THE EFFECT OF GATE REVENUE SHARING ON SOCIAL WELFARE

HELMUT M. DIETL and MARKUS LANG*

This paper provides a theoretical model of a team sports league based on contest
theory and studies the welfare effect of gate revenue sharing. It derives two counter-
intuitive results. First, it challenges the “invariance proposition” by showing that rev-
enue sharing reduces competitive balance and thus produces a more unbalanced
league. Second, the paper concludes that a lower degree of competitive balance com-
pared with the noncooperative league equilibrium yields a higher level of social welfare
and club profits. Combining both results, it concludes that gate revenue sharing
increases social welfare and club profits in our model. (JEL 183)

I. INTRODUCTION

According to the “uncertainty of outcome™
hypothesis, a certain degree of (competitive)
balance is necessary to maintain a successful
sporting contest. One of the most common
means of improving competitive balance
within a professional sports league is gate rev-
enue sharing. In its simplest form, gate reve-
nue sharing allows the visiting club to retain
a share of the home club’s gate revenues.

The current revenue-sharing arrangements
differ widely among professional leagues all
over the world. In 1876, the Major League
Baseball introduced a 50-50 split of gate receipts
that was reduced over time. Since 2003, all
clubs in the American League have put 34%
of their locally generated revenue (gate, con-
cession, television, etc.) into a central pool,
which is then divided equally among clubs.
The current revenue-sharing arrangement of
the National Football League secures the vis-
iting team 40% of the gate receipts (revenues
from luxury boxes, parking, and concessions
are excluded from this sharing arrangement).
In the Australian Football League, gate
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receipts were split evenly between the home
and the visiting team. This 50-50 split was
finally abolished in 2000. In Europe, there is
less gate revenue sharing. The soccer leagues
have adopted various forms of gate revenue
sharing in their history. In England, until
the early 1980s, up to 20% of the gate receipts
were given to the visiting teams in league
matches. In the German soccer league
(DFL), the home team receives 94% of the gate
receipts, with the other 6% going to the league.
Gate revenue sharing is quite common in most
Cup competitions with a knockout system. In
addition, some leagues have adopted other
means of increasing competitive balance, such
as salary caps, rookie draft systems, and lux-
ury taxes.

The effect of gate revenue sharing on com-
petitive balance has been challenged by the
so-called invariance proposition, which states
that revenue sharing does not affect the dis-
tribution of talent between clubs. The invari-
ance proposition has remained highly
controversial even up until today, and no
consensus has emerged so far. Most of the
existing controversy on the effect of revenue
sharing on competitive balance stems from
the different approaches, the different mod-
els, and the different methodology used in
the literature.

El-Hodiri and Quirk (1971), Fort and Quirk
(1995), and Rascher (1997) conclude that rev-
enue sharing will not affect the distribution of
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talent between profit-maximizing clubs on the
assumption that only the win percentage of the
home team affects club revenue.! Vrooman
(1995) shows that the sharing of winning-elastic
revenue does not affect competitive balance,
whereas the sharing of winning-inelastic reve-
nue improves competitive balance. Atkinson,
Stanley, and Tschirhart (1988) challenge the
invariance proposition by showing that revenue
sharing can improve competitive balance if clubs
maximize profits. In their model, Atkinson,
Stanley, and Tschirhart adopt a pool sharing
arrangement and a club revenue function that
depends on a team’s own performance and on
the performance of all other teams. Their
result is supported by Marburger (1997) and
Késenne (2000), who build their models on
the assumption that fans care about the rela-
tive and absolute quality of teams, and
Rascher (1997) and Késenne (2000), who
both consider an objective function that
includes the maximization of wins (“utility
maximization™).

The most counterintuitive result is pre-
sented by Szymanski and Késenne (2004).
From a model of two profit-maximizing clubs
and a club revenue function that depends on
the relative quality of the home team, they
show that gate revenue sharing decreases com-
petitive balance. This result is driven by the
so-called dulling effect. The dulling effect
describes the well-known result in sports eco-
nomics that revenue sharing reduces the incen-
tive to invest in playing talent. This dulling
effect is stronger for the small-market club
than for the large-market club. In effect, the
difference in talent investments between both
clubs increases.

In our opinion, the major drawback of the
literature analyzing the effect of revenue shar-
ing is the implicit assumption that competitive
balance is socially desirable. On this assump-
tion, the revenue-sharing arrangement that
maximizes competitive balance is optimal.
We show that this assumption does not hold
true in our model. Maximizing competitive
balance does not maximize social welfare. In
particular, we derive club-specific demand,
revenue, and profit functions from a general

1. Note that Fort and Quirk (1995) derive this result
on the assumption that only gate revenues are shared.
Moreover, they argue that the sharing of locally generated
television revenues can improve competitive balance when
teams earn revenue from the gate and from local television
contracts.

fan utility function and develop a contest
model of a sports league with heterogeneous
clubs. From the (consumer) utility and (club)
profit functions, we are able to analyze the
welfare effects of alternative gate revenue-
sharing arrangements. We arrive at two coun-
terintuitive results. First, we derive that gate
revenue sharing decreases competitive bal-
ance. Second, we show that a lower degree
of competitive balance compared with the non-
cooperative league equilibrium actually yields
a higher level of social welfare and club profits.
Combining the two results, we conclude that
gate revenue sharing increases both social wel-
fare and club profits in our model.

Of course, our paper is not the first to inte-
grate consumer preferences in economic mod-
els of sports leagues. To our knowledge,
Cyrenne (2001) was the first to model explic-
itly consumer preferences and perform a wel-
fare analysis in a sports league. He develops
a quality-of-play model that captures con-
sumer preferences and shows under which
conditions the clubs’ demand for talented
players are strategic complements or substi-
tutes. Falconieri, Palomino, and Sakovics
(2004) investigate the conditions under which
the collective sale of broadcasting rights is pre-
ferred from a social welfare point of view com-
pared with their sale individually by teams. In
their model, they derive the demand and the
price for a match with a given quality via con-
sumer preferences. Recently, Fort and Quirk
(2007) determine the optimal level of compet-
itive balance in North American sports
leagues by comparing the decentralized league
outcomes to the level of competitive balance
that maximizes the sum of consumers’ and
producers’ surpluses. Their analysis suggests
that whether the league planner would prefer
more or less competitive balance than the
league will produce in its decentralized equilib-
rium depends on empirical work that remains
to be done. To the best of our knowledge,
however, we are the first to analyze the welfare
effects of gate revenue sharing on the basis of
a general fan utility function.

The remainder of the paper is organized as
follows. Section II outlines the model. In Section
I11, we investigate the noncooperative equilib-
rium, and in Section IV, the social welfare
optimum and league optimum are investi-
gated. Section V presents a comparison
between the outcomes. Section VI concludes
the study.
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Il. MODEL SPECIFICATION

We consider a two-club league® that awards
an exogenously given league prize P to the
winner of the championship.® In addition to
this performance-related exogenous league
prize, each club 7 generates its own revenues
R;, stemming from gate receipts of the match
played at the ground of club i against club ;.
These revenues R; are assumed to depend on
the gate price p; and club /’s fan demand d(m;,
Pi» ¢;) for the match between club i and club ;.
Fan demand in turn depends on the market
size m; (or drawing power) of the club i, the
gate price p;, and the quality ¢; of the match
between club i and club j. Moreover, the gate
revenues from the home and from the away
match are distributed among clubs according
to a (gate) revenue-sharing arrangement, with
o € [}, 1] characterizing the share assigned to
the home team. Note that a high parameter o
represents a league with a low degree of redis-
tribution, that is, o = 1 characterizes a league
without revenue sharing, while o = 1/2 char-
acterizes a league with full revenue sharing.

In order to derive the price and the fan
demand for a match with quality ¢;, we follow
the approach in Falconieri, Palomino, and
Sakovics (2004): we assume a continuum of
fans who differ in their willingness to pay
for a match between club i and club j with
a given quality ¢;. Every fan k has a certain
preference for match quality that is measured
by 0. For simplicity, the fan types 0, are
assumed to be uniformly distributed in [0,
1], that is, the measure of potential fans
amounts to 1. The net utility of fan k with type
0, is specified as:

max {0yq; — p;, 0}.

By assuming an interior solution, at price
pi, the fan type that is indifferent is given by
0* = p/q,. Hence, the measure of fans that pur-
chase at p;is derived as 1 — 6* = (¢; — p;)/q;. By
assuming that each club has a certain market
size or drawing potential given by m; > 0, the

2. According to Vrooman (1995), the “strength of the
two-team model derives from its simplicity and efficiency
in dealing with the questions of talent polarization.” See
also Szymanski and Késenne (2004) who conduct their
analysis in a two-club league. Not all results from
a two-club model, however, hold for an n-club model.
Therefore, caution is necessary if policy implications are
derived from a two-club model.

3. We take this exogenous prize as a proxy for all rev-
enues that are performance related (e.g., marketing and
sponsorship income).

aggregate demand function for clubi =1, 2 is
now defined as:

bi

q[).

Note that match quality ¢, has a positive, but
decreasing, marginal effect on demand, that is,
ddldg; > 0 and 9*dldq% < 0. Moreover, the
market size or drawing potential m; has a pos-
itive effect on demand, that is, dd/Om; > 0. For
a given set of parameters (p;, ¢;), the club with
the larger market size or drawing potential gen-
erates higher demand. Without loss of general-
ity, we assume throughout this chapter that
Club 1 is the “large-market club” and Club 2
the “small-market club,” with m; > m,. By
normalizing the costs of hosting a match to
zero, we find that gate revenues are derived
as R, = pdm;, p; q;). The club maximizes
the revenues R; and thus fixes the price of
a match with quality ¢; to p} = ¢;/2. Hence,
gate revenues of club i = 1, 2 are derived as:

R ="t
i 4 qi-

In accordance with the literature, we
assume that the match quality ¢; depends on
two factors: the probability of club 7’s success
and the uncertainty of outcome.*

We measure the probability of club #’s suc-
cess by the win percentage w; of this club. The
win percentage is characterized by the contest
success function (CSF) and depends on the
proportion of playing talent hired by each
club. We apply the logit approach, which is
the most widely used functional form of
a CSF in sporting contests. The win percent-
age of club i is given by:’

d(mi,pi, qi) := mzu = mi(

1

(1) = i .7.:1,2’. .
wlt) = T (= 1.2, 1))

Given that the win percentages must sum
up to unity, we obtain the adding-up con-
straint: w; = 1 — w;. In our model, we allow that
the supply of talent may be fixed or elastic.

4. For the sake of simplicity, we abstract from the pos-
sibility that match quality also depends on aggregate tal-
ent. This is a restrictive assumption but can be justified by
a focus on North America, where all available talent plays
in the major leagues.

5. The logit CSF was generally introduced by Tullock
(1980) and subsequently axiomatized by Skaperdas (1996)
and Clark and Riis (1998). An alternative functional form
would be the probit CSF (e.g., Dixit, 1987; Lazear and
Rosen, 1981) and the difference-form CSF (e.g., Hirshlei-
fer, 1989). Recently, Szymanski (2007) proposed an exten-
sion of Hirshleifer’s CSF that gives rise to the invariance
principle.
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Furthermore, we adopt the usual “Contest-
Nash conjecture” dt;/dt; = 0 and compute
the derivative of the win percentages as ow,/
ot; = (tl(t; + t,) ).6 Owing to the adding-up
constraint, we derive the following:

8W,‘ 8Wj
(1) ot; ot; '
The uncertainty of outcome is measured by the
competitive balance in the league. Following
Hoehn and Szymanski (1999) and Szymanski
(2003), we specify competitive balance as w;w;.
In order to deduce explicitly the gate reve-
nues, we use the following specific formulation
of the quality ¢, from a match played between
club i and club j’

(2)  qilwi,wy):

with d¢/0w; = 1 — 2(1 — p)w;. The parameter
p € [0, 1] represents the weight in the quality
function between fans’ preference for “own
team winning”’ and for competitive balance.
When p = 1, then the match quality only de-
pends on the win percentage of the home team,
while when p = 0, the match quality only
depends on the degree of competitive balance.
If the relative preference for “own team win-
ning” is equal or bigger than 1/2, then the
match quality increases in the win percentage
of the home team for all w; € [0, 1]. Whereas,
if the relative preference for “own team
winning” is smaller than 1/2, then match
quality increases in the win percentage if

With this specification of the quality func-
tion, gate revenues R; of clubi = 1, 2 are now
given by:

(3)  Ri=—qi=—(wi—(1- wwy).

This club-specific revenue function is con-
sistent with the revenue functions used, for
example, in Hoehn and Szymanski (1999),

= pw; + (1 = wwiw,

6. According to Szymanski (2004), “it makes no sense
to talk of any conjectural variation other than zero.”” Only
the Contest-Nash conjectures are consistent with the con-
cept of Nash equilibrium in a static game. Moreover, note
that the assumption of fixed or elastic supply only affects
the equilibrium price of talent in our model.

7. Note that this specification of the quality function
differs fundamentally from the quality function used in
Falconieri, Palomino, and Sakovics (2004). Moreover,
we see below that the gate revenues that are derived from
our specification of the quality function give rise to the
revenue functions widely used in the sports economic
literature.

Szymanski (2003), and Szymanski and Késenne
(2004). In contrast, however, with the articles
quoted, we have derived our revenue function
from consumer preferences and thus are able
to perform a welfare analysis with respect to
gate revenue sharing.

Ill.  NONCOOPERATIVE EQUILIBRIUM

In this section, we consider the competitive
equilibrium in the league. Both clubs partici-
pate in a noncooperative game and choose
1ndependently alevel of talent in order to max-
imize (expected) profits.® We assume that tal-
ent is measured in perfectly divisible units that
can be hired in a competitive market for talent
at a wage rate ¢ per unit. Hence, club /’s invest-
ment costs C(¢;) for talent are given by C(¢,) =
ct;. The expected payoff of club i = 1, 2 is
determined by the following (expected) profit
function:

E(IL) = wP+oR;+ (1 — o) R; — C(1,)

RANL R
+(1-a) (%(wj— ( —mw;))

with i, j = 1, 2, i # j. With probability w;, club i
wins the championship, given club i’s and club
J’s investment level ¢; and #;, respectively, and
receives the exogenous league prize P. From
the home match, club i obtains share o of

the gate revenues R; =Zi(w; — (1 —pw7),
and from the away match share (1 — o) of
the gate revenues R; = Z(w; — (1 —p)w )

The investment costs are determmed by ct
The corresponding first-order conditions
are derived as:

OE(I1;) __ OWIP+O(L)R1%

)R Owy L —
o w1 O (1 —o); c=0

dwy O

OE(I) _ ow, ORy 0w, g ORLOw =
ot 8t2P+ o oy Owy 0t + (1 Ot)é)wl ot c= 0'

8. The clubs in the U.S. major leagues are commonly
considered to be profit maximizers, whereas in Europe,
clubs are usually considered to be win maximizers. The sit-
uation in Europe is changing, however, as many examples
(Manchester United and Liverpool) demonstrate. For
a discussion about the clubs’ objective function, see for
example, Sloane (1971), Késenne (2000), Fort and Quirk
(2004), and Késenne (2006).
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By combining the first-order conditions
and using the adding-up constraint (1), we
obtain:

<P+ SR )8R2>0w1

awl ow, | 0f

8R2 8R1 8W2
Pios2 (-
( +O€6W2 ( )6W1> (91‘2

and compute

9wy f P—i—aaR‘ — (1 — )2k

(4) Jo="1- ow,
B ) R,
Sk b P+o¢ﬁ—(1—a)%

We are not able to solve explicitly for the
equilibrium investments (7,#). Instead, we
establish the following relationship that must
hold in equilibrium between Club 1’s and Club
2’s investment level 7} and £, respectively:

= (o).

In the following lemma, we specify the
function (o) and derive some useful proper-
ties of it by assuming that the exogenous
league prize P is sufficiently high:

LEMMA 1. (i) The function (o) that
describes the relationship in the noncooperalzve
equilibrium between t; and t; is given by:?

V(o) = i(l’"‘ V p? +47\'17\'2>a

with p:= (1 — 20(1 — w))(m; — my), Ay: = 4P +
am; — (1 — )2u — D)my, and hy: = 4P + am;,
— (I — )2 — Dmy.

(i1) \(or) is an increasing function in revenue
sharing, that is, a decreasing function in the
parameter o, such that 8—:<0.

(ii1) (o) is equal to or larger than unity,
that is, () = 1 & p =0V m; = my and
Y(o)>1ep>0 Am>m, Vo € [} 1].

Proof. See Appendix. |

Unless otherwise stated, we assume in the
subsequent analysis that fans besides compet-
itive balance also care about their own team
winning, that is, p € (0, 1), and clubs are het-
erogeneous with respect to their market size,
that iS, my > my.

9. Note that \ is a function of (o, p, my, m,, P). For
notational clarity, we only write (o).

The win percentages in the noncooperative
equilibrium of Club 1 and Club 2 can be
expressed in terms of /(o) by:

R () ooy 1
wi(a) = V@) 1 and wj (o) = Vo 71
with the derivatives given by:
owi(a) _ o(m) 1 ow}(ar)
8101  da (Y(a) 4+ 1)2 and 82Ot
N(or) 1

da (Y(a) + 1)

The next proposition summarizes the main
results in this section:

PROPOSITION 1. (i) The investment level of
the large-market Club 1 is higher than that of
the small-market Club 2.

(i1) Equilibrium investments decrease in rev-
enue sharing.

(ii1) The win percentage of Club 1 (Club 2)
increases (decreases) in revenue sharing.

(iv) Revenue sharing reduces competitive bal-
ance and produces a more unbalanced league.

Proof. See Appendix. |

A direct consequence of Part (i) is that in
the noncooperative equilibrium, the large-
market Club 1 is the dominant team, yielding
a win percentage of more than 1/2, whereas the
small-market club is the subordinate team,
yielding a win percentage of less than 1/2, inde-
pendent of the revenue-sharing arrangement.
The reason for this result is that the marginal
impact of an additional win on gate revenues is
higher for the large-market club than for the
small-market club. Moreover, the difference
in win percentages between Club 1 and Club 2
in the noncooperative equilibrium is given by:

oy = V(@) — 1
wi (o) = W>O

Part (ii) reflects the “dulling effect” of reve-
nue sharing. The dulling effect describes the
well-known result in sports economics that rev-
enue sharing reduces the incentive to invest into
playing talent. This result follows from the fact
that the marginal benefit of own investment has
to be shared with the other club through the
revenue-sharing arrangement.

Part (iii) states that a higher degree of redis-
tribution in the league (more revenue sharing)

wi (o) —
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yields a higher probability of the large-market
club and a lower probability of the small-mar-
ket club to win the championship. This shows
that the dulling effect is stronger for the small-
market club than for the large-market club.
The reason for this result is a form of “free
riding.” When gate revenues are shared, the
clubs’ investment behavior is such that they
take into account the impact of their invest-
ment on gate revenues for both their home
games and their away games. Owing to the
logit formulation of the CSF, the (positive)
marginal impact on the large-market club’s
gate revenues of a decrease in talent invest-
ments by the small-market club is greater than
the (positive) marginal impact on the small-
market club’s gate revenues of a decrease in
talent investments by the large-market club.
As a consequence, the small-market club will
reduce its investment level more than the
large-market club.

Part (iv) stating that revenue sharing
decreases competitive balance represents the
central result in this section and proves to
be counterintuitive. League authorities estab-
lished restrictive arrangements such as reve-
nue sharing in order to improve competitive
balance. The basic idea of revenue sharing
was to redistribute revenues from the rich
(large market) clubs to the poor (small market)
clubs because the noncooperative equilibrium
was assumed to produce a level of competitive
balance that is too low. The branch of theo-
retical literature challenging the invariance
proposition and stating that revenue sharing
improves competitive balance is in line with
this argumentation.lo Our analysis, however,
reveals that revenue sharing has the opposite
effect on competitive balance.!' The intuition
behind this result is the following: Parts (ii)
and (iii) of this proposition have revealed that
the dulling effect of revenue sharing is stron-
ger for the small-market club than for the
large-market club. Since the large-market club
is the dominant team and the small-market
club the subordinate team (see Part (1)),
a higher degree of revenue sharing increases

10. See, for example, Atkinson, Stanley, and Tschir-
hart (1988), Marburger (1997), and Késenne (2000).

11. Our result is sustained by Szymanski and Késenne
(2004). Moreover, Szymanski (2004) comes to the same
result by assuming that the supply of talent is fixed. This
shows that revenue sharing can lead to a more unbalanced
league in fixed talent supply models and flexible talent sup-
ply models.

the difference between the clubs’ win percen-
tages in equilibrium. This produces a more
unbalanced league and thus decreases compet-
itive balance.

IV. SOCIAL WELFARE OPTIMUM AND LEAGUE
OPTIMUM

Social welfare is given by the sum of aggre-
gate consumer (fan) surplus, aggregate club
profit, and total player utility.

Aggregate consumer surplus is computed
by summing up the consumer surplus from
fans of Club 1 and Club 2. The consumer
surplus CS, from fans of club i = 1, 2 in turn
corresponds to the integral of the demand
function d(m;, p;, ¢;) from the equilibrium price
pf = g;/2 to the maximal price p; = ¢;, which
fans are willing to pay for a match with quality ¢;:

Pi qi
CS; = / d(m;,pi,q;)dp; = / L _pidpi=%q,-.
qi
p:‘ 4qi

Aggregate club profit is derived by sum-
ming up the profits of Club 1 and Club 2:

m
(t,5,) = P+qu1(t1,t2)

m
+72Q2(11, h) —c(ti + B).

Note that the league optimum is character-
ized by the maximum of aggregate club profit.

If we assume that the players’ utility corre-
sponds to their salary, total players’ utility is
given by the aggregate salary payments ct; +
cty in the league.

Addition of aggregate consumer surplus,
aggregate club profit, and aggregate salary
payments produces social welfare as:

3
(5) W = P+§(m1q1 erzqz)

= P2 (1 = (1 = W)

- ma(ws — (1= pwd).

Note that the players’ utility does not influ-
ence social welfare since the only costs faced
by the clubs are player salaries. That is, player
salaries are only a transfer from clubs to play-
ers. Moreover, social welfare is independent of
the revenue-sharing parameter o since the
aggregate club profit is independent of a.
Hence, social welfare only depends on the
market size m;, the match quality ¢;, and the
exogenous league prize P.
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In the following proposition, we maximize
aggregate club profit and social welfare and de-
rive the corresponding optimal win percentages:

PROPOSITION 2. The welfare optimal and
league optimal win percentages coincide and
are given for x € {LO,WO} by

my + my(1 —2p)

6 wi = >1
©) ! 2(my +my)(1 —p) 2
Wg _ ml(l 72“) +_WZ2 <%
2(my 4 ma)(1 — )
Proof. See Appendix. |

The proposition shows that the relative per-
formances in the welfare optimum and the
league optimum coincide in our model. The
absolute level of talent investment need not,
however, coincide. A league planner who
wants to maximize joint club profits will
choose the minimal necessary 1nvestment level
consistent with Equation (6).'> This invest-
ment level chosen by the league planner will
necessarily maximize social welfare since only
the relative level of talent investment between
both clubs is crucial for social welfare. The
reverse does not hold true. Not every welfare
optimal investment level maximizes joint club
profits. In other words, a continuum of invest-
ment levels consistent with Equation (6) max-
imizes social welfare, whereas there is a unique
investment level consistent with Equation (6),
which maximizes aggregate club profit.

Similar to the noncooperative equilibrium,
we further conclude that in the welfare optimum
and the league optimum, the large-market club
is the dominant team and the small-market
club the subordinate team, with w{>1 and
w§<%. The corresponding difference between
the win percentages in the welfdre/league opti-
mum is given by wf — w5 LJ"(ZI)E 0,
with ¥ € {LO, WO}. The d1fference increases
in the preference parameter p of the quality
function. In other words, if fans care more
for their own team winning, then the welfare/
league optimal degree of competitive balance
decreases. Furthermore, the welfare/league
optimal win percentage of club i increases
in its own market size m; and decreases in

12. One can think of this minimal necessary invest-
ment level as the minimal amount that has to be invested
in order to maintain the league’s operation.

the market size m; of the other club 7% A big-
ger market size of the large-market (small
market) club causes w{— w5 to increase
(decrease), and thus, a more unbalanced (bal-
anced) league becomes desirable from the
perspective of a league planner and from
a social welfare point of view.

V. COMPARISON OF THE OUTCOMES

So far, our analysis has shown that the dull-
ing effect of revenue sharing in the noncoop-
erative case is stronger for the small-market
club than for the large-market club. As a con-
sequence, increased revenue sharing reduces
competitive balance and produces a more
unbalanced league. But how does revenue
sharing influence social welfare and aggregate
club profit?

By comparing the noncooperative equilib-
rium with the welfare optimum and the league
optimum, we derive the following results:

PROPOSITION 3. (i) The league is more
unbalanced in the welfare and league optimum
compared with the noncooperative equilibrium.

(1) Revenue sharing increases social welfare
and aggregate club profit.

Proof. See Appendix. |

According to Part (i) of Proposition 3, the
difference between the clubs’ win percentages
is larger in the welfare/league optimum than in
the noncooperative equilibrium. Thus, from
the perspective of a league planner and from
a social welfare point of view, the degree of
competitive balance in the noncooperative
equilibrium is too high. A more imbalanced
league is desirable. In the noncooperative
equilibrium, the small-market club wins too
often and the large-market club does not
win often enough. Formally, wf>wj(or)>1
and wi<wj(a)<j Vo € [5,1] and x € {LO,
WO}. This is a surprising result since it is usu-
ally argued that if playing talent can be freely
traded in the market, the outcome will be such
that the large-market club obtains too much
talent and the small-market club too little tal-
ent. The proposition shows, however, that the
distribution of playing talent in the noncoop-
erative equilibrium is still too balanced. As
a consequence, measures that decrease and

ows mjp

13. Since a—m”=—m>0 and

il < 0 for n € (0,1) and x € {LO,WO}.

;)2 (1)

owr

dm;
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not increase competitive balance will increase
social welfare and aggregate club profit in our
league. In this respect, gate revenue sharing
proves to be an appropriate measure of
decreasing competitive balance and increasing
social welfare and club profit.

What is the intuition behind this result?
Each club imposes a negative externality
through own talent investments on the other
club’s expected revenue. Because of the asym-
metric market size, the small-market club
imposes a larger externahty on the large-mar-
ket club than vice versa.'* None of the clubs,
however, internalizes this negative externality.
As a consequence, in the noncooperative equi-
librium, the marginal revenue of talent is
equalized between the two clubs but not the
marginal revenue of a win. More precisely,
the marginal revenue of a win is larger for
the large-market club than for the small-mar-
ket club. As a consequence, a decrease in the
win percentage of the small-market club and
an increase in the win percentage of the
large-market club in the noncooperative equi-
librium results in higher social welfare and
larger club profits. The maximum degree of
competitive “imbalance” and therefore the
highest levels of social welfare and club profit
are obtained in a league with full revenue shar-
ing (a0 = 1/2).

Moreover, the consumers/fans also benefit
from a higher degree of revenue sharing in the
league since the aggregate consumer surplus is
also maximized for the welfare optimal win
percentages (w!'®, wiV0).!> Hence, analogous
to social welfare revenue sharing increases
the aggregate consumer surplus and thus ben-
efits consumers.

In the following corollary, we determine
under which conditions the social optimum
and the noncooperative equilibrium coincide:

COROLLARY 1. Social welfare is maximized
in the noncooperative equilibrium, and the league
is perfectly balanced with w)¥© = wi(a) = 1 Vo

14. This is because of the fact that the increase in rev-
enue for a given increase in win percentage is higher for the
large-market club than for the small-market club.

15. Itis stralghtforward to prove this claim. Compare
CS + CS, = —(mlql + maqy) with social welfare W =
P+ (m;ql + mzqz) and note that the exogenous league
prlze P does not influence the maximization problem.

€ 3,1] (i = 1,2) if at least one of the following
conditions is satisfied:

(1) Clubs are homogeneous with respect to
their market size (im; = my, = m).

(i1) Fans only care for competitive balance
(n = 0).

Proof. See Appendix. |

In a league of homogeneous clubs (Case
(1)), both clubs invest the same amount in
the noncooperative equilibrium, obtaining
a perfectly balanced league. In this case, the
symmetric investment level in the noncooper-
ative equilibrium given by fi(a)=
(o) = JC(P—%M) 16" Social welfare is
derived as W = P+ 3m(q; + ¢>) and is maxi-
mized for each symmetric investment level
in a perfectly balanced league. In a league in
which fans only care for competitive balance
(Case (ii)), the symmetric investment level in
the noncooperative equilibrium is given by
tj(2) = (o) = £ In this case, the match
quahty is equal for both clubs (i.e., g1 = ¢>
= ¢) and is maximized for each symmetric
investment level. Since social welfare
W=P-+ gq(ml + m2) is proportional to the
total quality, W is maximized in a perfectly
balanced league.'’

VI. CONCLUSIONS

In this paper, we develop a theoretical
model of a team sports league based on contest
theory in order to study the welfare effect of
alternative gate revenue-sharing arrange-
ments. We derive club-specific demand and
revenue from a general fan utility function
by assuming that a fan’s willingness to pay
depends on the fan type, win percentage of
the home team, and competitive balance.
Using this approach, we are able to extend
the literature by providing an integrated
framework that analyzes the effect of gate rev-
enue on social welfare. The existing literature

16. Note that the assumption of fixed or elastic supply
affects the equilibrium price of talent. Moreover, note that
in a league of full revenue sharing (o0 = 1/2), equilibrium
investments are independent of the club’s drawing poten-
tial m and the preference parameter .

17. Note that the league optimal win percentages in
Cases (i) and (ii) are also given by wlo = WIZ“O = ; As
mentioned previously, however, the investment level in
the league optimum is given by an infinitesimally small
amount consistent with wi® = wi® =1 and therefore
does not coincide with the welfare optimum.
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is focused on the effect of revenue sharing on
competitive balance and implicitly assumes
that competitive balance is socially desirable
without explaining the underlying assump-
tions regarding consumer preferences.

Our analysis challenges the “invariance
proposition” by showing that gate revenue
sharing decreases competitive balance and
produces a more unbalanced league. This
result is driven by the dulling effect of reve-
nue sharing. The dulling effect is revealed to
be stronger for the small-market club than
for the large-market club. Moreover, we
show that a lower degree of competitive bal-
ance than in the noncooperative league equi-
librium yields a higher level of social welfare
and aggregate club profit. Combining
both results, we conclude that in order to
increase social welfare and club profits,
arrangements that decrease, not increase,
competitive balance should be implemented.
In this respect, gate revenue sharing proves to
be an appropriate measure of decreasing
competitive balance and increasing social
welfare. Caution is necessary, however, in
inferring policy implications from our results
since the model builds on some restrictive
assumptions.

APPENDIX
Proof of Lemma 1
: . . . P+o gf‘ (171)%
ad (i) Equation (4) is given by = ———5%, we
compute: Progs— 1oz
) t_AP(h+b) Fomi(n(2p—1)+5) — (1 -

However, the negative solution (o) can be ruled out
because in case of a sufficiently high exogenous league
prize P, it yields negative equilibrium payoffs and there-
fore does not ensure the existence of a Nash equilibrium
in pure strategies.'

We show that (o) always yields a negative solution: to
prove this claim, we assume that the exogz nous league prize
P s sufficiently high, with P>P* : = - 1 b2~ 1) this
case, we obtain A; > 0 and A, > 0 for all pn e (o, 1].

(al) Suppose | € [0,2} Leta < (1 then p>0and
we derive Yy (o) > 0 and (o) < 0. Let a> =1 then p <
0 and we derive V(o) > 0 and Yr(a) < 0

(b1) Suppose p € [}, 1], then p > 0 Vo E 3, 1]. Also in
this case, we derive \J/](oz) > 0 and V(o) < 0

From (al)and (bl), we derive that the positive solution
(o) yields nonnegative equilibrium payoffs and thus
ensures the existence of a Nash equilibrium in pure strat-
egies.!’

ad (ii) We claim that (o) is an increasing function in
revenue sharing, that is, a decreasmg function in the
parameter o such that ‘W‘)<0 Vo € [£,1]. It suffices to
show that: s(a) : Vo )<0V ae 5 1].

(a2) s(o) is a continuous function for all o € R.

(b2) There exists only one o where
s(a) =0:s(a) = 0= :% We derive that o*
is smaller than 1/2 for all P > 0 if p € [0,4] and for all
P> pr=m@elom ey o1y,

(c2) Evaluation of the function s(a) for oo > o* yields
s(o) <0.For example evaluation of s(a) for oo = 1/2 yields

1y — 82 (m1—my)(m 5P+m (1—p))+2my P)
A(E) - : 81’+m|(11 u)+rfzz(1 m) #=2<0 for m; > m; and
n>0.

From (a2), (b2), and (c2), we conclude that the contin-
uous function c(a) is always smaller than zero on the com-
pact interval o € [ 1] thus \!/goc) is an increasing function
in revenue sharlng, that is, %5.%<0 Vo € [1, 1]. This proves
the claim.

ad (iii) We claim that (o) = 1 < p=0Vm,
Y(o)>1<p>0 Am>m; Vo € [L1].

= my and

It is straightforward to show that (o) = 1 <& u=0V
my = my, which proves the first part of the claim.

o)t +62p—1))

th 4Pt +h)+om(t +62p—1))— (1

By arranging Equation (7) such that 7; = y(o)z,, we
formally obtain two solutions for the function (o), which
characterizes the relationship between ¢, and 7, in the non-
cooperative equilibrium:

Uy (o) = i(p +v/p? +402%,) and
0a(0) = 530~ VP A,

with p: = (1 — 201 — w))(my — mo), Ay: = 4P+ oumy — (1 — o)
2u — Dmy, and Ay: = 4P + om, — (1 — 0)(Qu — Dmy.

— Ot)(ll (2}1 — 1) + l‘z)‘

In the next step, we set L > 0 A m; > m, and prove that
Y(o)>1 Vo€ [, 1]. It suffices to show that r(a):=
Y(o) — 1>0 Vo € [4,1].

18. The existence of Nash equilibria in the Tullock
contest is discussed in the rent-seeking literature, for
example, in Lockard and Tullock (2001). In our case,
we can show that if the negative solution \,(at) is not ruled
out, the FOCs and SOCs fail to characterize the global
maximum.

19. Note that in the subsequent analysis, we write \s(o1)
instead of (o).
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(a3) r(o) is a continuous function for all o € R.
(b3) There exists only one o € R where
r(a) =0:r(a) = 0o :w We derive that o*
is smaller than 1/2 for all 7% 0'if € [0,4] and for all
P> P*if ue [§1].
(c3) Evaluation of the function (o) for oo > o* yields
r(o) > 0. For example, evaluation of r(a) for o = 1/2 yields
r(1/2) = 2u(my — myp) > 0 for m; > m, and p > 0.

From (a3), (b3), and (c3), we derive that the continu-
ous function r(a) is always larger than zero on the compact
interval o € [%7 1] and thus (o) is always larger than unity
on the same interval, that is, y(o)>1 Vo € [}, 1]. This
proves the claim.

Proof of Proposition 1

We assume that fans care besides competitive balance
also for own team winning (n > 0) and clubs are hetero-
geneous with respect to their market size (m; > m,).

ad (i) We claim that in the noncooperative equilibrium,
the investment level of the large-market Club 1 is higher
than that of the small-market Club 2, that is,
£; (o)>#5 (o) Vo € 1, 1]. Tt suffices to show that:

15(0) > 15(0) = wj (2) > wh (a0) Vor € [ 4,1,

The wm ercentages in equlhbrlum are, %wen by
wi(a) = w p and wj(2) = gy, Hence, o T :> (o)
and accor mg to Lemma 1, we know that
Y(o)>1 Vo € [, 1]. We conclude that wj(or)>w} (o) and
thus obtain #; (o)>7; (o), which proves the claim.

ad (iii) We claim that the win percentage of the large-
market (small market) Club 1 (Club 2) is an increasing
(decreasing) function in revenue sharing, that is, decreases

(increases) in the parameter o such that “)'aa)<0 and
3”3;“50 Vo€ [}, 1]. From Lemma 1, we know that

o °‘><0 Vo € [1, 1] and derive:

owi(a)  N(ar) 1 ow; (o)
8loc T du (Vo) +1)2 <0and 62cx
= — N () 71 >0.

da (o) +1)2

This proves the claim.

ad (iv) We claim that revenue sharing reduces compet-
itive balance and produces a more unbalanced league. In
other words, a lower parameter o of the revenue-sharing
arrangement increases the difference wj(a) — wj(o) =

(o)1 1 between the win percentages of Club 1 and Club 2.
Jf(o prove the claim, it suffices to show that M

@) g

Qo

Since Club 1 is the dominant team and Club 2 is the sub-

ordinate team, we obtain w}(a) — wj(a)>0 and compute:
O(wi(o) —wi(a)) _ () 2

oo Oo (Y(o )+ 1)%

From Lemma 1, we know that 24%<0 and thus
%<0 Hence decreasing the parameter o of
the revenue-sharing arrangement, that is, more revenue
sharing in the league, increases the difference between
the win percentages of Club 1 and Club 2 and produces
a more unbalanced league. This proves the claim.

ad (i) We claim that equilibrium investments decrease in
Ievenue sharing, that is, increase in the parameter o such that
i Z>0and 2 a 2>0. To prove this claim, we follow Szymanski and
Kesenne (2004) and derive the total differential of the first-
order conditions 2 (H‘) = 0and =2 E n = 0, which yields:

PEIL) _
dtz + 3t130c1 =0,

It 0ty

QE(IL) OPE(ITy)
a7 dt; +

PE() P*E(My) PE(M,) _
anon A + gz dl + 5,5, = 0.

This system of equations can also be written as:

QPE(IL)  *E(INY) dt _QE()

o 06106, H o | 4

PE(L)  PE() dt _PPE(IL) .
900 o5 2 01,00

Applying Cramer’s Rule, we derive:

PEM,) PEIL)  PE(L) 9*E(IT)
dty _ "onon " ondn 5 onoa
do  PE() PE(L) _ PE(I) PE(T)

on o 60t Ko

®)

According to the stability condition in Dixit (1986), the
denominator of Equation (8) is assumed to be positive. A
sufficient condition for stability is therefore:

PE(IN) PE(IL)  *E(IN}) 9 E(IL)
or on oot 06on 0

PE ?ZE l'I
since the second-order conditions ° 9( and Z£02) are

negative, given the assumptions about' the revenue func-
tion. Moreover, we compute:

PEML) _ (R, | ORy)\Ow
onda (Bwl +8wz)dt| >0

PE(L) _ (0R, | OR\Ow,
It 0o (dwz + dul) oty > 07

for all w; € [0, 1] if p € [},
ne 0,3 -
The expression =55 ) characterizes the slope of Club
1’s reaction function. §1nce Club 1 is the large-market
club, its reaction function slopes upward, and therefore,

we obtain 6;‘5 (;}')>0 Hence, also the numerator of Equa-

tion (8) is positive and we derive that 1>0

From Part (iv) of this proposition, we know that rev-
enue sharing reduces competitive balance. Now, if revenue
sharing induces Club 1 to reduce its investment level, then
it must also be the case for Club 2, that is, %>0. This
proves the claim.

1] and for all w;< 2(1 sl if

Proof of Proposition 2

Weassume that fanscare besidescompetitive balance also
for own team winning (i > 0) and clubs are heterogeneous
with respect to their market size (111; > m,). We first derive
the social welfare optimum and then the league optimum.

Social Welfare Optimum. Social welfare W is given by:
W = P+%(m1q1 +m2q2)
= P+3(mi(w — (1 —pw)
+my(wy — (1 = pw3)).
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The corresponding first-order conditions are com-
puted as:>°

aw — 3ta(m (=t (1-20)+my (b (1-2p) 1)) _ 0
on 8(1+0)° ’
oW — 3ty (my (1 (1=2p) —t2)+ma (1 =t (1-2p)) =0

ot 8(1+n)’ .

Since we are not able to explicitly solve for the welfare
optimal investment levels (£}V©, )V©), we establish similar
to Lemma 1 the following relationship that must hold in
the welfare optimum:

my +my(1 —2p)

WO WO .1 WO
= t,'°, with =—=_ "7
Vs v my(1—2p) +my

Vo
By assuming that p<%, we guarantee an interior
solution. In this case, the corresponding win percentages

PG . .
w0 = wo o in the welfare optimum are given by:
i J

i

wo _ M +ma(l —2p)
Wi

2(m1 +my)(1—p)

wo _ mi(l=2p) +mp

" T 2w m) (- )

It is straightforward to show that w)Y9>1 and w)'° <!}
for all m; > m, and p > 0. This proves the claim.

Moreover, we claim that each investment level (¢, #,) that
satlsﬁes VO = VOO maximizes social welfare: we define
(t( tg ) as a sequence, which is consistent with
WO = yWONO - For example, define (kfl = 1 and
t(k) = mmUW1 - we o derive that 200 2) 2

juamuoAC ] /1§ L) 4
my (1=2p)+myk* on =0 and

() )
% =0 for all k€ N. Moreover, w, (tl ),tgk)) =
m +mz (1-2p) (k) (k) my(1=2p)+my
Tt A4 w2(67,67) = o Ty, Henee,
(t§k> (k>)max1mlzes social welfare forall £ € N, and the claim

is proved.

League Optimum. In order to maximize aggregate club
profit, a league planner has to solve the following maxi-
mization problem:?!

m
max , ., {P + 71111 (t1,12)
m
+Tzq2(t1,t2) —c(ti +0)}.

Analogous to the social welfare optimum, we derive
the following relationship that must hold in the league
optimum:

H0 = OO with
yro = Mt ma(l =21
my(1—2p) +my’

©)

Hence, the league optimal win percentages are given by:

20. The second-order conditions for a maximum are
satisfied.

21. We assume that the league planner has no influ-
ence on the equilibrium price p; = ¢;/2 and hence acts
as a price taker.

+my(1-2p) _ 1
10 wto = Mmrmii—a0) 2
(19) b 2(mmy)(1—p)” 2
Lo _ mi(l—2u)+m; <%.

7 2(m+my)(1—p)

They coincide with the welfare optimal win percen-
tages. However, in contrast to the welfare optimum, not
every investment level (7, 1,) that satisfies /-0 = (/=070
maximizes aggregate club profit. This is due to the fact that
aggregate costs c¢(¢, + t,) are now included in aggregate
profits. As a consequence, an infinitesimal small amount
consistent with /-0 = YOO (such that Equation (10) is
satisfied) maximizes aggregate club profit. To see this, con-
sider a monotone decreasmg sequence (t( ) tg )) with limit
0 such that t(k \IJLO " for all k € N. Hence (tﬁ“, ték))
satisfies Equdtlon (10) dl‘ld thus maximizes aggregate gate
revenues “tq; + g, for all k € N. Moreover, aggregate
club proﬁt (¢, t;) can be mcredsed b decredsmg the
investment level, that is, H( (k b )>TI(¢ ))4
Without restrictions on the minlmal amount of talent that
has to be invested, the league planner would spend in the
league optimum an infinitesimal small amount still consis-
tent with Equation (9). However, in a league in which
a minimal amount 7" > 0 of talent investment is necessary
in order to maintain the league’s operation, a league plan-
ner who wants to maximize aggregate club proﬁt will exactly
invest this minimal amount such that /-0 = (%710 and
T =04 49,

Proof of Proposition 3

We assume that fans care besides competitive balance
also for own team winning (pn > 0) and clubs are hetero-
geneous with respect to their market size (m; > m,).

ad (i) We claim that our two-club league is more unbal-
anced in the welfare optimum and the league optimum
compared to the noncooperative equilibrium indepen-
dent of the revenue-sharing parameter o, that is, [wf—
wh|>|wi (o) — wi(a)] Vo€ [1, 1] and x € {WO, LO}.

We define g(at) := wf — wj(a) and derive the following
properties of g(a):

(a) g(o) is a continuous function for all o € R.
(b) There exists only one o € R where g(a) = 0:
. _ l_ (my +m2)P<l

=0=a" .
glo) = 0ma = o 2

(¢) Evaluation of the function g(a) for oo > o** yields
that g(o) > 0. For example, evaluation of g(a) for oo =1/2
and k € {WO, LO}yields:

A4pP(my—m;)

T mma) (SPH (- rma))

From (a), (b), and (c), we derive that the continuous
function g(a) is always larger than zero on the compact
interval o € [}, 1] and thus wf>wj(a) Vo € [}, 1] and x €
{WO, LO}. Moreover, we know that the large-market
Club 1 is the dominant team, that is, w}(o)i Vo € [£,1].
Using the adding-up constraint: w; = 1 — w;, we conclude
that 1 — wf = wi<wi(a) = l—wl( )<3Va e [} 1] and k
€ {WO, LO}. Hence, the following mequahty holds true:
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Wi —wh >wi(a) — wh(o) >0 Vo€ [}, 1] and
x € {WO,LO}.

This proves the claim.

ad (i) Part (i) of this proposition has shown that the
league is more unbalanced in the welfare and league opti-
mum than in the noncooperative equilibrium. This implies
that wi>wi(a)>1 and wi<wj(o)<i Vo €[}, 1] and « €
{WO, LO}. A more imbalanced league is socially desirable
and also desirable from the league planner’s point of view.
Moreover, according to Proposition 1, the win percentage
of the large-market (small market) Club 1 (Club 2) is an
increasing (decreasing) function in revenue sharing. Thus,
by decreasing the parameter o (more gate revenue shar-
ing), the win percentage of the large-market Club 1
increases and the win percentage of the small-market Club
2 decreases. This causes the degree of competitive balance
to decrease, which in turn increases social welfare and
aggregate club profit (due to the fact that the welfare opti-
mal and league optimal win percentages are approached).
Social welfare and aggregate club profit increase until the
maximal level of revenue sharing is reached in a league
with full revenue sharing (o0 = 1/2).

Proof of Corollary 1

We claim that social welfare is maximized in the non-
cooperative equilibrium and the league is perfectly bal-
anced if (i) clubs are homogeneous with respect to their
market size (m; = my) or (ii) the fan’s preference is such
that they only care for competitive balance (i = 0).

If m; = my or p = 0, we derive the following:

(i) In the noncooperative equilibrium holds (o) = 1
and thus the corresponding win percentages are given by
wi(a) = wi(@) = LVae L 1]

(ii) In the social optimum, the win percentages are

given by w0 = w0 = % according to Equation (6).

Comparing (i) and (ii) proves the claim.

REFERENCES

Atkinson, S., L. Stanley, and J. Tschirhart. “Revenue
Sharing as an Incentive in an Agency Problem: An
Example from the National Football League.”
RAND Journal of Economics, 19, 1988, 27-43.

Clark, D., and C. Riis. “Contest Success Functions: An
Extension.” Economic Theory, 11, 1998, 201-204.

Cyrenne, P. “A Quality-of-Play Model of a Professional
Sports League.” Economic Inquiry, 39, 2001, 444-52.

Dixit, A. “Comparative Statics for Oligopoly.” Interna-
tional Economic Review, 27, 1986, 107-22.

. “Strategic Behavior in Contests.” American
Economic Review, 77, 1987, 891-98.

El-Hodiri, M., and J. Quirk. “An Economic Model of
a Professional Sports League.” Journal of Political
Economy, 79, 1971, 1302-19.

Falconieri, S., F. Palomino, and J. Sakovics. “Collective
Versus Individual Sale of Television Rights in

League Sports.” Journal of the European Economic
Association, 5, 2004, 833-62.

Fort, R., and J. Quirk. “Cross-Subsidization, Incentives,
and Outcomes in Professional Team Sports
Leagues.” Journal of Economic Literature, 33, 1995,
1265-99.

. “Owner Objectives and Competitive Balance.”

Journal of Sports Economics, 5, 2004, 20-32.

. “Competitive Balance in Sports Leagues: When

Is More Preferred to Less?’ Working Paper,

Program in Sport Management, University of

Michigan, 2007.

Hirshleifer, J. “Conflict and Rent-Seeking Success Func-
tions: Ratio vs. Difference Models of Relative
Success.” Public Choice, 63, 1989, 101-12.

Hoehn, T., and S. Szymanski. “The Americanization of
European Football.” Economic Policy, 14, 1999,
204-40.

Késenne, S. “Revenue Sharing and Competitive Balance
in Professional Team Sports.” Journal of Sports Eco-
nomics, 1, 2000, 56-65.

——— “The Win Maximization Model Reconsidered:
Flexible Talent Supply and Efficiency Wages.” Jour-
nal of Sports Economics, 7, 2006, 416-27.

Lazear, E., and S. Rosen. “Rank-Order Tournaments as
Optimal Labor Contracts.” Journal of Political
Economy, 89, 1981, 841-64.

Lockard, A., and G. E. Tullock. Efficient Rent-Seeking:
Chronicle of an Intellectual Quagmire. Boston:
Kluwer Academic Publisher, 2001.

Marburger, D. R. “Gate Revenue Sharing and Luxury
Taxes in Professional Sports.” Contemporary Eco-
nomic Policy, 15, 1997, 114-23.

Rascher, D. “A Model of a Professional Sports League,”
in Advances in Economics of Sport, Vol. 2, edited by
‘W. Hendricks. Greenwich, CT: JAI Press, 1997, 27-76.

Skaperdas, S. “Contest Success Functions.” Economic
Theory, 7, 1996, 283-90.

Sloane, P. “The Economics of Professional Football:
The Football Club as a Utility Maximizer.” Scottish
Journal of Political Economy, 17, 1971, 121-46.

Szymanski, S. “The Economic Design of Sporting Contests.”
Journal of Economic Literature, 41, 2003, 1137-87.

——. “Professional Team Sports are only a Game: The
Walrasian Fixed Supply Conjecture Model, Contest-
Nash  Equilibrium  and  the  Invariance
Principle.” Journal of Sports Economics, 5, 2004,
111-26.

. “Competitive Balance, the Paradox of Power
and the Invariance Principle: Equilibrium in Reve-
nue Generating Contests with Asymmetric Players.”
Working Paper, Imperial College London, 2007.

Szymanski, S., and S. Késenne. “Competitive Balance and
Gate Revenue Sharing in Team Sports.” Journal of
Industrial Economics, 52, 2004, 165-77.

Tullock, G. “Efficient Rent-Seeking,” in Toward a Theory
of Rent Seeking Society, edited by J. Buchanan, R.
Tollison, and G. Tullock. College Station, TX: Texas
A & M University Press, 1980, 97-112.

Vrooman, J. “A General Theory of Professional Sports
Leagues.” Southern Economic Journal, 61,1995,971-90.




