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1. INTRODUCTION

Benefactor ownership of a club in a professionalrispleague (alternatively “sugar-
daddy ownership” in Lang et al. (2011)) is takemeh® mean that the club owners
are willing to inject their own funds into the cldo as to increase expenditure on
playing talent and the resulting team quality. Magious national European soccer
leagues seem to offer a number of examples, thekbesvn apparent such cases
currently being Roman Abramovich at Chelsea andkBh@lansour at Manchester
City in the English Premier League (EPL). Such mgl(and presumably benefactor
utility enhancing) injections of funds have howeusren seen as the source of
problems for the soccer industry. Indeed UEFA leaemtly drawn up “Financial Fair
Play” (FFP) regulations whereby clubs must expendlayers no more than their
soccer-related revenue, effectively precluding duehefactor fund injections (UEFA
(20104a,b)); failure to comply by any club that iscsessful enough in their own
national league to qualify for one of UEFA’s Eurapeevel club competitions will
lead to exclusion from that competition. In additiot has been suggested to the
recent UK Parliamentary enquiry into UK soccer gaesmce that FFP might be
imposed systematically on all clubs in the EPL, #melissue is still under ongoing
discussion in the media and amongst owhers

The paper presents a simplified but quite noveheooc model of a sports league
which, under laissez-faire, leads to benefactoabelur by some owners. The model
determines endogenously owner injections of furtdam qualities, match ticket
prices for fans, and player salaries, plus theatiesl accruing to fans, owners and
players. The impact on these endogenous varialfléiseointroduction of FFP can
then be traced, allowing an evaluation of this faguy policy. The central finding is
clear and decidedly negative for FFP - if the symglplaying talent to the league is
sufficiently elastic (as may be most plausible e post-Bosman European soccer
context), imposition of FFP makes all parties (famsners and players) worse off,
primarily because of the adverse impact it haslioleam and league qualities.

The major modelling innovation provided by the pajseits specification of owner
objectives, which nests as special cases the olgeatf profit maximization and win
maximization that have been the focus of most exjditerature on sports leagues,
and which also brings in the possibility of ben¢édadehaviour with owners injecting
their own funds to increase team quality. Of thedfactor motives suggested by
Franck (2010), that assumed here is a pure setiistsumption motive, perhaps
analogous to race horse ownership (Franck (201017p). Just as race horse
ownership offers negative financial benefits (Ganaiad Sauer (2000), DeGennaro
(2003)), and ownership may be motivated by a compsiom benefit (the thrill of the
race day experience, the enjoyment of seeing yausehwin, particularly in an
exciting, high quality champion race...), so too g with ownership of a soccer
club. The exact specificatibrassumes that owner consumption benefits depend on

Lin fact, such an imposition of FFP (with variatipfss now been made on all clubs in the English
Football League (tiers 2,3 and 4 below the EPL).

% The specification here is quite different from tb&t.ang et al. (2011), the only other paper kndwn
the author that addresses benefactor (sugar-damley@rship, but without the FFP focus here; we
comment further on Lang et al. (2011) in variousdaemarks.



relative and absolute team qualities (similar to €dility, as discussed below), but
vary across owners via a “generosity” parameter.efWVithis parameter is large
benefactor behaviour emerges with positive funddpns. For European soccer, win
maximization is the most common club objective as=ti in previous literature (see,
for instance, Garcia-del-Barrio and Szymanski (306®senne (2007a,b), Madden
(2012), Madden and Robinson (2012)), whereby chibsto maximize team quality
subject to a zero profit budget constraint, anchdaghaviour (with zero injections)
also appears here at a critical lower value ofgdeerosity parameter. For lower still
values of this parameter, owners start to takeitgrout of the club (“profit takers”,
with negative injections), reaching standard prafiiximizing behaviour when the
parameter is zero and the owner gets no consumpgaefit from ownership. The
paper thus provides a rich and generalised setagjues characterised by this range of
(possibly hybrid) owner behaviour, brought to beare on the FFP issue, but of
potentially much wider application.

Other fundamentals of the model, and the equilibriconcept used, also embody
some novel features that are worthy of immediatee.nBirst, in European soccer
(particularly since the Bosman ruling) the natiotedgues have engaged in fierce
inter-league competition for playing talent. A nuenlef economic models (e.g. Dietl
et al. (2009), Lang et al. (2011), Madden (2012adifen and Robinson (2012)) have
addressed varying aspects of this European cobtefbcusing on a single league,
and capturing the fierce talent competition by assg a perfectly (infinitely)elastic
supply of talent to the league at an exogenous wvpageunit of talent. Whilst this
assumption does capture the fierce talent competith an extreme way, it does
preclude any inflation/deflation of individual pkay salaries because of the fixed
wage per unit of talent. So, whilst our focus soabn a single league in the European
spectrum (e.g. the EPL), we generalize the el&gtassumption to allow large but
finite elasticity of talent supply, capturing thegh-Bosman world in a more realistic
way, and bringing player salary changes onto tlemda.

Secondly, as usual, clubs have disjoint sets of {#imeir “fanbases”) whose utility
depends on the relative quality of their team comgbao rivals; in addition this utility
is also a function of absolute team qualities. @hpendence is such that fans would
divide a given amount of talent between themsehrekrivals in a way that favoured
their own team to some extent, but not too muchemtise games become too one-
sided — there is some preference for uncertaintgubfome. More importantly the
specification assumes that increases in away testityy(ceteris paribus) are a good
thing for home fans, to produce the implied and ieicgily observed positive effect
of away team quality on home attendance (BuraindbSimmons (2008)).

Finally, as usual, clubs are in competition for supply of talent to the league, and
have monopoly power over their fanbase in matcketicsales. However, it is
explicitly assumed here that the number of clubs‘lasge”, so that strategic
interactions between individual clubs in the talenarket can be ignored, and
individual clubs cannot influence the wage per uwit talent. Madden (2011)
discusses the modelling of sports leagues when arsrdre not large in this sense,
and game-theoretic equilibrium concepts are neddstéad we bypass this necessity,
justifying perfect competition in the talent markktectly by the large numbers. The
reason for the large league assumption is sim@y ithfacilitates derivations in the
imperfect elastic talent supply case, comparetiéayame-theoretic alternative.



Section 2 sets out in detail the fundamentals efrtiodel, as outlined above. Section
3 analyses league equilibrium under laissez-faing, Section 4 derives the negative
consequences of FFP. Section 5 offers further d&on of the model and its results,
including the large league (and its equilibriumnecept in Section 5.1, the likely

impact of broadcasting income in Section 5.2, seoresequences of inelastic talent
supply (instead of the assumed high elasticitysattion 5.3, and some empirical
issues arising in Section 5.4. Section 6 concludes.

2. THE MODELLING FRAMEWORK

The fundamentafsof the model are: (1) the set of clubs in the lead?2) the supply
of talent to the league; (3) the utility functiookfans; (4) the objective functions of
club owners. This section describes the assumptionfundamentals, and derives
some of their consequences, before introducingstiiation (league equilibrium)
concept used, in Section 3 for laissez-faire an8eantion 4 for FFP. Madden (2011)
argued for a “strategic market game” equilibriumm@ept if the numbers of clubs is
sufficiently small that strategic interactions beem individual clubs cannot be
ignored, and referred to an alternative “large Ueigequilibrium concefitfor the
setting where club numbers are sufficiently largat tstrategic interactions between
individual clubs can be ignored. For tractabiligasons this paper takes the large
league route, initiated in the next subsection, diadussed further in Section 5.1.

2.1 Clubs

The league consists of an exogenously given sefuli’s, whose teams play each
other over the season with home and away gamesatiums of capacity large

enough so as to be never binding on match atteedand we abstract from stadium
costs as is usual in the literature. To capturddhge league we follow the standard
microeconomics procedure and idealise with therapsion that there is a continuum
of clubs of 2 types, with a mass of size 1 of eégple i =12, rather than the common

2 club assumption; type 1 clubs will be “big mark#&ibs”, in a sense to be made
precise below. Each club has an owner, referreih the singular, although this is

inessential.

2.2 Talent supply

On the input side the supply of playing talenthe teague S(w) , is constant elastic,

with elasticitye (1[0, ] : that is, S(W) =w* if £<w andw=1 if £ =0, wherew
denotes the price of a unit of playing talent, Ise talent supply curve is vertical at
quantity 1 if £ =0, horizontal at wage 1 i =, and upward sloping through the
(wage, quantity) points (0,0) and (1,1) otherwig remarked in the introduction, we
are thinking thats will be relatively large for the post-Bosman wqrliut probably
less than the infinity assumed in some earlierdttge.t,, > 0, nJ[01] will denote

n =

the allocation of playing talent to typ€=12) club n(d[01]), also referred to as the

% Sometimes alternatively referred to as the priraitj characteristics or data of the model.
* The idea first appears in Madden (2010).



quality of teamin, and is a choice variable for club; wt, is then the club’s
expenditure on playing talent, which is the oniytctost.

2.3 Fan utility

On the output side the owners of clubalso make decisions on its pr{gg,) for

season tickets that allow entry to all subsequemiéngames over the season; in the
terminology introduced by Fort and Quirk (2011k thodel is that of a “season ticket
league”. There are disjoint sets of fans of eacalb ah who feel an (exogenously
given) affinity to the club and are assumed to e only potential buyers of its
season tickets. Fans of are heterogeneous in their willingness to paytiickets,
denotedv(t,,,t) — x, where the heterogeneity parameter30, and wherev(t,,,t) is
the maximum valuation, assumed to depend on the &éamn team’s qualitgt,, )and
the average quality of other tear(ty ; implicitly we are assuming that the full fan
utility function is quasi-linear, defined over ameraire (endowmentand large) and
the match ticket. Full utility is thep without the ticket andy — p. +v(t,,,t) — x with
the ticket, so that a fan will demand a ticketxik v(t, ,t) — p,,. A Cobb-Douglas
specification is assumed for tractability(t, ,t) =t?t#, where ¢ >3>0 and

a + [ <1/2. A number of features of this specification arethyp of comment. First,
we may rewritev(t,,t) = (t,, /t)“t**?, showing how fan utility depends not only on
the relative quality of a fan’s team but also oa #tsolute quality level in the league.
Heret, /t is the analogue for the large league settihthe Tullock contest success
function, commonly assumed to be the only deterntinaf fan utility, but
supplemented here by dependence on absolute tealtiegu(via t“*#); remark 1

below elaborates on this point. Secondly, it is am@nt that fan utility depends
positively not only on home team quality but also away team qualities so that
a,B>0; Remark 1 below will point to empirical evidence support. Thirdly,

a (B) measures the elasticity of fan utility (and herneelpw, that of ticket demand

and gate revenue) with respect to increases in h@way) team quality, and we
assume also that > 3, to reflect the previous affinity of fans to theam?>. Finally

a+ [ <1/2 ensures concavity of various objective functioms maximization
problems that follow.

The total number of fans of a club of typéts “fanbase”, isy, where, without loss of

generality, type 1 clubs are the “big market clulvsthat £, = 1, . It is also assumed
that the number of fans exceeds stadium cagagitlyich in turn is never a binding
constraint on attendance. For each type of cluls assumed that is uniformly
distributed over{0]1] .

The consequences of the above specification olfdity for season ticket demand
and gate revenues are easily seen. The fractiéansfof clubin demanding a ticket

® Complete fan preference for uncertainty of outcavoeld imply a = 3 Buraimo and Simmons
(2008) find preference for uncertainty of outcomdé weak v > 3 certainly.
® ¢ could depend on club type, but this adds nothingatife, given the stadium capacity assumptions.



will be v(t,,,t) - p,, and total demand i®, (t,,,t, p,,) = 4 [v(t;,,t) — p,,] . If prices
are chosen to maximize revenues (monopoly pricihghp,, = $v(t,,,t), producing

n?
demand of? g v(t,,,f) and gate revenuésf R, (t,,.f) = 1 g v(t,,,t)?. Gate revenues
are the only soccer-related club revenues. Notid tnder our large stadium
capacity and season ticket assumptions, the negudémand can also be taken to be

the attendance at each of the home games ofmlub

Remark 1 The specification implies that fan utilities, ket demands, gate revenues
and attendances will all be increasing in both hoamel away team qualities,
stemming from the assumption th4t, ,t) is increasing in both its arguments. There

is a significant empirical literature on the deteramts of soccer attendances — see, for
instance, Buraimo and Simmons (2008, 2009), Buraghal. (2009), Forrest and
Simmons (2002), Forrest et al. (2005). In particuBuraimo and Simmons (2008,
p.151-152) find uniformly positive effects of bottomeand away team quality on
attendance for the EPL, providing empirical supparthe assumption that(t. ,t) is

n?
increasing in both its arguments.
It needs to be stressed again that this featutleeainodel is important, and at variance
with many models in the existing literature, wh$sume that gate revenues (or the
more fundamental ticket demand functions or falityitidepend only on theelative
quality of the home team. Madden (2011) providesxiended critique of existing
literature in this aspect. In a nutshell it seerogletely implausible to assume as a
fundamental that gate revenues (or ticket demandroutility) are unchanged if all
team qualities increase by positive amounts in @ tlvat keeps constant relative team
gualities (and hence win percentages and competibalance). Yet such an
assumption is very prevalent in the literaturejudmg Lang et al. (2011) who also
address benefactor (sugar-daddy) ownership, witltas on competitive balance and
welfare (as we have here also), and revenue sh@atiter than our FFP). Fan utility
(and also owner utility which is a linear combiwatiof profit and win percentage) is
homogeneous of degree zero in team qualities, imgpl{implausibly in this author’s
view) that uniform expansion of all team qualiti@eaving win percentages and
competitive balance unchanged) would produce nogdan fan (or owner) utility,
ticket demand or gate revenue. Later remarks dsstirther Lang et al. (2011).

2.4 Owners

Owners of clubs of type(=1,2) are assumed to have quasi-linear utilitycfioms of
the form, forn0[01] and withv(t, ,T) =t7t”;
Uin :Aiu[v(tin'f)]_ Iin +Mn (21)

Here m,, is the owner’s wealth ant|, denotes funds injected by the owngy; could

be negative, indicating the owner is taking money of the club, rather than
providing funds. We assume throughout tinat —1,, > —@wners are sufficiently

"In the Cobb-Douglas casR (t, ,f) = 11 12°t?# thederivative with respect tg, (marginal
revenue) goes to infinity ag, — 0, a feature that stems from the Inada conditiotisfead by the
Cobb-Douglas. In Madden (2010) it is shown how rraigrevenue typically goes to zeroigs - 0
without such Inada conditions, and equilibrium eige problems follow which are absent here.



wealthy to provide any fund injection that is opdinfior them. In the first term on the
right, u is some increasing function oi(t, ,t), reflecting the discussion in the
introduction of benefactor motivation here — itigure, selfish consumption motive
that drives any fund injections, its value to threner dependent on the resulting team
qualities in a similar way to that of fan utilit, = 0,1=12 are parameters that allow
some heterogeneity between the consumption berefiisiing to the 2 owner types,
and are referred to as the owner “generosity” patars — higher values of,
indicate greater consumption benefits from ownerstiich lead (as will be seen) to
larger injections.

Given that our motive for fund injection does natal any explicit need or desire to
curry favour with fans, any owner would price titkeat the revenue maximizing
(monopoly) levél, leading to gate revenuR. (t, ,t), as described at the end of the

in?
last sub-section. It follows that it would requae injection ofl,, = wt,, -1 zt2t?
(the negative of profits) to produce a team of iyé],. Because of the large number
of clubs in the league, each individual club hasnilbence over the wage per unit of
talent (v) and the average quality of tearfi3 . Under laissez-faire where there are no

FFP restrictions on owner injections, the utilitpximization problem faced by the
owner of clubinis;

maXU in = Aiu[v(tin ’f)] +%:uitiiaf2ﬁ - Wtin +Mn (22)

tin

Because the Cobb-Douglas function satisfies theldneonditions, any solution to
(2.2) whent >0 hast,, > 0also; attention is restricted Qt, >0 therefore. It is
clear that the specification nests the textbooKifproaximization objective in the
special case wherd, = .0t is useful for the model to nest also the otbkassic
textbook objective of win maximization — we can rthelaim to be generalising
beyond the 2 most prevalent club objectives founprevious literature. This requires
that the solution to (2.2) always leads to zerdifwe- the owner will then choose the
largest value of,, subject to the budget balance of zero profit, #ydloe same as the

textbook win-maximizer. The requirement is satidfomly in a special case of (2.2):

Lemma 1 The solution to (2.2) implies always (i.e. for 8)I zero profits, and thus is
equivalent to win maximization, if and only #u[v(t, ,T)] = 522 4 t>t% + A, for

8a itin
some arbitrary constait
Proof See appendix.

There is no loss of generality in puttiny=0; it can be subsumed into the constant
m. term. It also follows from Lemma 1 thatd =%2,4/B and

8a

ufv(t, ,t)] = Bt>t*, for someB >0, and, again without loss of generality, we can

8 Different ticket pricing policies would emergetlife owner objective included, for some reason, a
desire to please fans; Madden (2012), Madden abihBaon (2012) address ticket pricing when such
fan welfare considerations enter club objectives.

° The fact thatu[v(t, ,T)] is quadratic inv(t, ,t) is consistenwith the increasing returns nature of

in? in?

the specification suggested in Franck (2010, p. ifbidwing the argument of Rosen (1981).



put B=1. Thus (2.2) now becomes the following final speeifion of the owner
utility maximization problem (where the constant has been omitted);

IT!a'xuin =GH +ANE -, (2.3)

n

Some first consequences of the specification afeli@svs. The objective function in
(2.3) is strictly concave in,, so the solution (which defines the club’s taléemand

function, and will be strictly positive for alt >0) is given by the first-order
condition;

203y + AN = w (2.4)

Notice that talent demand will be a decreasing tioncof w and an increasing
function of t. The latter indicates an aggregate strategic cemhtarity — it is
optimal for any owner to increase player expenditamd team quality if other owners
do so.

Recalling that,, = wt,, =1 zt2’t?", (2.4) implies that desired injections are;
L = [20A, =5 1 Q- 2a))t2°E%° (2.5)

As indicated earlier, larger values 4f lead to larger injections. The critical value of

A is A =p 2 since |, always has the sign of, - A, which leads to the

i 8a

following extended terminology; ownetis abenefactor if A, > /fi, a win-maximizer

if A, =A (as we knew from Lemma 1), mofit-taker if 0< A <A, and aprofit-
maximizer if A, =0 (as we already also knew). Thus benefactors chtmseject
positive funds into the club, whilst profit-takedo the opposite. At the border
between these two owner types, the win maximizetemaero profit, and chooses to
behave like the zero-profit constrained win-maxieniztudied in existing models.
Finally the profit-maximizer takes out of the clotaximum profits. (2.4) reports the
usual equation of marginal revenue to the wageh@ grofit-maximizing case of
A, =0 where owners derive no consumption benefit fromenship. AsA, increases
marginal revenue is augmented by the positive matgconsumption utility the
owner now gets from injecting funds (the funds wgtilll be negative for smalh. ,

becoming positive whem, >)Ti). In general, (2.4) says that the total marginal

benefit, namely the sum of marginal revenue andevwmarginal consumption utility,
equals the wage.

An interesting feature of the owner utility specd#iion is that it nests the standard
objective of win maximization subject to zero ptsfiand that of profit maximization.
Thus the ownership structure of the leagues totidiesd in what follows includes a
league where both types of club are profit maximazg, = A, =0), a league where
both are win maximizersA_ and A, at the required critical value), a league where
both are benefactors who inject positive fundsdnd A, sufficiently large), plus all
hybrid leagues with mixtures of (and intermedidiesveen) these owner types.



3. LAISSEZ-FAIRE

This section describes league equilibrium undesskr-faire, and shows how it
changes as the benefactor generosity paramelersaind A, vary. The latter
comparative statics exercise will facilitate théefaanalysis of the impact of FFP,
which will be seen to be equivalent to certain ttuns in A, and A,.

Equilibrium under laissez-faire is a set of (styicpositive) values for the talent

allocations to clubs (and so the average leageettédvel), the wage per unit of talent
and season ticket prices such that the talent matkars, all season ticket markets
clear and fans and owners are making utility mazing decisions (about,

respectively, ticket demand and talent demandfipkiees). In equilibrium, all clubs

of the same type will make the same decisions, tsc=t;, p, =p say,

i =12, n0[01]. Thus equilibrium under laissez-faire is defined fyt,,t,w and
p,, P, (all strictly positive)such that;

20a,t77t% =w,i =12 wherea, =1 + A (3.1)
t=1(t, +t,) =1w" if £0[0,00) andw=1 if £ = (3.2)
P :%tint_ﬁ, 1=12 (3.3)

(3.1) ensures utility maximizing owner talent demhdfrom (2.4)), (3.2) is the talent
market clearing condition, and, given utility maxang ticket demand from fans,
(3.3) ensures that owners supply the demand atgigwatility maximizing prices. It is
easy (if cumbersome) to find explicit solutions forique equilibrium values of all
variables. Some are found in the appendix, buthfertext we report merely:

Lemma 2 There exists a unique equilibrium under laissézfa
Proof See appendix.

Turning to comparative statics, consider first &guum competitive balance. An
indicator of competitive balance is the ratio cdirte qualitiest, /t,, which is, using

(3.1);
/]1+% 1 1—120
b= zﬁ (3.4)

The league is perfectly balancet /¢,=1), if 1, +A, =% 4, +A,; otherwise the
club type with the highest value §fi;, +A; will have the best quality teams and there
will be some competitive imbalance. Thus the biggabase clubs (type 1) may not
have the better teams (i.e. may be lower thart,, as found also in Lang et al.
(2010)), if the owners of clubs with the smallenbbase derive sufficiently large
consumption benefitsA, large enough). Generally, /t, is increasing inA, and
decreasing im,, also seen in the contour map fpft, in Figure 1, which allows one
to read off the consequences for competitive b&afichanges in owner objectives.

Remark 2 For instance, and replicating the comparison ohdg.at al. (2010),
compare the competitive balance of a league with pfit-maximizers



(A, = A, =0)first with a league where the big club (1) now hasowner with a larger
A (>0). Initially the contours showt,/t, >1, and there is some competitive
imbalance with the big club having the better teas/, increaset,/t, increases,
and competitive balance deteriorates, the big tédaln getting even better relatively.
Now suppose instead that it is the smaller club timalergoes the increase in owner
generosity to someA,(>0). The contours reveal that initially, ford, <b,
competitive balance is better than in the profiximazing league, perfect balance
being attained wheml, =b; thereafter the increasing generosity of the srolalb
owners means that they now have the better teampeiitive balance starts to
deteriorate and eventually will become worse thdrenvboth clubs were profit-
maximizers. The result in Proposition 1 of Lan@ket(2010) is qualitatively the same.
Figure 1 shows how comparisons can be made hepai of leagues with arbitrary
generosity parameters, not just where at leaspd of club is a profit-maximiz&t

t, /t, increasing

My |--efeam--

1
I
|
1,
A
1
1
1
I
|
I
1
1
1
1

—
»

b Hs /]2
Figure 1; Equilibrium relative team quality contours(t,/t,)

Next is the effect of changes iy on absolute, as opposed to relative, equilibrium
team qualities. To analyse this issue, it is hélpd start with the extreme elasticity
special casess =0 and ¢ = ».

When ¢ =0an increase i, increased; /t; (as noted generally and in Figure 1), but
because talent supply is fixetl,goes up andt; goes down. From (3.1) with=j, w
must go up, ad is unchanged. Thus an increaselinproduces an increase fn, a
reduction int;, and an increase im, with no change it . The same will happen #

is positive but small, except that the small chamgéhe slope of the talent supply
curve will now lead to a small increasetin

1%1n a footnote Lang et al.(2010) also compare ¢haglie of 2 profit-maximizers with their analogue of
leagues along the line in Figure 1. Figure 1 shows that competitdedance increases continuously

asA(= A, = A,) increases, again qualitatively the same as in ledrg (2010).
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When ¢ = o andw=1, an increase i, will produce an increase in demand for talent

from typei clubs, from (3.1), assuming first thatremains at its equilibrium value.
But this increase would lead to an increasd jrwith t; at its original equilibrium

value,and, because of the strategic complementarity, this now leads to an increase in
talent demand from type j clubs too. This further increase$, further increasing; ,

and this “tatonnement” finishes at a new equilibriwhereboth t; and t;, are
increased. The reason why increases lead to increasestjnis important — asj,

increases, typeclubs increase their own team quality, but thisiéetp an increase in
average league quality(with no change irw), extra gate revenue for typeclubs
from their home games (as their opponent qualiyihereased on average), and this
leads to the increase in quality of typelubs too. Similar outcomes prevail 4f is
finite but large, except that the small upward slopthe talent supply curve will now
lead to a small increase w) accompanying the increasestint, andt .

The above informal arguments indicate that increasd, will lead to increases iw,
t; andt, if £ is large enough or small enough, withincreasing at large and
decreasing for smalf. The precise statement next shows that the ineseiasv, t,

and t always occur, and that there is a critical (pwsitifinite) value for elasticity
where the effect om; switches:

Proposition 11f the generosity of typeclub owners 4, ) increases then:
0] the quality of type clubs (; ) increases;
(i) the average quality of all clubs in the leagti¢ increases ife >0 and is
unchanged ifc = 0;
(i)  the players’ wage per unit of talenw)( increases if& <cand is
unchanged ifs = oo;
(iv)  the quality of typg clubs ;) also increases i >1/(2f), but decreases if
£ <1/(2p).
Proof See appendix.

The reason for the dependence of the switch value on £ is as follows. As/

increases and increases, the wage increases by an amount wiickases (from 0

when ¢ =w) as £ declines. The increase in will increase the marginal benefit
(revenue plus consumption, in (2.4)) accruing fEefyclub owners by amounts which
increase with3. For typej owners to increase their talent demand also thexefo

requires thaig is sufficiently large, or, as in (iv), that(24) is sufficiently small.

Consider next the effect on utilities of fans ofype j club that an increase ini,
would create if talent supply is relatively elagtee>1/(243)). From Proposition 1t
and t; increase. Hence(t,,t) increases, and so do typdicket prices, but only to
v(t;,t) /2. So for a fan with heterogeneity paramegev(t,,t) - p, - x increases, and

this creates a Pareto improvement for all fansnyf tgpej club. To be more exact
those fans who bought a typelub’s season ticket before the change continugoto
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so after, and are strictly better off because efiticreased team qualities on view that
are less than offset by higher ticket prices; th@nge will increase demand for season
tickets, and new spectators are also strictly beffie fans who attend neither before
or after have unchanged utility. But the parallgjuments apply exactly for fans of a
typei club (in fact now for any value of ), who also enjoy a Pareto improvement.
Thus, increases im; or A; or both lead to Pareto improvement for all farfs, i

£>1/(2P).

When supply is not relatively elastie €1/(283)), an increase ini, continues to
create a Pareto improvement for all fans of typkibs, sincet andt, increase. But
now t, falls. For ¢ below but nearl/(25), the small fall int, is more than
compensated by the rise i, and typej club fans continue to enjoy a Pareto
improvement. Larger falls ie and hence; will still leave fans of typ¢ clubs better
off if a/p is relatively small and fans have a relatively lpveference for home
team quality compared to away team. A new lowdicalivalue ofe = a/ 3 emerges
— below this typg are made worse off by the increaseijn

Proposition 2 If the generosity of type club owners 4, ) increases then there is a

Pareto improvement for all fans of typelubs; there is also a Pareto improvement for
all fans of typg clubs if ¢ > a/ 3, but typg club fans are worse offf <a /.

Proof See appendix.

Since equilibrium ticket prices arp, = v(t,,t)/2, they move monotonically with fan
utility. An immediate consequence of Propositiois therefore:

Corollary to Proposition 2 If the generosity of typeclub owners 4, ) increases then
their season ticket pricep() increases; the season ticket price for typtibs (p;)
also increases if >a/ 3, but decreases é <a/f.

The salary of a player in the league will be [th@ypr’'s individual talent leveKw,
and, from (iii), this will increase ad. increases (ife <), which on any plausible

player utility representation will increase theyads utility also.

Consider next the utility of owners. From (2.2) af3d4)/(3.5), equilibrium owner
utility is, for i =12;
U

=S W (3.5)

Since an increase i, increases botlv (at least weakly) andl , U, also increases.
The effect orlJ; depends on the elasticity:

Proposition 3 If the generosity of type club owners 4 ) increases then the utility
level of owners of type clubs U,) increases; the utility level of owners of type
clubs U,) also increases i >a/ S, but decreases # <a/ p.

Proof See appendix.
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Now suppose thatoth A, and A, increase. In general the detailed implicationd wil

depend on how quickly the 2 generosity parameteasge. However the following
statements are immediate from Propositions 1-3,aaadndependent of the relative
speed of change:

Proposition 4 If the generosity of both types ofub owners 4, and 4,) increases
then:

(i) the average quality of all clubs in the leaduié increases (ife >0), and the
players’ wage per unit of talent) also increases (i < o );

(ii) the quality of all teams in the leagug @ndt;) increases ife >1/(2/3);

(iii) all season ticket pricesyf and p, ) increase ife > a/ 3,

(iv) there is a Pareto improvement for all fans b a/ 3;

(V) the utility levels of both owner types/( andU ) increases it >a /3.

Recalling thate >1/(28) implies thate >a/ S (sincel/(2B)>alp asl/2>a), a
simple summary statement that now follows is:

Summary statement If talent supply is relatively elastic (¢ >1/(24)), then an

increase in the generosity of at least one owner type leads to increases in all fan and
owner utility levels, all season ticket pricesand (if £ <o) in player salaries.

It was seen earlier that increases in the gengrokitwners could lead to increases or
decreases in competitive balance. It should bessscke that the direction of this
change in competitive balance is completely irratévfor the conclusions of the
summary statement and the previous PropositiorrsinBtance, suppose thiat 1 (so
that clubs of type are the big market clubs), and suppose that thszy lzave the
more generous ownersl(> A,). Then the big market clubs will certainly have the

relatively better teams in the laissez-faire eguilim (t, /t, >1 from (3.4)). A further
increase now iN; will generate (assuming >1/(24)) the positive effects on team

qualities, salaries and utilities noted above, sthiroducing (see Figure 1) a further
increase irt, /t, and aworsening in competitive balance.

Remark 3 The positive welfare impact of increases in owgenerosity on fans,
owners and players means that just about any pleusoncept of aggregate surplus
will increase also — any adverse changes to cotiyeetbalance are irrelevant, as
noted above. In contrast the welfare conclusiontasfg et al. (2011) are naturally
quite different. The absence of any effect of algofuality on fan or owner utility
means that the only thing that matters is competitialance, and the impact on their
aggregate surplus concept of introducing sugar idadidito the profit-maximizing
league (as discussed in Remark 2 earlier) is maengced — certainly it may be
negative (see Proposition 2 of Lang et al. (2011)).
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4. FINANCIAL FAIR PLAY

We take FFP to bring into the laissez-faire wohd tegulation that fund injections
cannot be positive. The previous club decision lgml(2.3) becomes;

rqax (G4 + AT —wt,, subject tol,, =wt,, = 4t t* <0 (4.1)

Equilibrium under FFP is the same as under laifsiee; except that the owners’
utility maximizing talent demands are from (4.1)hex than (2.3). Analysis of (4.1)
produces the following relation between FFP equdilbnd laissez-faire equilibria:

Lemma 3 When owner generosity parameters &, A,), there exists a unique

equilibrium under FFP in which the equilibrium veduof talent allocations, wage per
unit of talent and season ticket prices are theesasnin the equilibrium under laissez-

faire when the owner generosity parameters(drel,) = (min[/ll,/fl], min[/lz,/fz]) :
Proof See appendix.

Figure 2 illustrates the content. M < /il and A, < jz, so neither type of owner is a

benefactor and injections are already negative nladesez-faire, then, naturally, the
FFP demand that injections are negative has eatedt all, as labelled in Figure 2. If

A < /Tl but A, >/i2, type 2 owners are now (the only) benefactors, wodld be

making positive injections under laissez-faire. ®itect of FFP is as if the type 2
owners were turned into win maximizers, namely FR€ equilibrium is the laissez-

faire equilibrium with owner generosity parametetd,A,) where A, = A, but
A, = /Tz; the horizontal arrows in Figure 2 illustrate sacmapping from(4,,4,) to

(A,,4,). The vertical arrows are for the case where omlyetl owners are

benefactors, and the positive slope arrows are evh#rowners are benefactors, in
which case the effect of FFP is as if all ownersapee win maximizers.

»
»

A =B g - e
Intespation of arrows

FFP (A, 4,)
ef_fect,i
(A, Ay) = :4
(A, )
jz =5y A

Fiqure 2: laissez-faire/FFP equilibrium relation
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In all cases the FFP equilibrium values ©ft,,t,w and p,, p, continue to be

described by (3.1)-(3.3) witlh, reduced to/ii if type i owners are benefactors. The

following are then immediate consequences of FIeRersing the effects of the
generosity parameter increases in Proposition, 4ii)) (iv) and (i) respectively:

Theorem 1For a league where the owners of at least onedipkeib are benefactors,
and where the supply of talent is relatively etagé >1/(25)), the impact of FFP
will be:

(1) a reduction in the quality of all teams;

(i) a reduction in all season ticket prices;

(i) areduction in the utility of all fans;

(iv)  areduction in the wage per unit of talent£ik ).

The most common regulator test for a new regulat®orwhether the effect on
consumer surplus is positive. Clearly this te$aied by FFP — all fans are worse off,
despite the fall in ticket prices that FFP induCEse reason is that the net utility of a
fan of clubin is v(t,,t)— p, —x. The effect of FFP on team qualities causes
v(t,,,t) to fall, but this is only partially (50%) offset bihe ticket price reduction
(since p,, =2 v(t;,,t)), and fans’ utilities always fall. This negatigenclusion for

FFP in Theorem 1 is reinforced by its adverse implo on player salaries in (iv).

The impact of FFP on owner utility (missing fromebem 1) is less immediate,
since the comparative static exercise in Sectionv8lved changing the generosity
parametersi;, A, and FFP does not do this — it merely chartggs,t,w and p,, p,
asif A changes toJTi if type i owners are benefactors. In fact the impact of F&RP o
owner utility is quite complicated. There is a “&itresult, in the expected direction:

Theorem 2For a league where the owners of at least onedpkeib are benefactors,
but not too generous benefactosk {s above but close td. ), and wheres >a /S,

the impact of FFP will be a reduction in all ownsifity levels.
Proof See appendix.

Clearly FFP is a bad thing from the welfare viewppat least for a league where the
supply of playing talent is relatively elastic. Natly are all consumers (fans) made

worse off by the imposition of FFP regulations, Iig other interested parties of
players and owners are also adversely affected.

5. FURTHER DISCUSSION

This section offers some further remarks aboutowsriaspects of the model and the
findings.

5.1 The “large league” assumption

The assumption of a large league consisting okelangmbers of 2 types of clubs has
been adopted to facilitate tractability of the mlodden talent supply is less than

15



perfectly elastic. However the main points remaon the perfectly elastic talent
supply special case if instead one assumes jubild ¢a small league). Indeed the
first draft of this paper (available on requestnirthe author) explored exactly this
type of model; 2 clubss =« but everything else as here. The equilibrium cphce
then that of Dietl et al. (2009), Lang et al. (2p1Madden (2012), Madden and
Robinson (2012)), a special case of the strategidket game concept suggested for
small leagues in Madden (2011), and the resultsqasditatively identical to those
found here for the case =« . The desire to bring player salary changes on¢o th
agenda requires generalization of the talent suppbumption, and then the 2 club
small league model becomes somewhat intractabkulseoof the talent market power
the 2 clubs now have, and the strategic interastlmetween individual clubs which
appear; hence the switch to the current large keagtting®, where these interactions
become negligible and clear results can be deffimethe whole range [ [0, «] .

Whether actual numbers (e.g. 18 in the EPL) argelanough to make the large
league model a good approximation is a somewhat pomt. Generally concerns
from regulators over market power abuse would motriggered by such a number —
single figure numbers are typically needed for.tfise view expressed in Madden
(2010, 2011) is that there is room for both largel amall league models in the
literature, and the usefulness of the insights gead should be a main criterion for
model evaluation. Here the switch to the large Ueadpas allowed the additional
insights into player salary changes.

5.2 Broadcasting

A further simplifying feature of the model is thdite only club revenues are gate
revenues from ticket sales to fans, plus any betmfdund injections. In particular

there is no broadcasting income, which is howadaysjor revenue source for many
clubs, particularly for the EPL from Sky for righte cover the EPL matches.
However it does seem likely that enlarging the nhocknvas to accommodate
broadcasters and their pay-TV audiences will ordgeatuate the negative welfare
conclusions about the impact of FFP that we haaehred without them.

Two points come to mind. First, the primary impat#FP that has been brought to
light here is the likely negative effect on teamalifies and on the overall league
quality. Almost surely this will have a negativelfaee affect on the second category
of consumers who now enter the picture, namelypdne TV audiences, who have
strong preference for the quality aspect (see Bbatal. (2005)). But, secondly, this
in turn is likely to have a negative knock-on affen the willingness of broadcasters
to bid for the league’s TV coverage rights, whichturn will further reduce club

revenues, and the overall league quality will aggival down. Both these negative
affects are detailed in Madden and Pezzino (20fhpse focus is broadcaster
regulation, rather than the FFP regulation of clubthe UK authorities did impose

FFP on the EPL, the uniform negative welfare consaqges for fans, players and

 Madden (2011) also refers to the large leagueemiras an alternative to the game-theoretic
concepts. Madden (2010) previously explored a leggue model, but with profit-maximizing clubs
and perfectly inelastic talent supply, more appiadprfor the major North American sports leagues
than European soccer.
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owners reported earlier may well be magnified by bmoadcasting dimension, and
spread to pay-TV audiences as well as the audiefctadium fans.

5.3 Relatively inelastic talent supply

The paper has suggested that the assumption tdtevety elastic supply of talent to

a European soccer league such as the EPL is ahah&, post-Bosman. In defence,
some casual remarks are that the EPL has enjoy&dflar of non-gate revenue in

the last two decades, not only from benefactorsalad from pay-TV broadcasters.
During the 1990s the influx led to the arrival etEPL of many high quality players
from elsewhere in Europe, and from the rest ofwibed (large increase ifit; +t,")

with some wage inflation (increase w'), and perhaps a relatively high elasticity.
But it also seems that the rate of changaguregate quality with respect to wage
changes may have abated somewhat recently, ieat tsipply to the EPL may have
become more inelastic. This is no more than a ¢tasugecture stemming from two
observations. First, by now, the EPL is already &dm many of the world’s best
players, and attempts by benefactors to increasie tdam quality may be leading
more to redistribution of talent within the EPLthar than player import from abroad.
Secondly, there does seem to be a particularly leigl of recent and ongoing wage
inflation in the EPL. Together these observatiomsnip towards relatively small
changes in"t, +t," recently being associated with relatively largendes in"w',

perhaps indicating a relatively inelastic taleni@y of late.

These observations flag up the question of therétieal consequences of relatively
inelastic talent supply: does negation of the pesirelatively elastic talent supply
assumption rescue FFP from the uniformly negativelfake consequences in
Theorems 1 and 2? The answer is yes, to an esieot there will be some winners
now, as opposed to the uniform losers before. Butically, the consequences for
consumers (the usual regulator focus) may stilitnéormly negative.

Note first that, from Proposition 4(i) and LemmaaBd for anye >0, FFP will
always reducd and so (ife < o) players will be worse off. Also, since the redouat
in t implies that at least one of or t, must fall, at least one set of fans is always

made worse off by FFP. A nice special case (detailgted) shows how both sets of
fans may still be made worse even at &y and the only winners are owners.
Suppose thate >0 but small, and that both owner types are beneafacigth
generosity parameters that are proportional todselpt, = ki, for somek > £22)

Then FFP has no effect on the laissez-faire relateam qualities (and hence on
competitive balance), but causes absolute teanitiggaio decline proportionately (a
little), bringing about a reduction in season ticgaces and a (relatively large) fall in
the wage. But, exactly as before, the fall in ticgeaces fails to compensate fans for
the drop in quality, and all fans suffer a utilityss, accompanied by a continuing
negative effect on player salaries. The only wiesrtegre are the owners. Because of
the relative inelasticity of talent supply and tsteategic complementarity, owners
under laissez-faire end up paying large sums toease team quality only a little —
they are engaged in what a number of authors hefeered to as a “rat-race”. FFP
frees them from this expenditure spiral, producomyy a relatively small drop in
guality (with no change in competitive balance),chhleaves owners better off, but
not of course the players or fans. It is then pesh@ot surprising that support for FFP
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has been expressed by benefactor owners in the dRioth big clubs (Roman
Abramovich at Chelsea) and small clubs (Dave Whalawigan Athletic), and that
the vast majority of the larger European clubsH@A) voted for UEFA’s adoption of
FFP.

5.4 Empirical issues

The theoretical model has made a number of simpgfyassumptions in order to
provide an integrated, coherent argument regardif€®. However 2 particular
assumptions are central to the paper, and lendsttlgss to empirical investigation.
The first has already been indicated in the previsub-section and spawns the
guestion: what is a reasonable value of the elastf talent supply to the EPL, and
how has it changed over the last 20 years? Althaayhe anecdotal pointers were
provided, there does seem to be a lack of anyseBoientific estimates. It is clear
from our findings that this elasticity is importathe strongly negative conclusions
regarding FFP following if it is high, with more amiced conclusions otherwise. The
second central assumption is that fan utility, &melimplied ticket demand and gate
revenues, are increasing in both home and away tgetities. This too is important
here in that the effects of absolute team qualibiesfan utilities dominate the fan
welfare evaluations, changes in relative qualitesl competitive balance being
irrelevant. There is scientific evidence in favaafrthis second assumption, in the
cited Buraimo and Simmons (2008), but further aomdition of their findings would
be valuable.

6. CONCLUSIONS

The paper has provided a novel model of owner ¢l in a sports league,
encompassing the standard profit and win maximjzansl bringing in benefactors
who inject their own funds to enhance team qualitye motivation assumed to be
behind the benefactor behaviour is a pure conswmptiotive, its value depending on
the quality of the team and the league, analogoagbm to race-horse ownership.
Benefactors seem to be present in European saesygecially the EPL, but UEFA’s
recently published FFP regulations aim to precloolgtive benefactor fund injections
for the direct enhancement of team quality (by paytrof salaries or transfer fees).
Although the FFP regulations do not preclude a taeher meeting costs associated
with longer-run investments, such as youth develaiangible fixed assets, and so
on, they will preclude the direct team quality emtements that are our focus. For
UEFA the regulations will shortly become a pre-datind of entry to its European
level club competitions, and it has been suggestadFFP might be adopted by the
EPL, forcing all its clubs to comply. Assuming tatlesupply is relatively elastic
(given the fierce inter-league competition for @es/in European soccer), the model
shows that such a regulation will lead to a redurcin all team qualities, and this will
lead to a Pareto disimprovement for all fans of ldegue, as well as a fall in owner
utilities and player wages.

Although a relatively inelastic talent supply toetheague softens the extreme
negativity of these conclusions, it may easily renthe case that all fans and players
are made worse off by FFP, with only owners gainMthilst this suggests how a
regulation like FFP might come to be adopted inaalavwhere clubs have political
power, there is still nothing here to recommend tRBP should be adopted, in
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particular against the usual consumer surplusriite either in the context of an
individual league or in UEFA’s pan-European context

If there is a sound case in economic theory for BER regulatory device, it seems to
me that such a case remains to be made.
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APPENDIX

Proof of Lemma 1
Proof of “only if” If t>0 andt, >0 solves (2.2) then the necessary first-order

condition is;
AUTEE 1ata TP + Laut2 ™% =w
Writing v=t2t# >0, the first-order condition becomes;

AuVav +3au v =wt,, (A1)
The solution involves zero profits if and only if;

Lt =1 v =wt, (A2)
Hence, ift,, solves (2.2) with zero profits;

Au'lvlav+Liauv? =1 v = AUVl =52 1y (A3)

The solution to the differential equation in (A8) i
AUV] =222 11vZ + A
This completes “only if”.
Proof of “if’ SupposeAu[v] =2 1v? + A where v=tt” >0. The objective

function in (2.2) becomest it2t* + A-wt,,, which is concave int,. The

in?

solution is therefore characterized by the firstesrcondition t2* % -w=0
which implies the zero profits of (A2).

Remaining proofs use the shorthand notationa, = (% +4)

Proof of Lemma 2(3.1) implies;
t=t(a/a)™ =t +t, =ta = (> +aj>) (Ad)
If £€=0, (3.2) impliest; +t; =1, which, when combined with (A4), (3.1) and (3.3)
gives unique equilibrium values fér,t; (hencet), wand p;, p; .
If £00(0,), (3.1) and (3.2) imply;

27 gat it =1 (A5)
(A4) and (3. 2) imply,
t:ltlallza(allza +a120) (A6)

Substituting (A6) into (A5) gives;

12n2ﬂ—

ai 120 (a.llZa +alZa) 5:1,

2a+2p-1-1

2% ot
which gives a unique equilibrium value fdy (hencet,,t), and (3.2) and (3.3)
complete with the unique values forand p;, p; .

For &£ = the result follows from the argument ferf] (0,c) puttingl/&£=0.

Proof of Proposition 1 Suppose¢ <o . Equilibrium conditions (3.1)and (3.2)
imply;

20’31 WZﬁ‘E—l — 22/3tl—20 (A7
za,a WZ,EE 1 22,Et1 2n[ 22,8 (W )1 2n] (A8)
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Hence, withy =[1+¢(1-2a - 20)]/(1-2a) > 0;

t, =w’ —[2"% ga, W= (A9)
t =12 aaw 1)
W =[2"* ga, |75 + [25% g |75 (A11)

Since y >0, it follows from (A11) thatw, and hence (it > 0) t, are increasing in
a,, hence in/,, establishing (ii) where < oo, and (iii). It then follows from (A10)
that t; is increasing ina;, hence in /4, iff 286-1>0, or £>1/(2p3), and
decreasing ifs <1/(23) , completing (iv) where < oo .
From (A10) and (All);
ti1—20/ — 21—2,8 O'al W2[3£—1
261

4 2pt 1 1
- (21—25 a)l y(-2a) a| (ail-za + ajl—zﬂ) y (AlZ)
Now t, increases with), iff (A12) increases withg,. The corresponding derivative is
positive iff;
(a7 +aj>)+

2861 o — 28611 1an e
y(1-2a) ail o= [1+ y(l—Zu')] ail il ajl >0

which is always true sincd+-2%=- =< >0. This proves (i) wher < .
If £ =00,sow=1 (and hence (iii)), (3.1)-(3.3) imply;
200,271 =1
Therefore;
29 = 200 %3, +a,]

from which (i) and (iv) follow € <1/(2/) is now vacuous), and hence (ii).

Proof of Proposition 2 An increase ind, produces a Pareto improvement for type

club fans iff it increases/(t,,t) =t“t”. This is always true since an increaseljn
increases both, and (at least weakly) , from Proposition 1. For the increase to
produce a Pareto improvement for typelub fans requires that(t,,t) =t7t”
increases; ife = o this is again immediate from Proposition 1. Sugpos « . Then
vt f) =t7t7 =tw 277 Using (A10), withj rather than, gives;

F\ — H1-28 Taa nZ =B — a(2Be-V)+Pe(l-2a) _ Pe-a
v(t;,t) =[27 aa;]"**w*2™” wherez= o =

Sincew is increasing in/;, from Proposition 1, the Pareto improvement ocatirs
z>0,0ore>alfB,thereverseik<alp.

Proof of Proposition 31f &€ = the result is immediate from Proposition(i,t,

increase with, , andw is constant) and (3.5). F@r< o the result forU, is similarly
immediate from Proposition 1 and (3.5). Réy, (A10) withj rather than, gives;

2Bs-1

Wwt. = [21_218 aa. ]ﬁ w2 +
J J
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The exponent orw on the right hand side i€%2*+1=2220>0 if ¢>qlp,

1-2a

ensuring thatwt; and hencelJ | is increasing inw, which is increasing ind; from
Proposition 1. Conversely thes exponent is negative it <a/fB, and U, is
decreasing i, .

Proof of Lemma 3
(4.1) is a well-behaved concave programming probldrase Lagrangean is, witf,

denoting the Lagrange multiplier;

L(tin,7in) = &t €% =Wy, +77,, {5 44070 =i}
The necessary and sufficient conditions for a smbudre;

oL/at, =20at2 % —w+n, {201t 7t -wp =0

n; 20, Tt iiat 26— wt;, > 0and Uin{%ﬂitiiat_zﬁ -wt;,} =0

A solution withz,, > 0, £ 1t2t* —wt;, =0 (and so FFP is binding) occurs if and
only if;
Mo = {2085 1% - {w—- 20§yt 7t} :{E:T?(%/Ji +4)-1}/(1-2a) >0

And this is true if and only ifA, > /i = u, 2 and the owner is a benefactor; in this

8a !

t277{? = w, which defines the talent demand of a

case talent demand is given By t;
win-maximizer — (3.1) with}, = /l. =y e

Otherwise (if A, < )I = u, 2 and the owner is not a benefactor) FFP is notibind
n,, =0 and the solution is given by (3.1) with = A..

Hence, under FFP, talent demands are given by, {Bd )Jaissez-faire talent demands,
with (1,,4,) = (min[A,,A,], min[A,,A,]) . Therefore equilibria under FFP with
(A;,A,) coincide with laissez-faire equilibria witpi,,1,) as defined. Existence and
unigueness of such equilibria follows from Lemma 2.

Proof of Theorem 2 Consider the case where the owners of typdubs are
benefactors 4; > A;) and typg owners are non-benefactof; < )Tj). For the typeg

owners the result is immediate from Propositiosi¢ce the effect of FFP is asAf
falls, soU falls whene >a/ . So the focus is now od,.

In laissez-faire the equilibrium conditions of (B(B.3) lead to (A10) and (Al1l) in
the proof of Proposition 1 above, from which witbv@mus notation we have;

2pe-2a

W, t|L — (21 2B a) 1+s(1 2o 25) 1 e (a11 or + a1 b )1+e(1 2a-2f) (Al3)

Substitution into (3.5) gives the following express for laissez-faire equilibrium
utility of typei owners;

2pe-2a

U, = ﬁ (21 2B a) Fed-20 2P 1 2 (311 o + a1 za)wu 2a-2) (Al4)
In FFP the equilibrium condltlons are again (33 ], but with the substitution of
T4 for 2a(3 1 +A). The same amendment to (A10) and (A1l) leads eoFfFP
version of (A13):

2pe-2a

Wt = (21-25 a) e 20727 ( )1 2 [( )1 7 al za]us(l 2a-24) (A15)
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Substitution of the equilibrium conditions into 2.now produces the alternative to
(3.5),U, = 4”—ivvti , and (A15) then gives the FFP version of (A14);

2pe-2a

U_ = 4 (21‘2/3 a) l+£(1-2n 2p) ( )1 2a [( )1 2a aﬁ]hm_za_zﬂ)
Now U, —UiL has the sign of;

2ps-2a 2pBe-2a

A — 18;10 jlj_, Hi )1 20/ [( Hi )1 20/ + al—Za ] +e(1-2a-2p) _ all Za (a11—20 + al Za )1+£<1 2a-2f)

Taking the partial derivative and rearranging gives

2pe-2a
aA/O/‘ = )1 20’ [( )l Za + al—2g]1+s(1 2a-2p)

_ 2pe-2a
+ a'll 2a (a'll 2a + al 2a )l+£(l 2a-25) {( 1+£2(]L.’—_220ﬁ—£2ﬁ) 1_20)311 2a - 1_120 al Za}

H (1 20)

Evaluating this at the border wherkg :)Ii = 522, or a =4, (implyingA =0)
gives;
2pPe-2a
aA/a/] —m 12a [all Za +a1 2n]1+£(1 2a-2p)
+ glea 20/ = 2a + gl 20/ 1+£§1ﬂ£2502/?) 2a-2p¢ 1—2n —_1 Atoa 2n
a'l (a1 a ) {( I+e(1-2a-20) l—2a)a1 1-2a a }

After cancellation of some terms this is strictlysgive iff %@1 2 >0, which

is true iff e<al/p. It follows that A>0, or U, >U, if A is above /1i but
sufficiently close to it, and <a /3. Conversely ife >a /S thenU . <U, if A is

above A but sufficiently close to it.
The case where both types of owners are benefaapmiges the above argument for
typei owners to both types. The formula far, now A, ,1 =12,

2pBe-2a 2pe-2a

—ﬁ 1-2a 1—20/ 1-2a (1+e@-2a-28) _1-20 A1-2a 1-2a 1-2a | 1+e(1-2a-2p)
A, )[() )] 2(,an(a%l)

Similar to above, it follows thatdA, /94 >0 and 0A; /04, > 0 where
A=A =ps2 ora =& iff e<alB. ThusU, <U,,i= 12if e>a/B, and

8a !

is above . but sufficiently close to it for = 12
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