The Institutional and Behavioral Economics of
Professional Sports Leagues

Dissertation
for the Faculty of Economics, Business Administration
and Information Technology

of the University of Zurich

to achieve the title of

Doctor of Economics

presented by
Stephan Klaus Werner

from Germany

approved at the reguest of
Prof. Dr. Helmut M. Dietl
Prof. Dr. Egon Franck



The Faculty of Economics, Business Administration and Information Technol-
ogy of the University of Zurich hereby authorizes the printing of this Doctoral

Thesis, without thereby giving any opinion on the views contained therein.

Zurich, October 22, 2008

The Dean: Prof. Dr. Dr. Josef Falkinger



Berichte aus der Sportékonomie

Stephan Klaus Werner

The Institutional and Behavioral Economics
of Professional Sports Leagues

Shaker Verlag
Aachen 2009



Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche
Nationalbibliografie; detailed bibliographic data are available in the Internet at
http://dnb.d-nb.de.

Zugl.: Zurich, Univ., Diss., 2008

Copyright Shaker Verlag 2009

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior permission
ofthe publishers.

Printedin Germany.

ISBN 978-3-8322-7949-3

ISSN 1610-6113

Shaker Verlag GmbH « P.O.B0OX 101818 « D-52018 Aachen

Phone: 0049/2407/9596-0 « Telefax: 0049/2407/9596-9
Internet: www.shaker.de ¢ e-mail: info@shaker.de



Contents

Preface and Acknowledgements

1 The Economics of Sport - A Review

1.1
1.2
1.3

14

The Principle of Sport Economics . . . . . ... ... .......
Theoretical Research in Sports Economics . . . . . . .. ... ...
Empirical Research in Sports Economics . . . . . . ... ... ...
1.3.1 Labor Mobility in Professional Sports Leagues . . . . . ..
1.3.2 Discrimination in Sports . . . . . ... ... ... ... ..
1.3.3 Incentives and Performance . . .. .. ... ... ... ..

Structure of the Book . . . . . . . ... ... ... ... ...

2 The Econometric Analysis of Incentives and Corruption in Sports

2.1
22

23
24
25

Dataand First Evidence . . . . . . .. ... ... ... .......
Empirical Analysis and Further Evidence . . .. .. ... ... ..
2.2.1 Motivation or Corruption? . . . . . .. ... ... .....
2.2.2  Social Ties and Sudden Weakness . . . . . ... ... ...
2.2.3  Time Structure of Match Rigging . . . .. ... ... ...
2.2.4 Special Prizes and Retirement . . . . . . . ... ... ...
The ’Duggan and Levitt-Effect’ revisited . . . . . . . .. ... ...

Conclusion . . . . . . . . . . . e e

3 The Effect of Luxury Taxes on Social Welfare in Sports Leagues

3.1
3.2

Literature Review . . . . . . . . .. . . ... . ... . . ... ...

The BasicModel . . .. ... ... ... .. .. .. .. ......

xiii

10
11

15
20
23
23
26
28
28
29
33
35



CONTENTS

3.3 Investments and Welfare in a Simple Redistributive framework . . . . . .
3.3.1 The Optimization Problem of the Clubs . . . . . . .. ... ...
3.3.2  Social Welfare and the Social Optimal Tax Rate . . . . . . . . ..
3.4 The Full Model: Investments, Taxation and Redistribution . . . . . . ..
3.4.1 The Optimization Problem of the Clubs . . . . . ... ... ...
3.4.2 The Optimization Problem of the League Organization . . . . . .
3.4.3 Optimal Taxation and Social Welfare . . ... ... ..... ..
35 Conclusion . . ..o
3.6 Appendix . ... e e
3.6.1 Luxury Tax Payments . . ... ..................

3.6.2 Proofs, First Order Conditions and Calculations in the Simple

3.6.3 Some Properties . . . ... ... ..
3.6.4 Derivation of the investment demand function in the full model

3.6.5 Proof of Proposition2 . . .. ... ... ... ..........
3.6.6 Proof of Proposition3 . . .. ... ... ... .........
367 Tables . . . . . ...

Investments of Sports Clubs with Different Objective Functions
4.1 Literature Review . . . . . . . . . . ...
4.2 The Fundamental Model-framework . . . . ... ... ... .......
4.2.1 A League with Two Profit-maximizing Clubs . . . . . . ... ..
422 A League with Two Win Maximizing Clubs . . . . . ... .. ..
4.3 The Model of aMixed League . . . . ... ... ... ..........
43.1 TheType-I-League . . . . . ... ... ... ... ........
43.2 The Type-ll-League . . . . . ... ... ... ... .......
4.4 Aggregated Investments and Competitive Balance - A Comparison . . . .
44.1  Aggregate Investments in the Different League Models . . . . .
442 Competitive Balance in the Different Models . . . . . .. .. ..
4.5 Policy Implication. . . . . . ... ... ...
4.6 Conclusion . . . . ... ...

47 AppendiX . . ...

81
&3
86
88

95
96
98
100
102
105
105
107
109



Table of Contents

vii

4.7.1
472
473
474
475
4.7.6

5 Conclusion

Proof of Proposition 1 . . . . ... ... ... ... ... .. 119
Proof of Proposition2 . . . ... ... ... ........... 120
Critical Values of my givenm, . . . . . . . . ... ... ... .. 122
Robustness of the Model Specifications . . . . .. ... ... .. 122
Application I: A Simple Model of Investments . . . . ... ... 123
Application II: An Extended Model of Investments . . . . . . .. 129

135



viii Table of Contents




List of Figures

2.1 Probability Distribution of Tournament Wins (2 Periods) . . . .. .. .. 21
2.2 Probability Distribution of Tournament Wins (3 Periods) . . . .. .. .. 22
2.3 Incentive Schemes and Payoff Structure of Tournament Wins . . . . . . . 22

2.4 Incentive Schemes and Payoff Structure of Tournament Wins by Division 31

3.1 TheSimple Model . ... ... .... .. ... ... ... ... 62
3.2 Firstbestsolution . . . . . . . . . . . ... 71
3.3 Secondbestsolution . .. . ... ... ... ... ... 73
3.4 Thirdbestsolution . . . .. .. .. ... ... ... 75
4.1 Market Size and the Effect in Mixed Leagues . . . . ... ... ..... 113

4.2 Revenue Sharing in a Mixed League . . . . . . ... ... ... ..... 115



List of Figures




List of Tables

2.1
22
23
24
2.5
2.6
2.7
2.8
29
2.10

3.1
32
33
34
35
3.6
3.7
3.8
39

Allegations and Match Fixing . . . . . .. ... ... .. ... ..... 35
Allegations and Match Fixing over Three Periods . . . . . ... ... .. 36
Test on Equality of the Coefficients between Period 2and3 . . . . . . . . 37
Same Group and Sudden Weakness . . . . . . . ... ... ... ..... 38
Time Structure of Match Rigging . . . . . . . ... ... ... .. .... 39
Motivation and Match Rigging . . . . . ... ... ... ... ... ... 40
Robustness Checks (Breakpoints) . . . . ... ... ... ........ 41
Robustness Checks (Breakpoints) - continued . . . . . .. ... ..... 42
Test of Changing Incentive Scheme . . . . . . ... ... ... ..... 43
Match Rigging in the Maegashira and Juryo Group . . . . ... ... .. 43
Full Balancing Tax Rate in the Simple Model . . . . . . ... ... ... 88
Social Optimal Tax Rate in the Simple Model . . . . . . ... ... ... 88
Critical Values in the General Model (a) . . . . . .. ... ... .. ... 89
Critical Values in the General Model - continued (b) . . . . . . . ... .. 90
Critical Values in the General Model - continued (¢) . . . . . .. .. ... 90
Critical 3-Values and the Corresponding Tax Rate-(a) . . . . ... ... 91
Critical 3-Values and the Corresponding Tax Rate - continued (b) . . . . 92
Critical 3-Values and the Corresponding Tax Rate - continued (¢) . . . . . 93

Summary Table . . . . . ... ... o 94



xii List of Tables




Preface xiii

Preface and Acknowledgements

OMNE PRINCIPTUM DIFFICILE' - this doctoral thesis is the result of three years of re-
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with the ’septem artes liberales’. Depending on the historical view, this also means to
deal with philosophy and religion, and (not surprising) I got in touch with Augustine and

his doctrine.

"The good Christian should beware of mathematicians and all those who
make empty prophecies. The danger already exists that mathematicians have
made a covenant with the devil to darken the spirit and confine man in the

bonds of Hell.’,

he noted.? Are mathematicians and statisticians therefore in league with the devil? And
much more interesting, what is mathematics? Are mathematicians natural scientists,
philosophers, theologians or philologist speaking with numbers? Mathematics seems on
a first glance to be a natural science. But is mathematics not also a language?® Perhaps,
yes. And are not mathematicians creators of the so-called 'number theory’ and there-
fore try to explain the existence of 'numbers’ like a philosopher proves the existence
(or non-existence) of being? Again, perhaps yes. This ambiguity in the demarcation of
’mathematics’ is also reflected in Augustine’s quotation. He originally meant that there
was no difference between mathematicians and astrologists. Astrologists told the future,
which was considered diabolic. In line with Augustine, we then have to deny the claim
that mathematics is a science if we assume that astrology is not a science. Or we have to

ask about (general) characteristics of science (if we accept astrology as a science).

This short discussion highlights the counterproductive discussion about exact and human-
istic sciences, since a clear and general definition about *exact’ or "humanistic’ science is
not obvious, and an ’exact’ definition will give itself the leeway for further discussions.

I was very lucky to enjoy not only an education in the humboldtian tradition, but also

' Anonymous.

2 De Genesi ad Litteram, Book II, XVIII, 37. Translation by H. Taylor in Ancient Christian Writers,
Newman Press (1982), vol. 41.

3 Some will say it is the clearest language in the world.
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