DOES MOVIE VIOLENCE INCREASE VIOLENT CRIME?*

GORDON DAHL AND STEFANO DELLAVIGNA

Laboratory experiments in psychology find that media violence increases ag-
gression in the short run. We analyze whether media violence affects violent crime
in the field. We exploit variation in the violence of blockbuster movies from 1995
to 2004, and study the effect on same-day assaults. We find that violent crime
decreases on days with larger theater audiences for violent movies. The effect is
partly due to voluntary incapacitation: between 6 PM. and 12 A.M., a one mil-
lion increase in the audience for violent movies reduces violent crime by 1.1% to
1.3%. After exposure to the movie, between 12 A.M. and 6 A.M., violent crime is
reduced by an even larger percent. This finding is explained by the self-selection
of violent individuals into violent movie attendance, leading to a substitution
away from more volatile activities. In particular, movie attendance appears to
reduce alcohol consumption. The results emphasize that media exposure affects
behavior not only via content, but also because it changes time spent in alterna-
tive activities. The substitution away from more dangerous activities in the field
can explain the differences with the laboratory findings. Our estimates suggest
that in the short run, violent movies deter almost 1,000 assaults on an aver-
age weekend. Although our design does not allow us to estimate long-run ef-
fects, we find no evidence of medium-run effects up to three weeks after initial
exposure.

I. INTRODUCTION

Does media violence trigger violent crime? This question is
important for both policy and scientific research. In 2000, the
Federal Trade Commission issued a report at the request of the
president and the Congress, surveying the scientific evidence and
warning of negative consequences. In the same year, the Amer-
ican Medical Association, together with five other public-health

*Eli Berman, Sofia Berto Villas-Boas, Saurabh Bhargava, David Card,
Christopher Carpenter, Ing-Haw Cheng, Julie Cullen, David Dahl, Liran Einay,
Matthew Gentzkow, Edward Glaeser, Jay Hamilton, Ethan Kaplan, Lawrence F.
Katz, Lars Lefgren, Ulrike Malmendier, Julie Mortimer, Ted O’'Donoghue, Anne
Piehl, Mikael Priks, Bruce Sacerdote, Uri Simonsohn, and audiences at London
School of Economics, Ohio State, Princeton University, Queens University, RAND,
Rutgers New Brunswick, the Institute for Labor Market Policy Evaluation in Up-
psala, UC Berkeley, UC San Diego, University of Tennessee Knoxville, University
of Western Ontario, University of Zurich, Wharton, the Munich 2006 Conference
on Economics and Psychology, the NBER 2006 Summer Institute (Labor Stud-
ies), the 2006 SITE in Psychology and Economics, the IZA Conference on Per-
sonnel and Behavioral Economics, the 2008 IZA/SOLE Transatlantic Meeting of
Labor Economists, and at the Trento 2006 Summer School in Behavioral Eco-
nomics provided useful comments. We would like to thank kids-in-mind.com and
the-numbers.com for generously providing their data. Scott Baker and Thomas
Barrios provided excellent research assistance.

© 2009 by the President and Fellows of Harvard College and the Massachusetts Institute of
Technology.
The Quarterly Journal of Economics, May 2009

677



678 QUARTERLY JOURNAL OF ECONOMICS

organizations, issued a joint statement on the risks of exposure to
media violence (American Academy of Pediatrics et al. 2000).

The evidence cited in these reports, surveyed by Anderson
and Buschman (2001) and Anderson et al. (2003), however, does
not establish a causal link between media violence and violent
crime. The experimental literature exposes subjects in the lab-
oratory (typically children or college students) to short, violent
video clips. These experiments find a sharp increase in aggressive
behavior immediately after the media exposure, compared to a
control group exposed to nonviolent clips. This literature provides
causal evidence on the short-run impact of media violence on ag-
gressiveness, but not whether this translates into higher levels of
violent crime in the field. A second literature (e.g., Johnson et al.
[2002]) shows that survey respondents who watch more violent
media are substantially more likely to be involved in self-reported
violence and crime. This second type of evidence, although indeed
linking media violence and crime, has the standard problems of
endogeneity and reverse causation.

In this paper, we provide causal evidence on the short-run
effect of media violence on violent crime. We exploit the natural
experiment induced by time-series variation in the violence of
movies shown in the theater. As in the psychology experiments,
we estimate the short-run effect of exposure to violence, but
unlike in the experiments, the outcome variable is violent crime
rather than aggressiveness. Importantly, the laboratory and field
setups also differ due to self-selection and the context of violent
media exposure.

Using a violence rating system from kids-in-mind.com and
daily revenue data, we generate a daily measure of national-level
box-office audience for strongly violent (e.g., Hannibal), mildly
violent (e.g., Spider-Man), and nonviolent movies (e.g., Runaway
Bride). Because blockbuster movies differ significantly in violence
rating, and movie sales are concentrated in the initial weekends
after release, there is substantial variation in exposure to
movie violence over time. The audience for strongly violent and
mildly violent movies, respectively, is as high as 12 million and
25 million people on some weekends, and is close to 0 on others
(see Figures Ia and Ib). We use crime data from the National
Incident Based Reporting System (NIBRS) and measure violent
crime on a given day as the sum of reported assaults (simple or
aggravated) and intimidation.
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Weekend Theater Audience of Mildly Violent Movies

Plot of weekend (Friday through Sunday) box-office audience in millions of
people for movies rated as strongly violent and mildly violent. The ten week-
ends with the highest audience for strongly violent (mildly violent) movies are
labeled. Movies are rated as strongly violent (mildly violent) if they have a kids-
in-mind.com rating 8-10 (5-7). The audience data are from box-office sales (from
the-numbers.com) deflated by the average price of a ticket.
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FIGURE Ic
Log Assaults and the Top Ten Violent Movies (Controlling for Seasonality)

Plot of average (Friday through Sunday) residuals of weekend log assaults
after controlling for seasonality, holidays, and weather controls (see text for list of
all the controls). The assault data are from NIBRS. The figures highlight the ten
weekends with the largest strongly violent movie audience (see Figure I(a)) and
the ten weekends with the largest mildly violent movie audience (see Figure I(b)).

We find that, on days with a high audience for violent movies,
violent crime is lower, even after controlling flexibly for season-
ality. To rule out unobserved factors that contemporaneously
increase movie attendance and decrease violence, such as rainy
weather, we use two strategies. First, we add controls for weather
and days with high TV viewership. Second, we instrument for
movie audience using the predicted movie audience based on
the following weekend’s audience. This instrumental variable
strategy exploits the predictability of the weekly decrease in
attendance. Adding in controls and instrumenting, the correlation
between movie violence and violent crime becomes more negative
and remains statistically significant.

The estimated effect of exposure to violent movies is small in
the morning or afternoon hours (6 A.M.—6 P.M.), when movie atten-
dance is minimal. In the evening hours (6 P.M.—12 A.M.), instead,
we detect a significant negative effect on crime. For each million
people watching a strongly or mildly violent movie, respectively,
violent crimes decrease by 1.3% and 1.1%. The effect is smaller
and statistically insignificant for nonviolent movies. In the
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nighttime hours following the movie showing (12 A.M.—6 A.M.), the
delayed effect of exposure to movie violence is even more nega-
tive. For each million people watching a strongly or mildly violent
movie, respectively, violent crime decreases by 1.9% and 2.1%.
Nonviolent movies have no statistically significant impact. Unlike
in the psychology experiments, therefore, media violence appears
to decrease violent behavior in the immediate aftermath of expo-
sure, with large aggregate effects. The total net effect of violent
movies is to decrease assaults by roughly 1,000 occurrences per
weekend, for an annual total of about 52,000 weekend assaults
prevented. This translates into an estimated yearly social gain of
approximately $695 million in avoided victimization losses (direct
monetary costs plus intangible quality-of-life costs). The results
are robust to a variety of alternative specifications, measures of
movie violence, instrument sets, and placebo tests. Additional es-
timates using variation in violent DVD and VHS video rentals are
consistent with our main findings.

We also examine the delayed impact of exposure to movie vi-
olence on violent crime. Although our research design (like the
laboratory designs) cannot test for a long-run impact, we can ex-
amine the medium-run impact in the days and weeks following
exposure. We find no impact on violent crime on Monday and
Tuesday following weekend movie exposure. We also find no im-
pact one, two, and three weeks after initial exposure, controlling
for current exposure. Hence, the same-day decrease in crime is
unlikely to be due to intertemporal substitution of crime from the
following days.

To interpret the results, we develop a simple model where
utility-maximizing consumers choose between violent movies,
nonviolent movies, and an alternative activity. These options gen-
erate violent crime at different rates. The model provides three
main insights. First, in the reduced form implied by the model,
the estimates of exposure to violent movies capture the impact for
the self-selected population that chooses to attend violent movies,
and not the population at large. In particular, the violent sub-
population self-selects into more violent movies, magnifying any
effects of exposure. Second, the reduced-form estimates capture
the net effect of watching a violent movie and not participating
in the next-best alternative activity. A blockbuster violent movie
has a direct effect on crime as more individuals are exposed to
screen violence, but also an indirect effect as people are drawn
away from an alternative activity (such as drinking at a bar) and
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its associated level of violence. Third, it is possible to identify the
direct effect of violent movies if one can account for self-selection.

We interpret the first empirical result, that exposure to
violent movies lowers same-day violent crime in the evening
(6 PM. to 12 A.M.), as voluntary incapacitation. On evenings with
high attendance at violent movies, potential criminals choose
to be in the movie theater and hence are incapacitated from
committing crimes. The incapacitation effect is larger for violent
movies because potential criminals self-select into violent, rather
than nonviolent, movies. Indeed, using data from the Consumer
Expenditure Survey time diaries, we document substantial
self-selection. Demographic groups with higher crime rates, such
as young men, select disproportionately into watching violent
movies.

The second result is that violent movies lower violent crime
in the night after exposure (12 A.M. to 6 A.M.). These estimates re-
flect the difference between the direct effect of movie violence and
the violence level associated with an alternative activity. Hence,
the reduction in crime associated with violent movies is best un-
derstood as movie attendance displacing more volatile alternative
activities both during and after movie attendance. Because alco-
hol is a prominent factor that has been linked to violent crime
(Carpenter and Dobkin 2009), and alcohol is not served in movie
theaters, one potential mechanism is a reduction in alcohol con-
sumption associated with movie attendance. Consistent with this
mechanism, we find larger decreases for assaults involving alco-
hol or drugs and for assaults committed by offenders just over
(versus just under) the legal drinking age.

A common theme to the findings above is the importance of
self-selection of potential criminals into violent movies. We pro-
vide additional evidence on selection using ratings data from the
Internet Movie Database (IMDb). We categorize movies based on
how frequently they are rated by young males. We find that, even
after controlling for the level of violence, movies that dispropor-
tionately attract young males significantly lower violent crime.

Our second result appears to contradict the evidence from
laboratory experiments, which find that violent movies increase
aggression through an arousal effect. However, the field and lab-
oratory results are not necessarily contradictory. The laboratory
experiments estimate the impact of violent movies in partial equi-
librium, holding the alternative activities constant. Our natural
experiment instead allows individuals to decide in equilibrium
between a movie and an alternative activity. Exposure to movie
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violence can lower violent behavior relative to the foregone al-
ternative activity (the field findings), even if it increases violent
behavior relative to exposure to nonviolent movies (the labora-
tory findings). Under assumptions that allow us to estimate the
amount of selection, our field estimates can be used to infer the
effect of exposure, holding the alternative activities constant (as
in the laboratory).

Using this methodology, we find evidence of an arousal effect
consistent with the laboratory experiments; violent movies induce
more violent crime relative to nonviolent movies. However, this
estimated arousal effect is smaller than the time-use effect—on
net, violent movies still induce substantially less violent behavior
than the alternative activity. Hence, the field evidence provides a
bound for the size of the arousal effect identified in the laboratory.
This example also suggests that other apparent discrepancies
between laboratory and field studies (see Levitt and List [2007])
might be reconciled if differences in treatment and setup are
taken into account.

Our research is related to a growing literature in economics
on the effect of the media. Among others, Besley and Burgess
(2002), Stromberg (2004), Gentzkow (2006), and DellaVigna and
Kaplan (2007) provide evidence that media exposure affects po-
litical outcomes. Card and Dahl (2009) show that emotional cues
provided by local NFL football games (in the form of unexpected
upset losses) cause a spike in family violence. Relative to this
media literature that emphasizes the effect of content, our paper
stresses the impact of time use. In our context, the substitution
in activities induced by violent movies dominates the effect of
content. This mechanism also operates in Gentzkow and Shapiro
(2008), who show the introduction of television during preschool
had positive effects on test scores for children of immigrants,
who otherwise would have had less exposure to the English
language.

Our paper also complements the evidence on incapacitation,
from the effect of school attendance (Jacob and Lefgren 2003)
to the effect of imprisonment (Levitt 1996). Our paper differs
from this literature because the incapacitation is optimally
chosen by the consumers, rather than being imposed. Not all
leisure activities have an incapacitation effect, however. Rees and
Schnepel (2008) document an increase in crimes by spectators of
college football games in the host community. The prevalence of
alcohol consumption at football games, but not in movie theaters,
plausibly explains the difference.
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Finally, this paper is related to the literature on the impact of
emotions such as arousal (Loewenstein and Lerner 2003; Ariely
and Loewenstein 2005) on economic decisions.

The remainder of the paper is structured as follows. Section II
presents a simple model of movie attendance choice and its effect
on violence. Section III describes the data, and Section IV presents
the main empirical results. Section V provides interpretations and
additional evidence. Section VI concludes.

II. FRAMEWORK

II.LA. Model

In this section we model the choice to view a violent movie and
the resulting impact on the level of violence following exposure.
Our setup is meant to illustrate (i) the importance of self-selection,
(i1) the effect of time use versus content for violent movies, and
(iii) how estimates in the laboratory and field differ.

Individuals choose the utility-maximizing activity among four
mutually exclusive options: watching a strongly violent movie a?,
watching a mildly violent movie ¢, watching a nonviolent movie
a", or participating in an alternative social activity a°. Although
we could assume a standard multinomial choice model, any choice
model implies probabilistic demand functions for movies P (a’),
P (a™), P (a™), and for the alternative activity 1 — P(a") — P(a™) —
P(a"). For each type of movie, demand P (a’) varies based on the
quality and overall appeal of the movie (which we do not observe).

We allow for heterogeneity in the taste for movies. We label
the group with high demand for violent movies as young y and
the other group as old o. Within each group, the fraction choosing
activity j is denoted as P(a]) for i = y,0 and j = v, m,n,s. The
aggregate demand functions for the young and old are simply
these probabilities multiplied by group size NV;.

Violence, which does not enter individuals’ utility functions,
depends on the type of movies viewed, as well as on participation
in the alternative social activity. We model the production function
for aggregate log violence as linear in the demand for movies and
the alternative social activity, aggregated over young and old:

V=31 > «/NP(¢])+0N:(1- P(a}) - P(]") - P(q}))

i=y,0|j=v.mn

D
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The parameters «}, o/, @, and o;, all (weakly) positive, capture
the effects on violence from the four alternative activities. Given
the log specification (motivated by the similarity to a Poisson
model), increasing the young audience size of violent movies by 1,
ceteris paribus, results in roughly a o) percent increase in violence.
Because individual-level data on movie attendance are not
available, we rewrite (1) in terms of aggregate movie attendance
for the young and old combined. (In Section IV, we discuss ways
to identify consumer types using auxiliary data.) The effect of
total audience size A; = N, P(a;) + N,P(a}) on log violence is a
weighted average of the effects for the young and old subgroups:

InvV = ((TyNy + 0'olvo)
(2) + Z [xj(oti —O'y) —i—(l—xj)(ocg —O’o)] A,

j=v.mn

where x/ = N, P(a})/(N,P(a}) + N, P(aj)) denotes the young audi-
ence share for movie j.

The estimating equation we use in Section IV follows directly
from (2):

3) InV =80+ BYA" + BTAT + BTA" + ¢,

where ¢ is an additively separable error term. Comparing (3) and
(2), we can write the coefficients as

4) p= xj(ajf,' —oy)+(1 —xj)(a({ —0,) forj=v,mn.

Notice the parameter 8/ is constant only if the young audience
share x/ is constant in response to changes in movie quality. In
what follows, we assume that this is approximately the case, that
is, that when movie quality changes, demand by the young and old
roughly rises and falls proportionately with each other (as would
be true for a multinomial logit model).

I1.B. Interpretation

Expression (4) illustrates several points. First, the impact
of a violent movie B” on violence is the sum of two effects: a
direct effect, captured by o, and an indirect effect, captured
by o;. The direct effect is the impact of violent movies, holding
everything else constant. There are two broad theories about the
direct impact of violent movies immediately after exposure. The
first theory is that exposure to media violence triggers additional
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aggression, whether through arousal or the imitation of violent
acts (Anderson et al. 2003). The second, opposite theory is that
exposure to movie violence leads to a decrease in aggression
because of a cathartic effect of viewing violence on screen. This
theory, which parallels Aristotle’s theory about the effect of the
Greek tragedy, was a leading theory among psychologists until
1960. Since the 1960s, a series of laboratory experiments, from
Bandura, Ross, and Ross (1963) to Buschman (1995), have found
substantial support for arousal and imitation and little support
for catharsis. In our model, o is large if movie violence triggers
violence through arousal or imitation, and small if movie violence
has a cathartic effect.

In addition to the direct effect, there is an indirect effect due to
the displacement of alternative social activities that occurs when
an individual chooses to watch a violent movie. A first possibility
is that these displaced activities trigger crime at a lower rate than
movie attendance. This can be the case, for example, if movies pro-
vide a meeting point for potential criminals who would otherwise
stay home. In this case, movie attendance, on net, increases crime
(positive 8,) after exposure. A second possibility is that the after-
math of movie attendance is more dangerous that the alternative
activity. This can occur, for example, if movie attendance leads to
earlier bedtimes and lower alcohol consumption, compared to, say,
bar attendance. In this case, movie attendance, on net, decreases
crime (negative f,).

We note that the effect of movies during exposure (the con-
temporaneous effect) differs from the effect after exposure (the
delayed effect). During the movie showing, the direct effect of
movie exposure o/ approximately equals 0 for all types of movies
because very few crimes are committed while physically in the
movie theater. In this sense, movie attendance can be viewed as a
form of voluntary incapacitation: movies take individuals “off the
streets” and place them into relatively safe environments.

A second insight from (4) is that heavy moviegoers contribute
most to the identification of B*. This parameter is a weighted
average of the net effects for old and young people. To the extent
the young like violent movies more than the old, they will be
overrepresented in the audience for violent movies, and hence
the weight representing their audience share will be larger than
their share in the population. Because the young and old have
very different crime patterns, this type of sorting can have a large
impact on the aggregate estimate.
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To illustrate the importance of selection, suppose that the
direct effect of movie exposure is the same for all movie types
(e =af" =} = afori =y,o0), but that the violent subpopulation
engages in more dangerous alternative activities (), > 0,). In this
case f/ = a — 0, — x/(0, — 0,). Even in the absence of a differen-
tial direct effect for violent movies, the level of violence in a movie
can affect crime. If violent movies are more likely to attract the
violent subpopulation (i.e., x’ > x™ > x"), as we document empir-
ically below, then the effect of exposure becomes more negative
with the violence level of the movie: ¥ < 8™ < 8". Exposure to
violent movies can lower crime relative to nonviolent movies sim-
ply because violent movies induce more substitution away from
dangerous activities for the violent subgroup.

In addition to this selection effect, there can be a direct effect
of movie violence, as suggested by the arousal and catharsis
theories. To capture this possibility, modify the example in the
preceding paragraph so that strongly violent movies have a
direct effect o’ (with nonviolent and mildly violent movies still
having impact «). Then the impact of exposure to a violent
movie is 8 = (¢’ — a) + (¢ — 0,) — x%(0y — 0,). If we could observe
the selection of criminals x/ into the different types of movies,
we could estimate the differential direct effect of violent movies
(the parameter captured in the laboratory experiments) as

— X

5) a”—azﬁ”—[ﬁ”wL;Cm n(ﬁm—ﬁn)]

— X

The solution for «” — « is the difference between the actual impact
of strongly violent movies (8") and the predicted impact based
on selection (the term in square brackets). If strongly violent
movies trigger additional aggression due to arousal or imitation
(¢¥ — a > 0), the impact of strongly violent movies ¥ can be less
negative than mildly violent movies ™. In Section IV.A, we pro-
vide an estimate of «’ — o under the assumptions outlined above.

Finally, although we have emphasized the impact of movies
on potential criminals, we note that exposure to movies can also
have a parallel effect on potential victims. During the duration
of the movie, potential victims are likely to be protected from
crime. After the movie, they may be more or less susceptible to
assaults depending on whether their alternative activity would
have placed them in a more or less volatile situation (account-
ing for any arousal or catharsis effects). Therefore, although we
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cannot distinguish between effects on the supply side and on the
demand side of criminal activity, the interpretations of the results
and the policy implications remain essentially unchanged. In fact,
it is likely that any effect of movie attendance, such as a reduc-
tion of alcohol consumption, would operate symmetrically on both
offenders and victims.

11.C. Comparison of Lab to Field

Before continuing, a brief comparison to the psychology exper-
iments is in order. There are three factors that differ between the
laboratory and the field. The first and most important is the com-
parison group. In the experiments, exposure to violent and nonvi-
olent movies is manipulated as part of the treatment, whereas in
the field, subjects optimally choose relative to a comparison activ-
ity a®. Hence, in the laboratory, the treatment effects are estimated
as the difference between the effect of violent versus nonviolent
movies. In contrast, the effect of exposure in the field is measured
as the difference between the effect of movie violence and the effect
of the foregone alternative activity. The second factor is selection.
Subjects in the laboratory are a representative sample of the (stu-
dent) population, while moviegoers in the field are a self-selected
sample. The sorting of violent individuals into violent movies,
which could result in large displacement effects in the field, is not
present in the lab. Finally, the third factor is the type of violence.
The clips used in the experiments typically consist of five to ten
minutes of selected sequences of extreme violence. In the field,
instead, media violence also includes meaningful acts of reconcil-
iation, apprehension of criminals, and nonviolent sequences. The
exposure to random acts of violence may induce different effects
from the exposure to acts of violence viewed in a broader context.

Within our empirical specification, an estimate of Y in the
laboratory experiment yields

IBIUb: Ny a4+ (1— Yy oV,
a N, +N, ”? N,+N,) °

Comparing this estimate to the estimate obtained from field data
in (4) makes apparent the first two differences discussed above.
First, the impact of media violence in the lab does not include
the indirect effect of o, which operates through the alternative
activity. By virtue of experimental control, the indirect effect is
shut down. Second, the weights on the young and old coefficients
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are different (compare N,/ (N, + N,) to x*). The laboratory exper-
iments capture the reaction to media violence of a representative
sample, whereas the field evidence assigns more weight to the
parameter of the individuals that sort into the violent movies
(the “young”). Hence, the laboratory setting is not representative
of exposure to movie violence in most field settings, where con-
sumers choose what media to watch. However, it is representative
of instances of unexpected exposure, as in the case of a violent
advertisement or a trailer placed within family programming.

Recognizing these differences is important not only to better
understand the effect of media on violence, but also more generally
to understand the relationship between experimental and field
evidence (Levitt and List 2007). In our setting, the field findings
are important to evaluate policies that would restrict access to
violent movies, as such policies would lead to substitution toward
alternative activities in the short run. The results of the laboratory
experiments, however, are useful to evaluate different policies,
such as the short-run impact of unexpected exposure to media
violence. In addition, some of the differences between laboratory
and field can be altered by changes in the laboratory design. For
instance, the laboratory experiments can incorporate sorting into
a violent movie (Lazear, Malmendier, and Weber 2006) to replicate
the selection in the field, or can change the exposure to a full-
length movie.

One important limitation of both the laboratory and field de-
signs is that neither provides evidence on the long-term effects
of repeated exposure to violent media. These cumulative effects
could be substantial, yet they are difficult to estimate causally.

III. DATA

In this section we introduce our various data sets, provide
summary statistics, and describe general patterns of movie atten-
dance and violent crime.

IIT.A. Movie Data

Data on box-office revenue are from the-numbers.com, which
uses the studios and Exhibitor Relations as data sources. Infor-
mation on total weekend box-office sales is available for the top
fifty movies consistently from January 1995 on. Daily revenue
is available for the top ten movies beginning mid-August 1997.
We focus on daily data for Friday, Saturday, and Sunday because
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movie attendance, and therefore the identifying variation for our
analysis, is concentrated on weekends (see Table I). To estimate
movie theater attendance, we deflate both the weekend and the
daily box-office sales by the average price of a ticket. For the pe-
riod January 1995 to mid-August 1997 and for all movies that do
not make the daily top-ten list, we impute daily box-office revenue
(see Appendix I).

We match the box-office data to violence ratings from
kids-in-mind.com, a site recognized by Time Magazine in 2006 as
one of the “Fifty Coolest Websites.” Since 1992, this nonprofit or-
ganization has assigned a 0- to 10-point violence rating to almost
all movies with substantial sales. The ratings are performed by
trained volunteers who, after watching a movie, follow guidelines
to assign a violence rating. In Table A.1, we illustrate the rating
system by listing the three movies with the highest weekend au-
diences within each rating category. For most of the analysis, we
group movies into three categories: strongly violent, mildly vio-
lent, and nonviolent. Movies with ratings between 0 and 4 such
as Toy Story and Runaway Bride have very little violence; their
MPAA ratings range from G to R (for sexual content or profanity).
Movies with ratings between 5 and 7 contain a fair amount of
violence, with some variability across titles (Spider-Man versus
Mummy Returns). These movies are typically rated PG-13 or R.
Movies with a rating of 8 and above are violent and almost uni-
formly rated R, and are disproportionately more likely to be in the
“Action/Adventure” and “Horror” genres. Examples are Hannibal
and Saving Private Ryan. For a very small number of movies,
typically with limited audiences, a rating is not available.

We define the number of people (in millions) exposed to movies
of violence level & on day t as Af =), ;d’**a;;, where a;, is
the audience of movie j on day ¢, d’* is an indicator for film j
belonging to violence level &k, and o/ is the set of all movies. The
violence level varies between 0 and 10.! We define three summary
measures for movies with differing levels of violence. The measure
of exposure to strongly violent movies on day ¢ is the audience
for movies with violence levels between 8 and 10, A? = ",%, A%

1. The rereleases of Star Wars V and VI in 1997 were not rated because the
original movie predates kids-in-mind.com. We assigned them the violence rating 5,
the same rating as for the other Star Wars movies. To deal with the small number
of remaining movies with missing violence ratings, we assume ratings are missing
at random with respect to the level of violence in a movie, and inflate each day’s
exposure variables A7 accordingly. The average share of missing ratings is 4.1%
across days.
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Similarly, exposure to mildly violent A}* and nonviolent A} movies
on day ¢ are defined as the aggregated audiences for movies with
a violence level between 5—7 and 0—4, respectively.

Figure Ia plots the measure of strong movie violence, A, over
the sample period 1995 to 2004. To improve readability, we plot
the weekend audience (the sum from Friday to Sunday) instead
of the daily audience. In the graph, we label the top ten weekends
with the name of the movie responsible for the spike. The series
exhibits sharp fluctuations. Several weekends have close to zero
violent movie audience. On other weekends, over twelve million
people watch violent movies. The spikes in the violent movie series
are distributed fairly uniformly across the years, and decay within
two to three weeks of the release of a violent blockbuster.

Figure Ib plots the corresponding information for the measure
of mild movie violence, A}”. Because more movies are included in
this category, the average weekend audience for mildly violent
movies is higher than for strongly violent movies, with peaks of
up to 25 million people. There is some seasonality in the release
of violent movies, with generally lower exposure to movie violence
between February and May. This seasonality is less pronounced
for the strongly violent movies compared to the mildly violent
movies.

To put audience size into perspective, note that blockbuster
movies are viewed by a sizable fraction of the U.S. population.
Over a weekend, strongly violent and mildly violent blockbusters
attract up to 4% and 8%, respectively, of the U.S. population
(roughly 300 million). This extensive exposure provides the iden-
tifying variation in our setup.

III.B. Violent Crime Data

Our source for violent crime data is the NIBRS, chosen for two
important features. First, it reports violent acts known to police,
such as verbal intimidation or fistfights, which do not necessarily
result in an arrest. Second, it reports the date and time of the
crime, allowing us to match movie attendance and violent crime at
the daily level. Alternative large-scale data sets on crime, such as
the Uniform Crime Report and the National Crime Victimization
Survey, do not contain this same type of detailed information at
the daily level.

The NIBRS data collection effort is a part of the Uniform
Crime Reporting Program. Submission of NIBRS data is still
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voluntary, and over time the number of reporting agencies has
increased substantially. In 1995 (the first year of NIBRS data),
only 4% of the U.S. population was covered, but by August 2005,
there were 29 states certified to report NIBRS data to the FBI,
for a coverage rate of 22% of the U.S. population (reporting is not
always 100% within a state). This 22% coverage represents 17%
of the nation’s reported crime, which reflects the fact that NIBRS
coverage is more heavily weighted toward smaller cities and coun-
ties (where crime rates are lower). One limitation of NIBRS is that
it does not cover crime in the nation’s largest cities, although it
does include medium-size cities such as Memphis and Cincinnati.

We use data from 1995 to 2004 for NIBRS city and county
reporting agencies, which include local police forces and county
sheriff offices. Because not all agencies report consistently, in each
year we exclude agencies that have missing data on crime (not just
assaults) for more than seven consecutive days, where a report of
zero counts as nonmissing data. This filter eliminates 12.5% of
reported assaults. If no crime is reported on a given day after
this filter, we set that day’s assault count to zero. Our main vio-
lence measure is the total daily number of assaults, V,, defined as
the sum of aggravated assault, simple assault, and intimidation,?
across all agencies on day ¢. In some specifications, we separate
assaults into four time blocks: 6 A.M.—12 P.M., 12 P.M.—6 P.M., 6 P.M.—
12 AM., and 12 A.M.—6 A.M. We assign assaults occurring between
12 A.M. and 6 A.M. to the previous calendar day to match them to
movies played the previous evening.

To provide graphical evidence on this series, we construct the
residual of log daily assaults, after controlling for an extensive set
of indicator variables for year, month, day-of-week, day-of-year,
and holidays as well as weather and TV audience measures (the
same set of variables used in our main specification and described
in Appendix I). Figure Ic plots the average of the Friday to Sunday
residuals (the days with highest movie audience) over time. The
residuals behave approximately like white noise. Only 44 week-
ends differ from the mean by more than 0.05 log points, and just
one differs by more than 0.10 log points.

2. Aggravated assault is an unlawful attack by one person upon another
wherein the offender uses a weapon or displays it in a threatening manner, or
the victim suffers obvious severe or aggravated injury. Simple assault is also an
unlawful attack but does not involve a weapon or obvious severe or aggravated
bodily injury. Intimidation is placing a person in reasonable fear of bodily harm
without a weapon or physical attack.
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The figure also labels the top ten weekends for the audience
of strongly violent (see Figure Ia) and mildly violent movies (see
Figure Ib). Interestingly, Figure Ic offers an indication of a neg-
ative relationship between violent movies and crime. For both
mildly violent and strongly violent movies, seven of the top ten
weekends have residuals below the median. (One of the positive
residuals is for Passion of the Christ, an atypical violent movie,
both for its target audience and its potential effect on crime.) In
addition, out of twenty weekends with a residual more negative
than —0.05 log points, two are among the top ten weekends for
strongly violent movies, and two are among the top ten weekends
for mildly violent movies. We examine the relationship between
violent movies and violent crime in detail in the next section.

II1.C. Summary Statistics

After matching the movie and crime data, the resulting data
set includes 1,563 weekend (Friday through Sunday) observa-
tions, covering the time period from January 1995 to December
2004. The data set contains a total of 2,272,999 assaults and 1,781
reporting agencies. Table I reports summary statistics. The aver-
age number of assaults on any given weekend day is 1,454. The
assaults occur mostly in the evening (6 P.M.—12 A.M.), but are also
common in the afternoon (12 P.M.—6 P.M.) and in the night (12 A.M.—
6 A.M.). Assaults are highest on Friday and Saturday, and lower
on Sundays and other weekdays. Assaults are three times larger
for males than for females, and are decreasing in the age of the
offender (for ages above 18). The share of assaults where the of-
fender is suspected of using alcohol or drugs is 17.0% over the
whole day, with a much larger incidence in the night hours.

Table I also reports summary statistics for movie attendance.
The average daily movie audience on a weekend day is 6.29 mil-
lion people, with a peak on Saturday. The audience for strongly
and mildly violent movies is respectively 0.87 million and 2.43
million. The table also presents information on VHS and DVD
movie rentals.

IV. EMPIRICAL RESULTS

IV.A. Theater Audience—Daily

To test for the short-run effects of exposure to violent movies,
we focus on same-day exposure, a short time horizon similar to
the one considered in the psychology experiments. The outcome
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variable of interest is V;, the number of assaults on day ¢. Although
the number of assaults is a count variable, specifying explicitly the
count process (as in a Poisson regression) is not key because the
number of daily assaults is sufficiently large. Hence, we adopt an
OLS specification, which allows us to more easily instrument for
movie exposure later in the paper. The benchmark specification
that follows from the model developed in Section II is

(6) InV, = BYA} + B"AT + BA] + T X, + .

The number of assaults depends on the exposure to strongly
violent movies A}, mildly violent movies A7, and nonviolent
movies A}. The coefficient g” can be interpreted as the percent
increase in assaults for each million people watching strongly
violent movies on day ¢, with a similar interpretation for the co-
efficients g™ and B". Identification of the parameters relies on
time-series variation in the violence content of movies at the the-
ater (see Figures Ia and Ib). By comparing the estimates of ¥ and
B™ to the estimate of 8", one can obtain a difference-in-difference
estimate of the effect of violent movies versus nonviolent movies.

The variables X; are a set of seasonal control variables: indica-
tors for year, month, day-of-week, day-of-year, holidays, weather,
and TV audience. Because new movie releases and movie atten-
dance are concentrated on weekends, we restrict the sample to
Friday, Saturday, and Sunday. All standard errors are robust and
clustered by week, to allow for arbitrary correlation of errors
across the three observations on the same weekend.

In column (1) of Table II we begin by estimating equation (6)
with only year controls included. The year controls are necessary
because the cities and counties in the sample vary year-to-year. In
this specification, exposure to media violence appears to increase
crime. However, we also obtain the puzzling result that exposure
to nonviolent movies increases crime significantly, suggesting that
at least part of this correlation is due to omitted variables. Einav
(2007) documents seasonality in movie release dates and under-
lying demand, with the biggest ticket sales in the beginning of
the summer and during holidays. Because assaults are also ele-
vated during summers and holidays, it is important to control for
seasonal factors. In columns (2) and (3), we include indicators for
month-of-year and for day-of-week. Although introducing these
coarse seasonal variables increases the R? substantially, from
.9344 to .9846, these variables do not control for additional effects
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such as the Christmas season in the second half of December or
for holidays such as Independence Day. In columns (4) and (5), we
therefore add 365 day-of-year indicators (dropping February 29 in
leap years) and holiday indicators (see Appendix I), raising the R?
further to .9912. As we add these variables, the coefficients 8 and
B™ on the violent movie measures flip sign and become negative,
significantly so in column (5). This suggests that the seasonality
in movie releases and in crime biases the estimates upward.

This negative correlation, however, may still be due to an
unobserved variable that contemporaneously increases violent
movie attendance and decreases violence ¢;. For example, on rainy
days assaults are lower, but movie attendance is higher. To ad-
dress this possibility, we use two strategies. First, we add a set of
weather controls to account for hot and cold temperatures, humid-
ity, high winds, snow, and rain. We also control for distractors that
could affect both crime and movie attendance by controlling for
the day of the Super Bowl and for the other days with TV shows
having an audience in excess of fifteen million households ac-
cording to Nielsen Media Research. (These controls are described
in Appendix I.) Adding these controls makes the estimates more
negative (column (6)).

Second, we instrument for movie audience on day ¢ using
information on the following weekend’s audience for the same
movie. This instrumental variable strategy exploits the pre-
dictability of the weekly decrease in attendance. At the same
time, it removes the effect of any shocks that affect violence and
attendance in week w(t), but are not present in week w (¢) + 1.
Examples include one-time TV events or transient weather
shocks that are not already captured in our TV and weather
controls. This procedure, detailed in Appendix II, generates
predictors for the audience of strongly violent, mildly violent,
and nonviolent movies on day ¢. Panel B in Table III shows that
these predictors are strongly correlated with the actual audience
numbers they are instrumenting for. In the first stage for the
audience of strongly violent movies (column (1)), the coefficient
on the predicted audience for strongly violent movies is highly
significant and close to 1 (.9145), as predicted. The other two co-
efficients in this regression are close to 0, though also significant.
We obtain similar first stages for the audience of mildly violent
movies (column (2)) and nonviolent movies (column (3)).

Column (7) in Table II presents the IV estimates, where we
have instrumented for the movie audience variables with their
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predicted values. Instrumenting makes the correlation between
movie violence and violent crime become more negative. An in-
crease of one million in the audience for violent movies decreases
violent crime by 1.06% (strongly violent movies) and 1.02% (mildly
violent movies), substantial effects on violence. Nonviolent movies
have a smaller (marginally significant) negative effect on assaults.
The IV estimates do not noticeably change if the weather controls
are excluded (not reported), suggesting that the instruments are
taking care of temporary shocks, such as those due to weather.

IV.B. Theater Audience—Time of Day

Table II implies that exposure to violent movies diminishes
crime in the short run. To clarify this potentially puzzling result
(relative to the findings in the laboratory experiments), we sep-
arately examine the effect of violent movies on violent crime by
time of day. In these and all subsequent specifications, we include
the full set of controls X; and instrument for the actual audiences
A}, A7, and A} using the predicted audiences.

In Table III, we present our baseline estimates by time of
day: assaults committed in the morning (6 A.M.—12 P.M.), afternoon
(12 PM.—6 P.M.), evening (6 P.M.—12 A.M.), and nighttime (12 A.M.—
6 A.M.). Because movie audiences are unlikely to watch movies in
the morning and in the afternoon, and especially so for violent
movies, we expect to find little or no effect of exposure to vio-
lent movies in the first two time blocks. There are small negative
effects for assaults in the morning hours which are not very signif-
icant. This appears to be due to a spillover from the previous day’s
movie exposure (which is highly correlated with today’s movie ex-
posure). Exposure to violent movies has no differential impact on
assaults in the afternoon (column (2)). Because we consistently
find similar effects for these two time periods (small negative ef-
fects in the early morning and no effect in the afternoon), we pool
them in subsequent tables to save space.

During the evening hours (column (3)), we find, instead, a sig-
nificant negative effect of exposure to violent movies. An increase
in the audience of mildly violent movies of one million decreases
violent crime by 1.09%. Exposure to strongly violent movies has
a slightly larger effect. Exposure of one million additional peo-
ple reduces assaults by 1.30%. Exposure to nonviolent movies is
negatively correlated with violent crime, but the point estimate
is smaller than for violent movies, and not significant. Over the
night hours following exposure to a movie (column (4)), violent
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movies have an even stronger negative impact on violent crime.
Exposure to mildly and strongly violent movies for one million
people decreases violent crimes by, respectively, 2.05% and 1.92%.
The impact of nonviolent movies is also negative but substantially
smaller and not significantly different from 0.

To put these estimates into perspective, on an unseasonably
cold day (20-32 degrees Fahrenheit) assaults go down by 11%
in the evening hours and 8% in the night hours.? In compari-
son, the blockbuster strongly violent movie Hannibal (with an
audience size of 10.1 million on opening weekend) is predicted to
account for a 4.4% reduction in assaults in the evening hours and
a 6.5% reduction in the night hours (see footnote 14 for details on
this calculation). In Section V, we provide interpretations of these
findings.

IV.C. Theater Audience—Timing of Effects

So far, we have estimated the impact of exposure to movie
violence on same-day violent crimes. We now estimate whether
there is a delayed impact at various time intervals. If violent
movies increase violent crime in the medium run, or if they lead
to intertemporal substitution of crime (as in the case of weather
shocks in Jacob, Lefgren, and Moretti [2007]), violent crime is
likely to be higher in the period following movie exposure.

Monday and Tuesday. In columns (1) and (2) of Table IV,
we estimate the impact of average weekend movie audience on
violent crime for the Monday and Tuesday following the weekend.
Because the movie audience on these weekdays is limited, to a
first approximation this specification captures the delayed effect
of movie exposure one to three days later. We find no evidence of
an increase in violent crime due to either imitation or intertempo-
ral substitution. Most coefficients are close to zero, and the only
marginally significant coefficient indicates a delayed negative im-
pact of mildly violent movies.

One Week, Two Weeks, and Three Weeks Later. In the fol-
lowing specifications, we estimate the impact one, two, and three
weeks after the original exposure, controlling for contemporane-
ous exposure. Separate identification is made possible by new
releases occurring after the initial exposure. Lagged movie at-
tendance is instrumented using a similar methodology as for the

3. These are coefficients from the baseline IV regression, with 33—79 degrees
Fahrenheit as the omitted category.
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other movie attendance variables, except for the one-week lag
(columns (3) and (4)). In this specification, we report the OLS re-
sults, because the instrument for lagged exposure would be essen-
tially collinear with contemporaneous exposure. Across the three
specifications (columns (3)—(8)), we find no evidence of a delayed
effect of movie exposure. Of eighteen coefficients for lagged ex-
posure, only one is significant (negative) at the 5% level. At the
same time, we find strong evidence of a negative impact of con-
temporaneous exposure to violent movies, as in our benchmark
specifications. These results suggest that there is no medium-run
effect of exposure to movie violence due to either imitation or in-
tertemporal substitution.

IV.D. Theater Audience—Robustness

Before discussing how to interpret the results, in Table V we
assess the robustness of the benchmark estimates of Table III,
reproduced in column (1).

In column (2), we use a different set of instruments for movie
attendance—information on the production budget and the num-
ber of theaters in which a movie is playing in week w (¢) (see
Appendix II for details). Production budgets are decided far in
advance, whereas the number of screens is finalized one or two
weeks in advance (Moretti 2008). These instruments, like our
baseline instruments, should purge the estimates of short-term
shocks affecting both attendance and crime. We supplement these
instruments with an additional instrument for total movie au-
dience size, based on our standard procedure.* The results are
remarkably similar to the benchmark IV results.

Column (3) uses the standard instrument but includes all
seven days of the week instead of just the weekend (column (3)).
Many of the point estimates for the effect of movie violence in the
evening and night (Panels B and C) become more negative, includ-
ing the estimate for nonviolent movies, which is now significant.
The latter finding may reflect an impact of nonviolent movies for
the same reasons as for violent movies (with smaller magnitudes),

4. We supplement with total movie audience size because the new instruments
do not predict overall movie audience well. This is because total number of theaters
is essentially fixed in any given week, and production budgets do not provide much
identifying variation. The joint F-tests for the first stages of this instrument set
range from 280 to 378, with most of the power coming from the variables for the
number of theaters.
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for example by incapacitating potential criminals. An alternative
possibility is that the instrument, which is based on next week-
end’s audience, does not completely remove the impact of short-
term shocks, especially for Wednesdays and Thursdays, which fall
immediately before the next weekend.

Column (4) assesses the robustness of the standard errors to
autocorrelation. One may worry that violent crime is positively
correlated across weeks, even after controlling flexibly for sea-
sonality. In this case, clustering by week (which assumes inde-
pendence across weeks) may lead to standard errors that are too
small. To address this concern, we replicate the specification of
column (3) using Newey-West standard errors with a 28-day win-
dow.? The Newey-West standard errors are on average 5% lower
than the clustered standard errors, suggesting that autocorrela-
tion is a minor issue.

Next, we use an alternative measure of movie violence. In
addition to rating movies (R, PG, etc.), the MPAA summarizes in
one sentence the reason for their rating. We characterize as mildly
violent those movies whose MPAA rating contains the word “Vio-
lence” or “Violent,” with two exceptions. If the reference to violence
is qualified with “Brief,” “Mild,” or “Some,” we classify the movie
as nonviolent. If qualified with either “Bloody,” “Brutal,” “Dis-
turbing,” “Graphic,” “Grisly,” “Gruesome,” or “Strong,” we classify
the movie as strongly violent. The kids-in-mind.com and MPAA-
based measures have correlations of .68 (mild violence) and .66
(strong violence).® The correlation is also apparent in Table A.1,
which lists the violence ratings for blockbuster movies. Using this
MPAA-based measure of movie violence yields similar results (col-
umn (5)). When we include both measures of violence (not shown),
however, the effects on assaults load almost exclusively onto the
kids-in-mind.com measures.

We also consider an alternative definition of violent crimes,
including any type of crime against a person (column (6)). In
addition to assaults and intimidation, this definition includes also
robbery, homicide, and sex offenses. The results are very similar

5. We use data for the seven-weekday data rather than the benchmark three-
day weekend data because Newey-West standard errors imply a decay that is a
function of the temporal distance between observations.

6. These are the correlations of the residuals from OLS regressions on the
standard set of control variables appearing in column (6) of Table II, excluding the
movie violence measures.
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to the benchmark ones.” We find qualitatively similar results for
the three component categories of our assault measure (intimida-
tion, simple assault, and aggravated assault), for assaults with
and without injury, for assaults occurring at home and away from
home, and for crimes involving a weapon (see Online Appendix
Tables 1 and 4). We find larger effects for assaults against a
known person, as opposed to against a stranger. We find small
negative but statistically insignificant effects for property crimes
(burglary, theft, motor vehicle theft, and vandalism).®

Finally, we estimate two specifications that do not instrument
for movie audience: OLS (column (7)) and Poisson MLE (column
(