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Abstract

The authors extend the theory of optimal competitive balance to leagues where
single-game ticket sales dominate revenues. Whether a planner that maximizes the
sum of fan and owner surpluses prefers more balance or less in such a league depends
on the relative magnitude of marginal consumers’ surpluses with respect to talent in
larger and smaller revenue markets. This relationship is much more complex than
previous cases in the literature. Ultimately, then, the determination of whether
more balance is preferred to less in any particular sports league requires careful and
thorough empirical investigation.
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Introduction

In this article, we lay out the basic welfare foundation of optimal competitive
balance for regular season play in a “closed” sports league dominated by single-
game ticket sales. The article extends the Fort and Quirk (in press) approach to
simpler season-ticket leagues to a more complex interaction between team owner
talent choices in leagues where single-game tickets sales dominate revenues. To
us, Major League Baseball (MLB) typifies this setting. Our chosen focus is on
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balance during the regular season and details of all our modeling choices are in the
next section of the article. Policy issues are all covered in the previous work and this
article seeks only to add one more type of league to the menu deserving consideration.

We address the question of optimal competitive balance comparing the decentra-
lized, profit-maximizing league outcome to the level of competitive balance that
maximizes the sum of consumers’ and producers’ surpluses. We realize that other
possible Pareto optimal outcomes might be developed, but the surplus maximizing
approach does have the virtue of using theoretical tools that are conceptually amen-
able to relatively straightforward measurement and comparison in actual leagues. In
particular, our main result is that whether the decentralized league result is too much
or too little balance, relative to the surplus-maximizing level, is an empirical matter
that has received no attention at all. The elements required to actually assess these
marginal impacts of talent rearrangements are available data, and careful empirical
analysis can settle the issue. Our main point is that the comparison is more complex
than in the season-ticket league covered in the previous literature.

The article proceeds as follows. In the section on Optimal Competitive Balance in
a Single-Game Ticket League, we compare the distribution of talent in the decentra-
lized league and planner’s optimum for a league where revenues are dominated by
single-game ticket sales. The section on Empirical Task lays out the details for future
empirical assessment. All of our findings suggest that whether more balance is pre-
ferred to less rests on empirical questions that have yet to be assessed. Conclusions
round out the article in the Conclusions section.

Optimal Competitive Balance in a Single-Game Ticket
League

In some leagues, single-game ticket sales dominate team revenue functions. For
example, MLB has 81 home games to sell. Team Marketing Report (2008) tabulates
average seat prices weighted by the proportions of different types of seats in sta-
diums for all MLB teams. The highest of these is about $222 for a premium ticket
to an LA Dodgers home game (the league average premium ticket is about $76). But
even the league average nonpremium ticket price of about $25 suggests a season
ticket price over $2,000. The large number of home games in the MLB season puts
the fan at substantial monetary risk should their team perform below expectations. If
the team is disappointing, resale is tough at season ticket prices over $2,000. So,
baseball owners are forced into more single-game sales than owners in leagues with
fewer home games to sell, such as National Football League owners (eight home
games plus two preseason). Because the fan focus is now game-by-game, the quality
of the visitor plays a large role in fan purchase decisions. Indeed, lately, baseball
owners have begun variable ticket pricing based on the quality of the opponent. Our
first modeling choice is to focus on a single-game ticket league assuming, consistent
with the emphasis on a single game, demand depends on own ticket price and both
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the team’s own winning percentage as well as the same for the opposing teams in the
league.

For our second modeling choice, the single-game ticket league is analyzed using
the “closed league,” competitive talent equilibrium model (originally, El Hodiri &
Quirk, 1971). Members of a closed league essentially face a completely inelastic
supply of talent; “open league” members might increase their talent by importing
it from some other league. MLB, in particular, is distinguished on the closed league
basis from other world leagues (e.g., world football). Recently, there has been some
international talent migration in the other North American Leagues (NALSs), but this
is not the same thing as an open league. Once the few best international players are in
the pool, all teams cannot increase their talent simultaneously.

The competitive talent market distinction is best portrayed by the classical
Walrasian tatonnement referee. Using all information on the impacts of one
team’s talent choice on the other teams in the league, the referee’s price comes
to rest where no league member would change their talent choice. Although we
find this competitive process acceptable to our needs, especially for NALs, we
note that the veracity of the competitive talent market choice is currently under
contention (see Fort, 2006; Fort & Quirk, 2007; Szymanski, 2004; Szymanski
& Kesenne, 2004).

We also model owners as choosing a single price, rather than as price discrimi-
nators (our third distinction). As is well known from welfare economics, perfect
price discrimination would lead the planner and the league to choose the same talent
distribution, although the distribution of wealth would likely be different in the two
cases. In MLB, suspicions of price discrimination might be fueled by the presence of
variable seat prices. (We ignore personal seat licenses [PSLs] because only a few
seats are sold this way in MLB and then only at five locations [Arizona, Minnesota,
San Diego, San Francisco, and St. Louis].)

We ignore price discrimination for two reasons. First, the degree to which vari-
able seat prices really are a price discrimination mechanism is debatable. Variation
by location, quality of opponent, or the team’s fortunes as the season progresses,
actually sells different fan experiences. Turning to the season ticket sales that do
occur in MLB, if selling rights to consecutive season tickets really is an attempt
at price discrimination then, just as with magazine subscriptions, we would expect
to see some form of inter-temporal “two-for-one deal”” marketing approach, but
we do not. Instead, a season ticket sells a different product than a single-game ticket,
namely, rights to seat location for the entire season (sometimes rolled over succes-
sive seasons)—and, depending on the package, other access to food and services.
Furthermore, it ends up that any ticket, including season tickets, can be resold in
MLB’s official “secondary ticket market” created in 2007 (Auchard, 2007).
(Indeed, even for those few teams selling them, PSLs can be completely unbundled
from the associated season ticket and sold separately, online [www.stadiumpsl.
com].) Preclusion of resale is typically thought to be a prerequisite for successful
price discrimination. That leaves price discrimination to the small amount of
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“on-the-spot” wheeling and dealing that can be done by the ticket manager on a
day-today-day basis.

The second reason we ignore price discrimination follows from practical
observation on owner choices to centralize significant revenue portions at the
league level to be redistributed equally among owners. As just noted, ticket
resale is centralized through an MLB official reseller. In addition, a portion
of television revenues, branded team merchandise, and emerging electronic
rights have all been centralized through the league. We join Kahn (2007) in
observing that centralizing revenues at the league level limits the degree to
which surpluses can be captured.

Our fourth modeling choice is to focus on regular season play. We further
assume a league at a given absolute level of play, the major league level, and that
all differences among teams at that level are relative differences (extensions are in
Kesenne, 2000; Marburger, 1997; Rascher, 1997). This builds Rottenberg’s (1956)
outcome uncertainty observation into the model because fans care about relative
competition.

The remaining modeling choices are as follows. Fifth, we restrict our attention to
gate- and attendance-related local revenue that can be portrayed as proportional to
ticket price (Heilmann and Wendling, 1976). This abstracts from local TV revenue
requiring a caveat in our conclusions section. Sixth, we assume no team-specific
contributions to the value of talent (Vrooman, 1996). Seventh, following the obser-
vations in Fort and Winfree (2009), the marginal product of talent is assumed con-
stant (constant returns to scale because talent is the long-run choice of team owners)
so that characteristics of the underlying contest success function are essentially
assumed away.

There is no need to delve into any mechanisms used to alter the league outcome,
such as revenue sharing, to derive our comparisons between the league and the plan-
ner. The impacts of revenue sharing in rational expectations equilibrium for this type
of model are in Fort and Quirk (2007). We simply note that, in the presence of rev-
enue sharing, the comparison ultimately derived from this type of model becomes
even more complex.

We adopt the following notation (our assumptions, mostly the same as in Fort and
Quirk (in press) are in Appendix A):

I =1{1,...,n} is an index of the set of teams in the league.

w; = winning percentage of team 1.

p = market price per unit of winning percentage.

t;;(w;, w;) = ticket price for team i against opponent ;.

Djj = Dyj(t;j(w;, w;), w;,w;) = demand for tickets for team 7 against team j.

n
MRP; ZdLW‘, > (t,-j W,-j)] = marginal revenue product of a unit of winning
J#i

percentage.
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The profit function for team i is:

m; = (erv) —pwii=1,...n. (1)

J#

Note that, consistent with a single-game ticket league, we assume ticket demand
depends on own ticket price, driven by both the team’s own winning percentage and
the winning percentage of opponents, in addition to the quality of both teams enter-
ing the demand function directly.

First-order conditions for profit maximization are (see Appendix A):

(0D (1 O\, 0D | L
Z(tyawi)—(n_l)z:(t”aw/)—p—O, i=1,...,n, and ;wifi. (2)

J# J#i

Expression (2) makes it clear that each single-game ticket owner’s demand for win-
ning percentage (MRP under our Measurement Convention) includes the impact of
their talent choice on all of the other demand functions in the league.

Let w* = (WT, e WZ) be the profit-maximizing vector of talent in the league.
There is a league profit-maximizing equilibrium at the optimal ticket price vector,
talent choice vector, and price of talent (zx, wx, px), if (Appendix A):

* * 1 * * . 2 « n
Fij_Fki:<ﬁ)(Gij_Gki)7 jk=1,....,n and Zwizi, (3)
=1

where

n oD n oD
* * iy * * ki
Flj* i (tijawi>7 Fkiz<tkiawk>7

i

*_§ : * J * _§ : * ki P —
GU— (tl]awj>7 le'_ (tkiaW')’ .]7k_17"'7n‘

J# k#i !

For what follows, we observe two implications from Expression (3). First, given our
ticket price assumption, this equilibrium also has total revenue maximized for the
league as a whole. We make use of this observation in our specification of the plan-
ner’s optimum, shortly. Second, decentralized profit maximization will also maxi-
mize overall league total revenues because this is rational expectations
equilibrium. Finally, in our model, it is possible for league revenues to be maxi-
mized, consistent with (3), at a constant vector w* = 0.500, that is, a perfectly
balanced league. However, Expression (5) makes it clear that this can only occur
if marginal revenue products are equal across all teams and for all values of w. But
as long as there is variation in talent demand, itself, the league cannot be perfectly
balanced.
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We make headway analyzing league competitive balance at this point by
imposing well-ordered variation in ticket demands across the teams in the
league:

Globally Invariant Drawing Power (GIDP) Assumption

Assume the set of teams / = {1, ..., n} is listed in order of drawing power such that,
for i > j, w; > w; implies:

DU(tU(W” Wj)? wi, W]) > D]l(l‘jl(wj7 Wi>7 VVj7 Wi) for any common tlja tji Z 0 and
Dy 4y, i, w;) > Dj;' (4pji, wj, w;) for any common qpy;, 4p where 4py; is the
number of tickets demanded for team i against team j.

i > j implies #; > £;; in equilibrium.

Generally speaking, this is the well-known larger and smaller revenue market
distinction common in the analysis of sports leagues. Under the GIDP assump-
tion, team i <j occupies the relatively larger revenue market; Team 1 occupies
the largest revenue market; Team 2 is in the next largest revenue market, and
so on down to team n. This seems reasonable especially over any relevant team
or league planning horizon because the location of teams helps determine their
drawing power and team location is completely in the hands of the league
itself.

It is straightforward to show that the decentralized league equilibrium exhi-
bits competitive imbalance with larger revenue market teams winning more
than smaller revenue market teams (see Appendix A). As discussed previ-
ously, the only time this will not be true is if (removing the GIDP assump-
tion) there are no larger and smaller revenue markets to begin with, that is,
talent demand is identical in all markets so that equilibrium occurs at 0.500
for all teams.

We next consider the planner’s optimum. For simplicity, we have the planner take
the monopoly pricing power of each team as given. Let fans’ surpluses in market i
when team j is the visitor be denoted by C;; = [, Dy (ty, wi, w;)d t;; . Team surpluses
(revenues) from that same game are R;; = t; Dijj-(tg,-, Wi, Wi)- The planner maximizes
the sum of these surpluses across all visitors to each team, and then across all teams,
incorporating the constraint directly into the first order conditions. Unlike the mem-
bers of the league in their decentralized equilibrium, rational expectations lend noth-
ing to the planner’s decision. Thus, the planner’s problem is to maximize the
following with respect to w; :

s=3

n
i=1 ji

n

(C,-,-+R,-j)+7»<i -

wl-f), i=1,....n (4)

Using the #;; that will eventually maximize revenues anyway in the planner’s final
equilibrium, the first-order conditions are (see Appendix B):
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" (0D oD, . [*0Dy oDy
—Ldty+t,—" Yd ity + i ——— =\
_;Jt’,, Ow,- j+ v aW,' +/§ i aW,‘ kit L aW,' ’

L 5)
i=1,...,n,and > w; ==.
i=1 2

The Lagrange multiplier A captures all the induced changes in surpluses caused by
the change in any given w; . Theoretically, this means that the solution for A would

allow solution for all % Let w' = (W1, ...,w,) be the welfare-maximizing talent
vector. Then there is a planner’s welfare-maximizing equilibrium at the optimal

ticket price vector, talent choice vector, and price of talent (#,w',p’), if (see
Appendix B):
n n
F/ij_F,ki = Y/ki_ Y/i/7j’k = 1, Ce ,n,and ZW,‘ZE, (6)
=1

where:

(0D, (0D
F,ijz<f'ij j>7F/kiZ(t/ki k),

i ow; ki Owg
n 8D n [ (9D,
Yy = J Ty, Y = J fd iyl
Y ; l'i,‘ aW,' v ! kz?él i aW,‘ !

The left-hand side of the planner’s equilibrium in (6) includes the same considera-
tions as the league’s profit-maximizing equilibrium in the left-hand side of (3). Of
course, these terms may be evaluated at w # w x . But the right-hand side of (6)
is completely different than the right-hand side of (3). The league only cares about
talent impacts on marginal revenue products but the planner has more on their plate.
[We note in passing that it is possible for welfare to be maximized, consistent with
(6), at a constant vector w' = 0.500, that is, a perfectly balanced league but as long as
there is variation in talent demand, itself, the league cannot be perfectly balanced.]

The comparison between the planner’s optimum and the league profit-
maximizing equilibrium reduces to the sign of the following:

M:Y’k,-—Y',;,—(%)(G;—G,*d),j,k:1,...,n. (7)
The intuition from the mathematics is as follows (intuition about the elements of the
comparison are the subject of the next section). As a benchmark, the league’s profit-
maximizing talent distribution is the same as the planner’s welfare-maximizing
talent distribution if M = 0. The first-order conditions in (3) and (6) would be iden-
tical in this case and the planner would simply set w' = w * . It would follow that the
same ticket price vector chosen by the league would maximize revenues, ¢ = ¢ .



8 Journal of Sports Economics 000(00)

If M >0, so that Y/, —Y';; > (ﬁ) (G};—G,’;) >0,j, k=1, ..., n, then,

relative to the case where w = w* and ¢ = ¢ =, the planner must rearrange talent
away from the larger-revenue owner and toward the smaller-revenue owner in order

i

to make the left-hand side positive because < 0 (Talent Demand Assump-

M

0 Wi
tion). Thus, more balance is welfare-enhancing if the right-hand side of (7) is pos-
itive. But if M <0, then the planner must rearrange talent toward the larger-revenue
owner and less balance is welfare enhancing. The upshot of all of this is that the
determination of a league’s choice of balance, compared to one that would maximize
welfare as defined here, is ultimately a complicated empirical task. The next section
is a detailed intuitive discussion of expression (7) as a guide to that task and a com-
parison to the simpler case of a season-ticket league (Fort and Quirk, forthcoming).

Il. Empirical Task

Determining the sign of M in expression (7) answers whether increasing or decreas-
ing the level of balance in a single-game ticket league will be welfare enhancing. By
our GIDP Assumption, the discussion proceeds with team i as the largest-revenue
market team, j the next largest, and k the relatively smallest-revenue market team.
Generally, then, according to (7), the answer depends on the impacts of increasing
talent in smaller-revenue markets compared to the other larger-revenue markets.
And care must be exercised to estimate these impacts for each opponent since the
comparison is eventually decided by the sum of changes in surpluses across all
opponents.

Theory alone cannot decide the outcome. While our Attendance Demand
Assumption and Ticket Price Assumption dictate that Y’;; >0 and Y ’!-,- >0,
Y'y; — Y'; cannot be signed strictly in our theory. For ¥'y; — Y';;, how do incremental
impacts on fans (that is, the areas under the new demand curves for each home game)
sum up across all home games in a given market? Then, how do those totals compare
between markets? These complications are partly related to the results in Davis
(2009) where a team like the Yankees may be a good road draw, but not at the same
level at two different teams. Fort and Quirk (forthcoming) provide the full discussion
of where the rest of the literature is on these empirical issues.

In conclusion, we note that the task just laid out for the single-game ticket league
is more complex than in previous work on season-ticket dominated leagues. Fort and
Quirk (forthcoming) derive the following analog to (7) for the season-ticket league,
(their expression (10)). Whether more or less balance is welfare enhancing for the
season-ticket league depends on the sign of the following:

o0 / (o) /
%dtj—J %dt,»,i,j:l,...,n. (8)

M =
o J v ow;

v 0 Wj
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Again, team 1 is in the larger-revenue market and team j is in the smaller-revenue
market. Further, demand only depends on own team performance for teams in a
season-ticket leagues and there is no summation across all home games. So, the dif-
ference between the league revenue-maximizing equilibrium result and the planner’s
optimum for the season-ticket league rests solely on shifts in demand in the smaller-
revenue market, compared to the larger-revenue market.

Comparing (8) for the season-ticket league and (7) for the single-game ticket lea-
gue shows that the former is almost trivial compared to the latter! The terms of inter-
est in the much simpler season-ticket league case involve no summation across all
home games. Further, the only comparison across the smaller-revenue market and
larger-revenue market are the direct effects on fan surpluses. Pity the planner in the
more complex single-game ticket league case!

IV. Conclusions

We extend the analysis of optimal balance to the single-game ticket league (like
Major League Baseball). The planner’s optimal talent distribution for regular season
play maximizes the sum of fans’ and owners’ surpluses. That outcome is compared
to the decentralized, profit-maximizing outcome for the same league. We also com-
pare our results to the previous results in the literature for season-ticket leagues (like
the National Football League).

As long as owners in different locations face different attendance demand func-
tions, the profit-maximizing outcome for single-game ticket leagues is competitive
imbalance. Whether such a single-game ticket league has too little or too much bal-
ance, relative to the maximization of surpluses, depends on the impacts of increasing
talent in smaller-revenue markets compared to the other larger-revenue markets. In
addition, the empirical task for the single-game ticket league is much more complex
than for season-ticket league treated previously in the literature. Suggestions for
future research are all covered already in Fort and Quirk (forthcoming). Our inten-
tion here is simply to extend the logic of optimal balance to the single-game ticket
league.

Appendix A: The Profit-Maximizing Equilibrium
And our assumptions are as follows:

Measurement Assumption

Suppose z; is talent used by team i to produce its own winning percentage. We
assume that z; is measured so that the marginal product of talent is one, that is,

%‘:’_" = 1. This assumption has implications. First, the price of a unit of winning
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percentage, p, is also the price of a unit of talent. Second, the marginal revenue prod-
uct of winning percentage, MRP,, is also the marginal revenue product of talent, that
is, the demand for talent. Limitations imposed by this assumption for this model are
explored in detail in Fort and Winfree (2009).

Ticket Price Assumption

ow;
ning percentage. Furthermore, for any choice of (w;, w;), t; is chosen to maximize

> (0, fans are willing to pay more for higher own-team quality measured by win-

revenue for that (w;, w;). For a general concave revenue function, Z tj Dy, let £
JF#

distinguish this fact and let Dj; = Dj; ( (w w; ) wi, w ) The implication of revenue

maximization with respect to #; is that marginal revenues are 0, that is,

Ly @tv + Dj; = 0, further implying the elasticity of ticket demand with respect to
ticket price will always be unity, that is, — (;i a?f’) = 1. Note that this is not the
i Ol

same thing as maximizing revenue with respect to w;.

Attendance Demand Assumptions

3ty°

quality shifts demand to the right, but at a decreasing rate.

Talent Demand Assumption

GMRP == < 0, the demand for talent slopes downward.

We also make use of the following additional implications of the “closed league™
characterization that are not used by Fort and Quirk (in press) for reasons soon to be
clear.

Close League Implication

For a closed league, under the adding-up constraint, if team i increases its talent, the

remaining owners must decrease theirs by the same amount, that is, Z dwf =—1.
J#l

Rational Expectations Implication

This specific closed-league model also has rational expectations equilibrium (Fort &
Quirk, 2007). All participants know that eventually they will face the same market
price of talent, p, so they will all adjust their talent choices, identically. In a closed
league, this produces the following implication:
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dw; dw; 1
— 1 . P41,
Zdw,» :>dw,~ ( n—l)’ 7

From the profit function in (1), first-order conditions are:

dm; _ En: (6tU I 61‘1‘]' dW]> Dlj
J#

dWi aWi aW/dWl
0Dy (0t; Otydw; 0Dy ODydw; B

n
. n
i=1,...,n, and E w; = —
i=1 2

Our rational expectations implication is that 5 v = (=+4), Jj#i. Invoking this
implication in no way destroys comparability to Fort and Quirk (in press), because
the season-ticket league model has no complication involving these terms at all; they
could have invoked this implication if it had mattered at all in their league first-
order conditions. Under this implication, (A1) reduces to:

zn: at,jD”+t” aD,jét,j+6D,]
i ow; v v at,-j ow; ow;

1 0t 0D; 0ty 0Dy _
("1)2{3 Dy+ U(afz/aW/+an p=0 (42)

Wi

: - n

i=1,...,n, and E w; ==
i—1 2

Furthermore, remembering that ticket price always adjusts to maximize revenue for
any (w;,w;), our ticket price assumption implies that [ t‘/ = —Dj; so that (A2)
becomes (Expression (2) in the text of the article):

* y * y _ . __ L
> (i5w) (o) 3 () =m0 i tm andt 3o
J#i J#i / i=1

(A3)
Letw* = (w]*, ey w;) be the profit-maximizing vector of talent in the league. Thus,

in equilibrium (A3) implies there is a league profit-maximizing equilibrium at the
optimal ticket price vector, talent choice vector, and price of talent (¢, wx, px), if:
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"~ (0D 1\~ /(.00
Z (t’jaw,)_(n— 1) Z (tijéwj)

J#i

_ *aDkt 1 > *aDZl . o n
_Z<tk’6wi> (n_l)z<tkiaw>,],k—l,...7n7 and Zw =5

k#i !

(A4)

For comparison purposes later, we choose to write (A4) as (Expression (3) in the
text of the article):

1 " n
R (75 (GG k= tn S-G9
i=1

where

* aDl
73 (i) o2 (6e)

ki

L 0D, z oD;;
* * ij * § : * ki .
Glji g (tljawj>7 le'* (tki aw>, ‘]7kf1,...,l’l.

J# k#i !

In an n-team single-game ticket league, with a competitive talent equilibrium, with
globally invariant drawing power among teams, league revenues are maximized at
ticket price and winning percentage vectors (#*, w*) satisfying (7) if and only if
ti; > t5 and wi > wi for allj # i and k # J.

We have #; > tj*k as part of the GIDP assumption. To see that w; > w;, for

all j#1i and k #j, note that Ztij[aw»+awj( — 1)} MRP; in (5). The
J# ’

GIDP assumption has MRP; > MRP; for any 0 < w <1 and for all j # i. In turn,
at the particular p* satisfying (5), px = MRP; = MRP; implies w; > w; for all

J# i

Appendix B: The Planner’s Optimum

Looking forward to the fact that the planner takes as given that ticket prices adjust
optimally, we start from the definition of consumers’ surpluses and producers’ sur-
pluses, respectively:

Cy = / Dy (1, wi, wy)d (B1)
1,

N

Ry = 1 Dy (g, wi, wy). (B2)
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The Lagrangian is (Expression (4) in the text of the article):

S = ZZ Cyj+Ry) + % Zw, 1 s (B3)

i=1 j#i
In the planner’s problem, each first- order condition is explicitly 25 o with all w; held

fixed, j # i. Thus, no terms 1nV01V1ng d_w,-’ j # i, will appear in the planner’ first-
order conditions—the impact on total surplus due to the induced changes in w;
because a change in w; must be captured by the Lagrange multiplier. First-order con-
ditions for surplus maximization are:

SR G o8

=1 j#i =1 j#i
n
and E w; = —
i=1

Using the #;; that will eventually maximize revenues anyway in the planner’s final
equilibrium, and Leibniz Rule for the derivate of C with respect to w; , the first-order
conditions are written (Expression (5) in the text):

©oD oD ©9D oDy
/ ]dfy+tya L+ / "’dtk,-+t’kl-a S=,
I / P / Wi

n
i=1,...,n and E w; ==
=1

Note that the usual term evaluated at the upper limit of integration in Leibniz Rule is
zero since quantity demanded at an infinite price is zero, that is, Dif|oo = Diiloo — 0

=Ni=1,

(B4)

(B3)

for all j, k. Further, no terms involving g :" appear since revenue maximization is
subsumed.

Let w = (w'y,..,w,) be the welfare-maximizing talent vector. Then (B5)
implies there is a planner’s welfare-maximizing equilibrium at the optimal ticket

price vector, talent choice vector, and price of talent (¢, w',p’), if:

n oD, oD,

> | (e

=S| (a5, (B6)
. \ 0w ow;

1
" n
.,n,and E wp ==
i=1 2
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Using the same convention as for the profit-maximizing league equilibrium, we
write (B6) as (Expression (6) in the text of the paper):

n
. n
F/l.'/'*F/ki:Y,ki*Y/,:]',],k:1,...,n7and..-iz:1:wi:5a (B7)
where:

L oD 1 oD
F= 3 (02 =3 (52

A i [ k

1 *0oD 1 *oD,
’ ij ’ i
" Z[l 0 idt’] ’ Ykl_Z{j, 0 idkl]

JFI ij k#i ki

Declaration of Conflicting Interest
The authors declared no conflicts of interest with respect to the authorship and/or
publication of this article.

Funding
Fort acknowledges funding by National Research Foundation of Korea Grant
KRF-2009-220-B00008, funded by the Korean Government (MEST).

References

Auchard, E. (2007). Major League Baseball Taps StubHub as Ticket Reseller. Reuters
on-line, August 2. Retrieved on March 4, 2009, from http://www.reuters.com/article/
technologyNews/idUSN0142267620070802

Davis, M. C. (2009). Analyzing the relationship between team success and MLB attendance
with GARCH effects. Journal of Sports Economics, 10, 44-58.

El-Hodiri, M., & Quirk, J. (1971). An economic model of a professional sports league. Jour-
nal of Political Economy, 70, 1302-1319.

Fort, R. (2006). Talent market models in North American and World Leagues. In
P. Rodriguez, S. Kesenne, & J. Garcia (Eds.), Sports economics after fifty years: Essays
in honour of Simon Rottenberg (pp. 83-106). Spain: Oviedo University Press.

Fort, R., & Quirk, J. (2007). The competitive talent market model: Rational expectations in
pro sports leagues. Scottish Journal of Political Economy, 54, 374-387.

Fort, R., & Quirk, J. (in press). Optimal competitive balance in a season-ticket league. Eco-
nomic Inquiry.

Fort, R., & Winfree, J. A. (2009). Sports really are different: The contest success function and
the supply of talent. Review of Industrial Organization, 34, 69-80.



Fort and Quirk 15

Heilmann, R. L., & Wendling, W. R. (1976). A note on optimum pricing strategies for sports
events. In R. E. Machol, S. P. Ladany, & D. G. Morrison (Eds.), Management science in
sports. Amsterdam: North-Holland.

Kahn, L. M. (2007). Sports league expansion and consumer welfare. Journal of Sports
Economics, 8, 115-138.

Kesenne, S. (2000). Revenue sharing and competitive balance in professional team sports.
Journal of Sports Economics, 1, 56-65.

Marburger, D. R. (1997). Gate revenue sharing and luxury taxes in professional sports. Con-
temporary Economic Policy, XV, 114-123.

Rascher, D. (1997). A model of a professional sports league. In W. Hendricks (Ed.), Advances
in the economics of sport (Vol. 2, pp. 27-76). Greenwich, CT: JAI Press.

Rottenberg, S. (1956). The baseball players’ labor market. Journal of Political Economy, 64,
242-258.

Szymanski, S. (2004). 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, 111-126.

Szymanski, S., & Kesenne, S. (2004). Competitive balance and revenue sharing in team
sports. Journal of Industrial Economics, 52, 165-177.

Team Marketing Report. (2008). TMR’s fan cost index. Retrieved on April 1, 2009, from
http://www.teammarketing.com/

Vrooman, J. (1996). The baseball players’ labor market reconsidered. Southern Economic
Journal, 63, 339-360.

Bios
Rodney Fort is Professor of Sport Management at the University of Michigan.

James Quirk is Professor of Social Science (Retired) at Caltech. Singly and together, they are
authors of worldwide renown in sports economics.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


