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Abstract

This paper proposes to evaluate empirically thesequences of the rent-seeking behavior of
football clubs on their costs. The empirical workagls estimating a football wage, result, and
demand system with data on clubs competing initsednd second Spanish leagues over the
1996-2003 seasons. The estimation sheds light ge witortions above a theoretical frontier
that differ from 45% to 52% over the period consgde This provides an interesting illustration

of the financial difficulties faced recently by myaBuropean football clubs.
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1. Introduction

The recent theoretical literature on sport ecowsnfias proposed to consider sporting contests
through the window of the tournament and contesoiy (Szymanski, 2002). In such framework,
sport clubs compete for a financial/non-financiazg@. To win the prize, they spend costly effortian
dissipate part of the rent that can be obtainenh filwat prize, damaging thus their own profitability
Some features restrain the amount of rent-seekipgralitures, while some others are likely to boost
it." The literature deals mainly with one issue attthe and it is not clear-cut how they interrelate
(Szymanski and Valletti, 2003). There seems howdwebe a consensus on the fact that the
competitive interaction impinging on the activittbe contestants may create a financial distomion
their budgets with no relative improvement in parfance. Our objective in this paper is to focus on
clubs competing in the Spanish football industrg gmovide an empirical evaluation of these rent
seeking expenditures as well as the financial distoabove a theoretical frontier supported byséhe
clubs. Our motivation regarding the choice of thetball industry is twofold:

First, the football industry is an interesting dalate to consider if one is willing to deal withet
theory of contests. Football leagues are natiorewihtests where several clubs compete against each
other over a certain period. Clubs spend costlgreffo enroll the best players and increase their
probability to reach a particular result. Sinceythee production units of different size and thagef
different types of audience, it is well acceptedl tifnese clubs have asymmetric valuations of thoe pr
they run after. Moreover, a football league mayepoffifferent prizes, i.e., the best ones compete to
win the league while others seek the qualificatiorthe European cup or the weakest try to avoid
relegation to second league (see Rosen and Sand@@01 for more details). Different financial
stakes that are worth taking into account charzetaall these different results. Finally, the rdcen
explosion of clubs expenditures following the advehthe pay-TV has certainly an impact on the
value of the different national leagues. The masifligate leagues will be featuring the highest
number of international star players and will hthe highest value on the international market.

Second, experience has shown that the Europe#ivafbimdustry is going through one of the most

important crisis of its history. Its clubs are verfgen forced to reduce their budget significanty,
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some of them go bankrupExamples illustrating this general tendency ammenous: in Spain, clubs
spent only 92.3 Millions Euros to enroll new plagén the national championship in 2002, which
represents a cut of 211 Millions Euros (358 Milkorespectively) with respect to what had been
invested the year before (two years before resgygji In Italy, three of the most famous clubgtod
championship faced important financial difficulti@avo of them, Roma and Lazio, found it difficult
to reduce their deficit and to meet the requireméaatbe allowed to register in the championship,
while a third one, Fiorentina, went bankrupt. Idiéidn, several players of the other teams accefated
reduce their earnings and some club directors adedcsome corrective measutfelst England,
several clubs competing in the second league wes¢ ¢to bankruptcy (Bradford and Leicester among
others). In Germany in 2002, the clubs invested 2L0&illions Euros in hiring, which represents a
35% cut with respect to the previous year. Thd totaount of debt in 2003 in the Spanish and Italian
Leagues amounts to 1.625 and 1.800 Billions Eurespectively. We argue that these financial
difficulties are the direct consequence of the osfitipe interaction between clubs.

Our intention is to assess empirically how the amaf rent-seeking expenditure supported by
clubs depends on several relevant features thabatesized the football industry. To do so, we
consider a simultaneous system of three wage #resemand equations. Such a procedure allows
accounting for the constraints impinging on theivégt of each club. We choose moreover to
approach the definition of the wage equation thhoilng window of the stochastic frontiers literattre
This implies considering a football club as a pmithn unit involved in a production process whose
ingredients such as the production itself and tipeits have to be identified. This is an interestask
in the particular context of the sport industry.c@rthe production process is identified, a wage
frontier defining a relationship between a produttievel and the minimal average wage that allows
the producer to reach the required production leael be determin€dThe frontier thus provides us
with a one to one relationship between, on one hargpecific result made by a club under certain
conditions, and a theoretical average wage on ther dvand. Considering all the production units
competing inside a specific league allows us tatifie this frontier. We argue then that the dis&nc
between such frontier and the individual and olmgler average wage of a club provides a direct

measure of the amount of expenditures of this thab produces no relative gain in performance, but
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is supported at the equilibrium. We call such exiiteine the individual wage distortion above the
industry’s frontier. In the context of the footbaidustry, estimating an average wage frontierilnta
disentangling the minimum average wage that allinesootball clubs to reach their production levels
relative to the other competitor in the industry.(i their relative performances), from the parthef
average wage due to the rent-seeking behaviorublsdh the vain attempt to enhance their relative
position in the competition. This paper proposeseaipirical evaluation of the industry’s global
distortion as well as individual assessments fehedub.

A possible drawback of this study is the highhgegated nature of the data available. This is
particularly true for financial data. The sourcésavenue of a football club, as well as the defar
parts constituting its global budget are difficddtobserve. Note for instance that we use a meadure
club average wage that aggregates the wages pldpers of the same team, as well as the wages of
players and non-players inside a team. On one hamtical wage aggregation inside the club should
be a minor problem since non-players representadl stmare of the total wage bill (less than 5% over
the period observed. Source: Liga Nacional de FiRbafesional). On the other hand, some clubs may
be characterized by a highly heterogeneous wagdebdison across players. Working at a more
aggregate level constraints the structure of tlmme@mic model under consideration and reduces the
information that could be obtained from it. Howeveonsidering a simultaneous system of wage,
performance, and demand might be helpful in orderdat part of the endogeneity that affects the
variables under the control of each production. urtits is the methodology that we consider here.

The Spanish industry serves as a support for toglysits organization as well as the behavior of
its clubs has been particularly appealing overdlsedecade, as argued in detail in what followse T
database includes observations for the forty chlbging in first and second league over the period
1996-2002. The next section presents the modeketedtimated. Section 3 describes the Spanish
football industry in more details. Section 4 préseahe data as well as the estimation procedure and

the results. Section 5 proposes a discussion artib8& concludes.

2. The model



hal-00622841, version 1 - 12 Sep 2011

Our aim in this section is to construct a footbhalge, result, and demand system that can be
applied to the Spanish industry. The estimatiothefmodel will allow us to explore the structure of
the industry and provide an individual measurehef itent-seeking distortion that affects the average

wage of each club participating to the contest.

Production and Costs

Each football club is a production unit. The cluoduces a result during the season. We need
first to define the inputs that enter the produttiwocess. It is assumed that the re¥uliepends on
the average quality of each player. Following Haed Szymanski (1999) and Szymanski (2000), we
suppose that the average quality and the averajeotehe player are closely relate@onsidering
that the cost of labar’ instead of the usual quantity of ladoenters the production function is fair in
the particular context of the football industry.eTsual studies on production consider that firres a
price takers and control for the quantity of laboorder to attain a particular production levalcB
an approach does not fit the football industryst-ithe firms may have sufficient power to affdwt t
costs proposed at the equilibrium on the labor etai&econd, given that the amount of players on the
playground is restricted, it is well admitted thatigher number of players does not allow the te@ms
obtain better result. We therefore assume that wiadters is the quality of the group of players and
not its size. Beside the costs, the experiddagray be another good candidate to help producing a
result. It is supposed to be fixed in the short fiime experience for each club will be measungthe
number of years spent in first league and the numbgears spent in second league. Note that a club
with a long history in the first league is expectedhave higher valuations of the prize it is cotmze
for.

We also introduce a third term, namely to account for the unpredictable events, thabasend
the control of the club, and that might affectriésult. LetX be a vector of additional explanatory
variables that will be emphasized at the momenthefestimation. We define then the production

function of each unit as the following:
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Y=t K, X te8), 1)

where £ is a vector of parameters describing the techiyodoglt is a trend.

From equation (1), we know that, to obtain the te¥uthe manager must pay the relevant average

cost (that is, buy the relevant average quality)
w = £3(Y,K, X t,68). )

We argue that an unobservable individual distortb affects the primal average cost of
each club. This distortion results from the contpegiinteraction between clubs, which is taken as
exogenous here; it does not improve their relagggformance, but instead entails an upward cost
distortion. As this term is unobservable, it ne¢alshe evaluated through the estimation process.

Hence, the observed average wags
w=w exp8)= f*(Y,K, X t,/B)expl6). (3)

Note that the introduction of a treridallows us to shed light on the propensity of tobetlball
technology to be more costly over the years. Weeexpto have a positive effect on the clubs’
average wagev. The average wage equation given in (3) is a sistah frontier that needs to be
estimated.

The resulty obtained by the club may itself depend on factursh as the characteristics of this
club and the environment where the production m®edtakes place, i.€Y,may itself be endogenous.
For instance, clubs performing better may be thesomith a higher share of foreign players, with a
higher share of members of the national team, tlvade a new coach, or those facing a higher
demand. All these variables may also affect theameewage and therefore need to be accounted for
in separate equations. It is therefore proposesbstionate a result and a demand equation jointliz wit

the wage equation.
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Result and demand

The relation between resiftand demand® in the football industry depends upon two effahtst
need to be considered.

On one hand, demand depends on the result oé#ne tsee Szymanski and Smith, 1997, Hoen and
Szymanski, 1999, and Dobson and Goddard, 2001)eXgect the audience to be attracted by teams
that are performing better during the season. Wdndtie players are foreigners or not, whether they
play in national teams, the arrival of a new traiiee number of the titles won by the club in faest
are also features that are worth taking into actolinis important as well to consider the
attractiveness of the team, which implies takintp iaccount the fact that the team presents an
offensive or defensive configuration. This effeeincbe captured through several variables like for
instance the position of the players on the figldhe number of goals scored. Finally, we expeet th
size of the “potential market” faced by each clobbe another important ingredient to determine
demand.

Note that our demand expression does not inclupléce variable. This is due to the absence of
systematic information on prices for clubs in oatahase. We can only observe upper and lower
bonds of seasonal tickets prices for first divisaory, and from 2000 to 2003 (our database includes
clubs competing in first and second division for@0@ to 2003). Since data are scarce, and since
prices are certainly endogenous, i.e., they magni@pn the rent seeking activity of clubs, we reenov
the price variable from the demand equation. Ndtat tthis should not affect the estimation
significantly since most empirical studies in faatbfail to find a significant relationship between
prices and attendance, especially in samples wathoat time dimensiofiThe demand function is of

the form

D=D(Y,AZ,St7y), (4)
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whereA andZ denote attractiveness and characteristics ofdim S is the size of the markey,is an
error term andy is a vector of parameters. We also introduce adtnhose effect on demand is
expected to be positive, i.e., demand should bee@sing from one year to the other. Increasing
broadcasting of football matches has completelynghd the size and composition of demand and
revenues for football clubs. Starting mainly in t8@s, the impact of television broadcasting has
accelerated in the 90s especially thanks to theratdef the pay-per-view televisions. The pay-per-
view system has determined a dramatic increaseaikahsize for a single match.

On the other hand, the resttmust be adjusted to the level of demdndso the former is
endogenous to the latter. We therefore assumehbaesult of a team is constrained by the sizésof
audience. The main motivation for such an assumpsothat a larger audience generates larger
revenues and more ambitious results. Here we siimptgduce a reduced form of a dynamic and

technical adjustment process between resaltd deman@® that we specify as follows:

Y =D, 03), (5)

wherepis an error term andis a vector of parameters.
Note that the demand function in equation (4hierpreted as a short-run demand since it takes the
resultY as given. By replaciny in this demand function by its expression in emuf5), we obtain a

reduced form interpreted as the long run demanctifm defined as

D=¢(AZ,St8d), (6)

where £ is an error term, which depends prand 7, andd is the final vector of parameters to be
estimated. Estimating equations (5) and (6) avthidssimultaneity problem that exists betwéand
Y.

We do not consider the effect of the uncertairitpuicome on demand. Several authors including

Neale (1964) have noted the connection betweernrtaitty of outcome in sporting contests with their
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popularity. It is usually considered that unceiaiaf outcome is due to a close championship race
with several teams in contention or the absendengf run domination by a particular team. The main
reason why uncertainty of outcome is discardecdis analysis is that the Spanish championship is
probably the most unbalanced one of all major Eeaop_eagues. Between 1946 and 1999, Barcelona
and Real Madrid won 39 titles out of 54. Moreo¥esm 1946 onwards, only 15 teams finished in the
top three places and this is the smallest numbengrthe major European football leagues. Over our
period of observation, i.e., between 1996 and 2B@2| Madrid and Barcelona were ranked in the top
two places 57% of the time. Moreover, over the sgmdod, there was an average six points
difference between the team ranked first and tleeranked second.

The next step consists in estimating equations(B})and (6). Note that the whole model under
consideration is sequential. Since the system gigesto a block-recursive structure, each equation
can be estimated separately. We turn now to therigésn of the Spanish industry and the data

available.

3. The Spanish industry

The Spanish Professional league is a natural datedfor our purpose. Note first that the Spanish
clubs have been among the most profligate onesdiegaexpenditures on wages and compensation
fees. Table 1 shows two rankings of the highestesagjven in Europe in 1999 and of the biggest
compensation fees that have been paid ever.

Second, Spanish clubs are not present on the stacket yet, contrary to English clubs for
instance, and this might have a significant imparctclubs policies. Apart from being a source of
finance, the stock market also acts as a constmingxpenditures and losses, because clubs are
responsible towards their shareholders. In Spainassembly composed of fellows supporting the
team generally elects the president of the clubth&sfellows care about sportive results rathen tha
profits, it seems that non-pecuniary results aréiquéarly important in the valuation of the prizies

Spanish clubs, exacerbating the rent seeking. thdsebs presidents are pressed to raise expeeslitur

10
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levels in order to enroll the best players. Thigcsfic context is therefore particularly appropeidtfor
our study.

Another interesting characteristic of the Spanigtustry may lie in the fact that the ethnical and
cultural pride of some of its clubs strengthens petitive and even aggressive behaviors on the labor
demand side. The performance of the team assureesfahe a peculiar importance, as a matter of
nationalistic pride, adding up to increase the a@dun of the rent and the associated rent-seeking
expenditure level.

Finally, the Spanish professional league seentawe fully accomplished the Bosman revolution
since it is one of the most internationally operihgf European Leagues: in 1999 only 61% of players
were Spanish nationals. As a result, some of thet Beropean and non-European players are

participating to the Spanish competition which ntilgé the strongest one in Europe.

4. Estimation and results

We present in this section the estimation of tystesn defined above and the estimation results.

The variables entering the equations are first éxadhin more detail.

The system

The demand function is specified as

INnD = dy+ d; SYS+ d, In GOAL + d; SFOR +

+ dsSFORW + ds SNAT + dg TRAIN + d7In POP + dgt+ & (7)

As said above, the variables to be consideredardémand function should be the size of the market,
the attractiveness and the characteristics ofghent

The strategic scheme elect&Y$) and the number of goals scored during the se@SOAL) are
used as proxies in order to evaluate the attrawtis® of the team. There are mainly two types of

strategic schemes implemented by teams: three fdsnand three midfielders or two forwards and

11
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four midfielders. The variabl&YS takes value one if the former strategy is implereeénand zero
otherwise. We expect a more offensive strategy, (kgh three forwards) to attract a larger audenc
Likewise, we expect the numbers of goals scordtt@ a positive effect on demand.

There are several variables that can be viewepad candidates to describe the characteristics of
the team. First, foreign players playing outsidgrtown country are typically highly skilled andvea
a significant influence on the performance of team. Thus, we include two variables in (7) to
consider the effects of foreign players on dem&@R is the share of foreign players a#€lORW is
the share of foreign players from outside Europeragnthe foreign players. These two variables
should have a positive effect on demand. SecondniSip players who are also members of the
national team are also expected to have an abilitiyis higher than the average. Therefore, theesha
of such playersgNAT) is also accounted for. We anticipate demand talge positively influenced in
this case. Third, we introduce a dummy variaBlRAIN) that takes value one if the trainer of the team
is new, and zero otherwise. The manager is redplenfir the training and the organization of the
team. The presidents of the clubs decide on chgrgainers when new (higher) results are in order.
The audience is usually highly sensitive to sudeeision and’RAIN should have a positive effect on
demand.

The last explanatory variable FOP. It denotes the size of the population of the ttyvhich the
club under consideration belongs. Obviously, teaamesenting large urban areas attract a larger
audience. This variable acts as a proxy for thekatagsize and thus we expect it to have a positive
effect on demand.

The characterization of the endogenous varidbles now required. The audience is roughly
defined as the set of individuals supporting treartelt includes spectators attending the gamekean t
stadium, those watching the games on televisionalso people generally following the performance
of the club through the media. To evaluate and oreathe size of such an audience is a difficuk.tas
However, a very useful proxy can be consideredtf@t matter. We use the average effective
attendance during the season as a proxy for geaadince. Note that this allows us to take into
account two individual effects. The first effecermbted as the size effect, implies that a more lpopu

team plays in a bigger stadium, which is consistétit a larger audience; it can be seen as a lang-r

12
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effect. The second effect, denoted as the likinfgogf is a short-run effect. It implies that the
instantaneous attendance of the stadium gets wosdl capacity when the team is performing well,
which should be a clear indicator of how the geharadience behaves along the season. Taken
together, these two effects should be helpful forpurpose.

We turn now to the result equation. It is simpétatmined as

INY =4, +4,InD + p. (8)

Note thatD is the predicted value dd obtained from the estimation of equation (7). Weah to
define a measure of the variab¥fe The result of the club is measured by an indexactual
performance of this club along the season. A singld fair instrument is the number of points
obtained by each team at the end of the seasonviitory is worth three points while a draw yields
one point. All first league teams are credited plsis of points equal to the total amount obtaibgd

the best team of the second league at the endedfetason. Doing so enables us to consider the forty
teams simultaneously, as if they all belonged t® single league.

The last equation to be estimated is the averaggeiunction. It is defined as

Inw= G+ B In Y+ B DIV+ B In UEFA+ S, In Ky +

+ GsIn Ky + GsIn CAPS+ Gt +60+ ¢ (9)

The average wage is measured by the annual tadgebdivided by the number of players. Note that
total budget includes the total wage bill as welldepreciated fee expenditures that must be paid in
order to purchase players from other clubs.

Several explanatory variables are required totifjeimdividual distortions above the wage frontier
from the effects that are responsible for rent-seglexpenditures and are common to the whole

industry. The right side of Equation (9) includée thumber of playert, the resultY, and the

experienceK. Note that we use the predicted resviltobtained from the estimation of equation (8).

13
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The experienc& is decomposed into two variables. The first oKe, denotes the number of years
spent in first league whil&, indicates the number of years spent in seconditeadye expect these

two variables to have opposite effects on clubsergfiures. Indeed, the valuation of the prize by
teams’ presidents, and thus, their behavior reggrdkpenditures should depend on the history of the
performance of the club since its creation. Fotainee, a club with a long history in the first laags
expected to have higher valuations, thus, higheg lun results and larger wages. Likewise, a club,
which spent most of his history in second leaguay mot be able and/or willing to afford high
expenses.

Besides result and experience, we introduce additivariables in order to capture part of the
heterogeneity among production units. The first @EFA) is a dummy variable that takes value one
if the team simultaneously competes in the Europeague, and zero otherwise. This variable should
have a positive influence on wages since being dtteunon two fronts needs additional units of
talents. Another variable of interestG&\PS, which measures the number of times the playethef
team have been enrolled in their respective ndtisgqaad. This variable enables us to control fer th
quality of the players enrolled in the team anshibuld also have a positive effect on wages. Beside
we use a dummy variabl®lV) that takes value one if the team is competinigr$n division, and zero
otherwise. This variable should most certainly havpositive effect on wages. Finally a trents

introduced.

Data

In order to test the economic model, we need datthe financial performance of the clubs as well as
data on the supply and demand of the industry. ddtabase is constructed using the annual data
collection edited by the Spanish sport newspafemnca. The collection dates back to the beginning of
the nineties but relevant information regardingosleompeting in the Second league could only been
obtained from 1996. Therefore, our sample incluiddsrmation on all clubs of First and Second
league starting with the 1996-1997 season up t@@@2-2003 season, which represents seven years

of observationMarca is a rich source of data regarding clubs budgeteal as players and teams

14
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characteristics and performances, stadiums affeendubs’ historical course etc. The First league
embraces twenty clubs while the Second League n@yde twenty or twenty-two clubs. At the end
of each season, the three clubs ranked at thenbaifoFirst League go down to Second League.
Likewise, the four worst clubs of Second League rategated to Third League and the three best
clubs are promoted to First League.

Note that two samples will be considered: The first is an unbalanced panel, which includes 281
observations. Some clubs may disappear from one tgethe other, i.e., may go down to Third
League and hence may disappear from the sample wibilv ones may appear since some Third
League clubs are promoted and ascend to Secondiéed@pe result is a database of fifty different
clubs that are not necessarily observed seven tiwmesthe period. The second sample that will be
considered is a balanced panel. Considering simetiasly a balanced panel allows us to drop all the
clubs that compete in Third League at least oneinguhe period of observation and thus reduce the
heterogeneity among the economic agents. The ledapanel includes observations on 28 clubs
observed seven times over the period. In orderotaptete the database, the data on urban areas’
population (variabld?OP in equation 7) has been collected from the weladithe Instituto Nacional
de Estatisticas (INE).

Summary statistics regarding the variables areigeohvin Table 2.

Estimation
The system to be estimated is made of equationggy and (9). Since it is sequential, the three

expressions can be estimated separately. The #mee termsé, o and £ are supposed to be

independent and to have a normal density functioth(mean 0 and respective variances, af, and

o’.) Maximum likelihood applied to equations (7) a@) does not require additional specifications.

However, when estimating the cost function expre$s€9), a difficulty arises due to the fact thiae

term @ is unobservable. We will assume tltatis characterized by a density functidi{d defined

over an interval [O).

15
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The error structureu=6+¢ adopted in (9) follows a Panel Data specificatishere ¢ are
assumed to be i.i.dN(O,af) and 6 is a non-negative term accounting for distortiat®ve the
theoretical frontief°

We need now to say something about the denk{y and the way the estimation is performed.

Denoting ast =1,....,T andi=1,...,N, the subscripts for time and clubs respectivale fifferent

procedures of estimation are considered:

(i) The first procedure considers that e are constant over time but vary across clubs ebhar,
the densityf (6 )is half normal, i.e., thé are i.i.dN*(0,02).

(ii) The second procedure is similar to the previous except that the densitf (8 i3 Truncated
normal, i.e., thegd are i.i.d N*(,u,aj). This allows the distribution to have a nonzerodmand

provides a somewhat more flexible representatiothefpattern of the distortiof in the data. Note

that an additional parameter needs then to be estimated.

(iif) The third procedure assumes that éhediffer from one club to the other and vary systgoally
with time. They are of the fornf, = exg(-7(t-T)) and are assumed to be i.i.d as truncations at 0
of the N*(O, Jj) distribution. Note that this specification reqgit@n additional parameter, identical

for all clubs, to be estimated.

(iv) The next procedure is similar to the previous emeept that the density (6 i Truncated
normal, i.e., theg, are i.i.d N*(,u,aj).
(v) Note that the four previous specifications regire &, and theg, to be distributed independently

of each other, and of the regressors. Moreoverifipalistributional forms are necessary fér.

These two constraints can be relaxed if éheare considered as fixed effects. This procedunebea
performed through the estimation of a different stant 5, for each club. This approach is
interesting in the sense that the assumption thetdistortiond may not be independent from the

resultY should not be discarded. Moreover, this is antamdil mean to provide more evidence on the

16
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robustness of the results since the chosen distital form for 6 may influence the individual
estimatesd .

The results of the different estimations are presgk below. Three types of comments are worth
emphasizing. First, since two databases are camsidee specify ten different sets of results fa t
estimation of the wage functidh.Our aim is to show that the estimation resultsarding the
distortionsés are robust to the nature of the dataset ang/figedf estimation considered.

Second, note that with panel data, the estimatoahile to distinguish each club’s individual

persistence from statistical noise. Therefore, tbalization of 6 for a particular firm can be

identified, thus overcoming the limitation of a ssesection from which one can only identify the

expectation o®, conditional on statistical noise (see Sickles,2fa a discussion of this issue).
Finally, note that the identification of the thetical frontier w = f‘l(Y,K,X,t,£|,B) requires

observing some clubs that are not affected by disipation. Hence, absolute rent dissipation v&alue
are obtained instead of relative values. We beltbae accounting for second division clubs is hdlpf
on that matter. Moreover, among the clubs competirige first League are the ones from the Basque
country (one of the Spanish provinces). These chave the particularity of mostly enrolling Basque
players, the most extreme case being Athletic Gion Bilbao hiring only players from its own
province. We are confident that, in this latteregagnt dissipation activity is almost nil, as wik

confirmed in the results presented in the nexticect

Results

The results are reproduced in Tables 3 and 4. Weept first the ones on the demand and result
equations.

Consider the result equation. The R-squared ialgqu0.559 (0.549 respectively) if the unbalanced
panel (balanced respectively) is taken into comattlen. All the parameters are strongly significant
The result suggests that performance is affectethéysize of the audience. Moreover, the nature of

the dataset considered does not affect the denfasiicéy of performance in a significant manner.
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Consider now the demand equation. The R-squar8dqQf the panel is unbalanced and 0.878 if
the panel is balanced) suggests that the varizkelested strongly explain the size of the audieAce.
first set of results goes along with the initialuiition. Thus, demand significantly increases wvihih
number of goals score@GQAL)."> Moreover, it is positively affected if the clubratiegy responds to a
more offensive profile §YS takes value oné}. This suggests that the audience increases ifet@ t
considered presents a higher offensive profile.

Unsurprisingly, the characteristics of the squabked in the club are essential to explain demand
The audience responds positively and significaratlg higher share of players with experience in the
national team of their country of origi®AT). This latter variable is a good candidate to aotdor
quality in the team. A striking result also comeant the variables related to the national identity
players. The estimation sheds light on the fact tha share of playersStOR) from outside Spain
sways negatively demand. It should be noted howthagrthe parameter f@OR is only significant
at 10% in the balanced panel, while it is not digant in the unbalanced one. Moreover, if the shar
of players from outside Europe among foreign playFORW) is higher, then demand is positively
and significantly affected. These two results maygest the following: First, the audience may have
preference for Spanish players. Second, most noopgan players of the Spanish league come from
South America, and, in the view of the audiencehsplayers may be culturally similar to Spanish
players and may not alter the national identityhaf club. Another possible explanation relies an th
supposed comparative advantage of the differemstyyh players. Again, in the view of the audience,
South American players convey the idea of an aiténg and attractive way of playing, which is not
necessarily associated with continental Europeayeps.

The population size of the citfPQP) from which the club originates has a positive aighificant
effect on demand. Likewise, demand increases awer, as indicated by the positive parameter of the
trendt. Finally, note that the coefficient 3RAIN is not significant in any of the estimations. Gany
to what has been predicted, the latter suggestsdina databases do not provide any empirical
evidence regarding the way demand is affected é¥iting of a new trainer.

We focus now on the wage expression. Table 4 ptessx different sets of results where the

following distinctions are made: (1) The panel ibalanced, the& s are constant over time but vary
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across clubs, and the densityg is)half normal. (2) The panel is unbalanced, &eediffer from one
club to the other and vary systematically with tiraed the densityf (6 s half normal. (3) The panel

is unbalanced and thés are treated as fixed effects. (4) The panel isngad, thed s are constant

over time but vary across clubs, and the dens@@ is half normal. (5) The panel is balanced, éh&
differ from one club to the other and vary systaoadlly with time, and the densityf (¢ s half

normal. (6) The panel is balanced and #e are treated as fixed effects. In the course ef th

estimation it appeared that the parametemwas never statistically different from 0. We tHere

discarded the truncated normal distributions atlierafocus on half normal ones.

We observe only small deviations of the parametalges across the different sets of results. As

expected, the coefficient of is always positive and significant, which implidsat a higher
performance requires a greater wage. Note that sn&Béase in performance requires a less than 1%
increase in wages, meaning that the industry isacherized by economies of scale. The parameters of

K, and K, are always positive and negative, respectively significant. This confirms that the

history of the club performance matters when defirthe wage. As explained previously, the director
of the production process is more inclined to geadarge average wage if the club performed well i
the past. On the other hand, weak performancdwipast act as a break upon results. The parameters
of UEFA are all positive and significant. This suggestt the average wage is higher if the club is
involved simultaneously in the European champigmns8urprisingly, the coefficient aZAPS turned
out to be non-significant and failed to act as dalde that accounts for quality in the team. Note
however that the coefficients GAPS are positive as expected. The variddl® that takes value 1 if
the club competes in First League and 0 otherwissgmts a positive and significant parameter in all
the models. This entails that the average wag@iehwhen the clubs compete in first division. &lot
also that the parameter of the trarid positive implying that the average wage of wi®le industry

is increasing over time.

Finally, the parametey is negative and significant. This is an interegtiasult, which shows that

the clubs’ wage distortions over the theoreticahfier follow a systematic and significant increase

over time. This suggests that the overall valuthefSpanish football league as well as the valoaifo
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the prizes by clubs have increased, as indicatetthdoyheory. The average increase from one year to
the other is estimated to be close to 6%, regasdtéswhich database is considered. A simple

likelihood ratio test allows testing model (2) agadimodel (1) and model (5) against model (4). The

LR test statistic is equal to 4 (3.2 respectivetylhe panel is unbalanced (balanced respectively),
which confirms that the model that allovés to increase over time is preferred to a model wlter

remains constant over tinfé.

5. Evaluating individual wage distortions

From the estimation of the three equations systeradictions of individual wage distortion
parametersd can be recovered using the procedures initiatetHdysman and Taylor (1981) and
Battese and Coelli (1988). The wage distortion oWer theoretical frontier is simply defined as
expl) .

Table 5 provides estimates of the individlmdp(é?i) . Five sets of results are presented; they are

associated to the models (1)-(5) defined abovee Mt specification (6) has been discarded simee t
constant and the output parameter are not signifiad this may alter the validity of our estimates
Several results are worth emphasizing. First, tiod the estimation results are usually robust to
the nature of the estimation procedure or the datasder consideration. They show little differesice
with respect to the ranking of the clubs and thelwation of their individual distortion. Second, tt0
16% of clubs in the unbalanced sample (18% to 2lime balanced one) have a distortion greater
than 2, i.e., their observed average wage is nizne twice higher than the theoretical wage predicte
by their performance. This suggests a strong diserey between a few firms that can support heavy
distortions of their expenses and the others tha#fers from higher financial constraints.
Unsurprisingly, the most famous clubs in the higtof the Spanish league belong to this first group
with the highest distortionsignaling a more active rent-seeking activity. dhinotice that First

League and Second League clubs can be indifferémilyd along the different positions of the five
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different ranking, suggesting that there is no rcfeasistence in the relationship between eachukeag
and the wage distortions of the clubs.

Finally, consider the unbalanced patfeThe means for the average club of the sample riange
1.452 to 1.525, i.e., the distortion of the averfige lies from45.2 to 52.5% above the frontier. The
average club supports a budget of 19.8 millionoEwver the periotf. This implies that such a club
bears an absolute distortion of 6.1 to 6.8 milli@sos above the theoretical frontier. Note thad th
club would have reached the same performance distortion had been dissipated, i.e., with a budget
that ranges from 13 to 13.7 millions Euros. A samitemark can be provided for the whole Spanish
football industry. Consider for instance the laga of observation, i.e., the 2002-2003 season. The
whole industry supported during this period a tdiatiget of 1.182 Billion Euros, while the total
distortion above the theoretical frontier rangemhir368 to 407 millions Euros, depending on whether
estimation procedures (1), (2) or (3) are consdlefgain, all the clubs of both First and Second

League would have reached the same performanigesétdistortions had not been dissipated.

6. Conclusion

Considering simultaneously the demand, the resuit the average wage of football clubs
performing in the Spanish league has allowed wbtain interesting results regarding the structire
the industry and the financial results of thesdslu

First, the parameters of the variables of inteaestusually significant and have the expectedssign
individual estimates of wage distortions go wellttwibasic intuitions. This suggests that the
methodology chosen in this paper presents someriealpielevance.

Second, the empirical results have shed lightngmortant wages and budget distortions faced by
clubs competing in the industry for the differemizps. The estimated budget distortion in nominal
terms during the 2002-2003 season amounts to anisturigure of 368 to 407 millions Euros. It
seems that rent-dissipation is particularly hightfee Spanish football industry, in accordance with

casual observation of losses and debts of footbaths.
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The results in this paper illustrate well the intpace of the financial difficulty faced by many
clubs in the Spanish industry and other Europeamtcies at the end of 2003. A recent special issue
of the Journal of Sport Economics (volume 7, nunihesn a potential financial crisis in the European
football industry sheds light on this issue. Intjgattar, it seems to be well admitted that manyoslin
Europe are facing an imbalance between incomeseapenditures, as well as a rising debt. This is
particularly true for small and large clubs in {tahnd small clubs in England, Scotland, Belgiung a
Portugal. Note that observing small clubs facingaficial deficits goes in line with our result that
wage distortion affects clubs from any division any position in the final ranking of the
championship. Paradoxically, the main cause of fthancial crisis in these clubs has been the
increasing amount of income entering the game, tedavision and other sources.

There may be several solutions to such crisistFollowing the tight regulation that has been
practiced in France, the Union of European FootBabociations could for instance require from
clubs annual audited financial statements, or proledt clubs have no overdue payments for transfer
activities or no payment owning to employees. Timéod could condition the participation of clubs to
European competitions on the respect of theseriaritédh second possible solution is to adopt
American practices: American major leagues suchasketball, baseball or American football are
usually financially stable organizations. They iepkent several regulatory mechanisms such as salary
caps, draft rules, or revenue sharing and redigtdb rules. Redistribution rules is maybe the most
appealing scheme but is currently difficult to @uoiio practice in Europe since clubs are facing the
punishment of being relegated to a lower divisidance, the European football industry may have to
restructure its competition framework and may ingpgseater restrictions on the mobility of clubs

between upper and lower divisions.
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Notes

1. In the symmetric setting of Tullock (1980), thmalividual effort (or rent-seeking expenditure)
increases with the value of the prize, and decseadth the number of contestants. It is suggediat! t
players are caught in a prisoner dilemma type aifilibgium, i.e., the probability of winning is the
same for each player and is therefore independemt the level of effort provided at the equilibrium
From the point of view of the contestants, thetleastly situation to be obtained is then the oeeew
they are able to coordinate on a symmetric equiibrwith the lowest possible level of effort. Such
equilibrium is not feasible since the strategi@iattion among the players leads to a higher lefsel
expenditure with no relative gain in performanckisTmodel has then been extended in various ways.

It has been suggested for instance that teams magy different valuations of the prize (Hillman and
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Riley, 1989; Nti, 1999; and Stein, 2002). Asymnetvaluations tend to generate a bias towards
under-dissipation of the rent, making the total issipation smaller than what could be obtaimed i
symmetric context. Likewise, competitors may beedtl several prices simultaneously. Clark and
Riis (1996 and 1998) show that in a multiple pirel symmetric players setting, the amount of rent
seeking is reduced compared to a situation whete tls a unique price. Finally, the value of thieegr
clubs are competing for may itself be endogenolmsing (1996) for instance proposes a framework
where the value of the prize increases with therefipent by all the participants.

Contexts as different as economic organizationss wampetition for natural monopoly, patent races,
political rent seeking, and sport competitions d#n described as contests where players spend
resources to win a price. Rent seeking with asymmealuations of the price is probably the most
common situation encountered in practice. Politicahdidates competing to win an election or
employees struggling for a job promotion are po#rixamples. Each competitor may have a private
valuation of the price, which may depend on his/bem characteristics and/or experience. This
feature is also the most common in sport competit® club/player that has just been promoted to
first division may have a different valuation ofap position in the ranking than an experienced,clu
which has been competing for years to obtain ikehiise, sport disciplines, such as basketball or
football, which imply promotion, relegation, or difigation for a European competition, are all
examples of simultaneous contests where competitans be offered several prices simultaneously
(win the championship, avoid relegation, qualify fbe European cup for instance). In multi-stage
contests, such as tennis championship, playerdlysoapete for a single price, i.e., the finalteigy

in the tournament. Finally, R&D investment to ohtaimonopoly right is an example of a case where
the value of the prize firms are competing for i&l@genous: In this case, the monopoly’s profit
increases with total investments. We are not awérsuch endogenous prize framework in a sport
competition environment.

2. Experts usually argue that there are two maasars for such a decline. First, television chanel
which have constituted the main source of clubgéneies over the last ten years, are facing finhncia
difficulties, or decide to reduce significantly thexpenditures on football broadcasting. Thishis t

case of Via Digital or Canal Plus in Spain, RAl lialy, ITV Digital in England, and Kirch in
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Germany. Second, the introduction of the Bosman itad995 dramatically changed the European
football labor market regulations. Before 1995, amyb willing to hire a player had to pay a
compensation fee to the former club even if thetreah had expired. Hence, even out-of-contract
players were not completely free to leave their leygr. Moreover, the clubs were not allowed to
employ more than three players coming from abrddm: clubs had strong bargaining power since
they could prevent a player from changing teanhd tompensation fee did not satisfy them. The
situation was very much alike the case of clubshapsony power described by Rottenberg (1956) in
the baseball industry. Since 1995, an out-of-cantpéayer can freely negotiate with a team and does
not have to pay any compensation fee to his fochdr. The clubs now anticipate this new ingredient
and provide the players with incentives to signglberm contracts. The main consequence has been
that the compensation fees and players’ wages ¢r@agly increased since 1995.

Taken together, these two effects had importans@guences on clubs’ liability. Since clubs are
loosing their most lucrative source of revenuey thiee not capable of handling the explosion ofrthei
budgets and the growing increase of players’ wages.

3. See for instance the interview of Galliani (vigesident of A.C. Milan and president of the Hali
Football League) who advocates salary caps in treie@e della Sera, 180f May 2002. Moreover,

on 5th November 2002, the so-called G-14, a grdwpestern Europe’s biggest clubs, met in Brussels
to draw up new rules and proposed that from 2008 @mbers restrict their salary bills to 70% of the
club’s turnover.

4. These data have been collected in El PafspP@ugust 2002, L’Equipe, 230f October 2002 and
Repubblica 8 of June 2003.

5. The stochastic frontier analysis is frequenggdiin sport economics, see for instance Hofler and
Payne (1996 and 1997), or the chapter 5 in Dobswh @oddard (2000) for a survey. Data
Envelopment Analysis (DEA) may be another potertéahnique although it is less often employed in
sport economics. Note that it is usually consideted the stochastic approach is more applicable in
situations where measurement errors and randonstefiefluence the data, as it is the case in our

study. Although some recent developments in stachBEA have attempted to address the issue of
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DEA being non-stochastic, we choose in this papdsr@adly parametric approach for ease of
exposition, given that we use a three equationgtsire.

6. It is usually suggested that European footlalbh< depart from sport professional clubs in th§.U.
in the sense that they care more about their rgnkinthe national championship than their profit.
Professional teams in the U.S. are usually thoaghprofit maximizers, while European clubs may
only be performance seekers in sport competitidns idea goes back to the seminal contributions of
Rottenberg (1956), Neale (1964) and Sloane (19TH) laas been more recently advocated by
Szymanski and Smith (1997).

7. Note that, as suggested by an anonymous refeeeassume away rent seeking on the part of the
players. The “superstar effect” as defined by Radd&81) may provide some players with a higher
bargaining power at the moment of determining iitilial wages, and may therefore affect the rent
dissipation by clubs and/or the estimated wagetiionA database including observations of several
European leagues could allow evaluating for insamaw the wage frontier of each national industry
depends on the star player to average player imtgach country. We leave this concern for future
research.

8. “In general, match-attendance models tend t@ lfficulty in identifying a relationship between
variables such as admission prices [...] and attezeah(Dobson and Gerrard, 2001, p. 326).

9. www.ine.es.

10. A survey of references on this issue can baddn Kumbhakar and Lovell (2000). All models
were estimated using the FRONTIER41 software, anmitty Tim Coelli.

11. Note that while presenting the results, it Wil suggested that is never statistically different

from 0. The models considering truncated normdtritistions will then be discarded and only six sets
of results will be presented.

12. We also tested the effect of the lag@€aAL.; on demand. The results suggested @@GAL,., had

a lower and less significant impact on demand tB&AL;. Note that football demand in Spain is
highly sensitive to current performance, as suggeby very frequent instantaneous drops in demand
for clubs performing badly, even if they have asgiggous historical performance record. Moreover,

an additional variableyIC, namely the number of victories obtained during ffeason, also had a
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positive effect on demand. However it presentedngftrevidence of correlation with the number of
goals scored and has therefore been discarded.

13. Note however that the effect 8fSis globally insignificant. This is probably due ttee fact that
our aggregate measure shows little variance anihlbarfails to account for the subtle differenck o
strategies across clubs.

14. The levels of significance are 5% and 10% (lanfzeed and balanced panel respectively).

15. The fixed-effect specification uses the corts&sthe reference to evaluate firms’ individual
effects.

16. Results on the balanced sample are availalole tgguest.

17. The budget is just defined as the average wangs the number of players enrolled in the club.

Tables

Table 1: Wages and compensation fees

Wages, 1999 Compensation fees
(per week, in Euros) (up to 2002 in Euros)
1. Del Piero (ltaly) 114,922 1. Zidane (Spain) 75,100,000
2. McManaman (Spain) 108,537 2. Figo (Spain) 61,400,000
3. Kluivert (Spain) 95,769 3. Crespo (ltaly) 59,760,000
4. Anelka (Spain) 92,576 4. Vieri (Italy) 51,460,000
5. Vieri (Italy) 92,576 5. Mendieta (ltaly) 48,000,000
6. Ronaldo (Italy) 83,000 6. Ferdinand (England) 46,800,000
7. Effenberg (Germany) 79,806 7. Overmars (Spain) 41,500,000
8. Balakov (Germany) 79,806 8. Anelka (Spain) 39,000,000
9. Elber (Germany) 54,269

10. Shearer (England) 46,480
11. Owen (England) 39,840
Source: Dobson and Gerrad (2001) and El Paf5p28ugust 2002.
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Table 2: Summary of variables (Statistics of thd&lanced Panel)

Variable Description Mean Standard Deviation
w Average wage in Euros 875,496 1,465,913
Y result measured as the number of points obtained
over the season 93.5 41.4
K Years spent in first league 23.9 25.1
K; Years spent in second league 17.6 12.4
UEFA Takes value 1 if the team simultaneously
competes in the European cup, 0 otherwise 0.178
CAPS Total number of caps in the national team (all
players taken together) 87.6 142.6
D Demand, effective audience as a year average 17.143 17.154
SYS Takes value one if the team is organized as 4-3-3
(four defenders, three midfields and 3 forwards),
) 0.110
0 otherwise
SFOR Share of foreign players in the team 0.254
SFORW Share of foreign players from outside Europe
among the foreign players 0.586
GOAL Number of goals scored over the season 49.5 12.6
NAT Share of players enrolled in a national team 0.184
TRAIN Takes value 1 if the trainer is new, O otherwise 0.459
VICTO Number of victories obtained 14.3 4.9
DIV Takes value 1 if team plays in First league, 0
otherwise 0.500
POP Population size of the community the club
belongs to 523,458 800,464
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Table 3: Estimation Results: Result and Demand

Parameter Unbalanced Panel Balanced Panel
Result
Constant 3.381 3.522
(0.058) (0.072)
D 0.434 0.39¢
(0.021) (0.024)
o, 0.304 0.268
(0.012) (0.013)
R? 0.559 0.549
Demand
Constant -2.378 -2.824
(0.5675) (0.682)
SYS 0.143 0.178
(0.100) (0.107)
SFOR -0.266 -0.538
(0.243) (0.285)
SFORW 0.24%8 0.56C
(0.105) (0.136)
GOAL 0.738 0.896
(0.151) (0.180)
SNAT 2.326 2.198
(0.197) (0.214)
TRAIN 0.002 -0.034
(0.061) (0.072)
POP 0.225% 0.185%
(0.033) (0.038)
T 0.043 0.06F
(0.016) (0.019)
o, 0.508 0.49%
(0.021) (0.025)
R? 0.940 0.878
Number of observations 281 196

Note The Unbalanced Panel contains 50 clubs of firdt second division observed over the
period 1996-2003. The Balanced Panel includes 2&abserved over the same period.
Standard errors are in parenthesis.

Significant at 1% (a), 5% (b), and 10% (c).
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Table 4: Estimation Results: Average wage

Unbalanced Panel

Balanced Panel

Parameters (1) (2) 3) (4) (5) (6)
Constant 0.105 0.528 2.73C -0.161 0.392 1.136
(0.878) (0.880) (0.456) (1.075)  (1.096)  (0.686)

. 0.564 0.482 0.208 0.62% 0.51% 0.173

Y (0.068) (0.066) (0.032) (0.072)  (0.079)  (0.034)
DIV 0.43¢ 0.446 0.398 0.306 0.31C 0.32¢
(0.106) (0.104) (0.099) (0.123)  (0.121)  (0.116)

UEFA 0.182 0.16¢ 0.149 0.169 0.148 0.14?
(0.073) (0.072) (0.062) (0.070)  (0.070)  (0.063)

K 0.34C 0.344 0.29¢ 0.343 0.347 0.74F

! (0.031) (0.032) (0.087) (0.038)  (0.038)  (0.195)

K -0.093 -0.094 -0.147 -0.124 -0.122 -0.15¢

2 (0.034) (0.035) (0.073) (0.038)  (0.039)  (0.075)
CAPS 0.030 0.029 0.028 0.049 0.050 0.039
(0.028) (0.028) (0.025) (0.031)  (0.030)  (0.029)

. 0.104 0.083 0.11F 0.12¢ 0.098 0.109
(0.010) (0.015) (0.009) (0.011)  (0.016)  (0.011)

g 0.278 0.380 0.270% 0.32F 0.446 0.271°

g (0.057) (0.103) (0.011) (0.087)  (0.149)  (0.013)

p ) -0.067 ) ] -0.057 )
(0.030) (0.030)
Number of 81 196

observations

The Balanced Panel includes 28 clubs observed bheesame period.
(1) and (4): Half-Normal distributiorg constant over time but varies across clubs.

(2) and (5): Half-Normal distributiorg, varies over time and across clubs.

.___________________________________________________________________________________________________________________________________________________________]
Note The Unbalanced Panel contains 50 clubs of firstsecond division observed over the period 1998320

(3) and (6): Fixed effects technique: No distribatrequiredg constant over time but varies across clubs.

Standard errors are
*
g

c "

in parenthesis.

Significant at 1% (a), 5% (b), and 10% (c).
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Table 5: Estimation Results: Efficiency )

Unbalanced Panel

Balanced Panel

(1) (2) (3) (4) (5)
Tenerife 3.059 Tenerife 3.135 Tenerife 3.662 Témer 3.153 Tenerife 3.189
Villareal 2.608 Real Madrid 2.779 Real Madrid 3.177 Villareal 2.512 Real Madrid 2.659
Real Madrid  2.429 Villareal 2.703 Deportivo 2.895 Real Madrid 2.341 Villareal 2.583
Deportivo 2.070 Barca 2.316 Barca 2.583 Deportivo  2.204 Deportivo 2.325
Barca 2.050 Deportivo 2.226 Villareal 2.347 Alavés 2.072 Barca 2.227
Méalaga 1.989 Malaga 2.041 Malaga 2.195 Barca 1.996 Alavés 2.110
Alavés 1.950 Alavés 2.019 Mallorca 2.075 Mallorca  1.920 Mallorca 1.956
Mallorca 1.842 Mallorca 1.899 Alavés 2.052 Valenci 1.578 Valencia 1.713
Xeres 1.825 Celta 1.888 Valencia 1.902 Rayo Val. .474 Rayo Val. 1.549
Getafe 1.650 Xeres 1.862 At. Madrid 1.775 Salammanc 1.478 At. Madrid 1.486
Merida 1.626 Valencia 1.745 Rayo Val. 1.763 Reali&d. 1.377 Salamanca 1.446
Valencia 1.591 Getafe 1.728 Xeres 1.723 Celta 8L.36 Celta 1.418
Numancia 1.548 Merida 1.577 Getafe 1.699 At. Mdri  1.367 Real Socied. 1.399
Extremadura  1.530 Numancia 1.565 Celta 1.634 Byort 1.347 Sporting 1.359
Salamanca 1.497 At. Madrid 1.547 Extremadura 1.543 Betis 1.299 Betis 1.332
Lleida 1.450 Recreativo 1.513 Salamanca 1.543 ol 1.287 Zaragoza 1.323
Recreativo 1.437 Extremadura 1.505 Lleida 1.537 s Ralmas 1.247 Valladolid 1.286
Ecija 1.410 Salamanca 1.485 Merida 1.516 Badajoz .2361 Racing San. 1.275
At. Madrid 1.400 Rayo Val. 1.452 Real Socied. 1.507 Racing San. 1.230 Las Palmas 1.241
Real Socied.  1.381 Real Socied. 1.418 Sporting 41.48 Albacete 1.200 Albacete 1.163
Rayo Val. 1.377 Lleida 1.413 Betis 1.481 Oviedo 174, Oviedo 1.163
Sporting 1.372 Sporting 1.396 Murcia 1.464 Leganés 1.156 Leganés 1.147
Celta 1.310 Betis 1.346 Levante 1.443 Eibar 1.142 Eibar 1.128
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Betis 1.300
Las Palmas 1.280
Levante 1.280
Zaragoza 1.278
Badajoz 1.260
Logrones 1.252
Murcia 1.251
Albacete 1.250
Toledo 1.247
Univ. LPalmas 1.245
Racing San. 1.216
Compostela 1.210
Racing Fer. 1.199
Cérdoba 1.190
Leganés 1.190
Hercules 1.180
Oviedo 1.164
Eibar 1.160
Jaen 1.150
At. Bilbao 1.130
Ourense 1.127
Sevilla 1.112
Valladolid 1.105
Espanyol 1.100
Osasuna 1.096
Elche 1.080
Almeria 1.070
Mean 1.452

Ecija
Zaragoza
Levante
Murcia
Las Palmas
Racing San.
Univ. LPalmas
Badajoz
Valladolid
Racing Fer.
Coérdoba
Logrones
Toledo
Albacete
Leganés
Compostela
Oviedo
Jaen
Hercules
Eibar
At. Bilbao
Espanyol
Sevilla
Ourense
Osasuna
Elche
Almeria

Mean

1.330
1.328
1.321
1.297
1.285
1.276
1.261
1.259
1.247
1.235
1.227
1.221
1.220
1.219
1.201
1.189
1.170
1.160
1.159
1.157
1.150
1.114
1.111
1.109
1.096
1.082
1.063

1.525

Table 5 continued

Racing San.
Numancia
Leganés
Recreativo
Las Palmas
Logrones
Oviedo
Badajoz
Toledo
Compostela
Ecija
Albacete
Valladolid
Espanyol
Coérdoba
Hercules
Eibar
Ourense
Racing Fer.
Sevilla
Almeria
At. Bilbao
Elche
Jaen
Osasuna
Univ. LP
Zaragoza

Mean

Valladol
Bildko
Sevilla

Bagan

asuba

1.376
1.338
1.307
1.288
1.278
1.265
1.255
1.229
1.219
1.214
1.191
1.187
1.166
1.143
1.114
1.106
1.080
1.046
1.044
1.005
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.517 Mean

1.110
1.104
1.104
1.093
1.093

1.524

At. Bilbao
Espanyol
Sevilla
Osasuna
Badajoz

Mean

1.111
1.102
1.097
1.090
1.025

1.569

Note (1) and (4): Half-Normal distributiong constant over time but varies across clubs.

(2) and (5): Half-Normal distributiorg, varies over time and across clubs. The table pteske mean for each club over the period.

(3): Fixed effects technique: No distribution regdi,& constant over time but varies across clubs.
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