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The Impact of Movie Broadcasts on Internet Piracy and DVD Sales:
Analysis and Implications for the Broadcast Flag Debate

ABSTRACT

Movie studios have long believed that the presence of home recording technology significantly
damages the marketability of movies broadcast on free television. This issue has gained renewed
importance recently with the advent of high-definition digital television, causing the movie stu-
dios to argue that unless copy protection is included in digital television standards, it will no
longer be profitable for them to show movies through unprotected over-the-air broadcast chan-
nels. Their concern is that digital transmission standards and personal video recorders will allow
consumers and pirates to make perfect digital copies of movie broadcasts, resulting in increased
piracy and reduced demand for DVDs.

We empirically analyze these concerns and find that the dominant impact of movie broadcasts is
to stimulate DVD sales. DVD sales increase by an average of 345-399% immediately after a
movie is shown on broadcast TV. These sales gains are approximately four times larger than
sales gains from copy protected cable broadcasts.

However, we also find evidence that movie broadcasts stimulate piracy and that movies with pi-
rated copies available through BitTorrent experience a lower DVD sales gain after broadcast
than movies that do not have pirated copies available through BitTorrent do.

These findings should be should be encouraging to movie studios exploring new ways to
monetize their content. These findings should also provide new empirical evidence in the Con-
gressional debate over the broadcast flag and other copy protection technologies in over-the-air
TV broadcasts.

Keywords: Information goods, Movie broadcasts, movie promotion, DVD Sales, Broadcast flag,
consumer surplus.



1. Introduction

“They say without protection, high value content will not be made available on the
broadcast medium. Given the circumstances and the potential harm to creators, it is ap-
propriate to offer some baseline protection.”

Statement of FCC Commissioner Jonathan S. Adelstein, in Federal Communications
Commission, Report and Order adopting Digital Broadcast Content Protection, Novem-
ber 4, 2003. (FCC 2003, page 69)

“Not one of the proponents of a broadcast-flag or similar ‘marking’ scheme has adduced
a record of empirical data demonstrating a current or imminent infringement problem
with digital television that needs a regulatory solution from the Commission.”

Public Knowledge and Consumer Union reply comments before the Federal Communica-
tions Commission in the matter of Digital Broadcast Copy Protection, February 19,
2003. (Godwin et al. 2003, page 6)

Since the advent of the first VCR, movie studios have believed that the ability of consumers to
freely record television broadcasts will significantly harm the marketability of movies that are
broadcast on television. The argument is intuitive. Once a consumer is able to make a copy of a
movie shown on television, why would they ever consider purchasing a copy of that movie in a

similar format.

This concern has gained renewed interest recently with the development of high definition digital
television (DTV), which will advance the integration between the television and the computer.
Today, DTV conversion devices for computers can be purchased for around $100, and some ana-
lysts estimate that 300,000 to 500,000 such cards were in use in computers in 2003 (Godwin et

al. 2003).*

! The industry may also be concerned about the increased penetration of Digital Video Recorders (DVRs), which are
more consumer friendly and allow higher quality copies than were possible with analog VVCR tapes. Pasztor (2006)
quotes from an industry report that estimates DVR penetration of 10% for cable systems and 28% for satellite sys-
tems, with estimates of 50% penetration on both systems by 2010.



Thus, while in the analog world of the VCR, consumers could make an imperfect, low resolution
copy of the movie, while HDTV allows consumers to make a perfect high resolution digital copy
of the movie. Using analog technology it was very difficult for consumers to edit commercials
out of their recordings, while the integration between digital video recorders and computers
makes it trivially easy for consumers to edit commercials out of their recorded movie broadcasts.
Finally, while analog copies of movies were hard to duplicate and share, digital copies of movies
can be easily copied and shared, raising the specter of rampant piracy of movies shown on televi-

sion.

This is not an idle concern for movie studios where media sales, primarily DVDs, made up 46%
($14.9 billion) their total revenue in 2002 (Epstein 2005, p. 20; see also PBS 2005), a little over
twice that of theater revenue.? Moreover, the studio margins on DVD sales are higher than their
margins in many of their other lines of business. Studios only pay 20% of DVD revenues to the
various artist and production unions, keeping the remaining 80% for themselves. This “sweet-
heart deal” was the result of savvy negotiating on the part of the studios early in the development
of the DVD standard. Indeed the DVD standard emerged as an enormous boon to the movie in-
dustry. For example, Time Warner’s library of movies appreciated by $7 billion between the
time the DVD was introduced in 1996 to 2004 (Epstein 2005). With this in mind, studios are also
concerned about protecting future revenue streams from next generation high definition video
player standards such as the Blu Ray and HD-DVD formats, and from emerging digital down-

load services, such as CinemaNow and Apple’s iTunes video store.

2 Free and Pay TV made up an additional 8% and 28% respectively as studios receive between $3-15 million when
movies are licensed to play on broadcast or cable channels.



In raising these concerns, some studio executives have gone so far as to argue that unless copy
protection technology is included in over-the-air DTV standards, it will no longer be profitable
for them to show their movies on (unprotected) over-the-air network broadcasts. That instead,
they will choose to broadcast their content only on cable channels, which currently have basic
copy protection for digital television content. For example, in comments before the Federal
Communication Commission, Viacom, the parent company to CBS, made the following observa-
tion:
“Viacom believes that [Digital Television] sales and broadband subscriptions have
reached the “tipping point’ at which it can no longer afford to expose its content to piracy.
A Dbroadcast flag regime is needed now to protect the value of our important assets or we
must withhold our quality HD digital content.”

Viacom comments before the Federal Communications Commission in the matter of Digi-
tal Broadcast Copy Protection, December 6, 2002. (Lucey 2002, page 8)

Similar statements were able made by Disney/ABC (Fox 2002) and NBC (LeBeau 2002). The
crux of this argument is that when movies are broadcast in DTV format, it will inevitably lead to
increased piracy of these movies through Internet file sharing networks, which in turn, will lead
to reduced sales of movies in retail channels — a serious concern for an industry where DVD
sales made up 46% ($14.9 billion) of total revenue in 2002 (Epstein 2005, p. 20; PBS 2005).3
Essentially, the studios are arguing that they can’t compete with free copies of movies made

available through over-the-air broadcasts and potentially through pirate networks.

However, in spite of these arguments, we believe that it is striking that nowhere does the public
record contain any empirical evidence of whether DTV broadcasts actually stimulate piracy or
reduce DVD sales in a way that might cause the movie studios to find it more profitable to show

their content on cable systems versus over-the-air broadcasts.

® Moreover, the studios” margins on DVD sales are higher than their margins in most of their other lines of business.
Studios only pay 20% of DVD revenues to the various artist and production unions, keeping the remaining 80%.



With this in mind, the goal of this research is to analyze two main empirical questions. First,
what impact do movie broadcasts have on DVD sales? And second, what impact do movie
broadcasts have on the supply of and demand for pirated copies of movies? These empirical
questions are important because they parallel the arguments of the movie studios in advocating
the broadcast flag. They also shed light on the incentives of the movie studios to broadcast their
content in over-the-air versus cable venues. Finally, they shed light on the impact of movie
broadcasts on the subsequent market for movies purchased on DVDs — which is one of four fac-
tors used in U.S. copyright law in determining whether a particular consumer use of copyrighted

material should be considered an allowable “fair use.”

To do this we gather a new dataset including all movies shown on over-the-air television broad-
cast networks and the four most popular ad-supported cable networks from July 12, 2005 to
March 3, 2006 (excluding the Christmas holiday season). For these movies we collect data on
sales level at Amazon.com and piracy levels at two major BitTorrent tracker sites. We find that
the dominant impact of over-the-air movie broadcasts is to stimulate DVD sales. There is a 345-
399% increase in DVD sales immediately following broadcast, and the increase in sales for
broadcast movies is between four to five times larger than the increase in sales from cable mov-
ies. However, we also find that movie broadcasts result in a statistically significant increase in
the demand for pirated copies of the movies. In particular, for movies shown over-the-air, the
increase in piracy is about 150%. Moreover, broadcast movies that have a BitTorrent tracker
available at the time of broadcast experience a smaller gain in sales than movies that do not have
BitTorrent trackers available. On the other hand, movies shown on cable networks do not experi-

ence a statistically significant increase in piracy.



The remainder of this paper proceeds as follows. In Section 2, we provide policy background on
the broadcast flag debate. In Section 3, we review the relevant literature pertaining to the impact
of broadcasts and piracy on product sales. In Section 4, we discuss our data. In Section 5, we
present our empirical models and results. Finally, in Section 6, we discuss the implication of our

findings, limitation of our analysis, and areas of future work.

2. Broadcast Flag Policy Background

In the face of concerns about piracy from over-the-air high definition television broadcasts, the
movie studios proposed a “broadcast flag” copy protection scheme to the Federal Communica-
tions Commission (FCC). The stated goal of the broadcast flag was “to prevent the indiscrimi-
nate redistribution of [over-the-air broadcast] content over the Internet or through similar means”
(Welborn 2005, page 5). The broadcast flag is a 16-bit field inserted into the digital television
bit-stream for over-the-air broadcasts. This flag can either be set to protect or not protect the con-
tent as the discretion of the copyright holder. Broadcast flag compliant devices would listen for
the flag, assume it to be set to protect if it was not found, maintain copy protection within the
device, and only output the signal over protected outputs (e.g., High Definition Multimedia Inter-
face (HDMI) standard for Digital Visual Interface (DVI) connections) or in a degraded form (ap-
proximately equal in resolution to current NTSC television broadcasts). The studios have argued
that the broadcast flag copy protection scheme provides them with a similar level of piracy pro-

tection to existing copy protection schemes used in cable and satellite broadcasts.

The industry touted this as a narrowly focused solution with minimal impact to consumers. For

example, Dan Glickman in testimony before congress stated that



“The broadcast flag rule is targeted and narrowly focused on a single problem. The only
activity affected by the broadcast flag is the indiscriminate redistribution of digital broad-
cast television over the Internet.” (Glickman 2005).

In spite of this, consumer groups raised several concerns related to potential collateral impacts of
the broadcast flag. First, consumer groups argued that the broadcast flag may limit some con-
sumer “fair uses” of TV broadcasts currently allowed under copyright law (see Center for De-
mocracy and Technology 2003, p. 23-24; ALA 2004, p. 6, 18, 45-50; von Lohmann et al. 2003,
p. 24). The U.S. Supreme Court’s 1984 decision in Universal versus Sony allows consumers to
record TV broadcasts to watch at a later time (a.k.a. time-shifting) or to transfer these TV broad-
casts to another medium (a.k.a. space-shifting). Consumer groups argued that some time-shifting
and space-shifting activities would be curtailed by limiting the transfer of TV broadcasts to com-

pliant hardware that is contained on the same local network.

Such limits on time- and space-shifting activities may also assist innovative pricing and content

distribution strategies. For example, in testimony before Congress on broadcast flag legislation,

Dan Glickman, President of the Motion Picture Association of America, observed that
“We are embracing DRM [Digital Rights Management] technologies so that we can offer
consumers more choices at a greater variety of price points: one consumer may want to
purchase a permanent copy of a movie while another may want to watch it only once —
and at a lower price. To sustain the viability of this array of different offers, however, we
must be able to maintain the distinction among them. Thus, we need to provide technical
safeguards to discourage, for example, the copying of a ‘view once’ option that has been
selected by a consumer.” (Glickman 2005).

Consumer groups also argued that, for a variety of reasons, the broadcast flag is unlikely to sig-

nificantly reduce piracy, the very problem it was designed to solve (see Center for Democracy

and Technology 2003, p. 20, 31-32; ALA 2004, p. 3, 54-55; von Lohmann et al. 2003, p. 9-13).

Notably, the broadcast flag doesn’t cover existing DTV decoders, which will continue to be able

to receive content without copy restrictions, and will continue to ignore the broadcast flag set-



tings. Furthermore, it is currently possible to decode DTV programming in software, and soft-
ware distribution is significantly harder to control than hardware distribution (Burger 2005). In
both cases, these potential sources of piracy have the characteristic of a “break-once break-
everywhere” system where a leak from one source will readily propagate to the entire network

(Biddle et al. 2002).

Consumer groups also observed that the broadcast flag might stifle innovation by requiring
hardware and software manufacturers to comply with restrictive standards (Center for Democ-
racy and Technology 2003, p. 17-18, 21; ALA 2004, p. 6-8; von Lohmann et al. 2003, p. 16, 22,
28-30; Godwin et al. 2003, p. 13, 16-18; Grover 2005, p. 16). Notably, consumer groups argued
that the increasing integration of the computer and the television may place the FCC in the diffi-
cult position of regulating computer hardware and software design (see Center for Democracy
and Technology 2003, p. 22). A related concern is that the broadcast flag regulation’s require-
ment that demodulators are “not user modifiable” is at odds with open source software develop-
ment, which by definition allows user modification (Center for Democracy and Technology

2003, p. 22, 30-31).

A final set of concerns raised by consumer groups pertained to the potential that the broadcast
flag will confuse consumers, which might delay adoption of DTV technology (Center for De-
mocracy and Technology, 2003, p. 23). For example, legacy DTV players will not be compatible
with Broadcast Flag demodulators. Thus, a DTV television set purchased before the broadcast
flag legislation will, in all likelihood, not be compatible with a Broadcast Flag compatible Digital
Video Recorder (DVR). This would require the consumer to purchase new equipment to main-

tain compatibility. It is also possible that the new hardware requirements will increase the price



of hardware either by requiring additional equipment or reducing innovation and competition

among manufacturers (see ALA 2004, p. 6).

In weighing the competing concerns of consumer groups, consumer electronics manufacturers,
and TV and movie studios, the FCC seemed to rely heavily on statements by the movie industry
that without copy protection, the resulting piracy and lost media sales would be so severe that
they would find it more profitable to broadcast their content through (protected) cable and satel-
lite outlets than through over-the-air broadcast outlets. The FCC may have been concerned that,
if movie studios removed their “high value” movie content from over-the-air broadcast channels,

it would delay the United State’s transition from analog to digital TV.

For example, in the broadcast flag rulemaking, the FCC noted that enacting the broadcast flag
“will not only alleviate the concerns of content owners, but also will ensure the continued avail-
ability of high value DTV content to consumers through broadcast outlets.” (FCC 2003, p. 5-6).
These concerns were also reflected in the comments of FCC commissioners on the broadcast flag
rulemaking. For example, Commissioner Abernathy noted that “by protecting against digital pi-
racy, we also encourage entertainment companies to deliver via free over-the-air broadcast its
most valuable programs” (FCC 2003, p. 65). Similarly, Commissioner Adelstein noted that
“[broadcasters] say without protection, high value content will not be made available on the
broadcast medium. Given the circumstances and the potential harm to creators, it is appropriate
to offer some baseline protection” (FCC 2003, p. 69). Maybe most to the point, Commissioner

Copps stated that

“Given digital media’s susceptibility to indiscriminate mass online distribution, content
producers may have significantly greater incentives to broadcast high-value content if
there are in place at least basic protection technologies. If denied such protection in one
medium (e.g. free, over-the-air broadcast television) they will migrate their new content



to other media (e.g., subscription cable television). Such as result would likely discourage
new digital content in the broadcast medium and also retard the statutorily-mandated
transition to digital television...l am also guided by the need to protect consumers in our
quest to encourage digital content and to expedite the digital transition. The reason we are
promoting digital television, after all, is to benefit consumers, not companies.” (FCC
2003, p. 65)

The FCC’s concern about the speed of the transition to DTV derives from the fact that DTV, in
addition to offering higher quality pictures, also makes more efficient use of scarce bandwidth.
Television broadcasters are given free access to public spectrum, which would be worth billions
of dollars if it were sold at auction. Because of DTV’s more efficient use of spectrum, the transi-
tion from analog to digital TV will free up 108MHz of spectrum in prime cellular frequencies.
The New America Foundation estimated that this spectrum would be worth $50 billion at auction

(Rast 2005).

However, freeing up this spectrum will require completion of the transition from analog to digi-
tal television transmission. From a public policy perspective, the cost and timing of this transi-
tion is heavily dependent on the penetration of DTV. In the original DTV legislation, analog
television broadcasts would only cease in a particular region when 85% of that region’s televi-
sions were DTV compatible. While more recent legislation has placed a hard cutoff date of Feb-
ruary 17, 2009 for the transition to Digital TV, at this point the government may feel an obliga-
tion to subsidize the purchase of digital to analog converter boxes for the remaining consumers

in a region who do not have DTV compatible TV sets.

Possibly influenced by the movie industry’s statements about the likely impact of DTV on pi-
racy, in November 2003 the FCC enacted rule 47 CFR 73,9002(b) which required that all DTV
demodulators sold in the United States would be broadcast flag compliant by July 2005. Follow-

ing a lawsuit filed by the American Library Association and other consumer groups, the U.S.



Court of Appeals for the D.C. Circuit overturned this FCC rule in May 2005 on the grounds that
the FCC did not have Congressional authority to regulate hardware manufacturers. As of January
of 2006 Congress has initiated hearings on whether to authorize the FCC to enact broadcast flag

regulations.

3. Literature

In the literature, there is little empirical work on the impact of TV broadcast on media (e.g.
DVD) sales. On one hand, TV broadcast may act as a marketing stimuli and generate increased
demand. On the other hand, the TV broadcast could satisfy the consumer’s desire to see the
movie, resulting in decreased demand — a problem made more acute by consumer fair use rights
to record broadcasted content and the increasing penetration of high quality DVR devices. TV
broadcasts could also decrease demand if they increased the supply of and demand for pirated

copies of the content.

Liebowitz (2004) is the only study we are aware of pertaining to the impact of TV penetration on
the movie studio revenue. He shows that as TV penetration increased from the 1940°s and 50’s
to the present, box office revenues fell sharply, while revenues from other sources such as movie
rental, pay cable have increased substantially. He observes that by opening up new revenue
sources from broadcast licensing and downstream media sales, the net impact of TV penetration
on the studios was almost certainly positive. However, Liebowitz notes that, owing to data limi-
tations, this analysis is conducted at an aggregate level and cannot establish a causal link be-

tween individual movie broadcasts and increased media sales.

Our work also pertains to the literature on the impact of piracy on markets for information goods.

Most of the work in this area has focused on software or music “piracy,” and particularly on P2P

10



file sharing networks and their impact on firm profitability. A prominent trend in the analytic lit-
erature has been to show that that piracy need not be bad for firms. Prasad and Mahajan (2003)
argue that piracy may be good for a new product if the firm needs to establish initial user base
and speed up diffusion. Gu and Mahajan (2005) show that because piracy removes the most price
sensitive buyers from the market it can reduce price competition, benefiting sellers. Finally, Peitz
and Waelbroeck (2003) show that piracy can act as a free “sample” that increases product

awareness while Chellappa and Shivendu (2005).

The empirical work on piracy has focused on estimating the effect of piracy on legal demand,
with somewhat mixed results. On one hand, Hui and Png 2003 find that piracy negatively affects
the legal demand for software, and Rob and Waldfogel (2006) find that piracy decreased media
consumption by 3.5% in a sample of 500 University of Pennsylvania students. On the other hand,
while Oberholzer and Strumpf (2004) find that music file sharing on P2P networks has no effect
on CD sales. Bhattacharjee et al (2004) find that the impact of piracy depends on the popularity
of the particular music CD, with less popular CDs facing higher piracy risks. Similarly, Black-
burn (2004) uses a model that takes into account the differential impact of piracy and well-
known and unknown artists and finds that RIAA lawsuits have resulted in a 2.9% increase in al-

bum sales during the 6 month period after the lawsuits were announced.

Analyzing piracy from a policy perspective, Gopal and Sanders (1998) show that govt. enforce-
ment of intellectual property rights depends on the robustness of the domestic software industry.
Finally, analyzing piracy from the perspective of supply, Byers et al. (2003) show that the major-
ity of movies available on file sharing originate from studio leaks, as opposed to copies from

DVDs or other commercial media.
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We also note that the impact of piracy on product markets is conceptually similar to the impact
of used goods markets on new product sales (Ghose, Smith, and Telang (2006)), competition be-
tween traditional print copies of books and PDF copies of books (Kannan and Jain 2002), con-
sumers’ decisions to rent or purchase movies (Knox and Eliashberg 2005), and international

movie release windows (Elberse and Eliashberg 2003).

From the perspective of empirical methods, our analysis relates to the growing empirical litera-
ture using Amazon’s sales rank data to estimate the company’s product-level sales. While Ama-
zon.com does not provide product-level sales information for its products, the company does
provide information about the sales ranking of products within a particular product category. Re-
searchers have used this sales rank data to estimate Amazon’s sales through direct empirical es-
timation (Brynjolfsson, Hu, and Smith 2003) and experimental calibration (Chevalier and Gools-
bee 2003). Subsequent papers in the literature have used Chevalier and Goolsbee’s experimental
calibration technique in a variety of contexts (e.g., Chevalier and Mayzlin (2004); Smith and Te-

lang (2004); Ghose and Sundararajan (2005); and Ghose, Smith, and Telang (2006)).

4, Data

Our data were collected from July 12, 2005 through November 23, 2005* and from January 1,
2006 through March 3, 2006. We have eliminated all observations during the Christmas holiday
season to avoid any potential counter-explanations that might occur during this time period (e.g.,

increased sales of DVD, reduction in piracy).

* November 23, 2005, is the day before Thanksgiving, the traditional start of the Christmas shopping season. Our
results are not sensitive to this choice of dates. For example, eliminating all observations from November 1, 2005 to
January 1, 2006 would result in a slight (and statistically insignificant) increase in the sales gains reported here.

12



Our data consist of information on all movies shown on over-the-air broadcast channels and ma-
jor ad-supported cable channels. With respect to over-the-air channels, we sampled all movies
shown in national broadcasts on ABC, CBS, NBC, FOX, UPN, and WB networks. We used only
national broadcasts because local affiliates have the option of slotting movies that will only be
shown in a local region. We determined that a broadcast was national if it was shown in both the
New York City and Los Angeles affiliates during the same time slot. We use the national (as op-

posed to local) broadcast as a partial control for audience size.

We also collected data from the four most popular ad-supported cable networks: TBS, TNT,
USA, and Lifetime. We selected these four networks based on Nielsen Media Research viewer-
ship estimates (as reported by TelevisionWeek magazine) for the six-month period from March
to August 2005. The four most popular channels were the same whether we considered total

daily viewers or prime time viewers.

We collected data for each of these movie broadcasts from three primary sources. We collected
broadcast information — broadcast date and time, broadcast duration, movie name and descrip-
tion, and whether the movie was shown in high definition format — from TitanTV.com. We
used TitanTV because it is easily searchable and provided a 14-day advance notice before a
movie’s broadcast date. This advance notice, allowed us to obtain a baseline level of sales and
piracy before broadcast. We used the Internet Movie Database (imdb.com) to obtain information
on the theatrical release date, rental revenue, gross revenue, gross budget, and IMDB user star

rating for each of the movies in our study.

Finally, we collected information about DVD characteristics and sales (rank) for each version of

the movie available at Amazon.com. Many movies have separate wide screen, full screen, and in
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some cases special edition, or unrated editions.” For each of the DVD versions, we collected
product characteristics including list price, release date, MPAA rating, aspect ratio, number of
discs, and sound quality (e.g., Stereo, Dolby Surround, Dolby THX). We also collected Amazon
marketplace information including the Amazon price, the lowest used price, the Amazon users’
star rating of the movie, and the movie’s sales rank. This information was collected hourly for
two-weeks before and after the movie was shown, and daily thereafter. We do not include obser-
vations that occur after the second showing of a movie in our data, to focus our attention on the
sales gain from the first showing. Our final sample contains 522 broadcast movies and 618 DVD

titles. The summary statistics for our sales data are shown in Table 1.°

Table 1: Sales Data Summary Statistics

Variable Obs. Mean  St.Dev. Min Max
Amazon Rank 144,612 | 10,447 9,880 38 64,610
List Price 144,612 15.56 5.55 4.98 79.92
Amazon Price 144,612 13.20 4.27 4,98 41.23
Amazon Star Rating 143,814 3.81 0.64 1 5
Broadcast Duration (Hours) 144,612 2.21 0.38 1.5 4
High Definition Format 144,612 0.07 0.26 0 1
Broadcast Network 144,612 0.14 0.34 0 1
Number of Discs in DVD 144,612 1.09 0.36 1 5
Ln(Gross Revenue ($ Million)) 125,755 | 17.42 1.19 10.53 19.69
IMDB User Votes 144,612 | 16,098 23,610 30 191,707
Minutes Edited from Broadcast 144,612 9.47 8.15 0 40

We use the DVD sales rank as a proxy for the number of products sold at Amazon. Amazon.com
lists the rank of products sold in each product category, with 1 corresponding to the highest sell-

ing product, 2 to the second highest selling product, and so on. Following Brynjolfsson, Hu, and

® We did not collect data on box sets that contain multiple different movies, even if one of the movies in the box set
was present in our sample.

® This table includes all data from 14 days before broadcast date through 28 days after the broadcast date consistent
with our regressions below.

14



Smith (2003) and Chevalier and Goolsbee (2003) we assume that the relationship between sales

and sales rank follows a Pareto distribution:’

Quantity = 3, Rank”: 1)

This relationship can be parameterized using either direct observation of sales and ranks for se-
lect titles, typically obtained from product suppliers (see Brynjolfsson, Hu, and Smith 2003) or
by means of an experiment (see Chevalier and Goolsbee 2003). Lacking supplier data, we apply
Chevalier and Goolsbee’s experimental technique, by finding 2 DVDs with high rank (low sales)
and observing their rank over the course of several weeks to estimate the number of daily sales.
We then ordered 7 copies of the DVDs in an hour, observing the initial and final rank. This al-

lows us to obtain two points on the curve, which we can then use to determine the slope (3;) of

equation (1) in log-log space. We performed this experiment on July 1 and July 8, 2005 for two

separate DVDs and found the estimated 3, parameter was equal to -1.61 in both cases. We per-

formed this experiment again on February 8, 2006 for two additional DVDs, and found estimated

[, parameters of -1.76 and -1.81 respectively. We use the average of the four j, estimates (-1.70)

in our subsequent calculations.

Our piracy data comes from piratebay.org and mininova.org, two public tracker sites for the Bit-
Torrent protocol. We selected BitTorrent to track piracy for two reasons. First, BitTorrent is cur-
rently the most popular protocol for sharing large files, such as movie files. Second, the design of
the BitTorrent protocol is such that all nodes participating in a file download report their status to
the tracker every 20 seconds. Thus, tracker sites such as piratebay and mininova know, in (near)

real-time, the number of users providing the entire file (a.k.a. seeds), the number of users ac-

" This technique has also been applied in a variety of other studies, including Chevalier and Mayzlin (2004); Ghose,
Smith, and Telang (2006); and Ghose and Sundararajan (2005).
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tively downloading the file (a.k.a. leechers), and the number of cumulative downloads. We se-
lected piratebay and mininova as data sources because they were among the most popular Bit-
Torrent tracker sites during our study period,® and these sites also list the current number of
seeds, leechers, and downloads for each of their trackers. (Figure 1 shows a sample screen from

mininova.org.)
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Figure 1: Mininova.org Screen
For each of the movies in our dataset, we search for trackers matching the movie title and general
description at both piratebay and mininova both before and after the broadcast date. For all
matching trackers we collect the date the tracker was added to the respective tracker site, the file

size and daily observations of the number of seeds, leechers, and cumulative downloads. Our fi-

8 For example, Gil (2006) lists both piratebay and mininova among the five most popular BitTorrent tracker sites.
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nal dataset covers the period of October 28, 2005 through March 3, 2006. As above, we exclude
the Christmas holiday period (November 23, 2005 through January 1, 2006) to avoid the possi-
bility that piracy levels are systematically different during this time period. The summary statis-

tics for our piracy data are shown in Table 2.°

Table 2: Piracy Data Summary Statistics

Variable Obs. Mean St.Dev. Min Max
Broadcast Network 3,847 0.13 0.34 0 1
Leechers 3,847 13.90 26.27 0 235
Seeds 3,847 3.47 8.15 0 68
Daily Downloads 3,554 3.81 10.77 0 189

It is important to note that DVDs are typically released 3-6 months after the end of the theatrical
release (Epstein 2005) and first shown on television 18 months to 3 years after the DVD release.
Which will influence the number of daily downloads per trackers and will also suggest that our

measured increase in piracy will be conservative.

5. Results

5.1. DVD Sales Results

To estimate the effect of movie broadcast on DVD sales, we create a set of time dummy vari-
ables that control for the sales levels before and after the broadcast. For notational simplicity, the
dummy variable D(a,b) will be equal to one for a to b days before or after the broadcast. Thus,
D(-2,-1) equals 1 for all time periods from 2 to 1 day before broadcast starts on the east coast of
the United States and D(1,2) equals 1 for all time periods 1 to 2 days after broadcast ends on the
west cost. We set D(0,0) to be equal to 1 for all time periods from the start of the broadcast on

the east coast to the end of the broadcast on the west coast.

® Our summary statistics only include observations from 14 days before broadcast to 7 days after broadcast consis-
tent with our regressions below.
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Table 3: Impact of Movie Broadcasts on Sales Rank (Fixed Effects)

Indep. Vars. | Broadcast (HD) Broadcast (SD) Cable
D(-7,-6) 0.049" (0.021) 0.107" (0.037) 0.014" (0.006)
D(-6,-5) 0.021 (0.021) 0.123" (0.037) 0.021" (0.005)
D(-5,-4) 0.031 (0.021) 0.104™ (0.038) 0.028" (0.006)
D(-4,-3) 0.119" (0.020) 0.179" (0.038) 0.038" (0.005)
D(-3,-2) 0.003 (0.020) 0.144™ (0.036) 0.022" (0.005)
D(-2,-1) 0.021 (0.020) 0.020 (0.036) 0.031" (0.005)
D(-1,0) -0.044" (0.019) 0.044 (0.034) 0.007 (0.005)

D(0,0) -0.241" (0.035) -0.2707 (0.063)  -0.062" (0.010)

D(0,1) -0.878™ (0.020) -0.9737(0.033)  -0.372" (0.006)

D(1,2) -0.899" (0.020) -0.7247 (0.034)  -0.290" (0.007)

D(2,3) -0.643" (0.021) -0.6017 (0.034)  -0.199” (0.007)

D(3,4) -0.495™ (0.021) -0.3917(0.034)  -0.134" (0.007)

D(4,5) -0.459" (0.021) -0.2647(0.034)  -0.111" (0.007)

D(5,6) -0.326™ (0.021) -0.1317(0.034)  -0.056" (0.007)

D(6,7) -0.260"" (0.021) -0.2097 (0.034)  -0.037" (0.007)
D(7,14) -0.199" (0.013) -0.0677(0.021)  -0.012" (0.004)
D(14,21) -0.037" (0.014) -0.003 (0.021)  -0.003 (0.004)
D(21,28) 0.022 (0.014) -0.046 (0.023) 0.039™ (0.004)
Amazon Price 0.119" (0.004) 0.013" (0.019) 0.078" (0.001)
Constant 6.470" (0.066) 8.649" (0.282) 7.872" (0.020)

No. of Obs. 14,913 4,496 159,198
No. of Groups 34 10 571

The dependent variable is In(sales rank). Standard errors are listed in parenthe-
sis; ** and * denote significance at 0.01 and 0.05, respectively. All models use
DVD-level fixed effects.

We then estimate a model with DVD-level fixed effects to see how sales change before and after
a movie is broadcast on over-the-air television or cable. A fixed effect model ensures that sale
changes are captured within a DVD. An unfortunate characteristic of fixed effect estimation is
that we cannot include any variables that are constant within DVD (and therefore collinear with
the DVD fixed effect). We will relax this requirement using random effects models below. The
fixed effect model we estimate is

Ln(Ranki) = &Pricej + 0 D; + ¢it (2)

where i indexes a movie and t indexes time. & and ¢ are the vectors of coefficients to be esti-

mated, where ¢ captures the effect of movie broadcast on DVD sales, our variable of interest.
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Note that we start observing sales rank two weeks before broadcast, and we eliminate any obser-
vations one month after broadcast (to avoid conflating our results with natural declines in sales
due to product life-cycle issues). Thus, the left out variables in this regression is the sales level

two weeks before broadcast. Our results for this regression are shown in Table 3.

The crucial variables in our model are the dummy variables on time. Note that these coefficients
are either statistically insignificant, or slightly positive before a movie is shown. Thus, there may
be a small decline in sales before a movie is broadcast. D(0,0) shows a larger and statistically
significant decrease in log rank, implying an increase in sales. Recall that D(0,0) is a dummy
variable that equals one from the time that the movie starts showing on the east coast until it
stops showing on the west cost. Thus, this coefficient is likely picking up an increase in sales
from east coast and central time zone viewers after the movie ends. Further, after a movie is
shown, the sales coefficients are initially large and statistically significant, returning to the base-
line sales level after two to four weeks. Comparing results across movie types and broadcast out-
lets we see that the gains for movies shown over-the-air in HD format are similar to, but gener-
ally higher than movies shown in lower resolution format — with the coefficients for both types
of over-the-air broadcasts significantly higher than the coefficients from movies shown on cable

channels.

To interpret the values of the dummy variables in terms of changes in sales, recall that Ln(Sales)
= £ * Ln(Rank) where g = -1.70. It is straightforward to show that the percentage increase in
sales resulting from a coefficient ¢; is

ASales=e” -1 2)
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Figure 2: Over-The-Air HD vs. Cable Sales Gain

Thus, movies shown in HD on an over-the-air channel experience, on average, a 345% increase
in sales in the 24 hour period after the movie is shown, compared to an 88% increase in sales for
movies shown on cable channels. Figure 2 graphically compares the sales response for over-the-

air HD and cable broadcasts.

To include additional DVD-level controls, we need to estimate a random effects model. The ran-
dom effects model assumes that the DV D-level effects incorporated into the random effects error
term are uncorrelated with the explanatory variables. If this assumption does not hold, the ran-
dom effects coefficients are inconsistent. We use a Hausman test to evaluate this assumption,
comparing the baseline regression results under the fixed and random effects model. This test
fails to reject the null hypothesis that the random effects assumptions hold at any reasonable con-

fidence level.
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Table 5: Impact of Movie Broadcasts on Sales Rank (Random Effects)

Indep. Vars. Broadcast (HD&SD) Cable
D(-7,-6) 0.005 (0.019) 0.012" (0.006)
D(-6,-5) -0.028 (0.019) 0.022"" (0.006)
D(-5,-4) -0.018 (0.019) 0.028" (0.006)
D(-4,-3) 0.054" (0.019) 0.032"" (0.006)
D(-3,-2) -0.053" (0.018) 0.011" (0.006)
D(-2,-1) -0.032 (0.018) 0.020"" (0.005)
D(-1,0) -0.082" (0.017) -0.001 (0.005)
D(0,0) -0.300"" (0.032) -0.076"" (0.010)
D(0,1) -0.946™ (0.018) -0.355" (0.006)
D(1,2) -0.934™ (0.018) -0.261" (0.007)
D(2,3) -0.732" (0.019) -0.159" (0.008)
D(3,4) -0.556"" (0.019) -0.116™ (0.007)
D(4,5) -0.498™ (0.019) -0.091" (0.007)
D(5,6) -0.337"7 (0.019) -0.040™" (0.008)
D(6,7) -0.295 (0.019) -0.028™ (0.008)
D(7,14) -0.236" (0.012) -0.005 (0.004)
D(14,21) -0.075" (0.012) -0.001 (0.004)
D(21,28) -0.057"" (0.013) 0.037"" (0.005)
Amazon Price 0.123" (0.004) 0.087"" (0.002)
Amazon Star Rating -0.219 (0.193) -0.242™ (0.013)
Movie Duration 0.187 (0.362) -0.053 (0.111)
Number of Discs in DVD -0.829" (0.361) -0.576"" (0.094)
Ln(Gross Revenue) -0.586" (0.307) -0.120" (0.034)
IMDB User Rating 0.127 (0.232) -0.319" (0.038)
Minutes Edited -0.007 (0.021) -0.006 (0.004)
Constant 18.065" (4.996) 13.347" (0.524)
No. of Obs 17,923 136,222
No. of Groups 41 566

The dependent variable is In(sales rank). Standard errors are listed in parenthe-

sis; ** and * denote significance at 0.01 and 0.05, respectively.

We report the random effects regression results in Table 5. The first column represents all broad-
cast movies and the second represents all cable movies.'® We see that that absolute increase in
sales in the first 24-hour period after a movie is shown on an over-the-air broadcast is 399%,
compared to 83% for cable movies. Thus, the relative sales increase for over-the-air movies is, if
anything, higher under the random effects model than the fixed effect model. We also note that

the other coefficients have the expected signs: movies with higher user ratings (either Amazon or

19 Our results are very similar if we were to compare HD or SD broadcast movies to cable movies.
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IMDB) have higher sales though result for Amazon stars is not in expected direction for Cable.
Movies with a higher gross revenue, more discs included with the DVD, or more content (min-
utes) edited out of the TV broadcast also have higher sales, although not all coefficients are sta-

tistically significant for these variables.

In total, our results suggest that both cable and over-the-air movies experience a large, statisti-
cally significant increase in sales immediately following their broadcast, and this increase in
sales typically persists several weeks before returning to its baseline level. We also note that
movies broadcast over-the-air have larger increase in sales than movies shown over cable do.
Some of which is probably attributed to difference in the popularity of the movies shown as well
as the number of viewers watching those movies (typically over-the-air channel movies would be
watched by larger audience). Our findings show that the benefits of DTV broadcast through
promoting media purchases far outweigh any potential cannibalization effect. Our findings also
provide strong evidence that the movie industry would not benefit from moving content from
over-the-air to cable channels, at least from the perspective of DVD sales. We discuss these find-

ings in more detail below.

5.2. Piracy Results

In the second part of our analysis, we examine how TV broadcast affects the piracy of these
movies on file-sharing network. The models we estimate are

{download; , lechers;, seederi} = 1 Dy + & 3)

where our dependent variables include separately the daily download rate, the number of seeders,
and the number of leechers for each movie tracker on each day. Our independent variables in-

clude the time dummies. One of the problems in estimating privacy models is that usually there
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is a natural decline in the number of downloads or number of leechers for each tracker. Thus, we
limit our observations to one week after the movie is broadcast to keep our estimation window
small enough to avoid picking up the natural decline trend. We use a daily dummy variable for
each day after the broadcast, a leave the two weeks before broadcast as the left out variable.
Thus, this structure allows us to estimate how piracy levels changes relative to average piracy
levels in the two weeks prior to broadcast. Our results are shown in Table 6 for broadcast chan-

nels and Table 7 for cable channels.*!

Table 6: Impact of Movie Broadcasts on Piracy (Fixed Effects) for Broadcast Channels

Indep. Vars. Daily Downloads Seeds Leechers
D(0,0) 1.94 (1.23) 0.82 (0.50) 0.05 (1.16)
D(0,1) 461" (0.80) 2.337(0.41) 3.57"7(0.80)
D(1,2) 1.89" (0.80) 1.14™ (0.41) 2.707 (0.80)
D(2,3) 1.55 (0.80) 0.75 (0.41) 2.257(0.80)
D(3,4) 0.85 (0.81) 0.71" (0.42) 1.89" (0.82)
D(4,5) -0.04 (0.81) 0.57 (0.42) 0.99 (0.81)
D(5,6) 0.09 (0.81) 0.22 (0.42) 0.07 (0.81)
D(6,7) 0.91 (0.81) 0.32 (0.42) 0.719 (0.81)
Constant 3.08™ (0.39) 2.62"7(0.13) 12.39" (0.35)
No. of Obs 454 454 454
No. of Groups 38 38 38

The dependent variable is daily downloads (column 1), number of leechers (column 2), and
number of seeds (column 3). Standard errors are listed in parenthesis; ** and * denote signifi-
cance at 0.01 and 0.05, respectively. All models use tracker-level fixed effects.

Our results show significant increase in piracy immediately after movies are broadcast (except
for leechers). Further, the magnitude of these changes is non-trivial. For example, our results
suggest that in the day after a movie is broadcast there is a 150% increase in the day after broad-
cast (7.7 downloads per day on our two public trackers versus a baseline level of 3.1 downloads
per day), and a 61% increase on the second day after broadcast. Each of these results are statisti-

cally significant at the 1% level. Similarly, there are statistically significant increases in the

11 |_eechers reflect both supply and demand as, in the BitTorrent network, individuals downloading a file also share
(in the vast majority of cases) share the portions of the file they have already downloaded with other downloaders.
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number of seeders of 89% and 44% on the first and second day after broadcast, and a 29% and

22% increase in the number of leechers on the first and second day after broadcast.

We ran the same models on cable broadcast movies. Our results are shown in Table 7. The cable
results reveal no statistically significant increase in downloads or seeds, and only a small (7%)
increase in leechers on the second day after broadcast (followed by declines in leechers on the
fourth through seventh day after broadcast). In short, over-the-air movie broadcasts tend in
stimulate both DVD sales and piracy, and these increases are substantially higher than they are

for cable broadcasts.

Table 7: Impact of Movie Broadcasts on Piracy (Fixed Effects) for Cable Channels

Indep. Vars. Daily Downloads Seeds Leechers
D(0,0) 0.20 (0.90) -0.13 (0.34) 0.73 (0.89)
D(0,1) 0.41 (0.43) 0.13 (0.16) 0.08 (0.42)
D(1,2) 0.40 (0.44) 0.25 (0.16) 1.12" (0.43)
D(2,3) 0.70 (0.43) 0.23 (0.16) 0.17 (0.43)
D(3,4) -0.19 (0.44) 0.03 (0.17) -1.217 (0.43)
D(4,5) 0.12 (0.43) -0.21 (0.16) -1.61" (0.43)
D(5,6) -0.66 (0.44) -0.08 (0.16) -1.69™ (0.43)
D(6,7) -0.46 (0.44) -0.25 (0.17) -1.36™ (0.44)
Constant 3.84 (0.15) 3.62"" (0.05) 15.06" (0.14)
No. of Obs 3,189 3,448 3,448
No. of Groups 255 259 259

The dependent variable is daily downloads (column 1), number of leechers (column 2), and
number of seeds (column 3). Standard errors are listed in parenthesis; ** and * denote signifi-

cance at 0.01 and 0.05, respectively. All models use tracker-level fixed effects.

The next major empirical question is whether increases in piracy are associated with lower DVD
sales. To analyze this question, we compare the DVD sales gain for movies that have BitTorrent
trackers at the time of their broadcast to the DVD sales gain among movies that do not have Bit-
Torrent trackers at the time of broadcast. Our results are shown in Table 8 for broadcast (col-

umns 1 & 2) and cable (columns 3 & 4) movies.
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The results show that movies broadcast over-the-air which have BitTorrent trackers available
have a substantially lower increase in sales than over-the-air movies that do not have BitTorrent
trackers. For example, on the first and second day after broadcast, over-the-air movies with Bit-
Torrent trackers see a 259% and 398% increase in sales respectively, versus a 296% and 572%
increase for movies that do not have BitTorrent trackers. Conversely, cable movies have ap-

proximately the same sales gain irrespective of whether a BitTorrent tracker was available.*

Table 8: Sales Increases for DVD with and without BitTorrent Trackers

Indep. Vars. Broadcast Broadcast Cable Cable
With BitTorrent ~ Without BitTorrent ~ With BitTorrent  Without BitTorrent
D(-7,-6) -0.05 (0.04) -0.14 (0.08) -0.07" (0.02) 0.06" (0.02)
D(-6,-5) -0.07 (0.04) -0.12 (0.07) -0.04" (0.02) 0.06™ (0.02)
D(-5,-4) 0.01 (0.04) -0.44" (0.07) 0.04" (0.02) 0.09” (0.02)
D(-4,-3) 0.117 (0.04) -0.35" (0.07) 0.09” (0.02) 0.06™ (0.02)
D(-3,-2) -0.09" (0.04) -0.04 (0.08) 0.05™ (0.02) 0.14™ (0.02)
D(-2,-1) -0.16™ (0.04) -0.18™ (0.07) 0.03 (0.02) 0.10™ (0.02)
D(-1,0) -0.16" (0.04) -0.14" (0.07) -0.01 (0.02) 0.02 (0.02)
D(0,0) -0.21 (0.06) -0.44" (0.11) -0.01 (0.03) -0.13" (0.03)
D(0,1) -0.75" (0.04) -0.817 (0.07) -0.237 (0.02) -0.397 (0.02)
D(1,2) -0.94" (0.04) -1.12" (0.08) -0.257 (0.02) -0.19™ (0.02)
D(2,3) -0.76" (0.04) -0.85" (0.07) -0.08" (0.03) -0.10™ (0.02)
D(3,4) -0.63" (0.04) -0.73" (0.08) -0.117 (0.03) -0.06™ (0.02)
D(4,5) -0.54"" (0.05) -0.69” (0.08) -0.08"™ (0.04) -0.03 (0.02)
D(5,6) -0.49™ (0.04) -0.50" (0.08) -0.19” (0.04) 0.05" (0.02)
D(6,7) -0.45™ (0.04) -0.44" (0.07) -0.15™ (0.04) 0.05" (0.02)
D(7,14) -0.34™ (0.03) -0.54"" (0.06) -0.06" (0.02) 0.04™ (0.02)
D(14,21) -0.24" (0.04) -0.45" (0.06) 0.22"" (0.03) 0.04" (0.02)
D(21,28) 0.07 (0.04) -0.41" (0.07) (dropped) -0.23" (0.05)
Amazon Price 0.15 (0.01) 0.10™ (0.01) 0.07" (0.01) 0.24 (0.01)
Constant 5.52"" (0.13) 6.337(0.15) 7.707 (0.09) 6.38" (0.18)
No. of Obs. 3,464 1,430 7,169 9,766
No. of Groups 12 13 51 78

The dependent variable is In(sales rank). Standard errors are listed in parenthesis; ** and * denote

significance at 0.01 and 0.05, respectively. All models use DVD-level fixed effects.

These results are consistent with the piracy results reported above. We find a statistically signifi-

cant increase in piracy among broadcast movies, and we find that movies where pirated copies

12\We see similar results for broadcast movies shown in HD and under a random effects model.
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were available have a lower increase in sales than other movies. With respect to cable movies,
we find no statistically significant increase in piracy after broadcast, and approximately the same

increase in sales for movies with and without pirated copies available.

One concern with these results is that the difference in sales increase could be driven by selection
bias that happens to be correlated with the presence or absence of a BitTorrent tracker. To test
for this possibility we re-ran our results segmenting movies with similar average ranks prior to
broadcast and for movies from similar genres, finding results consistent with those reported here.
However, as these are only partial controls for potential selection bias, we report our results as

suggestive, but not conclusive, evidence that increases in piracy cause decreases in DVD sales.

In summary, our results indicate that over-the-air movie broadcasts stimulate both media sales
and to a lesser degree Internet piracy. Moreover, our results show that movies that have BitTor-
rent trackers available on the day of broadcast experience a lower gain in sales than movies that

do not have BitTorrent trackers.

However, we also note that our gains in piracy are based almost exclusively on existing trackers.
We find very little evidence that movie broadcasts are used as the source material for Internet

piracy. We discuss the implications of this finding in more detail below.

6. Discussion

Movie studios have argued that the development of unencrypted over-the-air DTV, combined
with the integration of the computer and television and the prevalence of piracy on the Internet,
places their content at risk. Their concern is that when a movie is shown in an over-the-air

broadcast it will lead to increased piracy of that movie and reduced downstream sales. Indeed
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several studios have argued that the loss in sales from this piracy will be so great that it will be
more profitable for them to show their movies on cable and satellite systems (which have copy

protections in place) than it will be to show them in over-the-air broadcasts.

The FCC seemed to rely heavily on these concerns in mandating that all DTV demodulators re-
spect “broadcast flag” copy protection in DTV broadcasts. Their concern may have been driven
by the possibility that if studios were to withhold movies and other “high value” content from
over-the-air broadcasts it would slow the penetration of DTV, thereby delaying or increasing the

cost of the United State’s transition from analog to digital TV broadcasts.

However, what is striking in this debate is that neither side has presented any empirical evidence
of the size of the piracy problem faced by the studios or the impact of over-the-air broadcasts on
DVD sales (either in absolute terms or relative to cable channels). In this paper we have gathered

a new data set that allows us to analyze these two questions.

We find that after a movie is shown on broadcast TV there is a strong and immediate increase in
sales of the corresponding DVD through Amazon.com, and that the sales increase for movies
shown on broadcast channels is nearly four times larger than the average sales gain for cable

movies.

However, at the same time, we also find that broadcast movies are associated with a statistically
significant in piracy for corresponding movie files on public BitTorrent trackers, while cable
movies show no statistically significant increase in piracy. We also find that DVVDs experience a
lower sales gain after broadcast when there are BitTorrent trackers available than when no Bit-

Torrent trackers are available.
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For broadcasters, our findings suggest that, even in the absence of copy protection, movie broad-
casts act as a strong complement to downstream content sales. These gains come on top of the
$3-15 million in revenue studios receive when they license a movie to be broadcast on TV. This
result should be encouraging for broadcasters who have long feared that the dominant impact of
consumer analog and digital recording devices would be reduced demand for subsequent media
purchases. Since the introduction of the VCR, movie studios have argued that if a consumer can
record and retain a perfect copy of a movie, TV broadcasts of movies will serve as a substitute
for subsequent purchases of the movie content. However, in a digital world this argument may
ignore the increased opportunities for studios to differentiate their digital media from the content
shown over TV. For example, the increased capacity and random-access capabilities of the DVD
format allow studios to include extra content such as commentary tracks, deleted scenes, “be-
hind-the-scenes” documentaries, and music videos. It is also possible that the “hassle” consumers
face in copying and storing the broadcast content is sufficiently large to make the commercial

purchase an attractive option.

The fact that TV broadcasts serve primarily as complements to subsequent media purchases
should also be encouraging for studios increasingly looking to monetize their content through
digital download services such as the iTunes video store and other similar services. Indeed the
immediate spike in media purchases after a movie is shown on DTV suggest there might be an

opportunity for in-program promotion of broadcast content.

However, we also find that movie broadcast tend to stimulate piracy and we find that this in-
creased piracy is correlated with lower DVD sales. At the same time, we also find no evidence

that TV broadcasts are used as the source material for Internet piracy, rather the vast majority of
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pirated movies available on the Internet originated from “ripped” DVDs and were available long

before the movie broadcast.

The fact that few TV broadcasts serve as the source material for Internet movie piracy is not sur-
prising for standard NTSC movies since the broadcast quality of the movie will generally be
lower than DVD quality, and DVD movies are typically available long before the television
broadcast. However, this is somewhat surprising for high definition movies as the high definition
television broadcast has a much higher resolution than the DVD version. It is possible that the
sheer size of HDTV broadcasts (8.7 Gigabytes/hour when broadcast in 1080i) is prohibitive for
most Internet users. It is also possible that Internet “pirates” don’t value the additional resolution
of HD broadcasts versus DVD resolution to invest the additional time in downloading HD track-

ers.

Of course, these factors could change in the future as Internet download speeds increase and as
HD displays gain popularity. However, for movie broadcasts to serve as the source material for
piracy — the core argument for the broadcast flag — it would have to be the case that equal or
superior quality versions of these movies were not readily available through pirate sites at the
time of the broadcast. This would be dependent on the ability of the movie industry to minimize
leaks of High Definition material prior to TV broadcast, which in turn would involve shutting
down studio leaks, leaks through the next generation high definition DVD standard, and leaks
through “protected” pay cable channels. The extant literature suggests that the industry will face
severe challenges in closing leaks in these channels (see Byers et al. (2003) for a discussion of
studio leaks, and Perry (2005) for a discussion of digital rights management in next generation

High Definition DVD standards).
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For policymakers, our results show that, in spite of piracy, over-the-air movie broadcasts result
in substantially higher increases in DVD sales than cable broadcasts do. This suggests that movie
studios will not find it profitable to remove their “high value” content from (unprotected) over-
the-air channels in favor of (protected) cable channels, an action that could slow the nation’s mi-
gration from analog to digital TV. Further, as noted above, consumer groups have identified sev-
eral reasons to believe that implementing the broadcast flag may retard DTV penetration. Thus,
policymakers may wish to consider the possibility that implementing the broadcast flag carries a

greater risk of delayed DTV adoption than not implementing the flag will.

Finally, we note that there are several limitations of our study. First, our study should not be
viewed as a policy impact statement as we do not observe the counter-factual situation of what
would happen to DVD sales in the presence of the broadcast flag regime. Second, our findings
may change in the future if the environment surrounding piracy changes. It is possible that an
increase in penetration of computer-based HDTV cards, PVRs, or high bandwidth Internet con-
nections will change our results. It is also possible that the movie industry will be able to effec-
tively stop HD piracy from other sources such as industry leaks, Blu Ray and HD-DVD content,
and cable and satellite systems. If this were to occur, unprotected HDTV content could, in the
future, become a more significant source of piracy. This would make an interesting area for fu-

ture research and analysis.
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