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ABSTRACT

Research on employers’ hiring discrimination is limited by the unlawfulness of such activity.
Consequently, researchers have focused on the intention to hire. Instead, we rely on a virtual
labour market, the Fantasy Football Premier League, where employers can freely exercise
their taste for racial discrimination in terms of hiring and firing. The setting allows us to
eliminate co-worker, consumer-based and statistical discrimination as potential sources of
discrimination, thus isolating the effect of taste-based discrimination. We find no evidence of
racial discrimination, either in initial hiring or through the season, in a context where

employers are fully aware of current and prospective workers’ productivity.
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ABSTRACT

Research on employers’ hiring discrimination is limited by the unlawfsloEsuch
activity. Consequently, researchers have focused on the intention to hire. Instealy, w
on a virtual labour market, the Fantasy Football Premier League, wherayemsptan
freely exercise their taste for racial discrimination in terms @fidpiand firing. The
setting allows us to eliminate co-worker, consumer-based and statisic@mnination as
potential sources of discrimination, thus isolating the effect of taste-basetgnation.
We find no evidence of racial discrimination, either in initial hiring or throughe¢hea,
in a context where employers are fully aware of current and prospectikersior

productivity.
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1. INTRODUCTION

In most advanced economies it is unlawful for employers to digwaie against
individuals either directly or indirectly on grounds of race, eiihetheir recruitment
practices or once an individual has become an employBespite anti-discrimination
legislation numerous studies suggest that employers do discrimimageunds of race.
One set of studies identifies discrimination by seeking to cofdrallifferences across
workers in wage regressions, treating remaining racial difte® as evidence of
discrimination. Another set use audit studies/field experimentgi¢atify employer
discrimination in recruitment by submitting made-up curricula vddgering only by
implied race to real job vacancies. Those studies identify a rédiadihood of an
employer "call back" for black applicants relative to identzaididates whose race can
be inferred as "white". However, the first type of study isroftmited by the lack of
individual level productivity measures, while the second type onlwtiigepossible

discrimination at one early stage in the hiring process.

There are various sources of discrimination in the labour markekeB€1957)
emphasises employers' taste-based discrimination, but also thatesustomers and
employees may discriminate. Arrow (1972, 1973) and Phelps (1972) esghasi
asymmetry of information as a source of discriminafiém.the absence of information
on the productivity of prospective employees, employers rely on graiistiss as

evidence on which to base their hiring decisions. As noted by L@@@4: 433) “in

! There are exceptions. Policies of "positive disimation" and "affirmative action" may permit empéos
to discriminate in favour of minority groups whaeeadentified as particularly disadvantaged in #itgolur
market.

2 For a recent review of these theories and théiityato account for racial differences in labouarket
outcomes see Lang and Lehmann (2011). As the auploant out, the presence of prejudiced employers
can lead to differential impact of search fricti@wsoss race groups, helping to explain black-white
differences in equilibrium unemployment and empleyn
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general, empirical tests have a difficult time distinguishibegween taste-based and

information-based models of discrimination”.

This paper contributes to the literature as we are able taafiffate between
taste-based and statistical discrimination theories in a |labatketcontext. Charles and
Guryan (2008) and Rode and Shukla (2013) provide evidence that at tedeS#lt
prejudice matters and negatively affects the wages of bladkens. In our set-up we can
directly identify employer taste-based discrimination since bty is measured at no
cost for each potential employee, wages are set outside thefifinmproduction is
simply additive in each worker, and firms do not have customers.uéls, sll the
potential channels of discrimination are blocked apart from empl@ste-based
discrimination, which in this environment is not unlawful (informati@yarding the
workers employed remains private to the firm) and can be fulysfeed. The
environment is similar to a laboratory experiment but with thergtdge that employers’
decisions are observed for months. Moreover, we observe the dynadmcrohinatory
behaviour, as more information on potential workers’ productivity isaked overtime,

and workers can be sacked/hired at low cost.

Our study is based on the analysis of the virtual labour marketed by the
Fantasy Premier League (FPL), an on-line competition based onntfisiEfootball
Premier League entered by about 2.5 million individuals each séaBoa aim of
participants in the FPL is to assemble and manage the best performing tearfaitdsy
league, something that is achieved by accumulating points retated performance of

professional footballers on the pitch. Participants can thus be comslderemployers

3 For further details check: http://fantasy.prengague.com/
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who hire their initial team and subsequently buy and sell playeeny game week
during the 38 week season so as to maximise the production of pointsifidisquad
choice at the start of the season is the focus of our étstfsanalyses. The data at our
disposal is the number of times a given professional footballernglagi the Premier
League has been hired —this is equivalent to audit studies whibeeloyymber of “call
backs” are computed, but with an extended choices of CVs and firmspeafett
information on workers’ productivity. Our first dependent variabldis tthe number of
times a footballer is hired in the initial week. For subsequemksveéhe data at our
disposal are the weekly net demand for a given player aftdugtivity information and

price for all potential workers have been updated.

Our analyses examine what role, if any, workers' race ptagsployers' choice
of their squad at the start of the season and their subsequent decisions tandaet#in
footballers each week of the season, conditional on their productwite and other
factors. While the popular press has reported cases of ractaindigation between
footballers and from fans in English football, we find no racial céffiéal in employers'
choice of their squad either for the start of the season or in subsegerks as more
accurate productivity information becomes available. These resudigest that in an
environment with perfect information on productivity, taste-based idis@tion is
absent when fantasy league employers hire workers, even though suth\eould not

be unlawful and others would be unaware of it.

The remainder of the paper is set out as follows. Section Twiewe the
previous literature on racial discrimination in the labour market @thér markets.

Section Three presents our data and the institutional setting f@ntpeical analysis.



Section Four outlines our empirical strategy. Section Five presestits and Section

Six concludes.

2. PREVIOUS LITERATURE

There are a variety of reasons as to why employers disaienion grounds of
race. Profit maximising employers may exploit the labourketavulnerability of certain
groups of workers, such as illegal migrants, by offering them@mmnt at lower wages
than other workers vying for the same positions, leading to an ssdgaopensity to be
taken on but at a lower wage than might otherwise be the caseaiively, employers
may have a "taste" for employing individuals "like" themselvaswhich case white
employers are engaged in what Becker (1957) termed "tastd-dessrimination” when
they offer jobs to whites before non-whites regardless of their aptitudeefgyti. In such
circumstances, employers may pay a price for their tastedbdiscrimination if their
recruitment or promotion procedures are based on skin colour ratreraftitude or
productivity. Becker argued that the price of such discriminatimotisustainable in the
long-run in competitive markets. Another possibility is that, in therad®s of information
on prospective employees' worth, employers may judge the quaippbtants based on
group characteristics, such as age or race, resulting in whésebkastermed "statistical

discrimination” (Arrow, 1972, 1973; Phelps, 1972).

Studies capturing perceptions of racial discrimination in the labour marketssugge

it remains commonplace, a finding which is supported by in-depth indesvieith
employers themselves (see Pager and Shepherd (2008) for a rdvexdwing audit

studies which identify racial differentials in hiring ratesohiji and Blank (1999: 3194)
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conclude: "the studies to date generally suggest that hiringndiisation continues to
occur". These studies typically send CVs that differ only inithglied race of the
applicant to real job openings. Bertrand and Mullainathan (2004) for esarfupd
substantial racial discrimination in call-backs, which is unifoacross occupation,
industry and employer size. This finding has been replicated in studieg a similar
set-up? These field experiment studies are clean in the sensééyaare able to isolate
the role of race on hiring through the manipulation of curricula Vitaiethey suffer from
the fact that no actual hiring takes place. What they obseneathstre ‘call-backs' or
offers; i.e. discrimination at an early stage of the recmiitnprocess. In our data real
hires occuP. In this sense, our setting is similar to Goldin and Rouse's (2000) study which
used real auditions for musicians and found women were more likddg tored in a
blind audition when the employers could not see the sex of the mudiciahaboratory
experiment Dovidio and Gaertner (2000) find employers discriminataaal igrounds,
but only in the case of applicants whose qualifications mean the hieagion is a

difficult one®

It is only recently that discrimination studies have sought tondisish between
statistical and taste-based discrimination. List (2004) shows smodstraders from
minority groups receive lower initial and final offers than thosenfmajority groups. In
four complementary follow-up experiments exogenously manipulatingniafiton on

race he finds the observable differences in treatment are duatistical discrimination.

* See Bendick (2007) for a review of audit studiessjaling evidence of employment discrimination on
grounds of race.

® As in the case of most audit and correspondenciest, we lack information on the identity of the
employer so we are unable to test for exophobiaseaddpheilia (Feld et al., 2013).

® Charness and Kuhn (2011) summarize the experitéatature on discrimination. In the laboratory,
racial discrimination appears to stem mostly fraerentyping.
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Similarly, Zussman (2013) experimentally manipulates informatdiothe race of online
car buyers and sellers in Israel and combines it with sellers’ iates\aimed at revealing
the origin of racial prejudice. He finds discrimination againstbAbuyers and sellers is
statistical rather than taste-based. Doleac and Stein (2C8puhate pictures of online
sellers of iPods in the United States: they conclude that misation against black
sellers is due to statistical discrimination rather tharetbased discrimination. Both
Zussman (2013) and Doleac and Stein (2013) point to distrust across gsahpscause
of such behaviour, which is also consistent with Pope and Sydnor's (20ddnce that
black borrowers face higher interest rates in peer to peer lenicbngur knowledge, our

study is the first to seek to isolate taste-based discrimination in a labduat istting.

Turning to the sports literature on racial discrimination, the censeis that
racial discrimination has declined over time. Reviewing thegewaliscrimination
literature for the United States, Rosen and Sanderson (2001: F58) stiggetie
discrimination which "was easily detected in the initial stedaf the 1960s and
1970s...had mostly disappeared by the 1990s...1t is difficult to find aiveegaefficient
on race in US data these days". Kahn (2009) suggests that tHedrs@inination on
compensation in basketball found in early studies disappeared oveglihweigh there
is some evidence of an unexplained black-white salary shortfalh@relite players
(Hamilton, 1997). Further, two studies on hiring decisions for margmakers suggest
no racial bias against players or coaches in basketball (Beoah, 1991; Kahn, 2006).
However, in their review of the sports literature through to tke 1890s Altonji and
Blank (1999: 3196) argue that there is evidence of salary discriompaspecially in

professional basketball, some customer discrimination against tgirmayers, and



"some hiring discrimination, although these results depend on the splopbaition [of

the player on the field]".

There also appears to be some diminution in the degree of customer
discrimination. An early study identified racial discriminationthe value of baseball
cards traded by individual collectors (Nardinelli and Simon, 1990). pflee paid for
black and Hispanic retired baseball players is lower than thattiges conditional on
career performance statistics.However, a more recent paper finds no such price

differential (Bodvarsson and Brastow, 1999).

Racial discrimination may be less apparent than it used to beidsetdack
players have been integrated into North American professional .s@aoiffset al. (2002)
treat the integration of black players into North American bakabdlbasketball as akin
to the diffusion of a productivity-enhancing technology. Consistent tivishproposition
they show black players were more productive than white players dimenguarter
century over which sports moved from a segregated to an integiéidbreum. The

productivity differential dissipates post-diffusion.

Most of the empirical studies of racial discrimination focus ontiNé&merican
labour markets, especially the sports literature. However, theme study that focuses
directly on racial discrimination in English professional soc&aymanski (2000) shows
that teams with a higher share of black players have hightarmance controlling for
payroll expenditures, a finding which is consistent with raciatroiisnation. Whereas

Szymanski uses payroll expenditures to proxy for talent, we haset dnatch-by-match

" Unlike their study which captures customer disamation, our private individuals are picking plagén
order to win and they are in competition with other



time-varying data on individuals' on-field labour productivity, measa@dss a variety

of dimensions.
3. DATA AND INSTITUTIONAL SETTING
3.1 Institutional Set-up

We analyse the virtual market of the Fantasy Premier Le@€Rik); an on-line
game based on the Barclays Premier League, which is theigbp df professional
football in England. FPL is played by about 2.5 million individuals wha sig to play
the game in the course of a season. Participation in the FRe&eisOn subscribing,
participants are given a fictional budget of £100 million from whingy tmust purchase a
squad of fifteen professional footballers playing in the leiditee price of players is set
by the FPL and reviewed every week. Like in a real firm, diffe positions must be
filled. Here, a team must consist of two goalkeepers, five defgniilee midfielders and
three strikers. These players are real footballers playinéegsional football in the
Barclays Premier League; their actions on the pitch amarded in fantasy points.
Participants in the FPL are employers in the sense thabthegnd sell the players they
need in order to produce points and win the FPL. The overall winner tisamewith the
most points at the end of the season, or over a month for the mongay. pt is also
possible to enter teams in private leagues, so as to compete arfriEmgs’ These
competitions create incentives for FPL participants to maxirtiie number of points

scored throughout the season, even when an overall win is no longer possible.

& There are roughly 600 players to choose fromgdivan season. They cannot hire more than three
footballers playing for the same club in the Prertéague.

° A 2008 survey of fantasy league participants ss reveals that the three main reasons to pzatei
are enjoyment, competition with others and presBora peers. (Baerg, 2009).
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As well as selecting their initial squad, employers are @blige and hire new
workers after each game, subject to budget constraints. Thef@okire is the value of
the incoming player plus the gap between the value of the outgoing playhe open
market and the value the employer recovers on sale (which isenfill market price?
Employers are permitted one transfer per week which doesffiect their accumulated
points total. Any additional transfers entail a deduction of four powitgch must be
added to the financial cost of making a transfer. Once a year,p&Ricipants are

allowed to hire an unlimited number of footballers with no point penalty.

The points scoring system, i.e. the production function of our firmsesented
in Appendix Table Al. Footballers score points for playing in thaicodar week, for
the time spent on the pitch, and for the actions they perform (popiivés for goal
scoring, assists and the like, and negative points for own goals, amqlinksy offences
leading to red and yellow cards) and bonus points for overall perfoemBoaus points
are awarded to the best three players in each game, agairobasatie pre-determined
metrics (see Table Al). Productivity is thus objectively mesksdior all workers and
potential employees. The productivity measure is largely indbpe of the referee —
apart from disciplinary offences - so the behaviour of playewnlikely to be directly

affected by referees’ discrimination (Parsons, Sulaeman, Yates andrileshe2011).

Demand for particular players reflects what is known aboutr tbatfield
performance, i.e. their productivity, as well as their cost teethployer — as determined

by the market value of the player set by FPL — and emplogersonal preferences.

1 There is a gap between the buying and sellingprid players. This margin is half of the differenc
between the current price and the price at whietptayer was bought; this can be thought as angke
value added. As such, transferring players hasaméiial cost and leads to a reduction in the firmsiget.
So firms may not always optimize their teams ang re&ain from using their weekly transfer.
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Employers have excellent information on each footballer's pmdoce across the
dimensions described in Table Al, both in previous years when the séagsrasd in
the past games as the season progresses. As such, informatiothaljmotuctivity of
each potential worker improves over time, and is available toralkfilmportantly to
study racial discrimination, the summary information presentedefmh footballer
contains a colour picture, as well as his position, team, the prapaoiftiother employers
who have that player in their squad, his performance in recent esatbis current
market value, upcoming fixtures, the number of games the player is scheduledttosplay
week (usually one, but occasionally zero or two) and an injuries update. Thistrated
in Figure Al for Emmanuel Adebayor. These pictures were used tonidletethe race of
each footballer via face recognition software, using a dichotomeegasesation: white,

non-white!!

Seven features of this setting mean that we can recoverpremise estimates of
racial discrimination in relation to hiring than is possible in o8edtings. First, we are
able to identify the effects of taste-based employer disgation, as opposed to the
effects of customer, co-worker or statistical discriminationer€ is no possibility of
customer discrimination since employers do not have cltériteam production is
simply additive in individual workers' production; the absence of cdevorelations
means there is no co-worker discrimination. It also means thatameignore the
importance of productivity spill-over across workers, which would carafdi

recruitment and retention decisions by bringing in factors other itidividual talent.

" There are few players defined as other races théoanalysis they have been grouped with black
players. When ambiguities arose the ethnicity Vdeiavas defined by three individuals and a simple
majority rule.

2|n a real world setting customer discriminatiom edfect team selection via crowd attendance ategam
(Bryson et al., 2014).
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Employers have access to very comprehensive weekly data orothecivity histories
of all workers in the industry, together with their market prisestheir information set
regarding worker value is much richer than would ordinarily be #s®.cSince the
productivity of each worker (not only of employees) is perfektlgwn, at least as the
season progresses, there is no scope for statistical disaraminamployers also know
the skin colour of all workers in the population of potential recruiis: mot just proxied
by name as in most field experiments (Bertrand et al, Mataan, 2004, for example).
They are therefore able to account fully for the performaneeodkters and their race in
decisions concerning recruitment and retention. Thus, if therengréndications of

racial bias, they are unlikely to reflect anything but employer taested discrimination.

Second, employers are free to discriminate in their hiringfigind behaviour. In
this sense we are "turning back the clock” to a time when eergldaced no legal
impediments to discrimination. Therefore the costs of discrimimaire low and we can

thus identify an unbiased taste for discrimination.

Third, the setting is a single occupation in a single industrywerkers are
perfectly substitutable for one another (within a position on the)figdd the full
productivity history of workers is available at no cost; i.e. thereo monitoring cost.
Thus, this study can overcome the problem that, in many observasiuabés, it is
difficult to compare "like-for-like" workers. There could kble an issue that black and
white players are not perfect substitute if there is disoation on the pitch: i.e. coaches
are less likely to select black players or leave them on thb for shorter periods of

time. We will demonstrate below that this is not the case.
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Fourth, as in a laboratory experiment, the firms are identicaizey technology
and initial budget. In assembling the workers required by the #mployers must fill
identical job slots within the firm. At the beginning of the yelireenployers face the
same budget constraint, so their ability to recruit a mix of ranceless talented workers
is identical at the outset, although budgets vary as the seasoegsexjdue to value

added (destroyed) when selling workers.

Fifth, although firms are in competition with one another, worlkees able to
work at more than one firm simultaneously so that firms are ndir@ct competition
with one another for worker talent. Thus, in principle, all workersaseglable for hire,

subject to firms' budget constraints.

Sixth, workers have no say in the firms they join and can only ekied, so

there is no selection of workers into more (less) discriminating fifms.

Finally, employers are price takers: the price of recrumdgvidual workers, i.e.
a sign-on fee, varies substantially but individual employersiaable to influence these
prices. Prices attached to workers are exogenous to the firmelatg very strongly to
worker performance, as we shall see. As such, firms cannot texptarity workers by

offering them lower sign on fees. Once signed, there are no wages in our set up.

3.2 Does the FPL function like a normal labour market?

13 Worker selection based on perceptions of discriairy tendencies in particular occupations or among
certain employers may contribute to wage discritidma For example, Plug et al. (2014) find gayd an
lesbians in Australia shy away from more prejudioedupations.
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Before we investigate the racial differences in playeeshiwe need to establish
whether the FPL functions like a labour market. Evidence to ffestas presented in
Figure 1. Panel A shows that better performing players ipréngous season are valued
more highly at the start of the new season. Panel B shows thandefor players, as
measured by the number of times a player is picked forlisgjaads, rises steeply with
performance in the previous season. The steep non-monotonic riseeiramd demand
for high-performing players evident in Panels A and B is comgist#h a market for
superstars, as originally conceived by Rosen (1981). The discontiaatyl80 points,
which represents the top 10% of performers. Unsurprisingly, tiialidemand/initial
price plot follows a similar, albeit smoother, trajectory (Pa@gl The remaining two
panels (D and E) look at the same relationships as the season ggegrgVious week
productivity is positively correlated with demand and change in.p@eerall, the FPL
appears to behave like a labour market, where more productive wanleein higher

demand and command higher fees.
[FIGURE 1]

One might question whether employers would express their disctonyna
preferences in a set-up like the FPL since there is no physteaaction between
employers and employees. However, it is not always the tbaden large firms most of
the individuals involved in the hiring decision will have to meet impleyee later on.
But, perhaps more importantly, psychologists have shown that pictutggkmdwn out-
of-group individuals trigger more activity in the amygdala, a suiloebrstructure of the
brain involved in emotional learning and in particular danger, thaarpg on unknown

in-group members (Hart et al., 2000). This activity was positivetyetated with other
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measures of unconscious racial bias, such as the Implicit AsisociTests, or eyeblink
startle, but not to the modern racism scale (Phelps et al., 2008).inthcates that
discriminatory behaviour is controlled unconsciously - what Kahner@@mlj calls

"system 1" - and does not require physical contact.
3.3: Data Description

Each week, the FPL participants select the 11 players from lhainan squad
who will score points for their fantasy team depending upon theiompeahce in real
football games played that week, as well as a captain whodaqgtivity will be doubled.
The data available to us only cover the number of employers whaahgiven footballer
on their books, not whether this player has been selected to scoref@othtsteam. In
that sense, our set up is similar to audit studies in that weihf@veation on potential
employees not employers. We share with these studies the ldalowtedge on the
characteristics of employers, but survey evidence amongstpapelation of fans
attending Premier League games during the season 2008/09 sugp8%b tvare non-
white, while ethnic minorities represent 14% of the UK populaffaRootball fans in
England are thus disproportionally white. However, while based okrigesh Premier
League, the FPL is open to anybody. We collected data on the distrilmiitfantasy
league participants in 2013, at which points the FPL had expended to 305 pidlyers
and gone more international (the website now lists 6 differagukges). However, even

at this later date, 48% listed the UK as their country eidemce, with an additional

¥ http://www.epfl-europeanleagues.com/changing_faoeand
http://www.ons.gov.uk/ons/rel/census/2011-censysgkatistics-for-local-authorities-in-england-and-
wales/rpt-ethnicity.html
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17.5% and 9.8% residing in Europe and the West respectively. As sudanvbe

confident that the majority of participants are white.

We have match-by-match data on players' performance as indmatbe FPL
scoring system of all footballers registered in one of theo@théll teams playing in the
Premier League in the three seasons 2008/09, 2009/10 and 2t1THi4.gives us a
total of 1,767 footballers, about 600 per season. Since the Premier staigsidefore the
transfer window for professional footballers is closed, not all @ilgis are available to
be picked for the first game. Subsequently, professional teamsaresietr players in
January, and players from their academy may join the leaguegdhe season. As such,
only 1,327 players are available for pick in weeK Each club plays 38 games in the
season. We have thus an unbalanced panel of 60,086 player-match observaitigns. T
six per cent of potential employees are non-white, two and halfs tiat®ve the

percentage of non-white in the English population as a whole.

The player performance data available to all employers £droen FPL, which
runs the fantasy league. Players' productivity is based on rudimeabjectively
verifiable data of their performance in a game, as explained abdve appendix Table
Al. Individual points in a given week range between -6 and +32 withaa wfel.50"°

Points scored by players is of interest in its own right simeecan establish to what

15 participants in fantasy sports leagues in theddnBtates in 2008 were 80% male, 90% Caucasiéf, 78
with a college degree. (Baerg, 2009)

% The English Premier League is composed of 20 ahaloh season. At the end of the season, the bottom
three are dropped (relegated) and replaced byeasieperforming teams from the Championship league.
We only observe 24 teams since Newcastle United/é@st Bromwich Albion were relegated at the end of
the 2008/09 season but gained promotion to plalyer2010/11 season.

" That is 444 players in season 2008/09 and 2001239 in season 2010/11.

18 szymanski (2000: 597) notes that there were otiladk players playing in the 38 English profesaion
football clubs in his data in 1974. By 1993 blatkyers were much more common, accounting for atoun
8 per cent of his sample.

9 Not all footballers play in a given week, so theda score is actually zero.
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extent there are any racial differences in the productfifpotball players. Table 1 and
Figure 2D report no difference in weekly points by race. Oker full season, total
productivity is also very similar between white and non-white galgywith the average
player scoring about 40 points. Note however that the superstar fotballe

disproportionally white: whites represent 78% of the top 1% performers (Figure 2A)
[TABLE 1]
[FIGURE 2]

Time on the pitch enters our performance metric. But this couddf ibe a
function, in part, of racial discrimination among "real world" Piesship coaches if their
decisions regarding who to play and how long to play them for ai@lyabiased, either
because they are responding to customer preferences for whigesplay because they
are indulging their own taste-based discrimination or statistisarimination. There is,
however, little evidence of racial differences in playing tinvelsites are marginally less
likely to play but conditional on playing, play for a few more misufEhese two inputs
appear to compensate for one other so they are unlikely to contiwbaryy variation in

overall productivity.

We find little evidence of differences in productivity betweerygta of different
races, supporting Goff et al.'s (2002) observation that top-flight gmiofeal sports are
racially integrated (see below)he second main determinant of demand for a player is
price. Prices are set by the FPL and appear to be a functiparfoirmance and net
demand (see below). At the beginning of the season, price range=ebei3.9 million
and £14 million (Christiano Ronaldo) and, on average, non-white playensaagenally

more expensive at the outset. Indeed the distribution of initied i slightly shifted to
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the right for non-white players (Figure 2B). This is surprisiagsidering that there is no
difference in productivity but may reflect the fact that ptaydiffer along racial lines on
observable characteristics. Non-whites are more likely to haame fresent in the league
last season, as such there is less uncertainty about their priguctihey are also more
likely to be non-British nationals, more likely to have played foir thational team and
to play at least once in the season. More importantly, they playfferent positions.
Non-whites are more likely to play as forwards, the most expemdayers on average
and they are least likely to be goalkeepers, the least expeapisiyers on averad@.
Below we come back to this issue of whether the set pricefaiaréAfter the initial
valuation, players’ prices are reviewed on a weekly basis. Inneak, 80% of prices
remain the same, and weekly price adjustments are in genaathl $hese distributions
are almost identical by race (Figure 2E) but non-whites loosgimadly more value than

white players in any given week (-0.007 vs -0.005).

Table 1 also reports the mean of the two outcomes of interektt detmand and
weekly net flow. The number of times a player is chosen by @meg in their initial
squad is only available for the 2009 and 2010 seasons. On average, there are 70,000 picks
for a white player and 60,000 for a non-white but this difference is tagstgally
significant. The distributions of initial demand are almost ingggtishable but note that

at the very top end, there are only white players. There is rerefiffe in net transfers

2| ang and Lehmann (2011) discuss constraints oriampability to discriminate when potential
working populations are heavily skewed raciallyekyor the most racially biased position, goalkegpe
non-whites represent 10% of the potential employees
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and the distributions are perfectly super-impdseBased on these descriptive statistics

there appears to be little evidence of discriminatory behaviour amonggiaifitipants.

4. EMPIRICAL STRATEGY

We investigate two potential dimensions along which racial digtation may
occur, namely initial hires at the start of the season andféns during the course of the
season. There may be discrimination in the labour market if, condibaraérformance,
employers are simply less likely to purchase non-white platesisgiven price. Since all
other channels of discrimination are blocked, racial differeimchses will arise through
taste-based discrimination in the way Becker envisaged (Kemjifand Blank, 1999:
3170). As Kahn (2009: 14-15) notes, identification of racial bias in hiringfiaing
decisions is best investigated using performance differences gfina@laworkers, as
opposed to the average worker because only the former is informativetladanargin
where the hiring/firing decision is made. This is precisehatwe observe in our data
since all players are available for hire by all employgrany point in time, and can be

dismissed with the low dismissal costs described in Section Three.

First we investigate whether there are any racial difigge in employers' squad
choice for the start of the season and, if so, whether they cancbansed for by
performance in the previous season, initial price and other obseokabtzcteristics of
the player. If a player is new to the league and has no infamati performance in the

prior season, values for previous season metrics are set to zetbeantservations

%L The mean net transfer is positive as some paatitipjoin the FPL during the season. Those late
participants buy 15 players and do not sell argdileg to a small positive net demand overall.
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identified with a dummy variable set to unity for players neth&league. This category
is a mix of young players, players who used to play in lowemukEsadespecially those of
promoted teams) and players who previously played abroad. We thomtesa

regression of the (log) number of initial picks for each prodesdifootballer, accounting
for race, a quadratic in price, a quadratic in previous yedorpgnce and the player’s

characteristics.
InPick; = B,Race; + B,Fees; + fsFees? + ByPerf; + BsPerf? + fX; +& (1)

Standard errors are clustered at the individual level, so aptioreaorrelation in
the popularity of a player between seasons. Additional robustness astitkate this
model using quantile regressions rather than ordinary least sqoaassdss whether
discriminatory behaviour differs at different points in the himligribution; for example
if the costs of discriminating against high performing playetsgber, we could expect

lower discrimination at the top end of the distribution than at the bottom.

Second, we are in the unique position to observe the dynamics of distiim
over 38 periods. As employers re-optimise their teams on a yveakis, we investigate
the determinants of employers' net demand for players, thaeidjfference between the
number of hires and the number of fires a player is subject toneitf> We normalise
net demand on a weekly basis so that estimates can be integgetedations from one

standard deviation.

There are three reasons to suspect that discriminatory behaviemnpbbyers

may diminish over the course of the season. First, as Antonovic(20@h: 923) note in

22 Only the stock of picks is available in the dathand, and we cannot distinguish between thevinflo
(hire) and outflow (fire).
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the context offhe Weakest Link TV show, "the implicit cost of taste-based discrimination
rises as the game progresses (because one's probabilitynoigvihe game is higher in
later rounds) discriminatory outcomes due to taste-based disdimnirghould diminish
over time". Intensified competition should reduce discriminatory bebawaweer time in
the FPL for the same reasons. Second, whereas at the stetsglason employers must
rely on player performance information from the previous season, genpidormation
about player performance is continually up-dated throughout the seatothat if there

is any uncertainty regarding productivity at the outset that dodigce some statistical
discrimination, this dissipates over time as employers obseryerigldform”, including
that of footballers they have not selected such that the informatigroaluctivity is
perfect and covers the full set of employees and potential eegdoYyhird, there may be
attrition in the employers remaining active in the leagutorfexample, it is those who
are most committed to winning, or have the greatest chancenningj who continue to
hire and fire to the end of the season. Figure 3 shows movement iattdemand for
players over the course of the 38 week season for the pooled seaderappérent that
market activity declines over the course of the season, perhagdingflfalling effort as
most employers find they are unable to win, or growing employeepgons that they
have optimised in the face of budget constraihfBhe sudden drop before week 20 is
likely due to the Christmas holiday season. If we assume thaindisatory behaviour is
costlier for these employers still playing towards the endhefseason (since under-

performance via discrimination is most keenly felt by theswleyers) differential

2 We are unable to identify individual employersir data so we are unable to assess the directstfe
employer attrition.
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attrition should mean discrimination declines over the season. As aseflexibly

controlling for time, we run robustness check splitting the season into four periods.
[FIGURE 3]

Additionally, every two years, the Africa Cup of Nations takes placek&olher
international tournaments, it occurs during the regular Europeasorseso that
international players from participating nations become unavaikablelay for their
teams. Our data straddle the 2010 competition which took place in Abgm@en the
10" and 31th of January. To account for the non-availability of playens farticipating
nations we include a dummy for international players from theifgung nations. The
dummy is switched on two weeks before the beginning of the tournamenitp to three

days after the end of the national team's participafion.

We isolate race-related differences with a dummy variaaetifying non-white
players. The specification includes the same individual charstatserias in (1), plus
indicators of weeks of play, to capture potential fluctuation irtiggants’ interest
through the season, an indicator of participating to the 2010 Afugad® Nations, and
an indicator on the number of games scheduled to play during the weskarfeethe
updated values after last performance. The measures of progucaipture various time
dimensions. A priori, employers may use different productivity iceetand face a trade-
off between using recent productivity which may capture some ranagatbmponent,
or use a long term average which may fail to capture retamge in player’s form. We

include three, covering different periods: the immediate productivigt (period

4 players from teams eliminated after the first umould be back at their British clubs by thé'21
January, while those participating in the finals anly back on 8 February.
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performance), the three previous periods, and the overall performaneetise season
started. Considering that we have repeat observation for platendard errors are again

clustered at the player levél.
APick; = B1Race; + ByFees; + BsPerfy_1 + PaPerfir_z/a + BsPerfiije—1 + BXie +
fO) + & (2)

Finally, to absorb any remaining characteristics of the pléyar may not be
captured by these observables, we also estimate a playen/deasl fixed effect. The
race effect is then identified through its interaction with peréorce and price; i.e. are
non-white players more likely to be traded than white playersgatem level of recent

performance or price?
APick; = BoFeesy; + BsPerfii_1 + BaPerfi_o/a + BsPerfi1s 1+

y2Fees;; * Race; + ysPerfi;_y * Race; + y,Perfi;_;/4 * Race; + ysPerfi 1 *

Race; + BX;e + f(£) + 1 + & )

5. RESULTS
51  Graphical Evidence

Figure 4 presents information on the relationship between perforpanoe and
demand for players by race, both at the start of the season and ttherisgason. As
shown from Figure 2, it is notable that there are only white paysvards the very top
of the rankings in terms of last season's performance, raisisgjangeas to whether one

can recover a white-nonwhite differential in demand conditional oforpeance at the

% We also estimated models with standard errorsasied at the player/season level, but results weng
similar and are not reported here.
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very top of the performance scale. Where there appears to bmorosupport the
association between initial demand for players at the starheofseason and their
performance in the previous season appears very similar by(Pamel A). Note that
while the relation between performance and pick is linear ieaadefinite kink for top
performers. The same is also true during the course of the se@asorlemand rising
with points for both whites and non-whites in a similar fashioneadtlup to the higher
reaches of the points distribution, after which point the number ofrptdngervations is
very small (Panel C). Similarly, throughout most of the pointsidigion the association
between player performance and price is similar by race, Ibdtie start of the season
(Panel B) and during the course of the season (Panel D), but thbilericing of
performance is linear for whites, for non-whites it tails aff very high weekly

productivity levels, but again there are very few observations in this range.
[FIGURE 4]
5.2  Racial Differencesin Outcomes Other than Employer Demand for Players

As Table 1 shows, white and non-white players differ in observaliie itnavays
which may also influence players' propensity to be chosen fdingtaaquads. It is
therefore sensible to move to a multivariate framework in whickamecontrol for racial
differences in observable traits which might obscure employprspensity to
discriminate. Table 2 presents results for eight different outserfoair related to players
at the beginning of the season, and four outcomes that unfold during the obting
season. It is apparent that, conditioning on the observable player and team playedis

at the bottom of the table, there are no racial differentisls Mespect to the various

24



dimensions of footballers’ productivify. The only statistically significant differential is
that non-white players are valued at around 2 per cent less tmservationally
equivalent white players at the beginning of the season (row 1)tlsaméhat remains
over the season, since there is no difference in price clentiee season unfolds (row
5)2" Since we control for initial price in most regressions, differential will not affect

our estimates of discrimination in hiring.
[TABLE 2]
53 Initial Sqguad Selection

Table 3 presents our first main set of findings on log hires astém of the
season. There is no racial differential in initial hires whenpaoing raw hiring rates
(column 1), a finding that holds conditioning on player's position, age, birtle,pla
international caps status and club playing for in the Premiagues (column 2).
However, initial price plays a big part in whether a playeselected by employers for
their initial squad, as we saw in Figure 1 Panel C. When we camdn initial price we
find non-white players are 20%hore likely to be selected than white players. This
positive discrimination might be related to the initial under-pgciof non-white
player$®. However, the non-white coefficient falls in size with the aolditof past
productivity information, such that the racial differential is no gken statistically
significant (column 5). When including both price, and productivity measunitial

demand is driven by past productivity but not price. However, playgersviiich past

% For points accrued this week and minutes playeditioning on having played does not alter these
conclusions.

2T\We are not privy to the algorithm used by FPL étedmine prices.

2 Based on this result a price difference of 0.1@lwanake participants indifferent between a whitd a
non-white player, this is remarkably similar to thteserved price differential.
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productivity is unknown, because they did not play in the Premier kedagtiseason, are
also more popular. This may be driven by well-known foreign plggarsg the league

and benefiting from a halo effect.
[TABLE 3]

The distribution of initial pick is characterised by a large fllplayers with a
very low number of hires and a long tail of super-stars attractitgrge fraction of
participants — note that the pricing is such that participarisoaly afford a few super-
stars due to their budget constraint. Thus, we assess whetheciedifferential in
hiring differs at different points of the hiring distribution. Tadleeports estimates of
guantile regressions estimated for the following quantile: 10, 25, 50, 75 arp&a.
from the 98' percentile, all coefficients are positive, albeit non-statily significant.
At the 90" percentile, we potentially observe some discrimination happeninggsinite
superstars, maybe driven by the relative shortage of non-whitesguge This difference
is not statistically significant. Note that the positive dffetnot having a productivity
record is driven by very popular players, that is, superstars tvogigh leagues coming

to play in England. As such, their expected productivity is likely to be high.
[TABLE 4]

Finally, we estimate our favoured specification (Table 3, Colunforgifferent
subsamples. First, we differentiate for having played in theniéreLeague previously.
Our prior would be that for individuals who haven't played, there is ranoertainty
about their productivity such that potential employers may rewersoime type of
statistical discrimination. Second, we split the sample by preypooguctivity to test

whether variation in the penalty for discrimination faced by epgyt (in term of lost
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inputs) affects their discriminatory behaviour. Third, we splitdample by position on
the field since productivity and racial composition differ by positiLastly, we split the
panel by nationality, as employers may be more likely toridigtate against non-white
foreigners than against non-white nationals. Table 5 display®shés of these tests of
heterogeneity in the racial gap in hiring. In most instancesidhewhite coefficient is
positive but it is only statistically significant in the bottom = of last year's
performance distribution where non-white players are substantiadhe likely to be
picked. Overall, we find no evidence to suggest that employerdisgceminating on
grounds of race when making their first hires for the seasonfand/thing, they may

favour non-white players.
[TABLE 5]
54  Net employer demand for players

We now turn to net employer demand for players over the cour$e ceison.
An advantage of our set-up is that we can observe the dynamicsgfdnd firing. This
is important since as more information about contemporaneous productivity of eesploye
and prospective employees become available, employers may iin@se hiring

decisions.
[TABLE 6]

Although net demand for non-white players is lower than it is for white players, in
the absence of controls, the difference is quantitatively sm@l01(-of a standard
deviation or 50 employers) and not statistically significantbl@&, column 1). The

conclusions remain the same when we introduce controls for playexct#rastics and
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three measures of productivity: performance in the last ggedormance in the
previous three games, and total points accumulated in the season tipatipidint. Note

that hiring/firing decisions appear to be primarily based on thst montemporaneous
measure of productivity, even so this measure, to a large extaptbenaffected by
chance. A point in the last game leads to 4 times more tradingtpaint in the previous
three games. Productivity from periods past t-4 are largely dissyyparticipants in the

FPL base their hiring/firing decisions on productivity shocks.

The non-white coefficient remains at the same level and insignif when
conditioning on player price (column 3) or initial pick at the stathe season (column
4). In column (5) we test whether employer demand reacts diffrenproductivity
information depending on the race of the player. None of the intera@rensignificant
and the main coefficients thus remain at the same non-signifleast. Finally,
estimating a fixed effects model (Column 6), a small negatss®ciation between being
non-white and accumulated points in the past three games is apparantiuiot

economically significant.

There is little evidence of racial differentials at theam, and none at any of the
guantiles in the net transfer distribution (Table 7), with most ofctiedficients being

Zero.
[TABLE 7]

Finally, in Table 8 we test for heterogeneous effects in distation across sub-
populations using specification 3 of Table 6. First, we restricsfimeple to footballers
who actually played at least once in the league during the seasmondS we assess

whether individuals for whom less information on past productivity waslahla
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(because they did not participate in the league in the previousnyeae more or less
likely to be discriminated against as productivity information iseaéed. Third, initial
pick is likely to affect the potential subsequent net transterses split the sample into
quartiles of initial picks. Fourth, since the racial composition diffey position, we
separately estimate the regression for each position. Fiftlspitethe sample between
national and non-national players. Sixth, we test whether, astedpealiscrimination
decreases over time for reasons presented above: costs of idsgom selection of
participant, more valid productivity information. On all these dinarsiwe find little
evidence of racial discrimination (Table 8). The only statidyicsinificant effects are
the lower likelihood of keeping non-white players among i) those ise¢hend and third
guartile of the distribution of the initial squad demand, ii) those fochvno productivity
information was available at the beginning of the season, and wafdrplayers. In all
cases, these effects are small. Although there are thebggrticamds for suspecting the
race coefficient to vary over the course of the season, ihere@ empirical support for

this proposition.

[TABLE 8]

6. CONCLUSIONS

We have examined whether there are racial differences imghates in a setting
where we can discount the possibility of discrimination on grounds tithertaste-based
discrimination. This setting is a virtual labour market for prsifesal football players.
The players are real: they play each week in England's togsgiohal league, the

Barclays Premier League. However, the market for thewices is virtual: it is an on-
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line game where participants operate as employers, buyingedlimd) players in order to
win the fantasy football league. The setting is particulathactive because the football
players do not play together once picked, so there is no opportunityofaorker
discrimination; the employers have no customers, so there is nantenbased
discrimination; and employers have perfect knowledge of individuafema time-
varying labour productivity, precluding the possibility of statidtaiacrimination. What
is more, there is no legal bar to employers exercising astg for discrimination they
may possess, making the costs of such discrimination lower thgrataen the real
world. If taste-based discrimination is an important component in cgms hiring
decisions, we would therefore find it here. In addition to our abditgdlate the impact
of taste-based discrimination, our setting has a number of othemaiteactive features
including identical firms with identical budgetary constraints; shbstitutability of
football players for one another (at least within position on theh)pifolayers are
simultaneously available for hire by multiple firms; fees danployees are exogenously

given; and players have no choice as to whether they are hired by an employer or not

We find no evidence of racial discrimination in hires, eithethetstart of the
season, when employers pick their initial squad, nor during the courde cfeason.
Productivity is the main driver of hiring/firing decisions. A raoecurrence of
discrimination is in the hiring/firing of employees who are rtewthe league and for
which productivity information at the beginning of the season was rolabie. This is
consistent with our interpretation that when productivity informatsoaviailable there is

no discrimination.
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One could assume that our results indicate that football is a nomdrsating
environment, but there is ample evidence of racial discriminationeletywlayers and
from fans. The finding of no discriminatory behavior against non-wistesonsistent
with other studies which suggest that racial differences in madtedmes are not driven
by taste considerations. Instead other factors are at play.xBarpke, a number of
studies point to the importance of statistical discriminatiost(l2004; Zussman, 2013;
Doleac and Stein, 2013) while others, such as Plug et al. (2014), emphiasize
importance of worker sorting based on perceptions of discrimination fitairce
occupations or among particular types of employer. Since th@seels are closed in
our setting, it is perhaps unsurprising that we do not find any esedeindiscrimination:
taste-based discrimination is low enough that employers do nottevaear the costs in
term of reduced productivity. Our findings are also consistent with studiel whint to
a diminution in the extent of racial discrimination in sports onpém¢ of employers and
fans. The difference in discriminatory behaviour between thet smmtext and the
general labour market is likely to be driven by the availgbiit good productivity
measures for all possible employees in the sports labour madkete® improving the
dissemination of workers’ productivity in the general labour mackeid thus reduce

discriminatory behaviour.
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Figure 1: Does Fantasy League function like a market
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Figure 2: Racial Differences in Performance, Price and Demand:

A] Last Year Performance by Race D] Weekly Performance by Race
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Figure 3: Market activity per week
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Figure 4: Racial Differences in market relationship:
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Table 1: Descriptive Statistics:

White Non-White
Fixed characteristics mean s.d. mean s.d.
Price at t=1 5239  1.404 5.403* 1.274
Nbr of picks at t=1 70779 129493 60226 100267
Points last year 40.751 51.833 42.944 48.517
Top decile points lastyear 104 306 0.070% 0.255
Notin league last year 0.367 0482  0.308* 0.462
Non UK national 0482 0500  0.664* 0.473
Age 26.610 5131  26.079* 4.505
International cap 0586  0.493  0.651%* 0.477
Defender 0317  0.466 0.333 0.472
Forward 0.147 0354  0.266** 0.442
Goalkeeper 0159  0.366  0.030%* 0.170
Mid fielder 0.377  0.485 0371  0.483
Neverplayedin Season 5160 0367  0.109% 0.312
Nbr Observations 1125 642
Weekly varying variable
Played in Game 0.478  0.500  0.502** 0.500
Minutes played \if played 77,15 0233 73.54* 0.304
Points 1.508  2.569 1.499 2.525
Change in Price -0.005  0.037  -0.007** 0.038
Net Transfer 123 11,441 72 10,777
Nbr Observations 38,059 22,027

Source: Fantasy Football league 2008/2011

*xx xx * reflect statistical difference of the means for the two groups at the, 28%0

and 90% confidence

Number of picks is only available for season 2009/10 and 2010/11, the sample size is
thus White (751) non White (416).

b Conditional on being in the league last year: sample size: White (712), non White (444).
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Table 2: Racial Differences in OQutcomes:

Coefficient s.d. R
Season fixed variable
Ln initial Price -0.019** 0.008 0.79
Never played during season 0.000 0.014 0.19
Duration of play during season 19.986 53.296 0.34
Total number of points during season -2.118 2.240 0.37
Time varying variable
Weekly change in Price -0.0005 0.0005 0.092
Played this week -0.003 0.018 0.122
Points accrue this week -0.104 0.077 0.076
Minute played this week -0.470 1.772 0.113

Note: Estimate of race effects on separate regressions.

The specification for season fixed variables includes: total points lasivghae last

year, not in league last year, season indicator, a quadratic in player’s atjyen pd&
nationals, international status (English and other), club indicator. The sangpie thien

1327 and the standard errors are clustered at the player level.

The specification for time varying variable include: player’'s charsties, season, game
week and number of games played in that week (0, 1, or 2). For weekly change in value,
we also include a quadratic in points accrue in the previous week and initial value.
Standard errors are then clustered at the player level and sample size is 58,759.
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Table 3: OLS- Log Hires at the Start of the Season

1) 2) 3) 4) ®)
Non-White 0.025 0.095 0.214** 0.073 0.102
(0.127)  (0.119) (0.102) (0.087) (0.087)
Initial Price 1.396*** 0.152
(0.181) (0.193)
Initial Price Square -0.050*** 0.002
(0.010) (0.011)
Points previous season 0.025*** 0.025***
(0.002) (0.003)
Points previous -0.024* -0.042***
seasofiooo (0.012) (0.005)
Not in league last year 0.785*** 0.738***
(0.180) (0.185)
Constant 10.333** -0.424 -0.119 5.429*** 5.467***
(0.080)  (1.747) (1.504) (1.313) (1.447)
Controls? No Yes Yes Yes Yes
Observations 883 883 883 883 883
R-squared 0.00 0.21 0.37 0.50 0.51

Note: OLS estimates: Controls are: season dummy; player's position; quedage;
UK born; England international; international of another country, and club at which
playing. Standard errors clustered at the individual level in parentheses.

*** n<0.01, ** p<0.05, * p<0.1
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Table 4: Quantile Regression of log Initial Hire

010 Q25 Q50 Q75 Q90
Non-White 0142  0.128 0.162 0.068 -0.256
(0.148)  (0.127) (0.105) (0.130) (0.174)
Initial Price 0.617*  0.653*  0.190 -0.148 0.002
(0.409)  (0.277) (0.264) (0.274) (0.313)
Initial Price Square 0.023  -0.028*  -0.003 0.018 0.007
(0.023)  (0.017) (0.016) (0.016) (0.018)
POINts previous Season gonuxx 0,025+  0.020%*  0.030%*  0.029%*
(0.004)  (0.004) (0.005) (0.004) (0.004)
Points previous -0.009  -0.034*  -0056**  -0.081%*  -0.076%*
seasofi1000 (0.024)  (0.019) (0.022) (0.021) (0.021)
Notinleague lastyear 149 0423  0.845%*  0.959%* 1228+
(0.238)  (0.263) (0.310) (0.293) (0.346)
Constant 2517  5.044%* 6105  7.000%**  9.637*
(2.273)  (1.804) (1.17) (2.107) (2.412)
Pseudo R-squared 0.33 0.35 0.35 0.31 0.27

Note: Quantile estimates are estimated simultaneously: Controseason dummy;
player's position; quadratic in age; UK born; England international; international of

another country, and club at which playing. Standard errors are obtained by bootstrap
(100 replications)

*** n<0.01, ** p<0.05, * p<0.1. Sample size: N=883.
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Table 5: OLS - Log Initial Hire — Test for Heterogeneity

Population Non-White R N
Played in FF last season ?01531) 0.57 706
Did not Play in FF last season ((3003?;'7) 0.35 177
Points last season: Quartile 1 ?0622:?;; ’ 0.41 137
Points last season: Quartile 2 ((30210793) 0.36 190
Points last season: Quatrtile 3 (()02;:378) 0.35 180
Points last season: Quatrtile 4 ((30011345) 0.44 199
Defender (()Oolg 4?7) 0.48 304
Forward (()0023378) 0.63 154
Goalkeeper (8223) 0.74 99
Midfielder ((36.21057) 0.53 326
UK national ?691528) 0.52 402
Non-UK national (()(')_112103) 0.54 481

Note: The non-White column reports the estimates on the coefficient for non-white
players in a log initial hire model whose specification is identical to the omedeh
Table 3, column(5). Standard errors, in parentheses, account for clusteringlayeéhe p
level: *** p<0.01, ** p<0.05, * p<0.1
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Table 6: OLS — Normalised Net Employer Demand for Players

1) 2 3) (4) (5) (6)
OoLS OoLS OoLS OoLS OoLS FE
Non White -0.013 -0.003 -0.013 -0.011 -0.019
(0.009) (0.010) (0.010) (0.012) (0.109)

Points last 0.114*** 0.1214*** 0.104*** 0.109*** 0.103***

game (0.009) (0.009) (0.010) (0.012) (0.011)

-- *non-

white 0.014 0.012
(0.017) (0.016)

Points in 0.025*** 0.026*** 0.025*** 0.025*** 0.026***

previous 3 (0.003) (0.003) (0.004) (0.004) (0.004)

games

--*non-

white 0.003 0.007
(0.007) (0.007)

Total -0.006***  -0.005*** -0.003*** -0.004*** 0.000

Points by t-4 (0.000) (0.000) (0.001) (0.001) (0.001)

-- *non-

white -0.001 -0.002**
(0.001) (0.001)

Player price -0.444%** -0.358*** -0.444**  -6.652***

after last (0.050) (0.058) (0.057) (0.054)

game

--*non-

white 0.001 -1.187
(0.073) (0.880)

N picks for -0.033***

starting (0.006)

squads

Controls No Yes Yes Yes Yes Yes

R-squared 0.00 0.12 0.13 0.12 0.13 0.15

Note: Controls are season dummy; player's positjaagdratic in age; UK born; England international;
international of another country, club at whichyig, game week, African Cup of Nations, indicatof
number of games played in the week. Nbr of obsemat= 58,319 or 38,511 in (4). Standard errors are
clustered at the football player level. *** p<0.0%,p<0.05, * p<0.1
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Table 7: Quantile Regression: Net Employer Demand for Players

Q10 Q25 Q50 Q75 Q90
Non-White -0.003 0.000 -0.001 -0.000 -0.000
(0.002) (0.001)  (0.000) (0.000)  (0.000)

Points last game 0.045*** 0.022*** 0.017*** 0.062** 0.156***

(0.002) (0.001)  (0.001) (0.003) (0.010)
Points in previous 3 -0.000 0.001%*  0.002%**  0.006***  0.042%*
games (0.001) (0.000)  (0.000) (0.001) (0.003)

Total Points up to J0.007**  -0.003*** -0.001** -0.000** -0.000**

t-4 (0.000) (0.000) (0.000) (0.000) (0.000)

Price at -1 J1.040%*  -0.284%* -0.062**  0.000  0.010***
(0.031) (0.011) (0.004) (0.0.002) (0.002)

Pseudo R-squared 0.18 0.07 0.03 0.08 0.29

Note: Quantile estimates are estimated simultaigo@sntrols are season dummy; player's position;
quadratic in age; UK born; England internationaternational of another country, club at which pigy
game week and indicators of number of games playdte week. Nbr of observations = 58,319
Standard errors are obtained by bootstrap (10@cejans)

*** 0<0.01, ** p<0.05, * p<0.1.
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Table 8: OLS - Net Employer Demand for Players — Test for Heterogeneity

Population Non-White R N
Played at least once during season (8815 0.13 52,275
Not in league last year (8852; 0.15 16,913
Initial Selection: Quartile 1 ?00856) 0.08 9,556
Initial Selection: Quartile 2 ig:ggz 0.09 9,654
Initial Selection: Quartile 3 igzgﬂ; " 013 9,673
Initial Selection: Quartile 4 ?006:22) 0.19 9,628
Defender igzgﬁ) 0.14 19,425
Forward igzggi; 0.15 10,907
Goalkeeper ((3008220) 0.15 6,516
Midfielder ig:gg% 0.14 21,471
UK national igzg(l);) 0.12 26,005
Non-UK national igzgﬂ) 0.13 32,314
Week 2-10 ?6902257) 0.24 12,898
Week 11-19 igzggg) 0.14 13,746
Week 20-29 igzggg) 0.11 16,202
Week 30-38 ig:ggé) 0.09 15,473

Note: The non-White column reports the estimatethercoefficient for non-white players in a netaséer
model whose specification is identical to the oaéreéd in Table 5, column(3). Standard errors, in
parentheses, account for clustering at the plagyex]*** p<0.01, ** p<0.05, * p<0.1
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APPENDIX

TABLE Al: POINTS SYSTEM IN FANTASY FOOTBALL

ACTION POINTS
Playing up to 60 minutes 1
Playing 60 minutes or more 2
For each goal scored by a goalkeeper or defender 6
For each goal scored by a midfielder 5
For each goal scored by a forward 4
For each goal assist 3
Clean sheet by a goalkeeper or defender 4
Clean sheet by a midfielder 1
For every 3 shot saves by a goalkeeper 1
For each penalty save 5
For each penalty miss - -2
For every 2 goals conceded by a goalkeeper or defender -1
For each yellow card -1
For each red card -3
For each own goal -2
Bonus points for the best players in a match 1/3

BONUS POINTS:

The three best performing players in each match according to the Bonus Ksiais S
will receive additional bonus points. 3 points will be awarded to the highest scoring
player, 2 to the second best and 1 to the third. The Bonus Points System is based on
statistics on various dimensions of the player’s performance collected T OP
(http://www.optasports.com/).

39



APPENDIX FIGURE Al
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