treats them
as distinct alternative measures that convey different information about
competitive balance. Both types of measures appear sensitive to differences in
league structure and institutional features which reduces their usefulness for
comparing competitive balance across leagues, and over time in leagues with
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variable characteristics. Owen and King (2015) develop convincing simulation
that o-measures exhibit bias when N and G change. Owen and Owen (2017)
develop similar evidence for HHI. Recent research suggests that even gy, does
not represent a reasonable measure for comparisons across leagues and over
time.

Both o-measures and HHI-based measures have another significant
limitation: none of these measures reflect changes in the relative standings in
leagues over time. This limitation has been recognized for a long time in the
literature (Eckard, 1998; Humphreys, 2002). However, o-measures and HHI-
based measures continue to be used extensively in the literature. Owen and
Owen (2017) contains a thorough review of recent use of o-measures and HHI-
based measures in the literature. Dynamic measures of competitive balance
address this limitation of o-measures and HHI-based measures, yet these
measures are not widely used in the literature.

2. Dynamic Measures of Competitive Balance

Sports economists long ago noticed that relative standings could be an
important component of competitive balance, and developed a number of
alternative measures of competitive balance to address this limitation of the
static measures discussed above (Eckard, 1998; Humphreys, 2002). These
alternative measures are called dynamic measures of competitive balance in the
literature, because they capture changes in competitive balance over time.

2.1. The Competitive Balance Ratio

Again, variation in relative standings over time cannot be captured by
a-measures of competitive balance. Humphreys (2002) developed a dynamic
measure of competitive balance, the competitive balance ratio (CBR), to address
this limitation. The CBR uses an approach like Eckard (1998) but expresses
competitive balance as a single number comparing within-team and within-
league variation in winning percentages. Variation in winning percentages can
be decomposed into two parts: within-team variation in winning percentages,
capturing team-specific variation over seasons, and within-league variation in
winning percentages, capturing within league variation at one point in time.
The standard deviation of a team’s winning percentage across seasons is one
measure of within-team variation:

Z(WPCTM ~WPCT; )2 [6]
Or; = T
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where WPCT; is each team’s average won-loss percentage over T seasons. The
smaller the value of o;;, the less the variation in team i’s winning percentage
over time. For the hypothetical leagues shown on Table 1, each team in League 1
has o;; = 0.0 and each team in League 2 has g;; = 0.35.

Within-season variation in won-loss percentages can be measured by the
standard deviation of the won-loss percentage in each season across all teams
in a league,

Z(WPCTM —o.soo)2 7]
Oy:= .
’ N

In this case oy, is a vector with one value for each season. For each year,
oy, is identical to oy,.

The CBR averages these two types of variation in winning percentage
to arrive at league-wide measures of each type of variation over any period.
A measure of the average variation in teams’ won-loss percentages can be found
by averaging the a;s across teams in the league,

G Z% . (8]

Y
Similarly, the average variation in won-loss percentages in each season can
be found by averaging the ay,s across each season:

5 Z"" [9]

Note that if the same N teams play an identical number of games in each
season, then &, equals oy,. League expansion, schedule adjustment, strikes,
and postponed games that are not played reduce the periods over which this
condition holds.

Using these two values, the Competitive Balance Ratio (CBR) can be
defined as:

CBRzg. [10]
O-N

Expressing these two types of variation as a ratio has a number of appealing
intuitive properties. First, unlike ay,, the CBR is easier to compare over different
time periods because it does not have to be compared to an idealized value
that depends on the number of games played in each season. In Major League
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Baseball, o, changes as the schedule expanded from 154 games to 162 games.
This makes it difficult to compare the g, from the 1980s to that from the 1930s.
Because it is a ratio, the CBR also has intuitively appealing upper and lower
bounds of zero and one.

This can be seen from the CBR for the two leagues shown on Table 1,
which also illustrates the two bounding cases of the CBR. League 1 has no
team-specific variation in won-loss percentage over these five seasons; each
team in the league finishes in the same place in each season. The CBR for
League 1 is zero. In league 2, the team-specific variation in won-loss percentage
is equal to the within season variation over these five seasons; the for League 2 is
one. In a league with a CBR of 0.5 the team-specific variation is half the size of
the within season variation over the period.

Because the denominator of the Competitive Balance Ratio reflects oys,
these two metrics are inversely related; the CBR reflects some of the same
information as the standard deviation of winning percentage. However, the CBR
is a useful complement to oy, because it also reflects the average amount of
team-specific variation in won-loss percentage that will not be reflected in oy,.

2.2 Markov Transition Probabilities

Markov Transition Probability (MTP) approach also captures variation
in team success across seasons. Hadley, Ciecka, and Krautmann (2005) first
proposed MTP measures of competitive balance. This approach assumes
that what happened in the past determines what will happen in the future.
This measure of competitive balance has several benefits. First, transitional
probabilities track teams’ performance from one season to the next which static
competitive balance measures fail to do. They also capture cyclical aspects of
performance in sports.

Transition probabilities also show how difficult it can be for a bad team
to “jump the curve” and win after a period of losing or how reluctant teams
are to choose to hire the talent required to gain additional wins because of the
effect of hiring additional talent on profits. A negative aspect to transitional
probabilities is they do not take into account how close a winning team is to
the successful state. This might help more accurately predict a team'’s chances
from one season to the next since not all losers are equal at the end of a given
season. A team that finishes two games away from making the playoffs or one
win from a winning record is more likely to qualify for the postseason or have
a winning record next season than a team that finishes at the bottom of the
table, thirty games out of the playoffs.
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At the heart of this measure of competitive balance is a Markov process. A
Markov process describes a state-dependent model in which outcomes at time
(t4+1) depend on the state at time (7). The probability that a given team makes
the transition from state to state b, P,, is called the “transitional probability.”
State @ and b are defined by the researcher, depending on the research question
being examined. Hadley, Ciecka and Krautmann (2005) defined state a as not
making the playoffs at the end of the season and state b as making the playoffs.
An alternative, relevant pair of states for sports would be wining and non-
winning seasons. The transition probabilities are calculated by comparing end
of season outcomes across two seasons.

For example, consider defining states as finishing the season with a winning
(greater than 0.500) record and b4 finishing the season with a non-winning record
(0.500 or worse). There are 4 season-to-season transitional probabilities in
this Markov state model. Table 3 describes the four transition probabilities for
these two states.

TABLE 3

MARKOV TRANSITION PROBABILITIES — WINNING TO NON-WINNING RECORD

Probability Transition Outcome
P Probability team with winning record in ¢ has non-winning record in #+1
P Probability team with winning record in ¢ has winning record in 41
Py, Probability team with non-winning record in ¢ has winning record in ¢+1
P Probability team with non-winning record in ¢ has non-winning record in ¢+1

P, measures persistence in winning records from season to season; it
reflects the probability that a team with a winning record this season will
continue to be successful in the following season. P, measures persistence
in losing records; it reflects the probability that a team with a losing record
will continue to be unsuccessful next season. The other two transitional
probabilities are measures of changes in state. P,, is a measure of switching
from the unsuccessful state to the successful state; it reflects the probability that
a losing team improves significantly in the following season. P, is a measure
of switching from the successful state to the unsuccessful state; it reflects the
probability that a successful team gets significantly worse in the next season.
In leagues with little turnover in standings, P,,, and P, will be large and P,, and
P, will be small.

In terms of the two simple hypothetical league outcomes shown on
Table 1, for League 1 P,,= P,,= 0.0, P, = 0.6 and Pww. League 1 has complete
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persistence in winning and losing teams, and no turnover in relative standings
from year to year. Teams with winning records continue to win and team with
non-winning records continue to lose. For League 2, P, = P,,, = 0.2 and P, =
0.4. League 2 has very high turnover, as the transition probabilities P,, and P,,
are relatively large.

Hadley, Ciecka and Krautmann (2005) also proposed a statistical test of
competitive balance using Markov transition probabilities. The test is based on
the null hypothesis H,: P,,, = P,,. The intuition behind the test is that in a league
with balanced competition, all teams should have an equal chance of having
a winning season in season ¢+ 1 no matter what the outcome was in season ¢.
In other words, the transition process should not be state-dependent. This null
hypothesis is a test of state independence. While little used in the literature, this
test represents a useful extension to other commonly used competitive balance
assessments. For the two hypothetical league outcomes shown on Table 1,
P,, > P, in League 1 and P,,, = P,, in League 2.

lll. APPLICATION: COMPETITIVE BALANCE IN MLB

In order to illustrate the measures of competitive balance discussed above,
and to highlight their various strengths, weaknesses, and applications, this
section analyzes competitive balance in MLB over the 1906 through 2015
seasons using the competitive balance measures developed above. MLB formed
in 1903 with the merger of the National League (founded in 1976) and American
League (founded in 1901) and the first championship game between the two
leagues, the “World Series” was played in 1905. Data from MLB over this period
have been extensively analyzed in the competitive balance literature (Depken,
1999; Eckard, 2001; Schmidt and Berri, 2002; Hadley, Ciecka and Krautmann,
2005; Krautmann and Hadley, 2006; Owen, Ryan and Weatherston, 2007; Lee
and Fort, 2008; Owen and King, 2015; Van Scyoc and McGee, 2016) so | do
not provide summary statistics for the data.?

1. Static Measures

1.1. o-measures

The first measure of competitive balance developed is ;. Figure 1 plots
oy for the American League (AL) and National League (NL) over the 1906-2015

2 The entire data set in usable form can be easily downloaded at http://www.seanlahman.com/baseball-
archive/statistics/
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seasons for single seasons (left panel) and half-Decades (right panel). The light
gray line is the American League and the black line is the National League on
both graphs. Both graphs also include a semi-parametric trend line based on a
fifth-degree polynomial function to represent the general trend in competitive
balance over time. MLB contains two leagues. A single “major” league was
formed in 1903 when the incumbent National League merged completely with
the rival American League. The two leagues have slightly different rules, and
teams from the two leagues did not play each other in the regular season until
1997; until then, the champion of each league played in the “World Series” for
the MLB championship at the end of each season. Research on MLB competitive
balance typically treats the two leagues separately.

FIGURE 1
AL AND NL o-MEASURES, 1906-2015
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Figure 1 shows substantial noise in terms of season-to-season changes
in oy,. The large amount of season-to-season variation in gy, makes a direct
visual comparison of the two leagues difficult. Figure 1 also shows a steady
decline in gy, in both leagues over the sample period. This downward trend
in oy, indicates that competitive balance improved in MLB over this period. In
addition, oy, in the two leagues track each other relatively closely. No prolonged
divergences exist between the two leagues. Whatever factors lead to the increase
in competitive balance, they affected both leagues in a similar way.

Since there were many institutional changes in MLB over this period, in
terms of rules of play, number of teams, games in a season, length of the
postseason, and other factors, and because of the substantial season-to-
season noise evident on Figure 1, | divide MLB history into five season periods
beginning with the period 1906-1910. Dividing this period up into half decades
is somewhat arbitrary, but it provides one way of examining changes in the level
of competitive balance over time. | start the sample in 1906 and group seasons
into 5 year half-decades so that the year when the schedule changed from
154 games per season, 1961, falls in the first year of a half-decade. The right
panel of Figure 1 shows ay, for the NL and AL for half-decades beginning with
1906-1910 to 2011-2015.

From the left panel of Figure 1, oy, declines relatively steadily from the
early 1900s on in both leagues, with a few exceptions. This indicates that
variation in winning percentages was declining in MLB over the past 110 years.
Competitive balance, as measured by oy, was better in the latter half of the 20™
century than in the first half of the century. This downward trend in a,, mirrors
the downward trend in oy, shown on the left panel of Figure 1. A notable
exceptions is the AL in the 2001-2005, when oy, increased to roughly the same
level of competitive balance as in the 1950s.

The length of the MLB season increased from 154 games in 1903 to
162 games in 1961 and after. The Noll-Scully ratio, oy, represents a method for
adjusting o-measures for changes in the number of games played. g, for the
1906-1960 period is 0.040 and 0.039 for the 1961-2015 period. Given the small
difference in these values, ay; will not be discussed here.

1.2. HHI-based Measures

HHI-based measures represent a major alternative to o-measures of
competitive balance in the literature. The most common outcome share
analyzed in the literature is the share of wins earned by each team in each
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season. Figure 2 shows the HHI for the American League (black line) and
National League (grey line) over the 1906-2015 seasons. The HHIs on Figure 2
should be read on the left axis scale.

FIGURE 2
AL & NL HHI AND # OF TEAMS 1906-2015
14 16
12 14
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Depken (1999), pointed out that the HHI depends strongly on the number
of teams in the league. Owen, Ryan and Weatherston, (2007) contains similar
figures and Figure 2 and Figure 3 simply extend graphs in that paper by
20 seasons. Figure 2 clearly shows dependence between HHI and the number
of teams in MLB. Both the NL and AL expanded steadily over the sample period.
The stair-step lines on Figure 2 show the number of teams in each league
over the period and should be read from the right axis scale. From 1906
through 1960, both leagues contained 8 teams. The AL added 2 teams in
1960 and the NL followed suit, adding 2 teams in 1961. Expansion continued
throughout the restof the sample period. Note that in 2013 a team switched
leagues from the NL to the AL, which gave both leagues 15 teams.

The stair-step form of the HHI for each league moves in lock-step with
the league expansions; HHI uniformly declines with the number of teams in
each league. Figure 2 clearly shows the limitations of the HHI as a competitive
balance measure in leagues where the number of teams changes substantially
in the analysis period. This occurs regularly in all North American leagues, but
not in leagues in other parts of the world.

The discussion above describes a number of corrections to the HHI to
account for differences in the number of teams in a league and the number of
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FIGURE 3
AL & NL CORRECTED HHIs 1906-2015
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games played by teams. These include the dHHI (Depken, 1999), HHI* (Owen,
Ryan and Weatherston, 2007), and mHHI (Michie and Oughton, 2004). Figure 3
shows the values each of these adjusted HHI measures for each season in the
sample. The left graph shows the dHHI, the center HHI* and the right graph
mHHI. Again, all three graphs also include a semi-parametric trend line based on
a fifth-degree polynomial function to represent the general trend in competitive
balance over time.

dHHI, HHI*, and mHHI all show similar patterns in terms of changes in
MLB competitive balance over time and the AL and NL values track each other
closely. All three measures show a clear downward trend over time, indicating
a general improvement in competitive balance in MLB over the period. The
polynomial trend lines are a bit flatter for HHI* and mHHI than for dHHI. At a
glance, the pattern of changes in competitive balance on Figure 3 resembles
the pattern for gy, shown on Figure 1. This is to be expected, given the
functional relationship between HHI and o, derived above.

The variance of dHHI and HHI* appear to decline after the schedule
expanded to 162 games in 1961. The grey vertical line on Figure 3 identifies
the 1961 MLB season. This decline in variance appears to be consistent with the
simulation results shown on Figure 4 and 5 in Owen and Owen (2017) which
shows a decline in the spread of HHI-based density functions as the number
of games played increases. However, Owen and Owen (2017) do not report
measures of variation of density functions. This topic needs more attention.

2. Dynamic Measures

Dynamic measures of competitive balance must be calculated over a
period of time, since they incorporate both between-season and within-season
measures of competitive balance. Competitive balance in MLB will be analyzed
using dynamic measures of competitive balance over five year (half-decade)
periods. This represents an arbitrary, but convenient, choice of time periods for
the purpose of analysis in this case.

Dynamic measures of competitive balance, including the CBR and MTP
approach, address an important limitation of static competitive balance
measures like o-measures and HHI-based measures — their inability to reflect
relative changes in standings in leagues over time. The CBR partitions variability
in league outcomes into within-season and between-season components.
The MTP approach shows the likelihood that a team transitions or does not
tr