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Abstract

Due to tightened safety regulation, some Italiacceo teams had to temporarily play home
matches in empty stadiums in 2007. We exploit &vient and find that referees exhibited
home bias caused by social pressure when spectetoespresent.
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1. Introduction

People experience social pressure in one form athan But it is typicallyery difficult
to empirically quantify this effect. The contriboni of this paper is to provide such evidence
using a natural experiment from the Italian socleargue. We use a unique source of
exogenous variation in the number of spectators thee drastic tightening of safety
requirement in the stadiums following a hooligacidient in Sicily.

We find surprisingly large and significant effed¢tsat the home teams are favored in
games with spectators compared to games withouttespes. Depending on the type of
punishment, the bias effects are in the order albZl0 percent. We find no evidenioe the
hypothesis that home and away players have asymenibethavioral responses due to social
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pressure from the crowd. Our results therefore ssigthat the effect from social pressure
stems from the behavior of the referee rather tharmplayers.

2. Data and empirical framework

On February 2, 2007, supporters from the Italiantiall clubs Calcio Catania and
Palermo Calcio clashed with each other and the@oali Catania in serious acts of hooligan
violence. Following the riots, the Italian government forceghms with stadiums having
deficient safety standards to play their home gamigsout spectators.We will use the
drastically tightened regulation as an exogenougat@an in the number of spectators to
evaluate the hypothesis that referees may be bagetb social pressure.

We use data from Serie A and Serie B for the sed606/2007 up to the point where alll
teams apart from Catania played in front of specsaigain. The season consists of altogether
842 games. Excluding the Catania games, 21 ganvesbeen played without spectatdrs.

Referees control the games by having the possilbdiadjudicate fouls, yellow cards, and
red cards. Committing a foul implies that the oppgdeam gets possession of the ball. If one
player receives two yellow cards, or one instadt card, then he is sent off the pitch. 41
different individuals have refereed the games i tho leagued.Apart from the referee,
there are two linesmen and one fourth referee ah emme. However, they cannot make
binding decisions, and the linesmen are only rarelplved in the decision variables that we
are interested in. The fourth referee has an adimatiive duty.

The data is obtained from the Italian newspapeiGaazetta dello Sport's home page.
Because the number of fouls per game differs acossces, we also use data on fouls from
the home page of the broadcasting network ESPN.

To test whether referees are biased due to sowémispre we construct the following
specification. Lety;j denote referegs behavior in game (fouls, yellow cards, and red cards)
and letX be an indicator variable for if the game was playethout spectators. Then, the
average change in the behavior of referees’ tows@dcome team in games with and without
spectators is

B =E[Y| X=0, Home=1] - E[Y| X=1, Home=1],

where Home is an indicator variable. The averagengé in the behavior of referees’
toward the away team in games with and without tspexs is

L YP=E[Y| X=0, Home=0] - E[Y| X=1, Home=0].

The bias of a referee is defined &5° = f7°™ -5"¥ since we argue that one must take
into account the behavioral response of a referemardsboth the home team and the away

! The results are related to Price and Wolfers (0@ find evidence of racial discrimination amdiBA
referees. The paper is also related to Garicanb €005) who show that soccer referees systeaiBti@vor
the home team by shortening close games whereotie keam is ahead, and lengthening close game® \heer
home team is behind (see also Sutter and Kochet, Bitbppa 2007 and Dohmen 2008).

2 This was the only reason for the regulation argetlis no clear relationship between teams that wiected
by the regulation and those that were not. For gt@nwvhen comparing the final outcome of the posiin the
league in the previous season the teams failimgetet the standards were similar to the other teams.

% Because the hooligan event took place in Cat&llgio Catania had to play all of its home fixtuegs
neutral venue and most games without spectatarse $he hooligan event may be correlated with thie's
outcomes, we exclude this club’s home games withpettators from our analysis. However, our resaré
not affected qualitatively by the inclusion of teegames.

* The referees are highly paid (earning 35 000 t6@®euro per year plus 2000 to 3500 euro per gammhly
skilled and they work under exceptional scrutiny.



team in games with and without spectators in otoléest whether the referee is biased or not.
An equivalent way of stating the identificationattgy is to express it in the form of a
regression model, i.e.,

(1) Yij:0'+ QHOI'TIQ + /IX”- + ﬁXi,-XHome,- + Vi,

whereHomeis again an indicator for the home team. In otherds, this is a difference-
in-difference set up since it consists of a groxpd effect,Home a treatment indicatox;
(i.e., absence of spectators) and an interactibwdas the treatment indicator and the group
effect® The coefficient associated with the bias of tHenee isf since s = M"Y, The
identifying assumption is therefore thatvEXxHomd=0. Thus, this difference-in difference
design allows the outcom¥ to differ systematically between the home team andy team
due to the inclusion of the group fixed effect. ThwetcomeYj; is also allowed to differ in
games with and without spectators due to the irausf X;. The identifying assumption is
therefore that any remaining variation in the oateaafter controlling for a group fixed effect
and a treatment effect can be attributed the beha¥ithe referee.

The largest threat to the identifying assumptioii isis plausible to assume that players
of the home and away team are similarly affectedames without spectators. If home and
away players are differently affected in these gartteen this would mean that the estimate of
L would reflect the combined change in behavior ofhbeferees and players in games
without spectators.

One way of empirically assessing the plausibility tbe identifying assumption,
E[v)XxHomg=0, is to estimatgs on a number of different outcomes of players sadklée
success rate. In other words, since we have arthastdhe estimate gf should reflect the
behavior of the referee rather than behavior ofptlagers we could use outcomes of players
and estimate equation (1) to test whether homeasvay players are affected differently in
games without spectators. If we cannot reject fhast significantly different from zero, then
this would lend credibility to the identifying asaption.

Another way of addressing whether the estimat@ & likely to be biased is to add a
number of confounding factors and to see to whadrekthe estimated effect is affected. If it
is insensitive, then this will lend more credilyilito the identifying assumptichwe will
include a full set of referee fixed effects (thare 41 referees) and a full set of team fixed
effects (there are 20 teams in Serie A and 22 tear8erie B). The referee fixed effects and
team fixed effects will also be allowed to diffeettveen the home and away tednis.is
important to note that the paramefeis identified only by thewithin referee variation when
we include referee fixed effects. In other worde, a@mpare the behavior of thamereferee
when he is a referee in a game with no spectatorpared to a game with many thousands
of spectatoré.

3. Reaults

In this section we provide evidence on the behawidtalian referees. Before presenting
the results from the regressions, Table 1 displagsaverages for the three outcomes: number
of fouls (panel A), number of yellow cards (pang) &nd the number of red cards (panel C),
in the games playedith spectators (column 1) and in the games playigdout spectators

® See Meyer (1995) for a discussion of identifyisgumptions in these types of difference-in-diffeeemodels.
® See, for example, Altonii et al. (2005) for a dission of this approach.

’ This is the same as running two separate regresfio the home and away team.

8 The average number of spectators is 19,551 ire Sesind 8,250 in Serie B.



(column 2). The outcomes are further divided intidcomes for home team (rows a, ¢ and e)
and away team (rows b, d and f), respectively. @dbkhows some intriguing results. First,
the home team is punish&gbssharshly than the away team across all outcomgarimes with
spectators (e.g. compare row (a) and (b) in col@mnimn contrast, the home team is punished
more harshly than the away team across all outcomes in gamdsutitspectators (e.g.
compare row (a) and (b) in column 2). Consequetttlyre is clear evidence that the referee is
biased: the estimate for the number of fouls i€ 3i®., 35> = g™ - pA*a=1.17-(-2.79)),
the estimate for the number of yellow cards is @i&8, -0.5-(-1.13)), and the estimate for the
number of red cards is 0.086 (i.e., -0.041-(-0.12These effects are quite substantial: the
estimated bias effect is 23 percent for fouls sitheeaverage number of fouls is 19 per team
and game. Similarly, the estimated referee biascefs 26 percent effect for yellow cards,
and 70 percent for red cards (i.e., the averagebeurof yellow and red cards is 2.62 and
0.11, respectively).

Table 2 shows the results from the regression apprd2anel A shows the results for the
number of fouls, Panel B shows the results for thenber of yellow cards, and Panel C
shows the results for the number of red cards. @old shows the results without any
additional control variables except for the twoidador variables, which makes these results
identical to those displayed in Table 1. As can $men in all three tables, the estimated bias
effect is statistically significant for all the @mames in Column 1.

We add referee fixed effectsteracted with the indicator variable for being thome
team in Column 2. In Column 3, we also include k& $at of controls for individual teams,
both when playing home and away. These fixed teHfetts are also interacted with the
indicator for being a home teanfhe point estimates of the bias effect are strikingl
unaffected(the standard errors are of course becoming landeen adding more control
variables). Thus, this lends credibility to that #stimated effect is caused by the behavior of
the referee rather than the behavior of individeams'°

Finally, we test whether home and away playersa#ffiected differently in games with and
without spectators by estimating equation (1) omuenber of outcomes of players. Table 3
shows the results from the following six outcomesmber of shots on target (Column 1),
number of shots off target (Column 2), number akkas (Column 3), tackle success rate
(Column 4), passing accuracy rate (Column 5), aibpmssession (Column &).There is no
indication that the players are differently affettem games with and without spectators.
Hence, this lends strong support to that the refereather then the players, are affected by
social pressuré&

4. Conclusions

Soccer referees are supposed to be neutral. Yefjndeevidence that Italian referees
change their behavior significantly in games playéthout spectators. The evidence we
provide is consistent with the idea that individuale likely to change their behavior under
influence of social pressure. We test a numberub€a@mes of home and away players and

° The standard errors are clustered at the levisleofeferees. Clustering the standard errors dettes of the
teams yields similar results.

191n the working paper version (Pettersson-Lidbom Briks 2007), we study serie A and serie B sepbraiAs
expected, since there are approximately twice as/rapectators in serie A compared to serie B, eéferee bias
effect is also about twice as large.

" The data on the number of shots on and off tasgeken from the Italian newspaper La Gazzettidel
Sport’'s home page and the other players’ outcometaien from Eurosport’s home page. La Gazzetta de
Sport has data both from Serie A and Serie B whileosport only reports data from Serie A.

2 As an alternative robustness check, we contraiferplayers’ outcomes in the regressions anditheés not
affect the results.



find no evidence for that they are affected diffdhe by pressure from the spectatofis
strongly suggests that it is the referee that charigs behavior in games without spectators
rather than the players.
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Table 1.
The behavior of referees in games with and withpaetsators

Games with spectatorsGames without spectators Difference

1) (2) (2)-(1)
Panel A: Number of fouls
Home team (a) 19.26 20.43 1.17
(0.26) (0.87) (0.85)
Away team (b) 19.41 16.62 -2.79
(0.26) (0.88) (0.81)
Difference (a-(b) -0.1¢ 3.81 3.9¢
(0.26) (1.10) (0.99)
Panel B: Number of yellow cards
Home team (c) 2.45 1.95 -0.50
(0.61) (0.17) (0.23)
Away team (d) 2.84 1.71 -1.13
(0.69) (0.212) (0.17)
Difference (c)-(d) -0.39 0.24 0.63
(0.08) (0.312) (0.312)
Panel C: Number of red cards
Home team () 0.08¢ 0.04¢ -0.041
(0.012) (0.048) (0.048)
Away team (f) 0.127 0 -0.127
(0.015) 0 (0.015)
Difference (e)-(f) -0.038 0.048 0.086
(0.019) (0.05) (0.048)

Note: Standard errors are in parentheses.



Table 2.
Regression estimates of the referee bias effect

Panel A: Number of fouls

Referee bias effect 3.96%** 4, 36*** 4 56***
(0.99) (2.01) (1.12)
Panel B: Number of yellow cards

Referee bic effec! 0.63** 0.68** 0.61
(0.312) (0.32) (0.39)

Panel C: Number of red cards

Referee bias effect 0.085* 0.068 0.078
(0.049) (0.064) (0.092)

Referee fixed No Yes Yes

effects

Team fixed effec No No Yes

Note: Standard errors clustered at the level aresf.Each entry is a separate regressidre number of
observations is 1156 in Panel A, 1164 in panel 8 BH64 in panel C: Significant at the 10 percent level, **
Significant at the 5 percent level, *** Significaat the 1 percent level.

Table 3.
Estimates of the behavioral response of players

Number  Number  Number Tackle Passinc Ball

of shots  of shots of tackles success accuracy possession

on target off target % % %

1) (2) 3) 4) (5) (6)

Referee bie -0.44 -0.45 2.71 4.9¢ -3.29 2.1¢
effect (0.40) (0.58) (4.66) (6.44) (3.06) (3.71)
R® 0.0545 0.0278 0.0097 0.0051 0.0096 0.0061
Observations 1160 1160 546 546 546 546

Note: Standard errors clustered at the level @resf. The data on the number of shots on and off taggetkien
from the Italian newspaper La Gazzetta dello Spdrdme page and the other players’ outcomes age fabim
Eurosport’'s home page. Eurosport only reports fitata Serie A, while La Gazzetta dello Sport hasadaith
from Series A and B: Significant at the 10 percent level, ** Significbat the 5 percent level, *** Significant at the
1 percent level.



