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1. Introduction

Home advantage — the tendency for the home teamintonore often than the visiting team — is onelaf t
best documented phenomenon in soccer and in sjpogsneral (for surveys, see Courneya and Carron,
1992; Nevill and Holder, 1999; Pollard and Pollagf)05). However, the determinants of the home
advantage have been difficult to identify. Threamfactors have been recognized and empiricallyyaed

in the literature: crowd support; familiarity withe stadium:; travel fatigué.

As regards the first mechanism, the home teamadllpiceceives a stronger support from the crowd,
which tend to stimulate players’ effort and eneagyl lead them to perform better. In addition, thise&and
the reactions of the crowd tend to subconsciouslyénce the referee’s decisions in favor of thenadeam.

To evaluate the strength of this mechanism, somdies have examined the association between
crowd size and team performance. The evidencenwwhat mixed. Pollard and Pollard (2005) show no
difference in the magnitude of the home advantagpite considerable differences in crowd size betwe
the first and second division in the leagues ofntery, England, France, Spain and Italy. SimilaPlgllard
(1986) and Clarke and Norman (1995) find that thenéd advantage varies little over the four divisiomns
England. Using a different approach, Salminen (}993d Strauss (2002) have shown that spectators’
support (for example, cheering) for the home tesmnot related to home team success.

In contrast to these findings, Agnew and Carror94)9ound a positive association between crowd
density and the home advantage. Moreover, Poll286@g) argues that the drop in the home advantage
during the 1990s in England could be due to mamgasguirement for all-seater accomodation in stai
implying less dense and more expensive seatindingéo less crowd support.

More clear evidence exists on the home bias otiaffi’ decisions, which represents an indirect
effect of the crowd operating through the referbtany studies have shown that referees can be
subconsciously influenced by the noise of a largevd in the stadium and react by favoring the hoeaen,
awarding more penalties and less disciplinary $ameto the home team or conceding more injury tioni
when is behind (Nevill et al. 2002; Garicano et 2005; Dohmen, 2008; Sutter and Kocher, 2004; S&op
2008; Dawson and Dobson, 2010; Page and Page,.2010)

The second cause of the home advantage originaies the familiarity with the stadium: home
team players are generally more familiar with tloein venue in terms of dimensions, playing surfaaed
other physical features, and exhibit greater cemii@ when playing in a more familiar environmerite T
existing evidence shows that teams playing on wauswmger or smaller playing surfaces or on aitfic
surfaces (rather than on grass) enjoy an additiadabntage compared with other teams whose home
grounds are more standard suggesting the possivkntage gained by the home team on these pitches
(Clarke and Norman, 1995; Barnett and Hilditch, 39%urthermore, the home advantage seems to be

reduced when a team moves to a new stadium prolohigdyto the loss of familiarity with home playing

L A fourth factor — considered for other sports +dpresented by some specific rules of sport #ad to favor the
home team. However, this asymmetry does not agpbotcer: rules are identical for the home andvtbiding team
(Pollard, 2006).
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conditions (Pollard, 2002).In contrast, Loughead, Carron, Bray and Kim (20688)nd that the home
advantage did not change after teams relocate¢éwavenue.

Finally, researchers have analyzed the role oktriatigue in the home advantage, arising from the
fact that the away team has the disadvantage \@#ling and suffer from disruption of the preparatidhe
evidence on this aspect is quite robust. Oberhd®ilippovich and Winner (2010) analyze if team
performance in soccer is related to the distanma fhe home location and the away playing venueyTh
use data from German Football Premier League and ghat team performance (measured in terms of
scored and conceded goals) decreases with thenahsta the playing venue. Similar findings are also
confirmed in a study of the English Premier Leagueches (Clarke and Norman, 1995) showing that the
home advantage increases with the distance travéeaway teams. In an analysis of the Australian
League, Goumas (2014) finds evidence that in socoempetitions where time zones are crossed, travel
effects, such as jet lag, may play an even greaterin home advantage than crowd support. In #mes
vein, Nichols (2014) studies US National Footbadague matches and finds that visiting teams tnayeli
from longer distances (and in particular from wasteast, crossing at least one time zone) appear to
experience poorer performance.

Some authors (Brown et al., 2002; Pollard, 198&glsuggested that the higher home advantage in
European and international competitions could bated to the larger distances travelled by awayngea
whose players are tired after long travelling. Rernore, the reduction of the home advantage iantec
times could be due to the fact that travel has imeceasier and more comfortable during this period.

All in all, although the evidence on the existelmfehe home advantage is solid, the mechanisms
through which it operates are still unclear anghamticular the empirical evidence is not conclusivethe
relative relevance of crowd support, travel fatigaed stadium familiarity (Courneya & Carron, 1992;
Pollard and Pollard, 2005).

The purpose of the paper is an attempt to evathateelative weight of these mechanisms in soccer.
Specifically, in order to identify the role of crawsupport — as distinguished from other factors +his
paper we exploit the fact that a number of teaman(fthe large cities of Rome, Milan, Turin, Genoa a
Verona) in the ltalian “Serie A” share the samalista: when playing one against the other — in dieda
“same-stadium derbies” — players of both teamsfamgliar with the pitch and facilities and, in atidn,
they suffer no travel fatigue and no interruptidémpieparation.

The only difference in a derby between, for exampligan and Inter is that when Milan is the home
team, because of season ticket holders and remgyddr home team’s supporters in the sale ottigkonly
a sector of the stadium is reserved for visitiragris supporters. As a consequence, Milan enjoydhirmare

crowd support than Inter. Therefore, by analyzing existence of the home advantage in same-stadium

2 A recent study by Neave and Wolfson (2003) refdls® to a psychological trait as “territorialitythat is “the
protective response to the invasion of one’s peeckiterritory” and show that football players expece higher
testosterone concentrations at home matches thap ahich increases their aggression and allows ttteperform
better.
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derbies we are able to neutralize the other twtofadfamiliarity with the venue and travel fatiguend
identify the “pure” effect of the crowd support.

A recent study of Van de Ven (2011) investigatesv lmvowd support contributes to the home
advantage in derbies using the same idea that pleieand data from the derbies of Milan and Roifiee
author shows, surprisingly, that crowd support deessplay any role in the home advantage and tleus h
argues that it is determined by travel fatigue tamailiarity with the stadium. However, some feagiof this
study could have affected its results: the autlsmsiwonly a limited sample (64 matches), carriest-test
comparisons with “ad hoc” chosen teams, and doeas®a regression analysis to control for othesjtde
determinants of team performance. In sharp contnastio find that crowd support in same stadiuntigsr
is an important determinant of team performance.

The paper is organized in the following way. Settodescribes the dataset we use and presents some
descriptive statistics. In Section 3 we carry dwt ¢mpirical analysis, both for normal matches fandame

stadium derbies. In Section 4 we focus on the eeferdecisions. Section 5 concludes.

2. Data and Descriptive Statistics

In the attempt to curb violence related to soceents, especially after the tragedy of the Heysatli@m in
19857 in the early Nineties Italian stadiums were reeginll-seater accommodations and separate sectors
between home and visiting supporters. The moddraizaf stadiums was also favored by the orgaropati

of the World Cup in Italy in 1990.

Given the neat separation between home and visstupgorters, in a typical match a large number
of seats are reserved to the home team’s seadat tiolders; for the remaining seats, home tearnrs —
charge of ticket sales — tend to favor their owppsuters above that of away fans. Thus, only a qltte
stadium is reserved to visiting supporters.

The disparity in the crowd supporting the home tredvisiting team is the first element we exploit
in our estimation strategy. The second elementake advantage of is the fact that in same stadienies
— in contrast to other matches — there are nordiffees among teams in travel fatigue and in fartifisvith
the stadium. Therefore, in analyzing the perfornsaoichome and away teams in derbies — controllorg f
measures of teams’ quality — we can safely relayeexisting difference to crowd support, disentargthis
effect from those related to travel fatigue andifiamity with the stadium.

Furthermore, we are able to compare the outcometeashs in same-stadium derbies with the
performance in “normal” matches that incorporatk thé mechanisms affecting the home advantage.
Therefore, any significant difference in the hordeantage between these types of matches is suggesti
an impact due to travel fatigue and stadium famiijia

In our empirical analysis we use two samples o&:d4} all the matches from 22 seasons of the

Italian soccer league “Serie A” from 1991-1992 @12-2013; 2) the matches from same-stadium derbies

3 Before the start of the 1985 European Cup Finab&en Juventus of Italy and Liverpool of England28nMay 1985
in Brussels, a group of Liverpool fans breachedreé separating them from Juventus fans: escapimgvfere pressed
against a wall causing 39 deaths and about 608eithju
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played in the same 22 seasons. Our data have lodlected from the websites of two leading Italian
newspapers:L‘a Stampaand “La Gazzetta dello Spdrt

The Italian “Serie A” until the season 2003-2004wamposed by 18 teams, while in the following
seasons there were 20 teams. In each season, pieyed each other twice (both as the home andngsit
team) for a total of 34 matches before 2003-04 Zhdhatches after 2003-84herefore, we observe 7,398
matches. For each match we have available dateamnst goals scored, goals conceded, the placehand t
date when each game was played. For same stadithiegslave also collected penalties, yellow and red
cards.

Team performance is measured using different inolisaof the outcome obtained on the pitch: the
number of points gained in each match by the tg@&@uitg, the differenceGoals Differencgbetween the
number ofGoals Scoredind the number oBoals ConcededAccording to the rules of soccer, teams are
awarded 3 points if they win a game, 1 point inecalsdraw and 0 points if they lose. The sum ofghimts
obtained in each game determines the final ranking.

In order to explain team performance, we consideumber of alternative variables that capture
differences in the quality of opposing teams anmesoneasures of past performance: the differentleein
ranking positions before the current match betwbertiwo teamsRanking Difference the difference in the
total points Total Points Differencgeearned by the two teams in the season exclutdmgurrent match; the
difference in points earned by the two teams, sy, in the latest 4, 8 and 12 matches. Sitese
measures are highly correlated, to avoid collingave use them separately in our regressions.

Descriptive statistics for all the matches are regubin Table 1.

Table 1. Descriptive Statistics. All matches in 28easons (1991-1992 to 2012-2013)

Variable Obs Mean Std. Dev. Min Max
Year 7398 2002.085 6.379 1991 2012
Goals Home 7398 1.529 1.237 0 8
Goals Visitor 7398 1.065 1.062 0 8
Goals Difference 7329 0.438 1.523 -4 4
Points Home 7398 1.707 1.274 0 3
Points Visitor 7398 1.001 1.191 0 3
Tot. Points Difference 7398 -0.706 20.328 -70 68
Ranking Difference 7398 -0.002 7.941 -19 19
Points Difference (Latest 4) 7191 -0.255 3.727 -11 12
Points Difference (Latest 8) 7191 -0.345 5.710 -20 20
Points Difference (Latest 12) 7191 -0.287 7.382 -31 26

Sourcela StampandLa Gazzetta dello Spowebsites.

The difference betwedpoints HomeandPoints Visitoris 0.706, highly statistically significant. One
way to measure the home advantage is to deterimgproportion of points earned by the home tearh wit
respect to the total points awarded. In our sampkeproportion of points for the home team is 63%atio
in line with other main European championships Iédland Pollard, 2005). Theoals Differencebetween

home and visitor is 0.438.

* In the first half of the season each team play=@yainst all its opponents, while in the secaaifldach team plays
in the exact same order against the same teams, hatne game played in the first half will be aragwgame in the
second half, and vice versa.
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In Table 2 we show descriptive statistics for sataeium derbies. We observe derbies in Milan and
Rome for all the 22 seasons (2 matches for eadosgarurin for 10; Genoa for 9; Verona for 1, &ototal
of 128 observationsThe difference between the home and the visitagnt in Points (0.44) and in Goals

(0.20) is large, although less pronounced tharormal matches.

Table 2. Descriptive Statistics — Same Stadium Deids

Variable Obs Mean Std. Dev. Min Max
Goals Home 128 1.430 1.175 0 5
Goals Visitor 128 1.242 1.114 0 6
Goals Difference 128 0.219 1.374 -3 3
Points Home 128 1.563 1.272 0 3
Points Visitor 128 1.117 1.214 0 3
Tot. Points Difference 128 -0.445 18.547 -48 48
Ranking Difference 128 0.000 6.690 -17 17
Points Difference (Latest 4) 128 -0.312 3.751 -11 8
Points Difference (Latest 8) 128 -0.594 5.539 -18 6 1
Points Difference (Latest 12) 128 -0.492 7.469 -18 20

Notes: Only same stadium derbies in 22 seasonsc&da StampaandLa Gazzetta dello Sport

3. Home Advantage in Derbies and in Other Matches: = Empirical Results

In this Section, to evaluate the extent of the haheantage, we estimate the impact of playing atehon
team performance using as dependent variableyfikziints Home- estimating an Ordered Probit Model
given the ordinal nature of this variable (win,wrand loss) — and the@oals Difference- estimating with
OLS. In both cases, we contrast the effect of piggt home in normal matches with that emergingaime-
stadium derbies.

Following Garicano and Palacios-Huerta (2005) wes@er each match twice, from the perspective
of the home team and from the perspective of thiting team, clustering standard errors at the mketeel.

As a robustness check, we choose to randomly assigim match either to the home or to the visiteagr
considering each match only once. As we will shaloty, the results we find using the second proaadur
are almost identical.

To capture the home advantage we simply use thengudome(equal to one if the game is played
at home and zero if it is played away). We do rtehinformation on crowd size or on the number of
supporters of each team. Although some studiesyptio@ home factor with the crowd size (or crowd
density, the number of people relative to the st capacity), we believe that the use of crowae si
measures could lead to several estimation biases srowd size is likely correlated either to theality of
the home team or to the quality of the visitingte#n fact, if the home team is performing wellpwd size
tends to be larger: thus, it is hard to distingufslimpact on the outcome of a stronger team trwreffect

of a larger crowd, creating an upward bias; onatier hand, crowd size could be greater when thiéng

® Same-stadium derbies are matches between Milamtesnazionale (in Milan); Juventus vs. Turin (if)r Rome vs.
Lazio (Rome); Genoa vs. Sampdoria (Genoa); Veranalhievo Verona (Verona). Some of these teamsatréop
clubs and played in Serie A only for a few seas@isce the season 2011-2012 Juventus has its @diust and the
matches against Turin are no longer consideredésstadium derbies”.
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team is a high quality team or has many top playienparting a downward bias on the estimated effect
Using simply the dummyHome we avoid these problems, sinElmmeis assigned randomly and is not
related to the quality of the teams or to otherhseovable factors.

In Table 3 we estimate a model féointswith Ordered Probit, considering all the matchleygd in
22 seasons (7398). In the last row of Table 3 ywentehe marginal effects ¢fomefor the outcome of win.

In column (1) the effect of playing at home is mstied without adding other explanatory variables. filtvd
that the impact is strong and highly significatastat is around 25). On the basis of the margiffakcts,
playing at home causes an increase in the protyabilivinning the match of about 23 percentage {30in

In column (2) we control foifotal Points Differencdthe difference of points earned by the two
teams in the season excluding the current matct®. show that the difference in the points earned
constitutes a strong predictor of the current tgeerformance. The variabldomehas a slightly stronger
effect with respect to the first specification: gm@bability of winning if playing at home is 26 gentage
points higher.

We find almost the same results for the home adggnin column (3), controlling for tHeanking
Differencebetween the two teams. In columns (4) and (5)cwamrol for the difference in points between
the two opposing teams in, respectively, the lafest and eight matches. Again, we find a very ragro
positive effect of playing at home. The variablesasuring the relative quality of the teams haveaghithe
expected impact on the outcome of the match. Fumihvee, we obtain very similar results using as i@nt

the variablePoints Difference (Latest 12)ot reported).

Table 3. Home Advantage and Team Performance for lalMatches. Ordered Probit Estimates.
Dependent Variable: Points

1) (2) (©) (4) (©)

Home 0.6469*** 0.7424** 0.7417** 0.7001*** 0.721%*

(0.0267) (0.0276) (0.0279) (0.0275) (0.0277)
Tot. Points Difference 0.0224***

(0.0007)
Ranking Difference -0.0707***
(0.0018)
Points Difference (Latest 4) 0.0639***
(0.0037)
Points Difference (Latest 8) 0.0564***
(0.0025)

Cutl -0.0705*** -0.0617*** -0.0834*** -0.0531*** -Q0514***

(0.0146) (0.0151) (0.0154) (0.0150) (0.0151)
Cut2 0.7174** 0.8041*** 0.8252%** 0.7532*** 0.7725*

(0.0160) (0.0170) (0.0173) (0.0166) (0.0168)
Observations 14796 14796 14796 14382 14382
Pseudo R-squared 0.036 0.101 0.132 0.056 0.070
Marginal Effect of Home 0.2351*** 0.2647*** 0.262%* 0.2532*** 0.2596***
for the Outcome = Win (0.0094) (0.0094) (0.0094) .0096) (0.0095)

Notes: The Table reports Ordered Probit estimaBtandard errors (reported in parentheses) are atedefor
heteroskedasticity and allowing for clusteringte match level. The symbols *** ** * indicate thaoefficients are
statistically significant, respectively, at the5],and 10 percent level.

® This corresponds to the reduced form of a modettiich team performance is determined by the crewmport and
this, in turn, is determined by playing at home.
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As discussed in the literature, the strong impacteam performance of playing at home could be
due to several factors: crowd support (referee biasncouragement of home players), familiaritytwitie
venue or the environment, travel fatigue for trstiig team.

To evaluate the relevance of crowd support and lsameously isolate the effect of the other two
factors contributing to the home advantage, in @abive estimate the impact of playing at home fiogus
exclusively on same-stadium derbies (128 matchesexplained in details in Section 2, this allovssta
rigorously estimate the role played by crowd suppothe home advantage, by neutralizing both ffects
of players’ familiarity with the venue and the effe of travel fatigue. In fact, the latter factare equivalent
for the two opposing teams in a derby.

Notwithstanding a much lower number of observatifi#8 instead of 7,398) we find a strong and
significant effect of playing at home. The coeffici onHomeranges between 0.41 to 0.45, significant at the
5 percent level. In terms of marginal effects (e row of Table 4), we show that playing at hdméocal
derbies increases the probability of winning of @h-16 percentage points.

Estimation results point out a sizable differenoethie extent of the home advantage in normal
matches with respect to same-stadium derbies:dire ladvantage is larger in normal matches of a®dx
percentage points in terms of probability of wirmithe match. Therefore, one might speculate that th
crowd support effect contributes for about 60% gbints out of 25) to the home advantage, whereés bo

familiarity and travel fatigue account for the reniag 40%.

Table 4. Home Advantage in Derbies. Ordered ProbiEstimates. Dependent Variable: Points

1) (2) (©) (4) (5)

Home 0.4090** 0.4382** 0.4437** 0.4276** 0.4510**

(0.2010) (0.2029) (0.2045) (0.2041) (0.2061)
Tot. Points Difference 0.0149%***

(0.0057)
Ranking Difference -0.0588***
(0.0145)
Points Difference (Latest 4) 0.0242
(0.0274)
Points Difference (Latest 8) 0.0283
(0.0176)

Cutl -0.2171* -0.2176* -0.2311** -0.2093* -0.2009*

(0.1122) (0.1136) (0.1149) (0.1128) (0.1132)
Cut2 0.6261*** 0.6559*** 0.6750*** 0.6370*** 0.6519*

(0.1195) (0.1219) (0.1238) (0.1218) (0.1235)
Observations 256 256 256 256 256
Pseudo R-squared 0.015 0.040 0.065 0.018 0.023
Marginal Effect of Home 0.1479** 0.1579** 0.1587** 0.1550** 0.1632**
for the Outcome = Win (0.0705) (0.0720) (0.0720) .0728) (0.0732)

Notes: The Table reports Ordered Probit estimaBtandard errors (reported in parentheses) are atedefor
heteroskedasticity and allowing for clusteringla tatch level. The symbols ***, ** * indicate thaoefficients are
statistically significant, respectively, at the5],and 10 percent level.

To check whether our results are affected by tleeafidwo observations for each match, in Table 5

we report the estimates of the coefficientldome using only one observation for each match, rangoml
13



assigning the match to the perspective of the homehe visiting team. Comparing respectively the
coefficients on the first row of Table 5 with theefficients onHomein Table 3 and the coefficients in the
second row of Table 5 with the coefficients of Tall, we show that the results (both in terms of the

magnitude of coefficients and standard errorsplm®st identical following the two alternative peoltres.

Table 5. Home Advantage in Normal Matches and Derles Using One Observation for Each Match

1) (2) ) 4) (5)

Home (All Matches) 0.6469%* 0.7426"* 0.7419% 001+ 0.7213%*
(0.0267) (0.0276) (0.0278) (0.0275) (0.0277)

Home (Derbies) 0.3965* 0.4267 0.4332% 0.4148* 0.4391*
(0.2020) (0.2039) (0.2056) (0.2052) (0.2069)

Notes: The Table reports Ordered Probit estimaiethe first row we report only the coefficient #fome using the
same specifications as in Table 3. In the secondwe report the coefficient using the same spedtificis as in Table
4. Standard errors (reported in parentheses) areated for heteroskedasticity. The symbols *** *indicate that
coefficients are statistically significant, respeely, at the 1, 5, and 10 percent level.

To better evaluate the difference in the home atdggnbetween same-stadium derbies and normal
matches, we first build a dumniyerby equal to one for same-stadium derbies and O otberwhen, in
Table 6 we use all the observations, including rgeraction betweeierby and Home to estimate the
difference between the home advantage enjoyednmalamatches and the home advantage in derbies. In
these estimatesjomemeasures the effect of playing at home in normaichres, whereas the combination

of HomeandHome*Derbygives the effect of playing at home in derbies.
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Table 6. Home Advantage: Joint Estimates with Inteactions. Ordered Probit Estimates. Dependent

Variable: Points

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

Home 0.6513*** 0.7477** 0.7489*** 0.7046*** 0.725%*

(0.0270) (0.0279) (0.0281) (0.0278) (0.0279)
Derby 0.1247 0.1471 0.1531 0.1252 0.1172

(0.0991) (0.1041) (0.1042) (0.1015) (0.1026)
Home*Derby -0.2493 -0.2942 -0.3067 -0.2504 -0.2344

(0.1982) (0.2082) (0.2082) (0.2031) (0.2053)
Tot. Points Difference 0.0224***

(0.0007)
Ranking Difference -0.0710***
(0.0018)
Points Difference (Latest 4) 0.0639***
(0.0037)
Points Difference (Latest 8) 0.0564***
(0.0025)

Cutl -0.0684*** -0.0591 *** -0.0804*** -0.0509*** -Q0495***

(0.0147) (0.0152) (0.0155) (0.0151) (0.0152)
Cut2 0.7197*** 0.8069*** 0.8292*** 0.7556*** 0.7745*

(0.0161) (0.0171) (0.0174) (0.0167) (0.0169)
Observations 14796 14796 14796 14382 14382
Pseudo R-squared 0.036 0.101 0.133 0.056 0.071
Home (no Derbies) 0.2369*** 0.2666*** 0.2645** 05 7*** 0.2610***

(0.0095) (0.0095) (0.0095) (0.0096) (0.0096)
Home (in Derbies) 0.1476** 0.1636** 0.1581** 0.165%9 0.1783**

(0.0713) (0.0734) (0.0728) (0.0724) (0.0727)

Notes: The Table reports Ordered Probit estimaBtandard errors (reported in parentheses) are atedefor
heteroskedasticity and allowing for clusteringla tatch level. The symbols ***, ** * indicate thaoefficients are
statistically significant, respectively, at the51,and 10 percent level.

Although the statistical significance of the intran is not strong (thp-value ranges between 0.14

to 0.20), the evidence suggests that in derbiesvarlhome advantage emerges. In the joint estimative

find — in line with separate estimates obtained ables 3 and 4 — that the marginal effects of wignf

playing at home are equal to about 25 percentagespimr normal matches and 16 points for derbiast

two rows in Table 6).

3.1. Using Alternative Measures of Performance: Goa Is Difference

To check the robustness of our findings, in TaBlesd 8 we evaluate the impact of playing at homaro
alternative measure of team performargeals Differenceinstead oPoints

Using all the matches, we estimate with OLS the esapecifications of Table 4We find that
playing at home increases ti@oals Differencefor the home team from 0.87 to 0.92 accordingh® t

specification {-stat is always above 25).

Table 7. Home Advantage in Goals Difference. All ntahes. OLS Estimates

(1) (2 3 (4) ()
Home 0.8700%*** 0.9096*** 0.8687*** 0.9161*** 0.9231**
(0.0343) (0.0316) (0.0306) (0.0339) (0.0332)
Tot. Points Difference 0.02871***

" We seiGoals Differenceequal to 3 if it is above 3 (in 3% of the samptehttenuate the influence of outliers.
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(0.0007)

Ranking Difference -0.0833***
(0.0018)
Points Difference (Latest 4) 0.0877***
(0.0045)
Points Difference (Latest 8) 0.0754***
(0.0028)

Constant -0.4350*** -0.4548*** -0.4344 %+ -0.4581* -0.4616***

(0.0171) (0.0158) (0.0153) (0.0169) (0.0166)
Observations 14796 14796 14796 14382 14382
Adjusted R-squared 0.080 0.218 0.266 0.125 0.159

Notes: The Table reports OLS estimates. Standaodsefreported in parentheses) are corrected faardskedasticity
and allowing for clustering at the match level. Th@mbols *** ** * indicate that coefficients arstatistically
significant, respectively, at the 1, 5, and 10 petdevel.

As regards the home advantage in same-stadiumedere find in Table 8 that there is a strong and
significant effect of about 0.44 goals more for timme team (almost significant at the 5 percengljev

although the magnitude tends to be smaller thamormal matches.
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Table 8. Home Advantage in Goals Difference in Sarfétadium Derbies. OLS Estimates

1) (2) (©) (4) (5)

Home 0.4375* 0.4498* 0.4401* 0.4308* 0.4557*

(0.2434) (0.2386) (0.2346) (0.2439) (0.2435)
Tot. Points Difference 0.0139**

(0.0062)
Ranking Difference -0.0558***
(0.0148)
Points Difference (Latest 4) -0.0108
(0.0352)
Points Difference (Latest 8) 0.0153
(0.0205)

Constant -0.2188* -0.2249* -0.2201* -0.2154* -0.827

(0.1217) (0.1193) (0.1173) (0.1219) (0.1218)
Observations 256 256 256 256 256
Adjusted R-squared 0.021 0.052 0.090 0.018 0.021

Notes: The Table reports OLS estimates. Standacdsefreported in parentheses) are corrected fraardskedasticity
and allowing for clustering at the match level. Thembols *** ** * indicate that coefficients arstatistically
significant, respectively, at the 1, 5, and 10 petdevel.

All our estimates consistently show that home teanjey a sizable advantage also in same-stadium
derbies, when the differences in players’ famitiawith the stadium and travel fatigue are neutesdi This
points to an effect of crowd support for the hoesnt, enjoying a larger number of supporters whainmd
at home in local derbies.

It remains to be seen whether the crowd affects rir@ich outcome mainly through the
encouragement of players or through its influenceh® referee’s decisions. In the next section nyed

investigate the possible impact of home suppodrersome referees’ decisions.

4. Home Crowd Support and Referees’ Decisions

To evaluate the effects of home crowd support oferees’ behavior, we consider some relevant
discretionary decisions of officials for the homadavisiting teams: awarding yellow cards, red caadd
penalties. The data on these decisions have betergd only for derbies, since they are not readily
available and need to be collected one-by-onedoh enatch.

Descriptive statistics for referee’s decisionsraported in Table 9. In each match, referees amard
average 2.69 yellow cards, 0.27 red cards and @ehalties. Home teams seem to receive more fawrabl
treatments: penalties are awarded significantlyenadten to the home team; red cards are givenfiigntly
more to the visiting team, while yellow cards aveatdto the home and to the visiting team are not

significantly different.
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Table 9. Descriptive Statistics: Referee’s Decisisnn Derbies

Variable Obs Mean Std. Dev. Min Max
Yellow Cards: Home 128 2.648 1.220 0 6
Yellow Cards: Visiting 128 2.727 1.424 0 8
Red Cards: Home 128 0.227 0.456 0 2
Red Cards: Visiting 128 0.313 0.599 0 3
Penalties: Home 128 0.195 0.436 0 2
Penalties: Visiting 128 0.148 0.399 0 2
Disciplinary Sanctions Difference 128 -0.336 2.178 -8 5
Penalties Difference 128 0.047 0.515 -2 2
Referee's Decisions 128 0.477 2.834 -8 9

Sourcela StampaandLa Gazzetta dello Sport

In order to use a synthetic measure of refereeptiisary sanctions, we build a variatisciplinary
Sanctions Differencas:

Disciplinary Santiors Difference= (YellowCard Home+3* RedCard Home)
(YellowCardVisiting +3* RedCard Visiting)

in which we take the difference of the number acgilinary sanctions between the home and vistiagn,
weighting red cards three times as yellow cardeefyithat a red card entails that the player is effraind
his team must continue the game with one less playe

Using OLS, we estimate whether there is a signifigfference in disciplinary sanctions between
the home team and the visiting team. In columns (2) and (3) of Table 10, in which we include,
respectively, no controls, a control féotal Points Differenceand a control foRanking Differencewe
show that the home team is awarded significantdg lgisciplinary sanctions by referees than thdinggi

team.

To give account of all referees’ decisions (disogly sanctions and penalties) we also build the
variableReferee’s Decisions Differenes:

ReferedDecisionsDifference= (3* Penaltiestbme-YellowCard Home-3* RedCard Home)
(3* Penalties\kiting — YellowCard Visiting —3* RedCard Visiting)

in which in this case penalties awarded to the htsam enter positively while yellow and red cardisthe
home team enter negatively (and vice versa forvibiting team). Moreover, penalties and red cands a
weighted three times as yellow cards (using altereaveights leads to very similar results). Pesitvalues
of the variableReferee’s Decisions Differencepresents decisions favoring the home team amdvérsa.

Using the same control variables of the first threelimns, in specifications (4), (5) and (6) of Teab
10 we show that referee’s decisions in derbies terfdvor the home team, while the variables actingn
for the quality of teamsTpt. Points Difference, Ranking Differeficdo not seem to influence referees’
decisions.

These findings reassuringly confirm for same-stadierbies a well-established result (Sutter and
Kocher, 2004; Garicano et al., 2005; Dawson andsbop 2010, among others), that is, the existence of

home bias of referees which tend to penalize h@ams less often than they do for visiting teams.
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Table 10. Disciplinary Sanctions and other Refereg’Decisions in Derbies

1) @) 3) (4) (%) (6)

Disciplinary Disciplinary Disciplinary  Referee's Referee's Referee's
Sanctions Sanctions Sanctions Decisions Decisions Decisions
Home -0.6719* -0.6792* -0.6708* 0.9531* 0.9544* B23*
(0.3858) (0.3871) (0.3829) (0.5020) (0.5040) (aBO
Tot. Points Difference -0.0083 0.0014
(0.0107) (0.0126)
Ranking Difference 0.0440 -0.0350
(0.0287) (0.0327)
Constant 0.3359* 0.3396* 0.3352* -0.4766* -0.4772*  -0.4760*
(0.1929) (0.1936) (0.1914) (0.2510) (0.2520) (025
Observations 256 256 256 256 256 256
Adjusted R-squared 0.020 0.021 0.034 0.024 0.020 0270.

Notes: The Table reports OLS estimates. Standaodsefreported in parentheses) are corrected faardskedasticity
and allowing for clustering at the match level. Thembols *** ** * indicate that coefficients arstatistically
significant, respectively, at the 1, 5, and 10 petdevel.

4.1. The Impact of Playing at Home taking as Consta  nt Referee’s Decisions

In the previous Section we have shown that the hieawe in same-stadium derbies, thanks to the stuppor
the crowd, not only attain better outcomes but tdsd to benefit from more favorable referee’s siecis.

It would be interesting to verify if — taking asnstant the penalty and disciplinary decisions ef th
referee — the home team receives further benedits the support of the crowd or, alternativelyinisame-
stadium derbies the home advantage derives exelydiom the biased decisions of referees.

To this aim, an interesting attempt is to regressasures of teams’ performance on theme
dummy, on measures of teams’ quality, controllingaddition, for the variabl®eferee’s Decisiongn this
way, the coefficient on thelomecaptures any effect of playing at home, taking@sstant the potentially
biased referee’s decisions. If all the advantadeplaying at home go through more favorable refaree
decisions, we should find that the varialileferee’s Decisiong significant in explaining performance,
while Homeshould have no additional effect. On the otherdh&@Homewere significant when controlling
for Referee’s Decisionghis would imply that playing at home gives aubghal advantages with respect to
the influence of referees’ decisions.

It is worthwhile to note that this evidence carcbesidered only suggestive, both because we do not
have a comprehensive measure of all the decisaestby the referee in a match (off-sides, fregietc.)
and because referee’s decisions could be thems#hee€onsequence of higher motivation and effort
provided by the home players in turn stimulatedhsycrowd support.

In Table 11 we use as dependent varidbdnts and we estimate with Ordered Probit the same
models of Table 4 but using as additional conteferee’s Decisiongn all the specifications we find that
Referee’s Decisionas a direct positive impact on the outcome ofntla¢éch. However — taking as constant
the influence of referee’s decisions on the matatcame — we find thaHome has still a positive and
significant impact orfPoints

In the last row of Table 11 we calculate the prdligitof winning the match if playing at home —

given referee’s decisions: we find that the prolitgbincreases of about 13 percentage points. Theze
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taking as constant referee’s decisions, we showaharge role is played by the support of the arow

presumably through the encouragement and the niotivaf players.

Table 11. The impact of playing at home controllingor referee’s decisions. Ordered Probit Estimates.
Dependent variable: Points

1) ) (©) (4) ©)

Home 0.3466* 0.3763* 0.3839* 0.3659* 0.3897*

(0.2070) (0.2087) (0.2097) (0.2100) (0.2115)
Referee's Decisions 0.0715* 0.0699* 0.0611 0.0730* 0.0757*

(0.0393) (0.0402) (0.0407) (0.0397) (0.0399)
Tot. Points Difference 0.0148***

(0.0057)
Ranking Difference -0.0569***
(0.0146)
Points Difference (Latest 4) 0.0266
(0.0275)
Points Difference (Latest 8) 0.0311*
(0.0173)

Observations 256 256 256 256 256
Pseudo R-squared 0.029 0.053 0.075 0.032 0.039
Marginal Effect of Home 0.1256* 0.1353* 0.1371* !y~ 0.1407*
for the Outcome = Win (0.0743) (0.0742) (0.0740) 07®2) (0.0754)

Notes: The Table reports Ordered Probit estimaBtandard errors (reported in parentheses) are atedefor
heteroskedasticity and allowing for clusteringte match level. The symbols *** ** * indicate thaoefficients are
statistically significant, respectively, at the5],and 10 percent level.

We find similar results in Table 12 in which we w@sedependent variab@®oals Differenceinstead
of Pointg between the home and the visiting team. SimilaolyTable 8 we show that playing at home
increases of about 0.35 the goals difference betwbke two opposing teams. These effects are rather
imprecisely estimated given the low number of obstions p-values are around 0.15). Again our estimates
suggest the existence of a crowd support effectthen home advantage that arises through players’

performance, in addition to the influence on refstdehavior.
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Table 12. The impact of playing at home controllindgor referee’s decisions. OLS Estimates. Dependent
variable: Goals Difference

1) (2) 3) (4) ©)

Home 0.3378 0.3508 0.3465 0.3346 0.3581

(0.2490) (0.2438) (0.2400) (0.2484) (0.2481)
Referee's Decisions 0.1046** 0.1038** 0.0942* 0.184 0.1074**

(0.0470) (0.0476) (0.0477) (0.0469) (0.0476)
Tot. Points Difference 0.0137**

(0.0061)
Ranking Difference -0.0533***
(0.0149)
Points Difference (Latest 4) -0.0059
(0.0345)
Points Difference (Latest 8) 0.0193
(0.0197)

Constant -0.1689 -0.1754 -0.1730 -0.1673 -0.1791

(0.1245) (0.1219) (0.1199) (0.1242) (0.1241)
Observations 256 256 256 256 256
Adjusted R-squared 0.063 0.093 0.125 0.059 0.065

Notes: The Table reports OLS estimates. Standacdsefreported in parentheses) are corrected faardskedasticity
and allowing for clustering at the match level. Thgnbols *** ** * indicate that coefficients arstatistically
significant, respectively, at the 1, 5, and 10 petdevel.

5. Concluding Remarks

Whereas the home advantage in soccer is a wellgeated phenomenon, there is little evidence on twhic
factor plays the major role in its determinatioheTmain mechanisms identified in the literatureeapo be
crowd support, familiarity with the stadium andvehfatigue, but it remains great uncertainty orethler
and to what extent each of these factors conghtda the home advantage.

In this paper, in order to identify the role playmdcrowd support and thus to disentangle thisceffe
from the other mechanisms contributing to the haheantage, we have focused on same-stadium derbies:
these matches allow us to neutralize any factatadlto players’ familiarity with the stadium amdttavel
fatigue in influencing team performance, given tihegse factors are identical for the two competaayns.
The only remaining difference in derbies is thepommion of supporters for the two teams, whichaigyély
in favor of the home team, because of season tieiders and seat reservations for home supporters.

We have found that the crowd support has a stradgsggnificant impact on team performance in
derbies: the home team scores about 0.45 goalstimamehe visiting team and the probability of wirgof
the former is about 13 percentage points higheis rthpact is slightly lower in magnitude that thente
advantage emerging in normal matches, suggestaigatharge part of the home advantage is due to the
crowd support, although a significant role is giéayed by players’ familiarity with the stadium atrdvel
fatigue of the visiting team.

Finally, building a measure of referee’s decisiongavor of two home team, we have tentatively
investigated if the support of the crowd affects dutcome of the match mainly through its impacttuan
referee or through the encouragement of home ayeur results suggest that both these factoratare
work: referees are more prone to favor the homm téat taking as constant the referees’ influentehe

outcome we find that the home team tends to perftier thanks to the direct support of the crowd.
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