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1 INTRODUCTION

The paper is motivated by the following historytsEiin a number of auctions of TV rights to
coverage of soccer’'s English Premier League (ERiges1992, Sky has won more or less
exclusive rights, paying large and increasing storthe league and hence to its clubisis
widely accepted that this money has led to a siamt increase in player quality, and player
salaries, the EPL now being the club base for nwdrihie world’s most talented players. In
turn, this extra quality has no doubt increasedattectiveness of Sky Sports (the channel
which carries the EPL games) to Sky’s pay-TV cornstanand to rival broadcasters wishing
to purchase the channel wholesale for sale to tveir consumers. Secondly, in March 2010,
the UK regulator Ofcom (see Ofcom (2010)), concerimeer alia about the relative lack of
wholesaling of Sky Sports, imposed regulations whgrwholesaling of the channel must be
offered to rivals (“wholesale-must-offer’, WMO), thia margin between Sky’s own retail
price and its wholesale price that exceeds somemin level (margin regulation for shoyt
Thirdly, in August 2012, after appeals against @&om ruling, a Competition Appeal
Tribunal (CAT — see CAT (2012)) over-ruled the dem as it found no evidence of Ofcom’s
key reasons for intervention, namely Sky's intemtito withhold from wholesaling
negotiations with rivals. Ofcom’s suggested regafet are currently in abeyance.

Against this background, we present a Game-thednedel that integrates a sports league
and a pay-TV broadcasting sector bidding for exekideague TV rights, and incorporates

the quality dimensions mentioned above. The fosuke nature of equilibrium under laissez-
faire, and then the positive and normative consecge of Ofcom’s suggestions; the

conclusions regarding the latter will be quite naga

The Game has 3 stages and 4 Players; 2 clubs fend dwners) in the league and 2
broadcasters, with associated consumers and pldygssez-faire evolves as follows.

(i) At stage |, the 2 vertically integrated, prefitaximizing broadcasters bid for the exclusive
league TV rights. Bids are submitted to the leaga® is the EPL case), rather than to
individual clubs separatelyRights are allocated via a first (FPSB) or sec(BEISB) price
sealed bid auction, with complete information.

(i) Club decisions are made at stage Il. The bdglplay each other twice (home and away),
and choose their expenditure on playing talent aadsumer ticket prices for stadium
viewing of their home game, deriving income frorwkét sales (“gate revenue”). Clubs also

! BSkyB won 100% exclusive rights between 1992 &b@i72 with bids (per game) of: £633,000, 1992-97782
million, 1997-2000; £3.64 million, 2000-04; £2.41lfan, 2004-07. After 2007 and EU intervention,naplete
exclusivity was not allowed, but Sky has retaingtits to at least 75% of games with winning bidsgeme of:
£4.12 million, 2007-10; £4.3 million, 2010-13; £8./illion, 2013-16. See Gratton and Solberg (2007).

2 Ofcom (2010, p. 14, 501-502) motivates its decismadopt margin regulation instead of cost-plusipg via
the desire to avoid decreasing the profitabilityoefning the TV-rights, and consequently to avoidjatae
effects both on the sports industry (that may besed by lower investments in talent by clubs) amel t
broadcasting industry (that may be caused by ldmegstments in sports channel quality). The desitalof
margin regulation (often referred as retail minugipg) compared to cost-plus pricing in terms oéating
incentives to the integrated firms to improve thelgy of the essential input is clearly establtia the
literature (see for example Sarmento and Brand®®7R. For a review of the literature of accesseri
regulation, see Armstrong (2002), Laffont and Ter(2004), and Armstrong and Sappington (2007).

3 Certain terms (e.g. game, player) have differemamings in the sports context from the economicehod
context. Capital letters are used to indicate alie.

* As per footnote 1, this is a simplifying assumptibut a good first approximation.

® Falconieri et al. (2004) provide an interestingoperative Game analysis of collective (league) v&rs
individual club bargaining with a broadcaster. &her only one broadcaster, so wholesaling is abg&emtrn,
we simply make the collective assumption throughmftecting the EPL reality.



receive broadcaster revenue - the league distgbiite rights income to clubs via a
performance-based rule (partly true for the EPIer€ is a supply curve of playing talent to
the league and the wage per unit of talent adjtestslear the talent market given club
expenditures, producing talent allocations to clabsl the league which define club and
leaguegualities. Clubs have the assumed owner objective of maingiteam quality subject
to a non-negative profit constraint (“win-maximimat’), usually taken to be more plausible
than profit maximization for the European soccartegf; increased club revenues may then
feed through to increased club and league qualtlesome extent.

(i) At stage lll, the rights winning broadcastgroduces a sports channel which covers the
games, and which may be sold wholesale to the,lasethe loser may be foreclosed from
access. One or both broadcasters then sell theneh§oroduct differentiated) to pay-TV
consumers. The rights winner chooses its retadeptinder foreclosure; if not, the winner
chooses its wholesale price and its retail pritter avhich the loser announces its retail price.

With regulation the Game changes at stage lll;dosaire is not allowed, and the right’s
winner’s retail-wholesale margin must exceed tlgail&ory minimum.

The paper impinges on several literatures - austairstage |, sports leagues at stage Il, and,
at stage lll, broadcasting and wholesaling - amyides various novel features and insights.

The league rights income decided at stage | magresghleague quality (at stage Il, via club
decisions), creating a more attractive sports chlaat stage IIl) for both the auction loser
(buying wholesale) and the winner. Our completerimiation auction is similar to Armstrong
(1999), Harbord and Ottaviani (2001, 2002) and ng#r (2010) with respect to the
downstream externality on the loser, but also hasindirect quality effect on the winner
itself, whose magnitude is endogenbuhis creates the possibility (under FPSB) of what
call quality-driven equilibrium (QDE), where the winner’s bid is higher than thalr for
guality enhancement reasons, as opposeo/abdriven equilibrium (RDE) where this is not
so; only RDE is possible under SPSB. Whether QDIRDE emerges under laissez-faire
depends on various parameters, and the impacgofateon will also depend on this.

Modelling labour markets as talent markets withweeig talent supply curve (as in efficiency
labour models) is common in the sports leaguedlite€, but is mostly focused on the
extremes of perfect inelasticity for North Americlragues with little inter-league talent

® Kesenne (2007) contains extensive accounts ahtiary of sports leagues with win-maximizing (amdfit-
maximizing) clubs. Garcia-del-Barrio and Szymar(8i09) provide empirical evidence for win-maximipat
rather than profit-maximization in Spanish soc&&cently alternative club objectives for Europeaccsr have
been suggested; fan welfare maximization in Mad@6d 2), utility maximization in Madden and Robinson
(2012), sugar-daddy or benefactor behaviour in Labgl. (2010), Madden (2013). We do not thinksthe
alternatives would change the qualitative natureusfmain conclusions, and the imminent impositién
Financial Fair Play regulation on European soctdyscshould make leagues (ex post) approximatemett
leagues of win maximizers, as assumed here — seleléh (2013).

" There is a wider literature on incomplete inforimatauctions with externalities, e.g. Jehiel andiddwanu
(2006), Lu (2012), Maasland and Onderstal (2007d fhere are several papers that endogenise chaumély
in broadcaster models, but with that quality undieect broadcaster control; Armstrong (2005), Ammisy and
Weeds (2007), Seabright and Weeds (2007), Ster2@k’}, Weeds (2011).

8 In their interesting and related paper, and witeomewhat different player labour market, Palonamal
Sakovics (2004) take broadcast income to be anemmg function of game quality, and analyse league
decisions on how such income would be shared betwkes that interact strategically in the labowarket.
Instead we take as given the broadcast incomenghatile, and bring the broadcasters into the gjiate
interactions, thus endogenising the relation betm®eadcast income and quality.



competition, and perfect elasticity for the comipeti European soccer contéxtWe
generalise with a constant elastic talent supy thay not be perfectly elastic, and reiterate
the importance of this elasticity for broadcastguation questions, already noted for club
player expenditure regulation (“Financial Fair P)dyy Madden (2013).

The possibility of market size expansion and theerixof pay-TV market competition were
important in Ofcom’s deliberations. We adopt a danfput non-standard specification for
pay-TV consumer demand at stage lll that allowaltotarket size to vary, and also allows
the extent of retaill market competition to vary ass the entire range from perfect
competition to monopofy. A quite general impossibility of laissez-fairedolosure emerges,
irrespective of the extent of retail competitioraking WMO redundant. Margin regulation
may well affect league rights income and quality,weell as retail prices. Neither effect is
favourable for stadium or pay-TV consumers; aggeegansumer surplus certainly falls. An
alternative direct regulation of the wholesale @raboes better on prices (where a more
general argument is again available) but worseuatity.

The basic framework is described in Section 2, &adtion 3 analyses laissez-faire. Margin
regulation is the subject of Sections 4 and 5.i8ed looks at wholesale price regulation,
and Section 7 concludes. The appendix containdpadd_emmas and Propositions.

2. THE BASIC FRAMEWORK

The 3-stage Game will involve 2 win-maximizing cdulb a sports league, denoted 1,2,
and 2 profit-maximizing broadcasters, denoted bi1,2, as follows.

2.1 Stage|: theauction
The league offers exclusive rights for auctionwitreserve, and the 2 broadcasters submit

simultaneously non-negative bids from bi, i =12. If the auction is FPSB, rights are
awarded to the broadcaster with the strictly highmd, if there is one, paying
b=maxp,,b,); if b=b, =b,, there is a tie-break rule, described below. Ur8RSB?
rights are again awarded to the broadcaster wiéh dtnictly higher bid, now paying
b=min(,b,), and again the tie-break is explained later. Thnspoth cases, we are
assuming collective sale of rights by the leagwaststent with current EPL practice, rather

than separate sale of home game rights by indiViduas. The league then distributes the
proceeds from the sale to clubs in the leagueaajeSi.

° See Dietl et al. (2009), Lang et al. (2011), Mad@012), Madden and Robinson (2012). These pagpers
largely focused on consequences of alternative oaijectives, but not broadcasting.

1% The standard Hotelling or Salop alternatives Hasen used in a number of broadcaster papers (Armnstr
(1999, 2005), Armstrong and Weeds (2007), Harbard @ttaviani (2001), Seabright and Weeds (2007),
Stennek (2007), Weeds (2011)) but usually needhtid the range of competition with restrictions wansport
cost parameters, and/or assume covered marketaaviglipansion possibility.

' From a large literature the most adjacent simiéault is in Harbord and Ottaviani (2001). This amine
more recent wholesaling/foreclosure literatureeisimed to later: Bourreau et al. (2011), Hofflad &schmidt
(2008), Hombert et al. (2009), Ordover and Sha#e€07).

12 \We carry both FPSB and SPSB through the analgsisis not clear that a uniform assumption of on¢he
other fits well the history of EPL auctions. Indetbé first 2 rights allocations were quite inform@Horsman,
1998, p. 90-105, 161-169), perhaps approximatirgeb&BSB than FPSB (MMC, 1999, p. 116-120, esigcia
paragraph 4.144); see also Armstrong (1999, p.262Affer EU intervention noted in footnote 1, ganvesre
packaged and EPL made commitments (in 2006), intduthe award of “each Package of Rights to thedBid
with the highest...bid for that Package”; so FPSBhésmore likely match for at least the last 3 aui



2.2 Stagell: club decisonson player expenditure and ticket prices

Playing talent is available to the league in camsédastic supplyS(w) = w® wherew is the
wage per unit of talefit The 2 clubs in the league play each other twécee at home and
once away, in stadiums of given large capactty.denotes clubi’s quantity of talent,
alternatively theguality of its team, andg =wt; is the expenditure on talenk;=t, +t, and

E =g +e,are corresponding aggregat¥g.=t, /T =e /E,i = iZlubi’s relative quality
or “win percentage”, an indicator of the “compefibalance” in the league. The talent
market clears with a watfew = E/S(w) = ElTlf, giving talent allocationg; = ¢ /E™ and

T =E*. The hiring of talent is the only club cost. Netithat at the limitt =0 changes it
produce no change in aggregate league qualtymerely inflating player salaries (via),
whereas at =« there is no salary inflation and a 1-1 increasguality.

Clubs earn gate revenue from their home gamengéitkets (at price, ,i = 1,2) for direct
stadium (rather than TV) viewing of the game. Ieith*Tale of two audiences” paper,
Buraimo and Simmons (2009) provide evidence thadistn and TV consumers are quite
different in their characteristics, and we mode&nthas disjoint sets. Stadium consumers are
thus thought of as partisan, “hard-core” home teams, for whom pay-TV is not an
alternative, deriving utilityc, -y, — p,,i =12, where y, 20 is a heterogeneity parameter
and ¢, = ZT%”d(V\/i)% is the maximum ticket valuation, or choke pricéefe is a mass of
L.y, fans with heterogeneity less thgn, generating ticket demand functions;

Di(p,¢) =4 (c —p) i =12 (2.1)

Thus ticket demand is linear in price, and changese talent allocations produce parallel
shifts in the demand curve, vig. For given price and win percentages, demand ase®
with the aggregate qualiff, with an elasticity measured ky/2, whereo O (0) . d(W,)is
assumed to be strictly concave with0) =0 (no fan wants to watch a talentless team),
d'(0) = (an inessential Inada condition), and with a maximatW, = w (3 1) . The last

of these assumptions is again common in the sgasomics literatuf® to reflect the
assumed partisan nature of stadium consumers, wdferpgames that their team is more
likely to win, but only to an extent as too oneesidgames become uninteresting.
M, >0, 1 =12 measure the potential stadium attendance (théscttdnbase”); without loss

of generality club 1 is the bigger club wgh> £, .

Clubs also receive broadcaster revenue, as a siiatee league’s rights incomd)( We
assume that the sharing rule is purely performdmsed®, as measured by its relative

13 |ndividual players have exogenous talent and vecaisalary of (talent)x(wage per unit of talent).
1% As in strategic market Games, the wage is the dtfbids” E to “offers” S(w) . Madden (2011) argues

generally for the strategic market Game approadptots league labour markets.

5 Much of this literature by-passes ticket priceisiens and starts from club revenue functions wiaich
rather strangely, homogeneous of degree 0 in tidgats. Madden (2011) suggests an alternative Ogemeous
of degreeg 0 (0,1) specification. The reason for the functional fdonc, is that it also leads to this
alternative revenue functionfT “d(w,)in (3.1) below when (3.2) is imposed).

18 Currently the EPL sharing rule is 50% performabased.



quality, namely that club receivesWb. Thus profits are gate revenue plus broadcaster

revenue less talent expenditure;
7 = pDi(p.c)+tWb-g,i= 12 (.2

Clubs choosep, ande simultaneously with the assumed win maximizatiamer objective
— maximization of team qualityt,() subject to a non-negative profit constraint& ). O

2.3 Stage | l1: broadcaster foreclosure and price decisions
At stage lll under laissez-faire, the rights winiler,i =1or 2) can offer the resulting sports
channel wholesale to the loser at prigeper viewet’, or can foreclose on the loser and enjoy

a monopoly position in the retail market; if whaésg occurs, both broadcasters then sell
the channel to pay-TV consumers. We propose a sirmptrofoundation for retail demand.
We think of the relatively homogeneous sports cledas providing 1 of 2 characteristics of
the products offered. The second differentiatedrasttaristic might be associated with
differing delivery technologies (maybe differenafbrms), or some bundling of the sports
channel with other channels — we do not make thdi@t, but assume that all consumers
have a valuation for the products offered by bl bRdvhich are (heterogeneous) weighted
averages of characteristics utility, as followssume there are 2 types of consumers; those
with a preference towards bl's product (type 1) #mabke who favour that of b2 (type 2).

X =20 is a heterogeneity parameter for each consumes, tifat indicates the relative
weights on the sports channel and the other charsiit in the following specification of
utilities for type i consumers buying from kJ,; (x;), and from bj,U; (x):

U“(Xi) :A(Xi)VJf[l‘/‘(Xi)]h‘S. ; Uij (Xi) :/](Xi)V+ [1_/](Xi )] S; (2.3)

Here s is the cost of acquiring the sports channel from >0, v>h>| and

A(X) =1-x,. Think of v,h,| respectively as utilities associated with the spattannel, the

more preferred second characteristic and the leferped one; The specification is then that
utility is a weighted average of the relevant 2 hens, with weight all on the sports channel

if X, =0 and all on the other characteristicdf =1. To economise on notation, 16t= h -1
andh =v-1, so that (2.3) becomes, for agy 1 (0,) andv > 0;
Ui (%) =v=X —s; U;(x)=v-(1+9)x -5 (2.4)

v is taken to bev = ZT%”db(\Nl)%, similar toc, for stadium fans, wherd, (W,) has similar
properties and plays a similar role dgW, eprlief®. The assumption thatis the same for

both consumer types is important (see sections 33), but is natural — there seems no
reason for assuming (say) that consumers who faflowur sense) b1l derive systematically
higher or lower utility from watching the sportsarimel than those who favour b2.

7 Sky has offered Sky Sports wholesale since 1986ity so-called rate card tariff. Currently BT aviitgin

Media do buy wholesale. Linear (rather than twapanicing has been the norm, and is what Ofcorrass! in
its judgement. It is then natural for us to addyi tinear, price-per-viewer assumption.

18 There is no reason to expect any partisan vieteepsefer one broadcaster to the other, so depeederon
W, rather thanw, . Also the mixed and perhaps non-partisan TV vieweould create a maximum fef, (W,)

closer to Y.



O is an indicator of the extent of product diffeiation, or pay-TV market competition; the
limit 6 =0 is where the bundles are perfect substitutes ammipetition is perfect
(homogeneous Bertrand), and the monopoly extremeap asd — «. There is a mass of
B % consumers with heterogeneity less thanand 5, > 5, so bl has the bigger potential
retail market, and is thought of as Sky. The pusehadecision is dictated by
max{U; (%) ,U; ()0}, which provides the following formulae for broadter demands
i=12 j#i;

Dy (5.5,V) = (B +5 5,)(V=35)if 0<§ < 1+ )5, - & (2.5)
Dy (S,8;,V) =B, (Vv=5)+30;(s; —s)if 1+J)s; - <s <5, (2.6)
Dy (5,5,V) = Bl(v=5)=4(s =s)lif 5, <5 <35, +35v (27)
Dy (,8;,V) =0if ks, +%v<s (2.8)

D, >0 in (2.5)-(2.7), 0 in (2.8)D,; >0 in (2.6)-(2.8), 0 in (2.5). At lows, in (2.5), bi takes

the whole market of both consumer types. At slighilgher prices in (2.6), bi starts to lose
some type j consumers to bj, but is still the loywdce retailer, whilst in (2.7) bi offers the
higher price and now has no type j customers,istatd lose some type i's to the rival. In
(2.8), this loss is complete and bi gets no maskete.

Under foreclosure of bj by bi, demand is given Bypj for alls,0<s <v.

Given its more efficient standalone usafjthe rights (sinces, > £,) , we assume

that the tie-break rule at Stage | is thlatvins — as in asymmetric cost Bertrand
Games where the more efficient firm tatteswhole market.

The rights bid is the only cost for the rights wenr{bi), and the wholesale cost is the only
cost for the loser (bj), abstracting from productmpsts to simplify some of the derivations
that follow (but see section 3.3). Profits are;
m,(s,s;,v,h) =sDy(s,s;,v) +hDy(s;,s,v) —b (2.9)
7, (s;,s,v,h) =(s; —h)Dy (s;,5,V) 19

jroi

3. LAISSEZ-FAIRE EQUILIBRIUM

We look for subgame perfect equilibrium (SPE) of the Game under ldssezSuppose the
right's winner paidb at stage I; stage Il decisions gg and e do not depend on the

broadcaster price decisions at stage Ill. It is then convenienartotise SPE derivation at
stage Il.

9 our specification offers pluses and minuses contprddotelling/Salop alternatives. It does allovparsion
in the pay-TV market (important to Ofcom) not affed by covered Hotelling/Salop. It allows easy wsial of
the entire range of retail market competition frgrarfect (9 =0) to monopoly (J - «); Harbord and

Ottaviani (2001), and others, typically need nat hauch competition (measured by travel cost) tegate their
results. A minus compared to Harbord and Ottav{@fdD1) is the lack of detail on costs/benefits hdhihe
second characteristic, explicit in Harbord and @i (2001) as basic (as opposed to premium, spbr@nnel)
programming. A possible further interesting featafeur specification is that, whep, = B, (see (2.5)-(2.8)),

the demands coincide with those generated by argti@ditility function representative consumer, imgyboth
goods, but in a model where a large number of aoessi each buy one of the goods.



3.1 Club decisions
From (2.1) and (2.2), the profits of clulre;
7= g 12T 7dW)* - pl+Wb-g,i =12 (3.1)
The win maximization objective implies that whateeeris chosen will be coupled with the
revenue maximizing ticket price, satisfying the usual unit denetasdicity;

p =T dW)?,i =12 (3.2)

Win maximization also implies that the choice @fwill make 7z =0,i = 12. Substituting
(3.2) into (3.1) and rearranging =0,i = J##foduces;
(AW /W = (E-b)/T7,i=12 (3.3)

With the talent market clearance condition, (3.2) and (3.3) definestdge Il subgame
equilibrium decisions by clubs, with the following features;

Lemma 1 If the right's winner paidb at stage |, the stage Il subgame equilibrium club
decisions imply:

(@ uniqgue win percentagesW, O(31) (with W, =1-W,), defined by
AW /W, = 1,d(L-W,)/(1-W,) = a, whereW, does not depend dn

(b) alevel of league quality defined by an increasing funcki@) on domainb = 0, whose

1te . —£
inverse function id(T) =T = —aT?on domainT 2 g*= =T, .

T . is the league quality that would emerge if clubs relied onlgaie revenugb =0). As

min

b increases from 0, the league quality increases - the win-maximizihg elach increase
their player expenditure and team quality from their increased broadrastome, but in a
way which leaves unchanged the win percentages, and so the leagpetitive balance. The
latter invariance is due to the performance based rule assumed for theititist of league
broadcast income to clubs, which simplifies subsequent arfdjysisollows immediately

thatW, describes the SBEwin percentages. Notice also that, sitige > 1, the bigger club
will have the better team and higher win percentage, as usuaris gague models.

3.2 Foreclosure or wholesale offer
Suppose first that the large broadcaster b1l won the rights andb paidtage |, leading to

T =T(b) andW, at stage Il. Then in the stage Il subgame either b1 forecloses sgtbids

retail price after bl has announced its wholesale price offer and its peitze, with payoffs
defined by (2.5)-(2.10).

Lemma 2 Given that b1 won the rights payibgt stage |, and the resulting stage Il subgame
equilibrium W, , T(b), the stage Il subgame equilibrium never involves foreclosurelby
The subgame equilibrium wholesale offer, prices and profits are:

hy=s =3v,s,= iﬁ?VP S), Tty :%(,51 + 22++2iyﬁ2)vz -b(T), m, :ﬁﬁzvz-

20 Wwithout the pure performance based rule, strategigipulation of league competitive balance by
broadcasters would enter the picture. This maynbiataresting topic for study, but is left asideehe
2 Asterisks will be used to indicate laissez-faiffESvalues of variables.



Some elaboration is useful. First note that, from (2.5)-(2.8jprbfits are;

Tl (Sy, 8,V ) = (s, —h ) (B, + 55 B)(v=5,) if O<s, < (1+0)s, —ov (3.4)
T (S, 8,V ) = (S, =M)[B,(V=8,) + 5 Bi(s —S,)] if L+D)s —dv< Sz <s  (3.5)
Ty (S5, 8,V, ) = (8, —h)Bol(v—s,) —5(S, —s)]if § <5, <gl58 +15V (3.6)
Thy(Sy,8,V,0y) =0if g5 +35vss, (3.7)

7T, is a continuous, piecewise concave functiog, ptlifferentiable and concave within each
separate domain of (3.4)-(3.7). If a piece has a stationarygivimi its domain thervz,, has

a local maximum on that domain, and if the stationary poittt ike right (left) of the domain
then 77, is increasing (decreasing) on that domain. Identifying whatiostry points are

within domain allows the global maximum @£, to be found, as follows (see appendix for
the full argument). It turns out that (§,h,) is in region A in Figure 1 (whera = 22v),
then b2’s best response is at the stationary point of (3i#),sw=1v++h, <s,. Here bl

v

e % hy
Figure 1: stagelll laissez-faireregions
would be offering such a high retail price that it would get noate- self-foreclosure from
the retail market, with bl reliant on wholesale income. Kerh) in region B

0(23B,+2B,+3,)
(b= Wv) the best response is at a kink in the b2 profit functiontherborder

between the (3.4) and (3.5) domaisg;= (L+9J)s, —ov<s,. Again bl gets no retail market.
In region C €=3%5v), the best response is at the stationary point of (3.5),

—_® 1 B
S, 25[,2+22[,1v+25ﬁ g St zh <sg, and in D d= PR v) the best response is at the

stationary point of (3.6)s, = 35;v+5iss +1h >s. In C, b2 still offers the lower retail
price, the reverse in D; in C and D both bl and b2 get pesiiarket share and profits.
Between regions C and D is the region labelled C/D. Here b2’¢ furnfition kinks up as,
increases from below to abow - as b2 raises, aboves, it loses customers (type 2), but
slowly compared to the rate at which it gains (type 1) custonfigtslowers s,, since
B, > B,. The profit function then has 2 stationary points, one as thescfor C and one as

for D. The best response is that with the larger b2 profit (bakieiprofits are equal). On a
subset of this C/D region there will be a “jump” in b2’s bespoase, where it flips from
offering the lower price (C) to the higher price (D). Finally in o&gkE (e =% V), b2 cannot

make positive profit, and is effectively foreclosed.




Given the b2 best responses, maximum bl profit over regiortte ismaximum foreclosure
profit (with s, =3v). Unsurprisingly, this exceeds anything attainable under self-bsed

(in A or B). But it is always less than the maximum over nedip ath, =s, =3v, where

both broadcasters are active agd> s, = h; ; this ensures the impossibility of foreclosure, to

be discussed further in Section 3.3. In fact the bl profit mawirouer D is its profit
maximum over all regions, as stated in Lemma 2.

If b2 is the right's winner, the difference is that the previousargwkink in the loser profits
as it increased its prices from below to above that of the winnerbecaemes a downward
kink, and the analogue of the region C/D now becomes a regiere the loser has a unique
maximum at a kink, like B earlier. However this makes no essediffarence, and the
outcome is exactly parallel to Lemma 2 — just interchange thergoiissl and 2 to give:

Lemma 3 Given that b2 won the rights payibgt stage I, and the resulting stage Il subgame
equilibrium W, , T(b), the stage Il subgame equilibrium never involves foreclosure by b2.
The subgame equilibrium wholesale offer, prices and profits are:

h,=s, =3V, § =55V (>S,), M, =58, + &5 OV =0(T), 7, :Tiwﬂvz-

Two further remarks are in order. First the laissez-faire stage lllesal@-retail margin for
the right's winner is alwaysm =s -h =0. That it is not positive stems from our

simplifying assumption that there are no channel productidnaasmission costs for bl or
b2. Secondly, the impossibility of foreclosure in Lemma 2/&imore general result than
reported. The next section elaborates on this.

3.3 Theimpossibility of foreclosure; a more general result

The context is now a more general 2 firm “Wholesale versus Forecldsamee, where the
previous stage Il subgame is a special case. Firm 1 (bl opds®esses an indivisible
essential input (sports channel) that allows it to produce a gb@dnstant marginal cost
¢, 20, sold at retail prices,. It can make a wholesale offer to firm 2, whereby the input is
also made available to firm 2, allowing it to produce an imperfa@ostgute good at some
constant marginal cost, [1[0,c,] which it then sells retail at prics,, paying firm 1 an
amounth, per unit sold;c, >c, is discussed later. If firm 1 does make a wholesale offer, it
announcesh, and s, after which firm 2 chooses,. Demand functions for the 2 goods are
Q. (s,s,), 1 =12, the number of consumers each buying 1 unit of goatpricess,,s,;
Q(s;;S,) =Qi(s;S,) +Q,(s,,S,) is total market demand. Alternatively to the wholesale
offer, firm 1 may foreclose, in which case only good 1 is availablke demand function
Qy; (s,). Assumptions on demand functions are;

(A1) Q :0% - O,, i =12 are continuous functions.

(A2) There existsy > ¢, such thatQ,(s;,s,) =0 for all s, 20,5, 2v, andQ,(s;,s,) =0 for

all s, 20,s, 2v.

Sovis an absolute upper bound on both prices, beydndwlemand is O.

(A3) Qy; (s) = Q(s,,8,) for any s, whereQ,(s;,s,) =0.

Here Q,(s,,S,) is the demand for good 1 when its pricesjsand it is the only good sold in
the market, definin@,; (s,) .
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(A4) Q(c)>0.

This is to ensure a positive profit solution tarfid’s foreclosure pricing problem.

(A5) For sO0O, whereQ,(s,s) >0, raisings, from s (s, fixed at <) strictly reducesQ,
andQ, with Q, reaching 0 at some finite (choke) prigg(s) > s; lowering s, from s (s,
fixed at s) strictly increase€), andQ.

This is a minimal assumption on “downward slopimgnénd” for good 2; the assumption on
total demand is satisfied in our broadcaster medeéblated only if the goods were perfect
substitutes § = 0).

(AB) There existsA >0 such thatQ,(s,s) 2 AQ,(s,s) forall sOO, .

This holds if the market for good 2 is “bigger” that Q,(s,s) = Q,(s,s) for all sOO, . It
also holds when good 2 has the smaller market,igedvit does not vanish before that of
good 1. The import of (A5) is th&,(s,s) =0 if Q,(s,s) =0. It certainly holds in the earlier

model whereD,, (s,S) = ZD,,(s,5) (= B,(v-9)).

After foreclosure, payoffs arell, =(s, -¢,)Q;(s), M, =0 and, with wholesaling,

M, =(s,—¢)Qu(S1,S,) +hQ,(s1,S,), M, =(s, ¢, —h)Q,(s,,s,) - Generally for any such
Game (which include any of the previous stage fdlalcaster subgames where=c, =0)
we have:

Proposition 1 Under (A1)-(A6) there exists a subgame perfeciliégum for the Wholesale
versus Foreclosure Game; foreclosure never ocowsy equilibrium.

In particular if the 2 firms are symmetric both fmarginal costs ¢ =c,) and demands

(Q,(s,9)=Q,(s,9) then foreclosure will never happen provided thenimal demand

assumptions (Al1)-(A5) hold; moreover, the sameus if the downstream firm 2 has lower
costs and bigger demand. In fact the downstream ¢an face a higher marginal cost, to an
extent, and still Proposition 1 holds;

Corollary to Proposition 1 There existse” >0 such that ifc, =c, +£,£0(0,&) then
Proposition 1 continues to hold

The reasons for the foreclosure impossibility d@repyy seen ifc, =c, =c. Let s be an

optimal foreclosure price for firm 1. Consider tvbolesale offerh, =s -c, with s =s5,.
Then firm 1 gets the same return per unit it sgltelesale as retail. If firm 2 responded to the
offer by matchings, ='s;, firm 2 would get positive market share (here (f6@ssential), but

0 profit. If firm 2 responded with the higher chogece s, (s;)it would again get O profit

whilst firm 1 would earn the foreclosure profitrifi 2 will choose between these extremes
(ensuring positive profit), and from (A5) total dand exceeds foreclosure level, as will firm
1's profit. Thus there is always a wholesale offext beats foreclosure for firm 1. Proposition
1 and the Corollary show that this reasoning s@¥igsymmetric marginal costs, as stated.
The proofs show that firm 2 makes strictly positigeofits in SPE. Firm 2 could be
reinterpreted as a retail-only new entrant facimgd entry cost of say. Then, there exists

f* >0 such that Proposition 1 and the Corollary alsalhiblf 0 (0, f ') ; the entrant would
be accommodated rather than deterred.
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Perhaps the most surprising feature of Propositiois that the foreclosure impossibility
survives even if retail market competition is fiere arbitrarily close to perfect competition.
Provided the retailed goods are imperfect subsstub some degree, the owner of the
essential facility will always find a wholesale @ffthat provides enough wholesale revenue
to compensate any loss of retail market shares this feature that seems to distinguish
Proposition 1 from a large prior literature, in f@rar Proposition 2 in the closest
antecedent, Harbord and Ottaviani (2001), whertricgsns on its Hotelling transport cost
parameter are used for their foreclosure impossibigsult?

The main lesson from this section for the sporégjlee/broadcaster model, is that the crucial
assumption generating the laissez-faire foreclosupmssibility in Lemmas 2 and 3 is that

is the same for both consumer types, as it is whgh ensures (A6); we argued earlier
however that this assumption seems entirely natuithle context we have in mind.

3.4 Theauction outcome
Consider FPSB. To unencumber notation we normalis@\, ) =1 throughout, so that

v? =4T7. Then Lemmas 2 and 3 provide the formulae for ffaym the reduced form stage
| Game whose Nash equilibria will complete the SREbscripiW indicates bi has won the
rights, iL otherwise. This is a simultaneous move Game with bhroadcasters as the 2

Players, with strategies,b, = 0, and with payoffs;

l+e
£

(@) If b=b, =b, (so bl wins the rights) arl>T,_, is defined byb=T < - AT?;
T (T) = (@ + B+ 25 )T T (3.8)
T, (T) = 355 B,T° (3.9)
(b) If b=Db, >b, (so b2 wins the rights) and>T,_,, is defined by =T - AT?;
m (T) = 2% BT° (3.10)
T (T) = (@ + By + 25 BT =T+ (3.11)

Defining 7 =£2 0 (01) , eachr,, (T )is strictly concave with global maximaﬁt;

1+e

T, =[n(a + B, + 25 B,)) (3.12)
T, =[n(a + B, + &5 B~ (3.13)

When positive,b(I:i) is the bid that would be made by broadcaisikit were the sole bidder

for the rights — although it would secure the regith a lower bid, it would raise lb(ﬁ)to
enhance the resulting league and channel quatitiicating an externality from the size of
the bid on the biddewja club decisionsb(T, will be referred to as theptimal standalone

bid for broadcasteir. Notice that eacﬁ:i is increasing in both pay-TV market size paranseter

2 More recently Borreau et al. (2011, section V({#§e also Hoffler and Schmidt (2008), Ordover Shdffer
(2007)), have results on foreclosure of a downstreatrant when there are 2 integrated supplietiseof
essential input; sufficient lack of substitutalyiliietween the (3) retail differentiated producteégded for
foreclosure impossibility. Formally, Hombert et 1009, p.27) have the closest result to our Piitipasl that
we have found, but based on the less primitive aehassumption that, in our notatioQ,(s, s +c,—-¢,) >0

where g is an optimal foreclosure price for firm 1.
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(B, and f,),naturally since increases in these parameters dseranarginal retail or

wholesale revenue from bid increases with no changearginal cost. And the positive
impact of increases iy is similarly intuitive, reducing marginal bid codncreases in
o reduce pay-TV market competition, and because ef ghsitive impact on marginal

wholesale revenue increase.

Each 7z, (T ) is globally increasing, indicating increased préfom wholesale purchase of a
higher quality sports channel, and a second au&idarnality. Define‘ﬁ as the largest
value that makesrw,, (T)= 7, (T). This is the strictly positive value of that equates
7, (T)to 77, (T) in (3.8),(3.10)/(3.9),(3.11), namefy;

T =@+ 438 B+ 25 B) (3.14)

T,=(@+335 B, + 25 P)~ (3.15)

The interpretation is that bids < b(‘ﬁ) are the only winning bids with the property that
broadcaster would prefer that it made this winning bid rathlean the rival. b('ﬁ) will be
referred to as théargest bid to win for broadcastet. As with T,, eachT, increases with
a, B, and B,, and decreases wiih.

- - = . = = = ; — (4+40)a+(4+39) B+ (4+23) 3,
Always Tl > T2 and Tl > T2’ Tl 2 Tl > T2 If ,7 2Y = (4+45)a+(4+45)ﬁ1+(4+25),82 !

r - = — (4+405)a+(4+305) B, +(4+205) B, - = = .
T,.>T,>T, if Y>n>X=gogmaasiaess, and T, >T, =T, if X=zp. For
brevity, and given our policy objectives, we foaus equilibria where the large broadcaster

wins the rights. Given this, the equilibria wher> Y areé;

Proposition 2 Under laissez-faire with FPSB and with>Y , the unique SPE league quality
is T* =T, , with bidsb, =b(T, ), b, <b(Z) whereZ = [, (T,)]; bl wins the rights.

Payoffss 7y, (T)

71, (T)
]T; ------------------ 7Ty, (T)

Z = m, (T)]

ﬂZW (T)

T, T, Z T =T, T
Figure 2; FPSB equilibrium for n >Y

2 Note thatf2 >T

results.
2 \We note that equilibria similar to Proposition ut where b2 wins are possible on a subseyp ofY, although

they cannot occur ify is close to 1. We ignore these equilibria for tasons given.

which will imply the irrelevancefthe T > T, domain restriction in following

min ?
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The winning bid, shown in Figure 2, is such thatvduld prefer to lose to b2 making a

slightly higher bid. But b2 doesn’t want to exceabd winning bid, and bids so low that bl

does not find it profitable to reduce its bid tdoaing level. Instead, given b2’s low bid, bl

bids higher with its optimal standalone bid, in guit of enhanced league and channel
quality. Equilibria where the winning bid is the nmier's optimal standalone bid, strictly

higher than the rival bid, aguality-driven equilibria (QDE).

Parameters wherg [1(X,Y) give Proposition 3 and Figure 3;

Proposition 3 Under laissez-faire with FPSB and with1(X,Y), there is a continuum of
SPE levels of league quality, namely ahyO[T,,T, , with bidsb; =b, =b(T" ), plus, when
T =T,, b =b(T") >bj; bl wins the rights.

Payoffs“ 7, (T)
4 A :
7, (T)
o
5 T (T)
\ Tl (T) -

~ A ~

T, T, T'T,
Figure 3; FPSB equilibrium for n 0 (X,Y)

bl always wins, and there are QDE, but now alsordimuum of equilibria with equal bids
strictly in excess of the optimal standalone batkfjning rival-driven equilibria (RDE). For
n < X, Proposition 4 and Figure 4 emerge;

Proposition 4 Under laissez-faire with FPSB and with< X, there is a continuum of SPE

levels of league quality, namely afy O[T,,T, , With equal bidsb; =b, =b(T" ) and with
b1 winning the rights.

Payoffs | m, (T)

71, (T)

Ty, (T)

v

A -~ ~

LT, 7T
Figure 4; FPSB equilibrium for n < X
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bl again always wins, and there is just a continofiRDE.

QDE cannot occur with SPSB - the lower bidder wdudaefit from a small increase in bid,
raising equilibrium quality and profits from buyingholesale. The outcome at all parameters
is the same as in Proposition 4;

Proposition 5 Under laissez-faire with SPSB and with any paransetthere is a continuum
of SPE levels of league quality, namely afy[T,,T,], with equal bidsb, =b, =b(T" )
and with b1 winning the rights.

Thus the set of equilibrium payments to the lea(pee Figures 2-4) are (weakly) smaller
with SPSB than with FPSB - both the largest andlisstavalues are (weakly) smaller. In this
sense, FPSB is better for the league.

Propositions 2-5 describe SPE rights bids and keamgality. To complete the description of
the SPE outcome, the corresponding win percentagesdefined by, , stadium ticket
prices by (3.2), and broadcaster prices and mamgiremma 2;

s =h =(T);s,=2%T)*; m =0 (3.16)

The results show a pure QDE regime wherr Y, a mixed QDE/RDE regime when
n0(X,Y) and a pure RDE regime when< X , with FPSB, and pure RDE at all parameters
with SPSB. So QDE becomes more likely (with FPSBYi (or &£,0) are large. The
following derivative signs are easily checked, amdicate the effect of other parameters on
the likelihood of QDE;

0X /0p,,0Y /05, <0;0X/0p5,,0Y/083, >0;

0X/da,0Y/da >0;0X/00,0Y/00<0
Thus, higher values 9B, andd (as well ase, o ) favour QDE, whilst higher values fg?,

and a reduce the likelihood of QDE. Some intuition isfaléows.
(i) For QDE b1 needs to bid in excess of the risaenhance quality. The money it puts in

leads clubs to increase player expendit@ie Which increases player salaries € Eﬁ) and

league quality T = Engf), but if £ is large the quality effect is large. The profitiéypto bl of
the increased quality is accentuated if the conssiméllingness-to-pay for qualityd ) is
high, or if bl’'s pay-TV market is largef( large). Thus larges,o or 5, all make bl's
overbidding to create QDE more likely.

(ii) Increases ind endow broadcasters with more retail market powdrichv leads to
increased profits from losing, but reduced profism winning — the winner's exclusive
rights ownership means it gets more out of a mampetitive pay-TV market. The 2
combine to force down largest bids to win more thia@ fall in optimal standalone bids,
making QDE more likely with highed .

(iii) The dominant impact of highep, is to increase b2’s largest bid to win, which nsake
QDE less likely, whilst higherr means that league quality would be high withouy an
broadcast income, reducing the incentive for blidost it further.
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Whilst information about EPL auctions is piecemdais clear that 2003 and after fit FPSB
better than SPSR In 2003, EU concerns led to the first packagihgames, 3-way, in the
expectation that this would loosen Sky’s previo08% hold on rights. It didn’t. Sky won all
3 packages, againgéro rival bids for the best (gold and silver) packagesd with a large
margin over rivals for bronze (see Harbord and Sayki, 2004); perhaps QDE looks a
better fit than RDE. In 2007 and 2010, the leagumeler further EU pressure, agreed that any
1 bidder could get at most 5 (of the now 6) packa@etanta and ESPN did pick up lower
value packages, with no real evidence of Sky facthgse competition for the better
packages, which it won. Only in 2013 did it emetigat Sky had been run close (by BT) at
the top end of package quality, but it still reednthe large majority of the rights. Perhaps
regarding the last 4 auctions as QDE is creffibléf so, the increased size of winning bids
(T,) is consistent with our results, if 2003-13 wasesiqel whena, £, or 3, increased, or

0 decreased, with no significant reverse changésstdems credible.

4. THE IMPACT OF MARGIN REGULATION ON LEAGUE RIGHTSINCOME
AND QUALITY

Regulation is now imposed on the rights winner. sédge Ill, the winner must make a
wholesale offer (foreclosure is not possible, altjfothis is redundant), and the offer must (if
bi has the rights) respect the constraimt=s —h =m; >0, thus ensuring that the margin
exceeds its laissez-faire 0 value. We look at fifeceon league rights income and quality,
and their welfare consequences, for both laissiee-faDE and RDE equilibria. Results are
local, describing the effects ofi; just above 0.

Some parts of the SPE analysis are common to RDE/@ some are unchanged from
laissez-faire. With margin regulation, stage Il vpercentages and league quality are again

described byW, and T =T(b), with stadium ticket prices given by (3.2); anypiact of
regulation on league rights income and qualityl wierefore be in the same direction.
Suppose bl won the rights at stage |, pay(i) . In the stage Ill subgame, b1l is restricted to
choices of (s;,h;) on or above the bold line in Figure 5. In regior{lidunded by the lines
with intercepts d and e, as in Figure 1), b1’s iprfoinction (anticipating b2’s best response)
attained its unconstrained maximumhat=s, = 3v (Lemma 2). Calculating the maximum of
that profit function subject to the bold line caastt produces a bl profit value below that of
Lemma 2, converging to that value ag — 0. Since the Lemma 2 value strictly exceeded

anything attainable for bl from choices in othegioas under laissez-faire, and since the
regulation can only reduce these alternativesllibdvs that b1’s bold line constrained region
D maximum will provide the subgame equilibrium aartee for m,, positive but sufficiently
small; foreclosure remains an impossibility.

% We have no further information regarding 2000, bated earlier (footnote 11) that SPSB might beemor
credible for the first 2 auctions, in which caselR&nd close bids would be expected, as seems tob®an the
case (see again footnote 11 references).

% Whilst this is speculative, it is common knowleddat investment in quality is part of Sky’s busise
strategy, acknowledged by Ofcom (2010, p.14,p.58%)2010, at least one influential commentator segm
convinced of QDE in the then recent auctions; “hingney it [Sky] pours in is no longer dictated byawfit
must pay to outbid its rivals but what it feels inbe invested to maintain the quality. In other @grit pours
billions into Premier League football in order tleaibs can continue to compete for the best playeasglobal
market” (Owen Gibson, The Guardian, 26 March 2010).
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This provides the content of part (a) of Lemmand éb) is analogous for the case where b2
won at stage I

Lemma 4 (a) Given that bl won the rights payibat stage I, given the resulting stage I
subgame equilibrium,  T(b), and givenm, >0 but sufficiently small, the stage IIl

subgame equilibrium never involves foreclosure fhy Bhe subgame equilibrium wholesale

offer, prices and profits are:

—1 B, (1+9) — 1y _ _ 2B,+0)+B — 2435 B, (1+3)
S = EV+ 2/31(1+(25)+,/32(2+6) Mg hl =3V 2/31(115)+ﬁ‘2(22+6) Mg, S, = 4as V™ 25, (1+0)+ /3, (2+0) m

23 (1+0)+ B, (2+9) V2 143 BA+)+p,
T, == 8+852 b(T) 72,61(1+5)+,62(5+5) 132

Ty = 5l Bol3V + 59 z;zl(lffiigj(m mg]°
(b) Given that b2 won the rights payifigat stage |, given the resulting stage Il subgame
equilibrium W, , T(b), and givenm, >0 but sufficiently small, the stage Ill subgame

equilibrium never involves foreclosure by b2. Thébgame equilibrium wholesale offer,
prices and profits are:

—1 B (1+9) -1 2B, (1+0)+f5 — 2+30 B (1+9)
S, =3Vt 25 wo) a0 mR’ h, =3V -2z ioraee Mrr S = 45V " 2 aara@s M
2B, (1*'5)*51(2*5) 140 Bo(1+0)+h
nb2 - 8+80 b(T) R Zﬁz(f+5)+ﬁl(2+§) ﬁl
- J 1 (1+0)? 2B,+p, 2
Ty = mas BV +=5 a5 8 TR]
S 4

»
»

e \ hl

Figure5: stage |l margin regulation regions

Under FPSB, stage | reduced form payoffs in (3381:() become;

Ty (T, mg) = 7, (T) = lﬂy%ﬁz (4.1)
Ty (T, M) = 25 B[ T + B0 26l ]2 (4.2)
7y (T,Mg) = 585 BITE +E2 2t m,]? (4.3)

Ty (T, Mg) = 7, (T) _¥% Lm; (4.4)

Immediately one sees in (4.1) and (4.4) that thecebf the regulation is to reduce the right’s
winner’s profits by the same amount for @ll(and so for all winning bids). The optimal

standalone bid is unaffected; with obvious notat“djrﬁmR) T ,i=12. On the other hand

the regulation always leads to a decrease in theleshle price offer by the winner (see
h,,h, formulae in Lemma 4), and so increases loser fgyof(4.2) and (4.3). Coupled with
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the fall in winner profits, this ensures that regidn always reduces the largest bids to win of
bl and b2T,(m,) <T,,i=122.
It is straightforward to apply the reasoning of psitions 2-5 to show;

Proposition 6 After the imposition of a sufficiently small pasi# m,, and again restricting
attention to equilibria where bl wins, the set gfiBbrium league qualitie¥, with winning
bids b(T), is:

@T, if n>Y,[T,,T,(m)] if nO(X,Y), and [T,(m,),T,(my)] if 7 <X, when the auction
is FPSB;

(b) [ﬂ(mR),ﬁ(mR)] for all 70 (01), when the auction is SPSB.

Consider FPSB. The regulation has no effect ontsighcome/quality in the pure QDE
laissez-faire regime, and in all other regimesrtgbts income/quality weakly decline in the
sense that neither end of the equilibrium interviatseases, and at least one declines; in the
pure RDE laissez-faire regime, both ends declinés &lso informative to note that if one
goes to the limit whergB, = 5, (which means the auction tie-break is now decmiea coin
toss), all reasoning carries through with the cosions that X =Y, that 7> X =Y

produces a unique QDE laissez-faire rights incomaity which is unaffected by regulation
(locally), and that7 < X =Y produces a unique RDE laissez-faire rights incoomdity

which is reduced by the regulation. The concludioet margin regulation has an adverse
affect on rights income/quality in RDE seems reabten Thus, in the next section, a
selection from the RDE continuum will be assumetiduoe the property that the equilibrium
T (or v) decreases aB), increases. And the same will be assumed for SR&Bre RDE is

universal. Before that it is useful to note a qugeneral “duality” that sheds light on the
impact of regulation in QDE, as follows.

In Lemma 4(a), continuing to assume b1 wins thitsigrz,, reduces to a function of (with
v? =4T7) and m,. Generally let us denote this function simply IgT,m). In the QDE
regime the backwards induction that produces laitsee SPE implies that this SPE
corresponds to the global unconstrained maximum(@f,m) over T,m; denote it(T ,m)
and use subscripts to denote partial derivativeddr 071/9T , and so on). Iim is fixed, the
constrained maximum is defined by, (T,m) =0 which defines a functiol (m) whose
derivative at the laissez-faire equilibrium (froninet implicit function theorem) is
T'(m)=-7m, (T ,m)/ m (T ,m), which has the sign ofr, (T",m), assuming
7(T,m) is strictly concave inl . On the other hand, if insteall is fixed, the parallel
argument produces a function(T) with derivativem' (T )= -7 (T ,m)/ 7, (T ,m).

It follows that T'(m) has the same sign @8 (T"), assumingz(T,m) is strictly concave in
m also, and this is a quite general “duality”. But@QDE, T'(m) tells us the sign of the

change in SPE league quality as margin regulaiomposed, anan'(T") tells us the sign of

how bl’'s laissez-faire stage Ill margin changeshwit Thus the reason why margin
regulation has no effect ohin QDE in Proposition 6 is that changesTithave no effect on
bl’s laissez-faire margin (always 0). In a pregim@rsion with somewhat different pay-TV
demands, the laissez-faire margin increased Wigo margin regulation led to an increase in
T, but changing elasticities in that specificationguced an example where all was reversed
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and margin regulation decreasedWe conclude that the effect of margin regulationTos
sensitive to the nature of pay-TV demands, andidikely to be something that a regulator
could rely on.

5. THE WELFARE CONSEQUENCES OF MARGIN REGULATION

We consider the consequences of margin regulatiothe welfare of the interested parties,
with the usual regulator primary focus on consursarplus. The impact on stadium
consumers is immediate — their surplus changeshé& fame direction as the rights
income/quality. Suppose this falls (as suggestedRIDE); then c, falls because of the

decrease in league quality (bad for the consummrs)so does the ticket pricp, (good,
ceteris paribus — see (3.2)). However, the tickitepfall is only half the fall inc,, stadium

consumers are worse off, and their aggregate suguas down. If the rights income/quality
is unchanged (QDE) then so areand p,, and the surplus.

In laissez-faire equilibriuns, > s, and some type 2 pay-TV consumers buy from b1l,head
to the following expression for aggregate pay-Tvisiomer surplus:

CS,(51,8,V) =3 B,(v=8)" +3 B, (v=5,)" +55 B,(s, =5)° (5.1)

This will remain the relevant formula after theroduction of a small positiven,, which
will cause perhaps a changevito v(mg) say and changes i§ ands, in line with Lemma
4(a). Treating v(mg) as a differentiable function leads to the follogviiormula for
dCS§, /dm, evaluated atn, =0:

Lemma 5 For some positive numbeksandL, dCS /dm, =Kv'(0) - L.

Thus the effect of margin regulation on aggregatg PV consumer surplus decomposes into
a quality effect (KV'(0)) and aprice effect (-L). The price effect is always negative. What
happens is that in laissez-faire there are typeodswumers who buy from bl, type 2
consumers who also buy from b1, and type 2 consuimko buy from b2 at its higher price.
The regulation increases making the first 2 groups worse of§, falls making the last
group better off, but the aggregate effect is negatiominated by the first 2 groups. In QDE,
margin regulation has no effect on the league sigitome and quality'(0) =0 and there is
no quality effect at all; aggregate pay-TV consumemplus falls. For RDE an appropriate
differentiable selection from the continuum wouldvl V' (0) <0, or this would follow

without selection if 8, = 3,, as discussed in the previous section. Either thayfall in
league rights income and quality reinforces theatieg price effect with a negative quality
effect; for sure aggregate pay-TV consumer surfdlis again. Margin regulation never
provides a positive outcome for consumers.

Like stadium consumers the welfare of players dod owners moves in the same direction
as the rights income/quality. If this falls (RDEggregate talent employed in the league falls
and we move down the talent supply curve with lowand lower player salaries; also, since
competitive balance is unaffected, the quality afhbteams falls, and club owners are worse
off. And if the rights income/quality is unchang@@dDE), players and owners are unaffected
by margin regulation. At its worst (RDE), margirgudation makes all stadium and pay-TV
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consumers, club owners and players strictly wof§eand at its best (QDE) this strict Pareto
disimprovement remains but weakly. The only potdnbienefits are, perversely, for the
broadcasters themselves, which may happen.

In the QDE regime, and as remarked earlier, theaghpf margin regulation is to reduce the
profit for the right's winner (bl); the laissez+ki equilibrium corresponds to an
unconstrained profit maximum for b1, and regulatioarely imposes a constraint on this.
However the regulation (see Lemma 4(a)) reducesvtiwesale price offer from b1, and b2
is definitely better off. In RDE, things are perbagurprisingly different for b1. Now the
regulation actually increases bl’s profit. The osssare that the upward pressure on bl’s
winning bid exerted (in laissez-faire RDE) by b2@wv reduced (b2’s largest bid to win falls)
allowing b1 to win with a reduced bid, which is @#ee in generating a profit incred$dor
bl. The effect of regulation on b2 in RDE is amloigs. The lower league quality that
follows the lower winning bid isceteris paribus, a bad thing for b2; but the downward
pressure on the wholesale price may partially by faffset this.

6. WHOLESALE PRICE REGULATION

In this section we discuss an alternative formegfutation, i.e. wholesale price regulation,
and compare it to our previous analysis of the imarggulatio®. The constraint on b1 is
now a direct downward regulation on the wholesaieep h, <h, <h . We omit details, and
focus on the differences from margin regulationthAfespect to the stage Il subgame, the
main difference is that the imposition of local,(nearh, ) wholesale price regulation is that
it causesboth retail prices to fall. Thus (in the analogue ofnima 5) the price effect on
aggregate pay-TV consumer surplugasitive — all type 1 and 2 consumers are better off, if
there is no quality effect. However the qualityeetfis nowalways negative, even in the QDE
case. The reason comes from the duality resulugssd earlier. b1’s laissez-faire wholesale
price is h, =3v, andincreases with T, via v. By duality the SPE value af now definitely

falls as wholesale price regulation is imposed justwelp, this quality effect offsetting to
some extent at least the positive price effect ggregate pay-TV consumer surplus, and
certainly causing all stadium consumers, club owrard players to be worse off. There
remains no strong welfare case for wholesale réignlaof QDE, and its consequences in
RDE are completely analogous to those for margyulegion in RDE.

The fact that price effects of wholesale price tation are better than for margin regulation
generalises. The idea is illustrated in Figure &te@ T, suppose (on some specification of

%" From (4.1)dny, /dmg = e o™ d"TTR{/](a + B, +22B)) —T%ﬂ"’} . In RDE, cijT\R <0 and it follows that

dm,, /dm, >0 if n(a + B, + 22 B,) <T . But, using (3.12), this inequality holds sire> T,.

2+20
% Two previous contributions provide a similar comgan. Armstrong and Vickers (1998) consider theeas
price regulation of a dominant integrated firm tbampetes in the retail sector with a competitiege. Input
quality is exogenously given. Similar to our findfm the authors show that wholesale price reguigigrforms
better (both in terms of welfare and profits of trmmpetitive fringe) than margin regulation. Théuition is
that under wholesale price regulation the integrdien chooses a lower retail price since an inseein the
price would have a direct positive effect on thingde’s quantity supply. Our model is richer thame thne
described in Armstrong and Vickers (1998). In jgatar in our framework all firms behave stratedficén the
retail sector and access price regulation prodeffests both on the quality of the input (i.e. #ports talent)
and subscription prices. Weeds (2011) too compaagin and wholesale price regulation, but herretelies
only on the effects that regulation has on (dovaastr and upstream) quality investments. She shoats th
margin regulation induces higher investments coegbéw wholesale price regulation.
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pay-TV demands) that laissez-faire stage Il subgaquilibrium has b1 choosing, ,h, , )
anticipatings, = s,(s,,h, ). Suppose (as in our pay-TV demand specificatioal b1's profit
function (anticipating s, =s,(s,,h,)), is C?and strictly quasi-concave on some
neighbourhood ofs;,h, ,)a neighbourhood that includes the b1 profit conghown. Then
after the imposition of margin regulation an,, bl choosess§, ﬁl anticipating

S, = sz(él,ﬁl). Compare this with the imposition of wholesalecprregulation at; which
leads bl to choos@;l <§, ﬁl =hg < ﬁl Under quite general specifications (includingsjur

S,(s;,hy) is increasing in bothh, and s;; it follows that :% E%(él,ﬁl)<§2. Both retail
prices are lower under thg, regulation than undemy, and all pay-TV consumers are better
off with wholesale price regulation.
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Figure 6: wholesale ver sus margin regulation

7. CONCLUSIONS

Motivated by the history of EPL TV right’s auctigrend Ofcom’s (2010) suggested (WMO
plus margin) regulation of the resulting Sky Spgay-TV channel, a Game-theoretic model
has been presented which integrates a broadcasgoigr (with 2 broadcasters and pay-TV
consumers) and a sports league (with 2 clubs aenl dwners, stadium consumers and
players). A fundamental consequence of the integras the distinction between quality-
driven and rival-driven auction outcomes (QDE arfdBHR the former emerging when the
highest bid is well in excess of the rival becatiserights income provided will lead clubs to
improve team, league, and hence channel qualityttarival is happy to bid low and accept
wholesale purchase of the higher quality channehetver QDE or RDE prevails under
laissez-faire depends on a range of sports leaguaglbasting sector parameters and auction
protocol (QDE is impossible with SPSB), and dodschfthe consequences of regulation. We
have speculated that some of the EPL auctionsrbese the hallmarks of QDE than RDE.

With respect to the suggested regulation, 3 bragdnaents were put forward by Ofcom
(2010): (a) WMO is needed since the right's winii8ky) may want to withhold from

wholesaling negotiations under laissez-faire, fioeeclose on rival access to the resulting
(Sky Sports) channel; (b) the proposed remedy shioave little or no effect on auction bids
and league rights income; (c) the proposed remduhuld benefit pay-TV consumers.
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However, our theoretical model fails to find suppdor these arguments. On (a), a
surprisingly general argument, surviving to anyréegof pay-TV market competition, shows
how the rights winner will always want to make aolgsale offer to the losing rival in our
context, so WMO is redundant. In RDE, margin regioltatypically causes reductions in
league rights income, since it increases the payolbsing the rights and buying wholesale,
thus reducing the upward pressure on the winning Wwith more nuanced conclusions for
QDE; neither offers much support for (b). And in), (oot only does the regulation reduce
pay-TV consumer surplus, but it also reduces @dtleveakly) welfare of all other interested
parties (stadium consumers, club owners, playersyiept possibly and perversely the
broadcasters themselves.

Moreover, although we reiterate the ability of direvholesale price regulation to dominate
margin regulation in terms of its price effects pay-TV consumers quite generally in the
context, this alternative regulation format is mdisadvantageous in its adverse effects on
league rights income than margin regulation; divéablesale price regulation thus produces
different but not unambiguously better conclusidfsllowing Harbord and Otaviani (2001,
2002), other possibilities, such as less exclusiwitthe awarding of rights, a move away
from collective sale by the EPL to individual clbargaining, or, more draconian, divesting
the broadcasters are possible future topics for iotegrated sports league/broadcaster
framework.
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APPENDI X
Proof of L emma 1 (a) It follows from (3.3) that in any stage Il gi#me equilibrium;
a (W) = 1 dW) /W, = 1,d@-W,)/1-W,) =a,(W,). As d(W,) is strictly concave and
d@©) =0, aa(W,) <0, a,(W,) >0, for W, O (01) . Also a,(3) >a,(3) as y, > u,. From the
Inada condition on dW,), a,(W,) -+ as W, -1 and a@ =xd@. Thus

a,(W,) = a,(W,) has a unique solutiow, 0 (% 1) that is independent &f

(b) With a =a, (W, )(=a,(W,)), b =T+ —aT° from (3.3), defining an increasing function
b(T) =T'* - 4T on domainT 2 g™== , and its inverse.

Proof of L emma 2 The stationary point of (3.4) occursgt=1v+1h, which is in the (3.4)
domain if s, > a+53;h, wherea=12%v (otherwise the stationary point is to the right of

2+20
the domain and7b2 is increasing on the (3.4) domain). The stationmiynt of (3.5) occurs at

S, = ks V + 2z S+ +hy which is in the (3.5) domain if:

i PBy+hy = _ 0208, +2f,+ ;) - int i
() s, <b+ ssaarvasay M Whereb = e 5y vV (otherwise the stationary point is to

the left of the domain and,, is decreasing on the (3.5) domain);

(i) s, 2d+ 2‘?;*"1 h, whered = %v (otherwise the stationary point is to the rightiod
domain andrn,, is increasing on the (3.5) domain).

The stationary point of (3.6) occurs sit= -5-v + 35 +1h, which is in the (3.6) domain
if:

(i) s, <c+&&h where c=;35v (otherwise the stationary point is to the left the
domain andrn,, is decreasing on the (3.6) domain);

(iv) h, <e+:Ls wheree=;%v (otherwise the stationary point is to the righttoé domain
and n,, is increasing on the (3.6) domain).

It follows straightforwardly, and as shown in Figur, thata>b>c>d.

If (s,,h,) is in region A of Figure 1, then b2’s best resmissat the (3.4) stationary point
s, =iv+1h,, in the (3.4) domain withn,, decreasing everywhere to the right of this
domain. If b1 chosegs;,h) in region A, it gets no retail revenue and (igngrithe sunk
winning bid costs) nbl =hD,, = (8, +L8)h(3v-1h), maximized with h =3v
giving 7y = 5(B, + & L)V’

For (s;,h,) in region B, b2’s best response is always at itjlet end of the (3.4) domain,
since n,, is increasing to the left of this point and desieg everywhere to the right (so the
maximum is at a kink im,, ). Again b1 will get no retail revenue and

2+26

h, =1v, m, is the best bl can do. Thus bl's optimal choicer ¢8,,h,) in A or B gives
mh =3(B, + 15 B,)v? with h, =1v and anys, such that(s,,1v) is in A or B.

bl would get onIy retail revenue from choice ofs,h) in E, giving
M, =sDy, =(B+i506,)s.(v—5), maximized with S, =3V and
g =3B+ 6,)v’ > mly. Thus bl's optimal choice ove(s,h) in A, B or E
givesrrg = (B, + & f,)v’, with s, =3v and anyh, such that(v,h,) isin E.

Consider next (s;,h) in D. b2's best response is at the (3.6) statpnpoint
S, =555V + 135S, +1h,, in the (3.6) domain withn,, increasing everywhere to the left of

2+26 1+26
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this domain and decreasing everywhere to the riglBubstituting into
My =SB (v-s)+356,(s, —s)] +hB,[v-s, -%(s, —s,)] produces a concave function of
(s;,h,) whose global maximum is straightforwardly showrb&os, =h, =3v, which is in D
and gives 17, = 1(B, + 2% B,)v’ > m, since 0 >0. Since i, is the maximum profit
attainable by b1l if foreclosure of b2 was chosemgliows that foreclosure never occurs in

stage Il subgame equilibrium.
Now consider region C. Here b2's best response fis tle (3.5) stationary

. _ 6,[7’
points, = 555V + Mﬁﬂﬁ s, +1h,, in the (3.5) domain withr,, increasing everywhere to

the left of this domain and decreasing everywheyethte right. B1's profit is now
Ty =SBIV-5-%(s )] +h[B,(v-5,) +1B,(s,-s,)]. Let A be the difference
between thisr, and the corresponding;, expression in the last paragraph for region D:

A= 3(31 —h)(s, =s,)(B, = B) <0 in region C whens, = 25/;%2/;1 V+ o, +2ﬁ s, +zh, since
s, >h,s >s,, but 5, <S,. Thus the maximum profits attainable by a b1 chaicregion C
given b2’s best response must be less tlignfrom the global maximum property of,, .
In region C/D in Figure 1 b2's profit function ha2 stationary points, one at
S, = gty V +1h, (as in region C) and one &} = z5-v+:i=s +1h (asin D).
The larger of these values will decide b2’s bespomise. However whichever it is, the global
maximum property ofrz, ensures that the resulting bl profit level will less thans,
either directly (D) or from the above argument €r It follows that the stage Il subgame
equilibrium entails a wholesale offer by bl with=h, =1v and b1l profits ofrz, (where
the winning bid costs are reinstated in the Lemmns&ta®ement). From (3.6), b2 profits are
o, =(s, —h)B.l(v—5,) —1(s, —s,)] which becomest, =2~ B,v* with the appropriate
substitutions.
Proof of Lemma 3 The proof of Lemma 2 suffices with 2 changes.tRitk/2 subscripts are
interchanged. Secondly, the argument relating ® right's winner’s attainable profit in
region C/D is changed as follows. In this regioa kbser (now bl) best response occurs at a
kink in their profit function wheres, =s,, producing winner profit ofrz,, =s,5,(v—-s, )
which is bounded above by the region E (foreclgsprefit, shown already to be less than
that attainable in region D. The result follows.
Proof of Proposition 1 Firm 1’s foreclosure pricing problem is;

msax(sl -¢)Qy; (s,) subject tos, 0,

B
25/;212;;1 S

From (A2), Q; (s,) =Q,(s,,v) for all s, 00,, defining from (Al) the continuous function
Q; :0, - O,. Since s <c, or (from (A2)) s, >v give non-positive profits and since
positive profits are attainable at sorsg>c,, from (A4), the feasible set for the foreclosure
pricing problem can be truncated $pJ[c,,Vv] . From Weierstrass’ Theorem, the problem has
a solution, at some; >c, with M} >0. If Q,(s;,s,) =0 thenQ; (s,) = Q,(s,,s) =0 from
(A3) and (A6), contradictingl; >0; thusQ,(s;,s,) > O.

Consider now the wholesale offer by firm 1 laf=s, —c, with s, =, . Firm 1’s profit will

be M,(s,)=(s —¢,)Q(s;,s,) and that of firm 2M,(s,)=(s,—S +¢, —¢,)Q,(S,S,)
depending on firm 2's choice .
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Let §, =max[0,s; —¢, +¢,]<s;; M,(s,)<0 if s,<8,. Also, from (A5), N ,(s,) <0 if
s, 25,(s;) >s, . But firm 2 can attain positive profits from sorsg(§,,5,(s,)) from (A1),
since Q,(s;,s,)> 0 Firm 2's best response problem can now be writtas
ms?xl‘lz(sz)subject tos, [§,,5,(s;)], which must have a solution (Weierstrass), say,

wheres, [0(5,,5,(s;)).

|_|1(§2(SI ) = (SI _Cl)Q(SI7§2 (51* ) = (SI —¢;) Qi (SI) since Qz(si’gz(si )) =0, from (A5).
Hencerl 1(§2(SI)) = (51 —C)Qys (51*) =M 1

But, from (A5) again,f,(s,) = (s, - ¢,)Q(s;,s,) >MN; for all s,0[§,,5,(s;)). In particular,
M,(s,)> MN;, and there always exists a wholesale offer thatsioreclosure for firm 1.

The Game can be taken to have compact action st (h, J[0,v]), and continuous payoff

functions. The (second stage) firm 2 problem walhgrate a correspondence that has a closed
(and bounded) graph, from the Theorem of the Marmmi@he reduced form first stage
problem for firm 1 then requires the maximum ofamtinuous function on a compact set,
which exists, by Weierstrass, ensuring existenceuidfgame perfect equilibrium.

Proof of Coroallary to Proposition 1 Adopting the notation of the proof of Proposititn

neither s, nor 5,(s;)(>s;) depend onc,. Define £ =5,(s)-s,. If c,=c, +& then
§,=s +&£0(s,,5,(s))) if €0(0,&). The arguments of Proposition 1 can be appliech fi
2's best response will lie i6S,, S,(s;)); as s, increases in this interval],(s,) decreases
towards; at§,(s;). The result follows.

Proof of Proposition 2 Given b, <b(Z ), bl does not wish to increase its bid, as it wins
with higherT and lower,, (T ) bl does not wish to reduce its bid but still adgor equal

to) b,, as it wins with lowerT and lower 7z, (T ) If b1 reduced its bid belove, it would
lose; but asb, <b(Z )bl’s payoff on7, (T)would be belowsz, . Givenb;, b2 does not
wish to deviate to any othdn, 0[0,b; gince b2 loses with unchanged paydff.> b
means b2 wins but gets less tha on 7z, (T ).

Proof of Proposition 3 With b, =b, =b(T), bl does not wish to increase its bid (it still
would win the rights with a highéf but with a lower payoff alongz,, (T )) or to reduce its

bid (it now loses, with lower payoffz, (T) < 77, ). b2 does not wish to reduce its bid (it still
loses with unchanged payoff), or increase it (sifice> T, ensures a lower, winning payoff,
along 7, (T ). If T :fl, b2 would be indifferent to any lower bid th&g, and b1 would
still best respond witﬂl)('I:1 )

Proof of Proposition 4 With b, =b, =b(T), bl does not wish to increase its bid (it still
wins, with a higherT and lower payoff alongr,, (T )) or reduce it (it loses, with lower

payoff 7z, (T) < 7z, ). b2 does not wish to reduce its bid (it stilldsswith unchanged payoff),
or increase it (producing a lower, winning payetng 7z, (T )).

Proof of Proposition 5 There can be no equilibrium with different bidshe loser (bi say)
can improve by raising its strictly lower (secondce) bid, increasindgl and 7z, (T ). If

b =b,=b(T) and T <f2 then b2 can improve by an increase in its bidtseins paying
bl’s (now) second-price bid with unchanged leaguality. If b =b,=b(T) and T >ﬂ,
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then bl can improve with a lower bid, so it lodg3,paying bl’'s (now) second-price bid,
falling a little but still beneficially for bl simc 7z, (T) >, (T). If b, =b, =b(T) and

T D['FZ,"I:l], there is no benefit to bl in raising its bidgills wins with the same payment
and quality) or in lowering its bid (it loses witbwer profit on 7z, (T)). b2 also cannot
benefit from an increase in its bid (it wins withalhanged quality) or a decrease (it still loses
but quality falls).
Proof of Lemma4 (a) Under laissez-faire bl profit in region D was

=8[Bi(v=3) +5B:(s, =)l +hB,[v—s, = 5(s, = 5)]

where S, = 755V+555S t3h. The global maximum of this concave function over

(s,,h)0[0,v]* was ats, =h, =1v, as reported in the proof of Lemma 2. The maxinofm
this function subject to the constraisi —h, = m,, for small positive m,, will satisfy
h, =s, —mg, and the solution value fa, maximizes the following concave function sf,
found by substitutings, =555v+535S ++h, and h =s -m; into the above 7,
expression;

=S|(B +5i55 B)V=51) =55 Bome] + (s, ~Mg) B,[5 (V=) + 57 me ]
The stationary point required is at the valuespfreported in Lemma 4(a), and the reported
values forh, =s, - my, s, =55sv+ 355 ++h, and 77, follow on substituting thiss,. The
region D formula for b2 profit is;
T, (S5, 8,V ) = (S, =h) B, [(V=5,) =5 (S, = s))]
Substitution of the calculated,,h, and s, values gives the Lemma 4(a) statement. The

argument in the text completes the proof.

(b) This follows from (a) in the same way as Len®rfallowed from Lemma 2.

Proof of Proposition 6 Follows as in the proofs of Propositions 2-5.

Proof of Lemma 5 Let s (v,m) and s,(v,m) be as defined in Lemma 4(a), and denote

partial derivatives by subscriptss( for ds, /dv, s, for ds /om) where m=m;. Let
v=v(m) be a differentiable function reflecting the depemck of league qualityf (@and sov)
on the regulated margin. Differentiating (5diyes;
dCS, /dm= B, (v=5)[V(M(A-5,) - S] +,(v=5,)[V(M(A-5,,) ~S,,]
55 B2 (S, =S)IV(M)(Sy, =Sy )+ Spm Sy ] =KV (M) - L
whereK =g, (v=5)1-s,) +B,(V=5,)1~S,,) +35 B,(S, =S)(So, =Sy)
and L =B,(v=5)Sy, +B,(V=5,)Sm +35 B(S; =51)(Som ~Sim)

= B (1+9) —1 — 1 = B (1+9)
Let M = W SO thatsl V+ Mm and Sin = M, Sy =3 and letN = W

so thats, =222y - Nm ands,,, =-N, s,, =229

Substituting into theK expression, withm= 0 gives K =\{1 g, +[Z35 + (4+f5)2]ﬁ ;} and
K >0. Doing the same fot. gives L={1B8M -2% 3 N+_1-53,(M+N)}, and after

inserting theM,N expressiond. =v1 3, % > 0.

4+40
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