How time shapes crime: the temporal impacts of fobiall
matches on crime

Abstract: In this paper we analyze the temporal profile aherin the urban context of

Barcelona (Spain) for the period 2007-2011 usinghigue micro dataset with police
reported crime. Additionally, we assess the tenipeffact that a leisure activity clearly

bounded in time, namely the matches played by Ftlo@iub Barcelona (FCB), exert

on criminal activities. We obtain a detailed timefpe for the crime recorded in the

city of Barcelona and the displacement effect lautable to the football matches. The
latter was found to be notable in the case of sheftiminal damage, robberies and
gender violence. Instances of gender violence weree prevalent after a FCB home
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Highlights

- We analyze the temporal profile of crime in aamlzontext.

- We precisely characterize the monthly, weekly hadrly patterns of crime.

- We assess the temporal effect of a leisure &gtolearly bounded in time (football

matches) on criminal activity.

- Results show a time displacement effect on catiréutable to football matches.

- Results show that gender violence is more prevaéer a Football Club Barcelona

defeat.



1. Introduction

Criminal behavior varies greatly according to timeet of day but, while Felson and
Poulsen (2003) note that monthly and seasonal €yofecrime are well-known
periodicities among criminologists (see, for exaempHarries, 1980), the hourly
periodicity of crime is under-researched. This ladkresearch is surprising if we
consider that several existing theoretical appreacto the understanding of illegal
behavior, including routine activity theory (Cohemd Felson, 1979), stress the
essential role of hourly activities and their asstoen with crime opportunities (see
Felson, 2002). A possible explanation for this albseof formal study of the temporal
patterns of crime is because spatial patterns hewded to focus all the research
attention. Indeed, the tools developed by geographave been widely used in the
spatial mapping of criminal activity and for theatsttical description of spatial
processes, leaving the temporal element in a secppdane.

This predominance of the spatial perspective aheris also linked to the “urban
nature” of crime (Glaesest al, 1996) or, in other words, how to explain thaimer is
too variable across space to be explained onlydiyidual preferences, endowments or
incentives. Social interactions (or local peer-effects) emeagea powerful explanation
of observed crime rates and provide enough vanaiross space (and even time) to
explain why otherwise identical locations show velijferent crime rates. Social
interactions are directly related to density arehde, the urban context has been taken
as the basic set up to analyze the empirical didieeoeconomics of crime literature. In
this sense, this paper focuses on an set-up, fbotlaéches, where social interactions
(due to agglomeration and/or emotions) can be asgmominent and also deals with an
issue that lies at the core of the discussion efftiure of cities in developed countries;
that is, the location of big events in central estithat report prosperity but also
temporarily increases in contagion, congestionamde.

Despite the predominance of spatial issues, timeldveeem to play an important

role in its own right in defining illegal activitse For instance, time defines when people

! This paper fits the economics of crime literatifrem the urban perspective presented by O'Flaherty
and Sethi (2015), in the sense that our resultsheagasily framed in the (strong) claim of crimieag
characteristics of offenders such as age or gefgilezn the specific profile of football fans); alsothe
evidence relating incentives faced by offendera situation with an remarkable increase in the remb
of potential victims and, hence, of the potentaihg form the illegal activity; and, finally, frothe view
that our set up is an ideal case dealing with tteaton of intense interactions related to football
emotions.



stumble out of bars, when alcohol or other stupefdas are consumed (concentrating
around bar closing times), when drink driving tests performed by police patrols or
when the working day begins and ends. All thesenisvean affect the number of
potential offenders, the number of suitable targeid the presence (or otherwise) of
police forces and, therefore, in line with routiaetivity theory, they have a direct
impact on criminal activities.

The impact of time on crime, however, canaopriori positive or negative. On the
one hand, a positive impact can be expected, ghanat certain times of day crime is
more likely to occur because of the routines arntiviies that are being engaged in
(work, leisure, etc.). On the other hand, actigitibat are clearly demarcated by time
may have a displacement effect and, hence, a negaffiect on crime. In this respect,
crime displacement may be defined as the relocaiforcrime from a particular time,
place, target, offense, or tactic to another agsalt of some activity and/or crime
prevention initiative. Spatial displacement is kar the most commonly recognized
form, but the other forms are also frequently agkedged by researchers as they
examine the impact of crime prevention policiesedtly, it is crucial to have a good
comprehensive understanding of all of possible foaihdisplacement so that the police
forces might define prevention initiatives to tackkiminal activities.

The aim of this paper therefore is twofold. On three hand, and drawing on a
unique dataset, we analyze the temporal profilerb&n crime in Barcelona (Spain) in
an attempt at obtaining further evidence of monthlgekly and hourly patterns of
crime. We undertake an in-depth examination of tdm@poral nature of crime by
determining if there is a temporal displacementrohe attributable to major events in
the city of Barcelona, more specifically in relatito the matches played by Football
Club Barcelona (FCB, hereaftérl.he social importance of football in Spanish sgcie
makes it an ideal event for determining whetherdpert is responsible for a temporal
displacement of crime in the city. Football matghesjor sporting events that attract a
large proportion of the population, provide excatlscenarios for analyzing temporal
displacement, given that for certain periods oftifbefore, during and after the match)
the feelings and attitudes of individuals are scibje fluctuation. Such a differentiated

time profile is, therefore, optimal for analyzingetpotential temporal effects on crime.

2 This papers also relates, and may help to reffregconomic literature that finds a common emairic
result regarding sports stadiums: stadiums havesitiye impact on the desirability of its location,
basically through inflating sale and rent pricese(samong others, Ahlfeldt and Kavetsos, 2013).



Moreover, given the media coverage dedicated tdb#&ilp these effects are not
necessarily spatially constrained and, so, footbaditches are ideal for analyzing
temporal displacement effects in criminal actigtieand should further our
understanding of the relationship between crime tand. The results of this analysis
should provide interesting insights into the impatfootball on crime, a particularly
relevant issue today for governments concerned thélsecurity issues related to major
sporting events, among othérs.

The rest of the paper is structured as followstiSe@ briefly presents the various
temporal patterns presented by crime data by regoa descriptive analysis of crime
on a monthly, weekly and hourly basis. Section alyses the potential channels
through which football matches may affect crimiaativity. Section 4 describes the
unique dataset on recorded crime for the city atBlana and outlines the methodology
employed. Section 5 presents the main results degathe temporal effect of football
on crime while Section 6 presents the resultsHerdase of defeats and violent crimes.
Section 7 discusses the main results. Finallyj@e& concludes.

2. Temporal crime patterns: a descriptive analysior the city of Barcelona

This section analyzes monthly, weekly and hourlynerpatterns for the following
crime types: property crimef¢bberies TheftsandCriminal damagg crimes against
the person \(iolent crimesand Gender violenceand other crimesAgainst police
Driving crimesandDrug related crimepg*

Figure 1 (panels a to h) gives us a broad temacaire of the evolution of the sum
of offenses, by month, for each type of crime. $alvieatures are worth highlighting.
First, all types of crime, with the exception Rbbberies(which presents an upward
trend) andGender violencéwhich presents a downward trend), are quite stalithin
the period of study (January 2007 — December 20/ithout seeking to be exhaustive,
a priori, the reduction in the number of familyateld crimes&ender violencecould

be related, on the one hand, to the resources byt governments (national, regional

3 See, for instance, Marie (2010) or the latestagfsis of violence that have occurred in and around
Spain’s football groundshftp://deportes.elpais.com/tag/operacion_neptutasdaccessed July 2016).

4 See Section 4 for more details on the data used ahle 1 for a precise definition of each typewhe
used.




and local) to tackling this problem in Spanish stg¢iand, on the other, to the impact
that an economic crisis can have on report ratethie type of crime.

As expected, there seems to be a marked seasteal with an increase iXiolent
crimesand, especiallyTheftsin the summer. This would appear to be associattd
the massive arrival of tourists — attractive tasgietrr pickpockets — to the city during
these months.

It should perhaps be pointed out that the shagini®riving crimesrecorded from
the end of the year 2007 reflects the new traigutations l(ey Organical5/2007)
passed on the 80f November, which increased the severity of such crimes amtde
the number of offences (see BOE, 2007).

< INSERT FIGURE

Figure 2 (panels a to h) presents the weekly tfendach type of crime. The daily
number of crimes of each type has been calculagethling the average of all daily
crime counts for the period of study (2007-20119r Bl types of crimes there is a

weekend effect with crime rates increasing sigaifity during the weekerd.
< INSERT FIGURE 2

In general, rates fall from Sunday to Tuesday/Wedag; thereafter, they begin to
rise again reaching a peak on Saturday/Sunday. theteow level of reports made for
drug consumption and trafficking on Sundays (a erthmt peaks on Fridays), a pattern
that might reflect the incapacitation of drug useysSunday (i.e., drug consumption is
highest on Fridays and Saturdays, with users gestimnSundays before the start of the
week).

Finally, Figure 3 (panels a to h) shows the hopdtterns of crime. We compute the

average number of crimes (by type) for every hduhe day? Various patterns emerge.

5 Counselling, social housing, rapid police resperiseaggressions and faster trials of offendersanee

of the policies that have been adopted in receatsyi® Spain to tackle this problem.

® Tourists are known to carry valuable items onrtlpeirson, including cameras and cell phones. This,
together with a low level of surveillance, makesrthattractive targets for offenders. See Montofid a
Planells-Struse (2013) for an analysis of the impétourism on crime for the Spanish case.

" The law actually came into effect on 2nd of Decemb

8 The marked weekend effect observed @Gender violencenas also been reported in Vazquezal
(2005) and Gantet al (2006).

° The vertical lines plotted in all the panels ofiliie 3 denote the typical kick off and final whistimes

for FCB football matches (20:00 and 22:00); sedrfote 12 for more details. Additionally, and givie
utility for the subsequent analysis, Figure 3 plbis unconditional means for hourly evolution afrer

for days when no matches were played (No game¥andhys when FCB played at home (Home game)



Robberiegpanel 3a) and hefts(panel 3b) present similar profiles: both peald @00
(when people leave work on working days) followiag upturn after 15:00. In both
cases, rates are lowest around 9:00, increasintg LB:00 and falling during lunch time
(13:00-15:00).Criminal damagecommitted against the property of others (panél 3c
also peaks at 19:00 and is concentrated in theiydours while during the rest of the
day there is little fluctuation in the rate.

Panel 3e shows the evolution Gender violencewith rates peaking in the late
evening (having gradually increased throughout dag) and dropping off at night.
Violent crimegqpanel 3d) follows a similar pattern with an iresang rate from the early
morning to a peak at around 19.00, but a seconk @eeerges at around 04:00 in the
early morning. This is presumably associated witiivaies in leisure areas that end up
in brawls and fights which, if reported to poli@e likely to be catalogued as violent
crimes.

In the case of the other types of illegal activityimesAgainst police(panel 3f)
peaks at night (00.00 - 03.00), again presumalbtee with the attempts of police
forces to actively control leisure activities, whiare likely to result in illegal behavior.
This seems to be confirmed Iriving crimes (panel 3g) andrug related crimes
(panel 3h), which present very similar time prdfjlealthough the latter presents a
second peak between 19:00 and 20:00 (after wotkings).

< INSERT FIGURE 3

Interestingly, the hourly evolution of the eighpojogies of crime analyzed above
can be broadly summarized in three time pattermst, fcrimes related to leisure
activities (crimesAgainst police Driving crimesandDrug related crimey with peaks
late at night, low rates during the day-time antksathat increase as the evening
progresses; second, crimes against prop&oplperies Theftsand Criminal damagg
with low rates at night and a clear peak aroun@Q&elated to the time when people
are leaving work on weekdays); and, third, crimaglving violence Yiolent crimes
and Gender violencg with rates that increase throughout the daykipgain the

evenings. The crime types that might benefit fréva hours of darkness (drug related

and when the club played away (Away game); hemcé&jgure 3 we are not conditioning on any factor
that can also influence hourly crime rates suchhasfact that the majority of games are played on
Saturday-night. In the empirical part of the papercontrol, precisely, on all those potential camfding
factors to isolate the impact of football gamesielinquency in the city of Barcelona.



crimes, violent crimes and criminal damage) occorerfrequently during the evening,

as corroborated by Calandrillo and Buehler (2008).

3. Football, time and crime

Having described the temporal profile of crime lwe tity of Barcelona and having
shown that crime varies markedly with time, we nexplore whether some activities
might displace illegal activities in time. Barcetors a busy city offering a wide range
of cultural and tourist activities (not to mentidhose organized by the city's
neighborhood associations), which can be examinemtder to detect the existence of
any kind of relationship between the timing of #hexctivities and criminal activity.
Barcelona, moreover, has a long tradition in hgstieading sporting events,
commencing in 1992 with the Olympic Games and mecently with the organization
of numerous World and European Championships, @ty swimming (2003 and
2013), athletics (2010), basketball (2014) and bafid(2013)® And, of course,
Barcelona, as home to FCB and RCD Espanyol, plags to football matches on a
regular basist

Despite the positive economic effects that hosangorld-wide famous football
club undoubtedly has for the city of Barcelona (focross-country comparison, see,
Sterken, 2006, and Allmers and Maening, 20@ number of negative externalities
arise from its being home to such a major teamisniabsting of such large events on a
regular basi&? The literature dealing with the impact of sport aciime has mainly
focused on the spatial patterns of this relatigmgsee, for instance, Kurlaret al.,
2013; Rees and Schnepel, 2009; Russell, 2004; V20ED; Breetzke and Cohn, 2013;
Breetzke and Carl, 2009), while only a few studiesre focused on the possible
temporal displacement effects of such events (Gard Dahl, 2011; Doleac and
Sanders, 2012; Kirk, 2008; Sachs and Chu, 2088)such, this paper, rather than
addressing the so-called crime pattern theory @ei, 2007), which states that certain

10 Barcelona is also the frequent host of many Spa@sampionships in a variety of disciplines.

11 RCD Espanyol attracts less support than FCB. By wfillustration, RDC Espanyol has 27,000
members (paying an annual fee) and around 70,008~f&rs on Facebook, while FCB has 169,000
members and more than 45 million followers on Faogb Moreover, although originally with its home
ground in Barcelona, RCD Espanyol moved to the himagring city of Cornella-El Prat in September
2009. Therefore, for the purposes of this studyfaeeis only on the temporal impact FCB matches have
on criminal behaviour in the city of Barcelona.

12 Given that FCB typically gets to the final rourafanost of the competitions that it enters meaas ith
some periods of the season, the club is playingstiravery three days (taking into account both home
and away matches).



specific places (such as football stadiums) aré fit suitable targets and attract
potential offenders, focuses on the temporal degrteent effects of football matches.

In order to provide an initial, visual evaluatiorf the potential temporal
displacement effect of FCB matches on crime, irufgg3 we depict the unconditional
hourly crime evolution in Barcelona on days wherBH@ayed at home and away as
well as on days when FCB were not involved in ag@#rin general, the hourly patterns
of crime on the three types of day are fairly sanihowever, closer inspection reveals
some interesting features.

In general, home match days and away match daymuddiffer considerably from
other non football days except in the time bantbfaihg the final whistle. In the case
of Robberies, Thefts, Violent crimes, Gender violeraog] crimes Against police
officers there is an increase in the number ofydleactivities in the hours after the
football (both for home and away games). The sateue forDriving crimes but in
this case five to six hours after the match hastied. ForCriminal damagethere are
no apparent differences across the different tgbpesy analyzed, while there is a lower
level of Drug related crimesn the hours following home matches.

Certain characteristics of the days under analysisvide us with plausible
explanations for the crime patterns observed. Retance, police deployment when
FCB are playing at home to guarantee the proteaifaimose going to the stadium or
congregating in recreational areas to watch thecimatay be responsible for the
marked increase observed in crirdgginst policeofficers on home match days (given
the greater interaction between fans and policee#), a decrease iDrug related
crimesas the police are concerned with other securstyas, and also the time profile of
Driving crimeswith traffic checkpoints being set up after ma&he

Fluctuations in supporters’ emotions following ded¢ or victory may account in
part for the sharp increase Violent crimes the rate of which also increases in the
hours prior to a match. The same post-match pattseobserved folRobberiesand,
albeit to a lesser extent, fdhefts which in the case of the city of Barcelona amatied
mainly to pick pocketing. Incidents Gender violencalso seem to rise on match days,

but the graphical evidence here is less conclusive.

13 Note that FCB matches kick off at different timdspending on the match and on the competition. For
instance Champions League matches always kick-bff(a45 (CET), however, Domestic League
matches may vary, the average starting time bedng02(and the mode 20:35). In Figure 3, thereftive,
additional vertical lines correspond to an “avefaf&00 starting time and “average” 22:00 final athe.



Clearly the preceding has been an attempt at pray@ descriptive approximation
of the evolution of crime over time, and the poles#ffects that a major sporting event
can have on illegal behavior. In the next sectwa, address the issue by means of
formal estimations taking into account other pdssiteterminants of the differences
observed (day of the week, type of match, weatbeditions, etc.) in crime patterns

across football and non-football days.

4. Data and empirical methodology
4.1. Crime data

In this section we formally describe our uniquead@ised in the previous sections to
describe the time patterns of crime). We use a public dataset for the city of
Barcelona containing all registered crimes obtaifneoh the autonomous police agency
in Catalonia (Spanish region in which Barcelondosated), theMossos d'Esquadra
which is responsible for crime prevention, crimelvem and specialized crime
investigation in the Catalan regiénlThe dataset contains reports made both by citizens
and police officers. Additionally, the dataset @n$ information on all the crimes
registered by Barcelona’s local police (Beardia Urbang, responsible primarily for
urban traffic and upholding municipal laws and agedices.

The crime dataset records the time of the crimeefwknown) and the exact
location. The dataset spans from 2007 to 2011 amdbssified according to the more
than 190 articles making up the Spanish penal &ddeorder to reduce the number of
categories without creating an aggregation biase{@hand List, 2002) that could
reduce the effectiveness of our estimations, we booad some of these articles
according to the type of crime, paying particuldemtion not to aggregate crimes with
different offender motivations (for example, crimagainst the person and crimes
against property). Table 1 specifies the type wherincluded in each category.

For the main property crimes, we inclugebberiesi.e., the use of violence in the
misappropriation of the belongings of others, gsosed tol hefts which do not involve
any violence. Among property crimes, we also inelu@riminal damagewhich

accounts for any type of damage caused to the Helgsm of others. Aggregated

14 The Mossos d'Esquadrare responsible for virtually all police dutieshel Spanish National Police
(Cuerpo Nacional de Policjaand the military policeGuardia Civil) retain a number of administrative
responsibilities (e.g., issuing of identity cardedgrassports) and undertake counter-terrorist autid a
mafia activities.

15 TheMossos d'Esquadnaere fully deployed in the city of Barcelona in0®0



categories of property crime often include thisetyb crime but the motivation that may
lead an offender to commit a theft or criminal dgmare clearly different.

Among violent, interpersonal crimes we include tdaegoryGender violence
which refers to crimes committed against a familgnmber, and/iolent crimes, which
includes the inflicting of injuries of any type agst another person or persons. This
category also includes fights that break out amemogvds in places of leisure (such as
night clubs or discos) or at major events (sucfoatball matches).

< INSERT TABLE 1>

Finally, we create a separate category (Other &jnceaccount for special types of
crime normally reported by police officers and bgtcitizens. Broadly speaking, this
means that if the police are not concerned witkg¢h@imes, they tend to go unreported
and so are not accounted for in the registeredecdata. In this category we include
crimes Against police i.e., misconduct (normally reported by the poltbemselves),
such as, disobeying police orders or injuring aigeolbfficer; Driving crimes i.e.,
driving under the influence of drugs or alcoholt@ffic violations that endanger the
lives of others; and, finallyDrug related crimesi.e., crimes related to drug trafficking
and/or consumption.

Table 2 shows the main descriptive statistics efdtime types used in this study. It
is evident that property crimes are much more comthan other types of crime. The
most common offence committed in the city of Bawoal is that ofThefts primarily
pick pocketing, with a daily average of 306.79 reea instances (nearly ten times
greater tharRobberiesand Criminal damagg Fewer crimes against the person are
recorded, although the figures foBender violenceare worrying given their
implications. Finally,Driving crimesare the most common crime type among those

directly recorded by police officers.

< INSERT TABLE 2>

In order to control the size of our analysis, amgegy that our focus is on the
temporality of crime, we have opted not to inclugenes such asurglary (illegal
entry into a building for the purposes of commidten offence) an@ar theft Note that
all the crime types included in Table 1 are cha@oted by the fact that the timing of



the offence can be quite accurately determinetheeibecause they directly involve
victims and offenders or because they are repdayedolice officers. In contrast, just
when exactly aBurglary or a Car theftoccurred is usually unknown, and has to be
approximated by police officers (or victims) wheilinfy the complaint. Moreover,
police officers usually state a time window for whée crime is likely to have
occurred. Therefore, so as not to distort the nazm of the study — namely, the time
analysis of crime and the possible (hourly) disphlaent effect of football matches, we

do not include these crimes.

4.2. Football data
We merge the above hourly crime dataset with thasah containing all the football

matches played by FCB between th& 25 September 2007 and the®'3df December
2011. The latter contains information regardingdhyg, the exact time of the match, the
rival, the match result, the number of spectatoid &@hether it was played at home or
away match. Table 3 summarizes the number of matohpdevel of attendance and by
type of match. It shows that the level of attenédamwas high for home matches, with
70% attracting more than 60,000 spectators totdmitsn and just seven presenting an

attendance of less than 40,000 spectators.

< INSERT TABLE 3>

Our dataset contains a total of 125 home and 138y awatches. Most of the
matches were played in the Spanish domestic le@ddi®). The Spanish King’s Cup is
the second most important domestic competition ri&2ches played); however, the
European Champions League is the competition titxa@cgs by far the most spectators
(50 matches played). Table 4 completes the degutipf the datasets used in this paper
presenting the main types of crimes by match dag tho match, home match and

away match).

< INSERT TABLE 4>

4.3. Empirical methodology
The evidence presented above seems to indicagaaaime time profile and that a
major event, such as a football match, can infleecraminal behavior, especially after



the event. In order to study the temporal behawiocrime and potentially distinct
patterns on match days, we use a panel approacprisimg two time dimensions: time
of day and days. Thus, we compare the same timeliffenent days while controlling
for any potential source of heterogeneity across daeeks, months and years. The

empirical model used is the following:
) " 7 3
Crimey,, = Matchtj,h Z5d,h+l + BV VitV +ZV§ TVt Egn 1)
I=-7 c=1

wherek denotes the type of crimd,denotes the day in our time span running from the
25" September 2007 to SIDecember 2011 ankd is the time of day from 00:00 to
23:00.t denotes the type of match played (home or aweaiys, the variabl&atcHq n

can be transformed intdome » andAway,n, which are dummy variables taking a value
of 1 if it is a time when there is a home or an yawatch being played, respectively,
and O otherwis&. The subscript denotes the lag and lead effects of home and away
matches. We analyze a period of up to seven haisédand after the match, assuming
this to be a reasonable time period to observeditiglacement effect of football on
crime rates.

In Eq. (1)Xq represents a vector of control variables thataféett (recorded) crime,
such as weather variables (average rainfall, ageragnber of sun hours, average
temperature, average pressure, average wind sPe€be weather has long been
recognized to be an important factor influencingner dynamics. For instance, higher
temperatures can explain, through a psychologitatte higher levels of violent crimes
(Anderson, 2001; Harriest al.,1980; Jacolet al, 2004). Rain has also been shown to
be a determinant in explaining lower levels of gl crime, perhaps due to the lack of
social interactions among individuals (people ameatikely to stay at home and not go
out) or due to the lack of potential targets. Weoalnclude a dummy variable
accounting for the lunar phase (indicating the @mes of the full moon) since some

police agencies have reported experiencing highesid of violent crime when there is

16 We retain only those months corresponding to tlagbfall season in the sample; that is, we disdaed t
summer months from the beginning of June to the ehdugust. Recall, the summer months are
characterized by high seasonal crime records.

17We assume a match has a two-hour duration (90tesmlus stoppage time).

18 Weather variables present daily variation.



a full moon® This set of control variables is completed by anthy variable that
indicates if a particular day is a bank holidaymseer and winter seasonal dummies,
dummies for days (home and away) with special nestcuch as the big derby between
historic rivals FCB and Real Madrid CF which is swmlered, by the police, as a
potentially dangerous match, and dummies to corfwolthe type of competition
(Spanish Domestic League, European Champions Le&gpamish King’'s Cup, Spanish
Super Cup and International Super Cup) since thay aetermine the typology of
person interested in (and following) the match.

In order to account for unobserved heterogeneitysactime, days, weeks and years
in our data span, we include a full set of timeatheffects. First, we include an hour of
the day fixed effect )§) since, as shown in Figure 3, those hours with gteatest
movement of workers (early morning or after workg enore likely to coincide with the
peak times for pick pocketirt§ By including hour of the day fixed effects, we tap
this unobservable time characteristic and ensurestimations of the effect of football
matches on crime are unbiased. Second, we inchrde types of dummies related to
different days k©); (i) day of the week fixed effects to account for tierogeneity of
crime across days. As shown in Figure 2, theredear weekend effect (maybe due to
higher outdoor/leisure mobility of individuals or thigher alcohol and drug
consumption). By including these specific day & tieek fixed effects we can capture
these weekend effects as well as other specifieffagts, such asii] day of the month
fixed effects, which account for days with specifionthly characteristics (for instance,
pay day in the lasts days of a month); anid flay of the year fixed effects, which
control for special days such as Christmas Day, Mear’s Eve, local holidaydiéstag
or any other special day.

Third, a part from controlling for day of the weakd for hourly fixed effects, the
significant variation in Figures 2 and 3 suggesia there is most likely a day-hour
specific effect. Therefore, we introduce an houw®ekday fixed effects (using 2-hour
window) 2

Fourth, we also include week of the year)( month of the year){) and annual

fixed effects (). Finally, we draw on monthly and yearly trendstzount for potential

19 See “Crackdown on lunar-fuelled crime”. BBC News5 June 2007 at
http://news.bbc.co.uk/2/hi/uk_news/england/kent8972 .stm(last accessed July 2016).

20 All the temporal fixed effects and trends includedhe regressions have been based on the déseript
temporal crime analysis carried out in the previsestion.

21 We have computed (but not reported) all the regalbles using a 3-hour window obtaining consistent
estimates, very similar to those finally reported.




trends (e.qg., thefts increase from the beginninthefyear to the end of August) or for
different levels of popularity expressed for FCBy(ethe club may be more popular one
year because it won a major title the previous@eas because it bought a world-class
player).

As we employ hourly data, the crime count in ouiadet is positively skewed with
a large presence of zeros. Taking logs would rasuét considerable increase in the
number of missing values, which could bias oumestions. In order to deal with data
of this type, we follow Marie (2010) and Dahl ancllaVigna (2009) and use a
negative binomial approach. Such estimations consta generalization of the Poisson
model but allow for the over dispersion of data,other words, they allow for the

variance of the outcome to differ from the mean.

5. Main results

In this section we present the results of estingafig. (1), that is, the temporal
effect of football on crime. The columns of eachl¢aof results present the different
crime types considered. All the regressions incltiae full set of controls previously
presented. Note that given that we estimate a ivegainomial model, the coefficients
reported are the incidence rate ratios that repteHige increase or decrease in
percentage of the number of counts of each cripe. ty

Table 5 shows the results of the impact of FCB ipgyat home on crime, focusing
on the time when the games are played (recall,omsider a game to have a duration of
two hours? Note that using the hour-by-weekday fixed effe@ising a 2-hour
window) make the estimations very demanding in geainstatistical significance given
that we compare the same time window on the sanekdeg, with and without FCB
games? The first row represents the impact of an increzs£0,000 spectators on the
different types of crime. Although the results ao statistically significant, to interpret
the incidence ratios reported, and for the casBRaifberiesthe coefficient presents a
decrease in the expected numberRabberiesof 0.3% (1-0.997) during the football

match for each 10,000 additional spectators irstadium.

22 Note that we have computed the two hour lengthefiech game from the exact time that the game
started.

23 Relaxing the hour-by-weekday fixed effects we obtpualitatively similar results than those repdrte
but, as expected, with lower p-values and, henetiebresults in terms of significance of the eatiea
parameters.



< INSERT TABLE 5>

Similarly, the following rows analyze the effect different matches depending on
attendance. In general, it seems that football nestonly have a slightly significant
impact on crime (for the duration of the game)the case of those attended by over
60,000 spectators. These matches are typically ritapogames for FCB. During such
matches, there is an increase in the numb&adiberiesn the city, and there is some
weak evidence of a reduction in crimagainst police(especially for matches with
more than 80,000 spectators) during the two holitseogame. This lack of significant
results for crime during the time of the match éoen the reductions in some crime
types) might point to an incapacitation effect difemders, as found by Dahl and
DellaVigna (2009) in relation to violent movies. Mo precisely, as Dahl and
DellaVigna (2009) show in their study of the impatwiolent movies on violent crime,
the size of an audience should matter more for inembehavior if there is self-
selection into attendance. Hence, and as alsoiaggldy Marie (2010), our argument
is that football fans are a non-random sample ef plpulation with demographic
characteristics that make them more prone to bengat offenders! The detailed
results for the vector of control variables) for the above estimation are reported in
Table 6.

< INSERT TABLE 6>

In general, some climate variables are relateditoecbehavior. For instance, longer
days in terms of sun hours, warmer days in ternmteraperature, calm days in terms of
wind speed, and non-rainy days, are related toehnighme rates (especially property
crimes).

We examine in greater depth the temporal profilerdhe and the way in which
football can shape it in Figure 4 by presentingdbtailed results of crime in the hours
leading up to and following FCB home matches. Om @he hand, in the pre-match
hours there seems to be fevizniving crimesandDrug related crimesin the case of
interpersonaViolent crimeghere also seems to be a reduction in the critee bat at a

much earlier point in the day (four hours before thatch). In the case dfhefts

24 Note that in our case, a priori, there is a simgeofile of football supporters and that of (pdtef)
offenders: basically young males.



(primarily pick pocketing, see panel 4b), in thesthommediately prior to the match, the
number of thefts increases by around 28% and twarshbefore the increase is
significant and equal to 8.7%. These elasticitmegly a statistically significant increase,
during these two hours, of five thefts due to thetlball game (recall that the hourly
average oflheftsin Barcelona is 12.80). Also robust is the inceetmind forCriminal
damageone hour (18.6%) and two hour (18.1%) prior td<kudf.

< INSERT FIGURE 4

In the hours following the match there seems ta bearked increase in crime. This
result is, as expected, very strong and robustTfuefts Victory celebrations bring
supporters out on to the streets making them tarfgetthieves. The number dhefts
peaks just one hour after the match (39.9%), batithpact of the event remains
throughout the night (with incidence ratios abovalthough not always significant).
Likewise, an increase in the numberRbbberies(involve some sort of violence) is
recorded, especially six and seven hours afterfithed whistle, along with more
instances ofCriminal damageand crimesAgainst policebetween two and three hours
after the match. These results are related to ipasth activities that include victory
celebrations and/or going out after the match.

Table 7 and Figure 5 show the results for away hesticgiven that a city with a
major team will have a large number of supportbed are liable to modify criminal
patterns, even when the team plays away. Tablewsh significant reduction iDrug
related crimeghat could be driven by an incapacitation effedairtythe match® Table
7 also shows a significant increase in the numbeeanrded crimeégainst policethe
coefficient is positive and significant at the 1%vél indicating an increase in the
number of this type of crime of 57.4%. This resalight be attributed to the
celebrations of the football fans who meet in lmarat specific locations in the city.

< INSERT TABLE 7>

25 Note that in Table 5 we include attendance at hgamaes. If we perform a similar regression as that
presented in Table 7 but with a dummy variabledatihg home match we also find a reduction in the
crime committed in the city during the hours of faamne.

26 Barcelona football fans traditionally meet at @naletesfountain in the city center to celebrate their

victories.



Figure 5 presents the time profile of crime in bwairs leading up to and following
FCB away matches. In this case the results seete gldgar:Theftsseem not to be
affected prior to the game and increase aftespéeially two hours after the game with
a 17,3% increase). Some evidence of a lower lefvetime prior to the game can be
observed folRobberieg6 hours before) and crimégainst the polic€l hour before)
both types increasing after the game, especiadyldtter type of crime. The opposite
pattern is found foWiolent crimes(with increases 2 and 3 hours before) @&mting
crimes (with increases 3 hours before). In common with Bogames, in the hours
following the match, people typically go to barglaneet with friends to celebrate or to
console themselves in defeat. This can create lamwds that attract pick pockets,
increaseCriminal damage(including urban furniture) or, by increasing tlevel of

social interaction, lead to higher levels of inengonal violence.

< INSERT FIGURE 5

In sum, the results obtained for the temporal immdcaway matches on crime
broadly confirm the patterns observed for home hecThe differences observed can
be attributed to the spatial dimension, which haspgsefully been omitted from the
present analysis. Clearly, the high spatial comaéinnh of individuals when FCB play at
home is likely to be the driver for some of theutes obtained during home matches

and not during away matches.

6. Results on gender violence

Note that all the results obtained up to this paeém to indicate that football
matches do not have any effect @ender violenceHowever, and as reported by Card
and Dahl (2011), what seems to spark family viodef@nd violence in general) are
defeats’ Indeed, in such instances the authors find a dredationship between these

27 The theoretical background for linking gender eimde and the emotional cues associated with wins
and losses in sports was provided by Card and (2&11) who hypothesized that family violence can be
understood as the result of a gain-loss utilitygafme outcomes around a rationally expected referenc
point. Although this rationale could be in prin@pmpplied to our paper, the empirical translatierds
some refinements given that our set up does noplaiaty fit that framework given the nature of the
football team (FCB) we analyze. In this sense, wly @nalyze the results of one specific team; the
betting market in Spain is not as developed asheracountries such as US or UK; and we expect that
by default, FCB is always considered as favoritevio each and every game, hence, with low pregame
point spread. Indeed, we take advantage of lossebeaunexpected result given that FCB is always
considered as favorite in all games played.



emotional cues and criffevhich suggests this type of crime may occur atévotball
match. Moreover, following Munyo and Rossi (2013¢ wiso report, a part from
specific results foiGender violencethe results foViolent crimesof an unexpected
FCB result. Note that Munyo and Rossi (2013) preservery interesting natural
experiment to analyze the potential causal relaietween frustration and aggression
applied to the Uruguayan football framework (viangaring odds in the betting market
and real game results). Although Spanish footkaihot be directly compared with the
passion of South American football, the authord timat frustration (unexpected loss) is
followed by a spike in violent crime whereas eupgunexpected win) is followed by
a reduction in violent crime. The two effects aom@entrated in a 1 hour time window
after the end of the game. Here, our results (sd#eT8) point to the presence of this
temporal displacement effect, indicating tander violencés a relevant crime type to
analyze from a temporal perspective. Indeed owlteshow a positive and significant
effect of (home) defeats ddender violence

Thus, from between three and six hours after a hdefeat, there appears to be an
effect on violent behavior in a family related enoviment, with such crimes rising by
up to 92-98%. A similar result was reported by Camd Dahl (2011) for the case of the
NFL in North America. In the case of non-famiWolent crimesthere does not appear
to be a consistent increase, though five hourg afteome defeat an increase in the

number of violent crimes is noted.

< INSERT TABLE 8>

7. Discussion

The results reported above regarding the tempasalatement effect of football
matches on crime rates require a fuller discusskaalready mentioned, the results
associated with home matches can be explained itake into account the spatial
dimension. For instance, the fact that the numliefFheftsincreases during the two
hours before the match would seem to indicate dfff@nders take advantage of the
agglomeration of supporters entering (or congregatiear) the stadium. Although a

proper spatial analysis needs to be conductedribroothat this increase imheftsis

28 Our sample includes 25 defeats and 56 draws . tOf these, 15 defeats and 38 draws occurred in
away matches.



due to the agglomeration of football fans, the thet a similar increase does not occur
before away matches provides partial confirmation.

The results obtained in the hours leading up toraéhmatch can be accounted for
in terms of a substitution effect. That is, sineegeé numbers of police officers are
deployed in order to safeguard citizen securityuadbthe stadium, less attention is
given to other criminal activities (for instanceud consumption, dangerous driving or
alcohol consumption) and so crime reports fall éesgly since these crimes are
reported by the authorities themselves). In the acdPrug related crimeghis effect
also appears to last up to three hours after theegdhese results again are confirmed
by the apparent effect of away matches, which ge&rd present no impact on these
types of crime, given the absence of any subgiitugifect.

Importantly, therefore, our estimates, after cdhtrg for a wide range of possible
temporal determinants, indicate that certain criymes increase after FCB football
matches. Some of these increases can be attriliatedctory celebrations or the
commencement of weekend leisure activities aftdchwag the game, accompanied by
consumption of alcohol. This is the caseRwbberiesand Criminal damageregardless
of whether FCB have played at home or away (albatifferent time spans), indicating
that this impact can be attributed, in generalthi® euphoria occasioned by football.
Logically, crimesAgainst the policencrease after home and away matches, attributable
to agglomerations and problems of euphoric crowashing with police officers in the
vicinity of the stadium (home matches) and in thiy @enter (home and away

matches).

8. Conclusions

This paper has presented the first detailed terhporalysis of crime in an urban
context, with a particular focus on the hourly tksgment of crime patterns attributable
to the scheduling of a major sporting event (i, Barcelona’s football matches). In
short, we have analyzed the principal effects eséhgames on crime before, during and
after the match.

First, as expected, the results reveal a clear paigern for criminal activities.
Although different patterns are found accordingthe specific type of crime under
analysis, we can report a number of stylized fa€tgnes most closely associated with
leisure activities (e.g., crime&gainst police Driving crimesandDrug related crimeps

peak late at night, presenting low rates during dlag-time which increase as the



evening progresses. Crimes against prop&tbberies Theftsand Criminal damagg
peak after 18:00 (associated with people comingadutork on weekdays), but fall
again as the night progresses. Crimes involvindewite Yiolent crimesand Gender
violencg gradually increase throughout the day and pedkerevenings. Additionally,
we find evidence of a week-end effect for all cranerhile some types of crime present
a marked seasonal pattern, especially those moselgl associated with tourism
(Violent crimesandThefts.

Second, our results point to the temporal impadbotball matches on crime rates.
Thus, we find a fall in some types of crime in tiwurs before an FCB football match is
played and an increase in some types of crimevedtels. The reduction in crime prior
to a match would appear to be capturing the inatgiam effect of potential offenders,
whereas the post-match increase appears to depethé type of crime. Thus, increases
in Thefts Robberiesand Criminal damageoccur regardless of whether FCB have
played at home or away, indicating that offendenes t@king advantage of victory
celebrations or the initiation of post-match leesactivities. Other significant increases
appear to be related to the spatial distributiorinoividuals in association with the
match that has just been played; thus, for instaheeincrease in crimesgainst police
reported after FCB matches appears to point tanipact of spatial concentration on
crime (around the stadium or in celebrating areas).

Our study identifies an interesting impact thalikely to be related to the possible
substitution effect experienced by some types imherand which reflects the specific
deployment of police resources during a footballaimaln general, during major events,
such as FCB matches, police officers inevitablytdwitheir attention away from
fighting certain types of crime in favor of safegiiag citizen security in and around
the event. For example, police check points or sandheckpoints are not manned with
the subsequent fall in the number of reports ohKdriving, drug consumption or drug
smuggling.

In general, football matches do not appear to feweimpact on rates déender
violence however, an increase is noted when the sampksidcted to those games in
which FCB were defeated (especially when defeatdtbme), and so we obtain some
evidence of a link between sports results and na#an the family.

The results reported herein provide new, broadé&teece on the crime patterns
produced on football match days, pointing to thegeral displacement effects that

football matches may have on crime. As such, dus belief that these results can be



useful in determining the temporal deployment dfgeoofficers on match days as well
as in understanding the way in which offenders welsccording to the characteristics
of a match day. Further research needs to be fdausespatial analyses, which should
illustrate how the crimes are spatially distributaeckross the city and how football
matches can alter these crime patterns. Similadlyser collaboration with police

agencies should improve the data available forarebers, since knowledge of the
actual allocation of police officers and their dgghent during a match is essential for

identifying crime displacement and concentratidieds.
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Figure 2: Weekly crime evolution.
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Figure 3: Hourly crime evolution.
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Table 1: Crime classification.

Type Description

Property Crimes

Misappropriation of the belongings of others agatheir will with the
use of violence.

Misappropriation of the belongings of others agathsir will without
the use of any violence.

Robberies
Thefts
Criminal damage Minor/serious damage to the belongings/propertytbérs.

Crimes against the Person

Violent crimes Physical injuries to other individuals. Mass fightsd brawls.
Gender violence Abuse in the home. Physical and psychological nicéein the home.

Other Crimes

Misconduct, intimidation, resistance, use of foraed aggressions
against police officers.

Dangerous driving. Driving with no license. Driviogder the influence
Driving crimes of alcohol or drugs (considered a serious crimennéleohol tests are
above a certain threshold). Endanger lives of adheers.

Drug consumption in public areas and drug traffigkiThe amount of
drugs determines the classification.

Against police

Drug related crimes




Table 2: Average number of crimes by different tidiraensions.

Type Hour Day Month Year
Property Crimes
Robberies 1.46 34.96 1,064.39 11,069.6
(1.43) (8.73) (144.44) (4,430.41)
Thefts 12.80 306.79 9,339.25 97,128.2
(8.58) (61.57) (1,273.94) (34,918.44)
Criminal damage 1.50 35.96 1,094.69 11,384.8
g (1.55) (9.84) (128.42) (4,329.19)
Crimes against the Person
Violent crimes 0.55 13.21 402.25 4,183.4
(0.81) (4.80) (36.90) (1,507.29)
Gender violence 0.29 6.95 211.48 2,199.4
(0.56) (3.16) (37.31) (787.54)
Other Crimes
Against police 0.11 2.63 79.96 831.6
gainstp (0.41) (2.63) (19.18) (288.21)
Driving crimes 0.41 9.75 296.85 3,087.2
9 (0.75) (5.23) (65.55) (1,425.48)
Drua related crimes 0.15 3.56 108.40 1,127.4
9 (0.41) (2.09) (20.18) (438.09)




Table 3: FCB football matches 2007-2011.

Attendance # of matches in the sample
> 80,000 spectators 36

> 60,000 and < 80,000 spectators 58
> 40,000 and < 60,000 spectators 24
< 40,000 spectators 7
Home matches 125
Away matches 130
Type of match

Spanish Domestic League 169
Spanish King's Cup 32
European Champions League 50
Spanish and International Super Cups 4

Note: In this period FCB played Real Madrid CF nitain rival, ten times (home and away).




Table 4: Daily average number of reported crimedypplogy and by type of match
played.

Crime type No Match Home Match Away Match
Property Crimes
Robberies 34.95 36.29 35.68
Thefts 288.02 310.96 303.68
Criminal damage 8.15 8.27 9.19
Crimes Against the Person
Violent crimes 12.71 14.03 14.55
Gender violence 6.78 7.30 7.32
Other Crimes
Against police 2.53 2.64 2.98
Driving crimes 9.43 10.61 11.95
Drug related crimes 3.62 3.15 3.58




Table 5: FCB home matches attendance and crinteeinity at time of the match.

(1)

@)

®3)

Criminal Violent

(4) (®) (6)

NG
Gender Against: Driving

(8)

Robberies Thefts [ . N Drugs
damage: crimes Violence Police : crimes
Stadium attendance ~ 0.997 1.001 1.069 0.999  1.006 9560: 1.013  1.020
[0.734] [0.880] [0.456]: [0.975] [0.822] [0.278] /5] [0.421]
>80,000 0.913 1.067 1.028  0.841  1.067 0.522* 0.833.134
[0.174] [0.188] [0.761]: [0.271] [0.692] [0.064] .[B4] [0.611]
>60,000 1.072*  1.037 1.084; 1.181  0.964 0993  1.040.116
[0.071] [0.511] [0.303]: [0.190] [0.557] [0.98€] 48] [0.199]
>40,000 0.909 0.958 0.961  1.295* 1.066  0.469  0.90D.632
[0.319] [0.358] [0.598]: [0.052] [0.690] [0.169] [®BO] [0.470]
>20,000 1.133 0.980 1.035  1.166 2.438**1.765 | 1.044  1.018
[0.277] [0.631] [0.803]: [0.555] [0.000] [0.47C] J®64] [0.983]
Observations 29,121 29,121 29,121 29,121 29,121 1229, 29,121 29,121
Climate controls YES YES YES! YES YES YES YES  YES
Time controls YES YES YES ! YES YES YES YES YES
Seasonal controls YES YES YES YES YES YES YES YES
Monthly trends YES YES YES: YES YES YES YES YES
Yearly trends YES YES YES: YES YES YES YES YES
Lunar phase YES YES YES! YES YES YES  YES  YES
Holiday dummy YES YES YES: YES YES YES YES YES
Derby dummy YES YES YES: YES YES YES YES  YES
Type of competition YES YES YES YES YES YES YES YES

Note: Attendance is expressed in 10,000. >80,3f0inktance, is a dummy that takes the value afrl f
matches with an attendance above the specifiedhbleg. The estimations for each level of attendance
are performed separately. Climate controls inclualeerage rainfall, average number of sun hours,
average temperature, average pressure and avenagespeed. Time controls include: hour of the day,
day of the week, day of the month, day of the ybaur-by-weekday (2-hour window), week of the year,
month and year. Seasonal controls include dummiesudmmer (mainly September) and winter. Type of
competition includes dummies for: Spanish DomekBague, European Champions League, Spanish
King’s Cup and Super Cups (both Spanish and Intema). Robust standard errors used. p-values in
square brackets. *** p<0.01, ** p<0.05, * p<0.1.



Table 6: Control variables.

(1) (2) (3) 4 (5) (6) (7 (8)
Robberies Thefts Criminal Vlglent Qender Aga_mst Dr!vmg Drugs
damage crimes Violence Police crimes
Rainfall 0.998* 0.998*** 1.002* 0.996*** 0.999 0.999 0.997** 0.997*
[0.080] [0.000] [0.057] [0.000] [0.561] [0.732] (28] [0.085]
Sun hours 1.004  1.007**1.007*** 1.006***  (0.994** 1.009 1.000 0.998
[0.118] [0.000] [0.001] [0.000] [0.011] [0.149] JI86] [0.573]
Temperature 1.009** 1.007** 0.999  1.012** 1.016*** 1.001 1.023**  1.021***
[0.000] [0.000] [0.718] [0.000] [0.000] [0.916] 000] [0.000]
Pressure 1.000**  1.000* 1.000 1.000*** 1.000** 1.000 1.000 1.000
[0.016] [0.057] [0.401] [0.008] [0.016] [0.793] HB2] [0.143]
Wind speed 0.998** (0.999** (0.998 1.000 1.000 0.996 0.996 0.993***
[0.007] [0.000] [0.174] [0.923] [0.899] [0.340] f014] [0.006]
Summer dummy 0.529*** 0.884** 1.067 1.505* 1.935** 1.122 0.725 2.103**
[0.000] [0.001] [0.648] [0.0833] [0.028] [0.678] 0.p24] [0.009]
Winter dummy 1.340 0.969 0.895 3.179*** 0.456* 0.653 0.633 0.549
[0.171] [0.637] [0.291] [0.001] [0.072] [0.482] BB7] [0.357]
Lunar phase 0.993 1.021 1.038 1.021 1.090** 0.931 .044 0.982
[0.890] [0.223] [0.282] [0.731] [0.010] [0.663] H61] [0.876]
Holiday dummy 0.999 0.984*  0.957** 1.041* 0.956  197*** 0.967 1.140
[0.899] [0.066] [0.026] [0.033] [0.404] [0.007] f079] [0.165]
Derby dummy 0.793 1.017 1.084 1.710 1.626** 1.841* 0.867 0.463
[0.182] [0.790] [0.325] [0.104] [0.031] [0.0.028] [0.790] [0.347]
King’s Cup 0.789 1.060** 1.006 0.655** 0.851 0.397 0.895 0.170
[0.129] [0.015] [0.953] [0.020] [0.378] [0.266] BR7] [0.119]
Champions League 0.989 0.939* 1.073 0.808 0.658* 014. 0.626 0.603*
[0.791] [0.061] [0.617] [0.418] [0.087] [0.952] f019] [0.055]
Domestic League 0.924**  0.965 0.978 0.947 0.828 149. 0.962 1.017
[0.006] [0.334] [0.548] [0.724] [0.349] [0.487] [034] [0.884]
Super Cups 1.077 0.955 0.834 1.352  4.2e-08**  3.2213.7e-09*** 2.249
[0.812] [0.815] [0.469] [0.372] [0.000] [0.287] [00] [0.126]
Observations 29,121 29,121 29,121 29,121 29,121 1229, 29,121 29,121
Hour of the day YES YES YES YES YES YES YES YES
Hour-by-weekday (2) YES YES YES YES YES YES YES YES
Day of the week YES YES YES YES YES YES YES YES
Day of the month YES YES YES YES YES YES YES YES
Day of the year YES YES YES YES YES YES YES YES
Week of the year YES YES YES YES YES YES YES YES
Month of the year YES YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES YES

Note: Robust standard errors used. p-values inreduackets. *** p<0.01, ** p<0.05, * p<0.1.



Figure 4: Hours prior to and after FCB home matches
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Table 7: FCB away matches and crime in the citynduthe game.

(1) () ®) (4) (5) (6) (7) (8)

Criminal Violent Gender Against Driving

Robberies Thefts . . . . Drugs
damage crimes violence police crimes
Away match 0.985 0.979 1.016 1.055 0.824 1.574*0.950 0.629***
[0.805] [0.525] [0.643] [0.226] [0.240] [0.000] .®B9] [0.001]

Observations 29,121 29,121 29,121 29,121 29,121 1229, 29,121 29,121
Climate controls YES YES YES YES YES YES YES YES
Time controls YES YES YES YES YES YES YES YES
Seasonal controls YES YES YES YES YES YES YES YES
Monthly trends YES YES YES YES YES YES YES YES
Yearly trends YES YES YES YES YES YES YES YES
Lunar phase YES YES YES YES YES YES YES YES
Holiday dummy YES YES YES YES YES YES YES YES
Derby dummy YES YES YES YES YES YES YES YES
Type of competition YES YES YES YES YES YES YES YES

Note: Climate controls include: average rainfallei@ge number of sun hours, average temperature,
average pressure and average wind speed. Timeotomiclude: hour of the day, day of the week, day

the month, day of the year, hour-by-weekday (2-hwimdow), week of the year, month and year.
Seasonal controls include dummies for summer (ma@dptember) and winter. Type of competition
includes dummies for: Spanish Domestic League, [i@an Champions League, Spanish King’s Cup and
Super Cups (both Spanish and International). Rostastdard errors used. p-values in square brackets.
*** 0<0.01, ** p<0.05, * p<0.1.



Figure 5. Hours prior to and after FCB away matches
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Table 8: Psychological effects of a FCB defeat.

Violent crimes Gender violence
Lost Lost home Lost/Draw Lost Lost home Lost/Draw
home home
T+1 1.260 0.905 1.309 1.222 0.750 1.009
[0.436] [0.777] [0.132] [0.296] [0.155] [0.928]
T+2 1.249 1.314 1.017 0.813 0.221* 0.654
[0.447] [0.539] [0.919] [0.447] [0.086] [0.118]
T+3 0.937 1.055 1.066 1.497 2.465 1.512
[0.743] [0.888] [0.814] [0.337] [0.152] [0.121]
T+4 0.688 0.877 1.164 1.575 1.921* 1.270
[0.193] [0.821] [0.317] [0.156] [0.090] [0.582]
T+5 1.083 1.963* 1.322 0.889 1.823* 1.464
[0.781] [0.023] [0.105] [0.786] [0.091] [0.281]
T+6 0.919 1.046 0.760* 0.904 1.986* 1.760**
[0.571] [0.837] [0.065] [0.628] [0.054] [0.032]
T+7 1.260 0.905 1.309 1.222 0.750 1.009
[0.436] [0.777] [0.132] [0.296] [0.155] [0.928]
Observations 29,121 29,121 29,121 29,121 29,121 1229,
Climate controls YES YES YES YES YES YES
Time controls YES YES YES YES YES YES
Seasonal controls YES YES YES YES YES YES
Monthly trends YES YES YES YES YES YES
Yearly trends YES YES YES YES YES YES
Lunar phase YES YES YES YES YES YES
Holiday dummy YES YES YES YES YES YES
Derby dummy YES YES YES YES YES YES
Type of competition YES YES YES YES YES YES

Note: see notes to Table 7.



