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Superstars and Underdogs:  

An Examination of the Long Tail Phenomenon in Video Sales 

 

 

Abstract 

 

The rise of online channels facilitates the distribution of a wide range of products and services. 

Academics and industry observers agree that online distribution will fundamentally change the 

number and variety of products that consumers purchase. However, there is sharp disagreement 

about what type of change will occur. Proponents of the “long tail” idea argue that a sharp increase 

in the variety of products offered through online channels will fuel a shift in consumption away from 

hits to a much larger number of lower-selling niche products. While the long-tail view predicts an 

increase in the heterogeneity of consumption patterns, the well-known superstar effect promises the 

exact opposite. As consumers have access to their favorite content wherever they are whenever they 

demand it, consumption patterns will become more, not less uniform, this theory predicts. 

To shed light on this debate, we study the distribution of revenues across products in the 

context of the U.S. home video industry for the 2000 to 2005 period. We find superstar and long-tail 

effects in home video sales, but each effect comes with a twist. There is a long-tail effect in that the 

number of titles that sell only a few copies every week increases almost twofold during our study 

period. But at the same time, the number of non-selling titles rises rapidly; it is now four times as 

high as in 2000. Many underdogs thus in fact appear to be losers. We also find evidence of a 

superstar effect. Among the best-performing titles, an ever-smaller number of titles accounts for the 

bulk of sales. The caveat here is that today’s superstars lack the punch of earlier generations: video 

sales generally decrease over time across all quantiles of the sales distribution, but this effect is most 

pronounced among best-selling titles. Our findings have important implications for entertainment 

companies. Exploiting the tail might prove unprofitable if many titles do not sell at all. At the same 

time, producing superstars is more difficult than ever. The trends we uncover thus point to 

significant challenges for the entertainment industry.  
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Superstars and Underdogs:  

An Examination of the Long Tail Phenomenon in Video Sales 

 

Industry observers and academic researchers agree that the digitization of information goods 

and the rise of online distribution channels will fundamentally alter the type and variety of products 

that consumers purchase. The views starkly differ, however, when it comes to describing what type of 

change will occur. On the one hand, the theory of superstars predicts that lower distribution and 

transaction costs will homogenize patterns of consumption (Rosen 1981). Looking for a way to spend 

their free time, the argument goes, families once upon a time may have considered watching “Sherlock: 

Undercover Dog” with relatively unknown actor Anthony Simmons. With huge libraries feeding 

movies on demand, however, they may well revert to superstars Brad Pitt and Angelina Jolie playing 

assassins in “Mr. and Mrs. Smith,” one of last year’s highest-grossing movies. Because consumers 

prefer more talented performers, and technology allows these performers to be everywhere at once, a 

few superstars and their products come to dominate the marketplace (Frank and Cook 1995). 

A more recent, alternative theory predicts exactly the opposite. The proliferation of online 

channels will make consumption more heterogeneous, sharply increasing the variety of products on 

offer and fueling a shift in consumption away from a relatively small number of “hits” to a much larger 

number of lower-selling niche products. Dubbed the “long tail” phenomenon by Wired Magazine 

editor Chris Anderson (2004, 2006), this view holds that niche products will become more prevalent 

because online retailers are able to catalog and provide a much larger number of products than bricks-

and-mortar stores. Moreover, with the help of online search and filtering tools, consumers will find it 

easier to search for and discover obscure products (Brynjolfsson, Hu and Smith 2003, 2006). Anderson 

(2006) predicts that the demand for products not available in bricks-and-mortar stores will eventually 

become as large as the demand for products sold through offline channels. 

Which version of the future will emerge is subject to a heated debate. While many companies 

have started to put more emphasis on niche products, others dismiss ideas about the long tail as “Web 

utopian fantasies” (The Wall Street Journal 2006a, 2006b). Both superstar and long-tail proponents 

agree that consumers were constrained in the old world and forced to make suboptimal choices. For 

example, the limited portability of music meant that many consumers listened to radio stations that 

sometimes did, and often did not play their favorite songs. In the age of the iPod, this constraint is 

relaxed considerably, allowing consumers to listen to what they like wherever they are. The superstar 

and the long-tail view of the world differ sharply, however, in what individuals will consume once they 

are free to choose from a larger selection. Winner-take-all markets will exist where consumers have 

similar tastes and agree on what is best. In contrast, a long tail will emerge if niche products and 

increased variety best satisfy consumer preferences. 
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The superstar-long-tail debate is critical for producers’ and retailers’ strategies. With limited 

space on store shelves, producers were traditionally very discriminating about what they released, and 

they used intensive marketing, trying to generate a handful of hits. Producers and retailers are now 

faced with the question whether they need to alter how they manage their assortments. 

To shed light on this debate, we study the distribution of revenues across products in the 

context of the U.S. home video industry for the 2000 to 2005 period. We use a comprehensive data set 

obtained from Nielsen VideoScan that covers weekly DVD and VHS sales for a random sample of 

nearly 5,500 unique titles. Video sales are a particularly suitable product category to examine because of 

the rapid rise of online distribution channels. In 2001, pre-recorded DVD and VHS videos accounted 

for $636 million in online sales. By 2005, this number had jumped to $1.5 billion (Euromonitor 2006). 

As the long-tail idea would predict, there is anecdotal evidence that this rise in sales went hand in hand 

with a drastic increase in the number of products on offer. For example, online retailer Amazon is 

adding 10,000 to 15,000 DVD titles every year, now offering more than 80,000 titles.  

Our results show that the distribution of DVD and VHS video sales changed significantly 

during our study period. In quantile regression models, which control for the changing composition of 

product characteristics, we observe the emergence of a flatter tail. This flattening is consistent with the 

idea that studios sell fewer copies of a larger number titles. At the same time, top movies in 2005 

clearly did not do as well as the most successful titles in 2000. Collectively, the sales of superstar 

products declined in every single year since the beginning of our study period. Are the underdogs 

beating the superstars? To better understand the causes of the flattening tail, we run negative binomial 

regression models, studying changes in the number of titles that meet particular sales thresholds. In 

2005, there were 1.5 times as many titles as in 2000 that sold between 1 and 10 copies per week. 

Clearly, the long tail is populated by a larger number of products. However, even more strikingly, there 

was also a dramatic increase in the number of titles that did not sell at all. Compared to 2000, the 

number of titles with zero weekly sales in 2005 almost doubled, suggesting there are significant 

business challenges for companies that attempt to benefit from the long tail. Many underdogs, we 

conclude, are in fact losers. At the superstar end of things, the lower sales are achieved by a 

significantly smaller number of titles. While best-selling titles do not reach previous sales levels, there is 

a significant concentration of success on ever fewer titles. In sum, the changes in the distribution of 

video sales are remarkably similar to what McPhee (1963) called the double jeopardy of niche products 

in media markets. Increased variety not only fragments the market, with many titles reaching ever 

smaller audiences, these audiences are also less loyal. When a superstar comes along, they are happy to 

abandon the niche (Ehrenberg and Goodhardt 1990). 

The remainder of the paper is organized as follows. In the first section, we review the 

theoretical ideas and the literature that documents the phenomena. We describe our data in section 
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two, outline our empirical approach in section three, and present the empirical results in section four. 

The fifth section offers concluding remarks. 

 
 

1. Superstars and Long Tails 
 
Proponents of the long-tail view of the world point out that, across many product categories, 

brick-and-mortar retailers offer consumers a rather limited variety of product choices. For example, a 

typical video retailer carries around 5,000 titles. With about 1,500 DVDs, choices at Wal-Mart are even 

more limited. In contrast, online retailer Amazon, which accounts for over a third of all DVDs sold 

online, offers nearly 80,000 titles and may add up to 15,000 titles every year. 

The limited selection at traditional retailers reflects forces on the supply and the demand side 

of the market. On the supply side, sellers’ transaction costs, the costs involved in distributing goods 

and collecting payment, are generally lower online (Alba et al 1997, Bakos 1998). Whereas adding 

additional titles requires more physical space in traditional retail environments, adding variety and 

communicating the additional choices and prices to customers is much less costly for web-based 

retailers. Online retailers simply do not face the shelf space constraints that bricks-and-mortar stores 

are forced to manage, and they can use recommendation engines and other technologies to effectively 

manage their libraries (Brynjolfsson, Hu and Smith 2003, 2006, Oestreicher-Singer and Sundararajan 

2006). These advantages may be particularly important for information goods because these goods can 

be digitized and distributed almost without cost via the Internet (Bakos 1998, Bakos and Brynjolfsson 

2000).  

Online retailing also affects the demand side. Search costs, the costs incurred by a buyer to 

locate an appropriate seller and purchase a product, are lower in online channels (Alba et al 1997, 

Bakos 1997). Electronic marketplaces in particular lower buyers’ costs to find obscure products and 

obtain information on prices and other product attributes, leading to reduced “fit” costs resulting from 

consumers making suboptimal product choices (Bakos 1997, 2001, also see Lynch and Ariely 2000). 

Because the cost of offering and consuming niche products were substantial both for sellers 

and for buyers, traditional retail environments offered few such products. Relaxed constraints at the 

retail level can provide incentives for the producers of content to increase product variety. 

Traditionally, media providers supplied what limited store shelves could hold, and they used expensive 

marketing campaigns to generate a handful of hits (The Economist 2005). With increased distribution 

capacity, the long-tail view holds, it can become more attractive for existing media providers to 

produce a larger number of lower-selling titles, and for new providers to enter the market with 

products aimed at smaller market segments. To date, however, not much is known about consumer 

preferences for long-tail goods and services. As transaction and search costs continue to fall, making 
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the supply of niche products technically more feasible, consumers’ appetite for niche products emerges 

as the critical factor that will foster, or possibly prevent, the emergence of a lucrative long tail.  

Drawing on the large body of marketing research on the way in which consumers respond to 

product variety, two theoretical arguments seem consistent with the idea that overall consumer 

demand will surge as the number of product offerings increases. First, with a larger selection of 

products, customers benefit from being able to identify and purchase products that better match their 

preferences. A wider assortment increases the likelihood that any one consumer will find exactly what 

he or she is looking for (Kahn and Lehmann 1991, Kahn 1998, Hoch et al. 1999, Iyengar and Lepper 

2000, Chernev 2003, Waldfogel 2003, George and Waldfogel 2006, also see Bakos 1998, Häubl and 

Trifts 2000, and Lynch and Ariely 2000). The value of such discovery may be substantial: Brynjolffson, 

Hu and Smith (2003) estimate that the increased variety in online bookstores raised consumer surplus 

by more than $700 million annually. Second, variety can also directly contribute to consumer welfare. 

Due to satiation, curiosity, or fluctuating requirements, an individual consumer will often seek variety 

within and across consumption occasions (Kahn 1995). The argument implies that a movie buff will 

prefer a more diverse library of DVDs not only because these titles better match her preferences but 

also because she values diversity itself. 

While the long-tail view is consistent with basic theories of choice and variety-seeking 

preferences, there are also arguments that the heterogeneity in consumption patterns will decrease in 

an online world. For example, some recent research has questioned the “variety-is-good” belief (for a 

survey, see Gourville and Soman 2005). Overwhelmingly large assortments can apparently create 

confusion or frustration among consumers, and could even lead them to making no choice at all 

(Huffman and Kahn 1998, Lehmann 1998). A potential negative impact of product assortment on 

consumer choice, an effect that Gourville and Soman (2005) call “overchoice,” has now been 

documented in numerous settings (e.g., Dhar 1997, Iyengar and Lepper 2000, Boatwright and Nunes 

2001, Chernev 2003, Broniarczyk, Hoyer and McAlister 1998). 

Moreover, there is a body of research that argues that people tend to converge on the same hit 

content regardless of the breadth and depth of niche content available. Rosen (1981) explained the 

“superstar” phenomenon as the result of two factors. First, lesser talent is a poor substitute for greater 

talent: why would people listen to the world’s second-best tenor if the best is also available? Second, 

with online distribution of digitized information goods, the marginal cost of reproducing and 

distributing books, records, and videos approaches zero, increasing any cost advantage (or decreasing a 

disadvantage) that hit products have over content of limited appeal. 

Superstars can also emerge as the direct result of consumer preferences. Frank and Cook 

(1995) attribute the existence of “winner-take-all markets” to the social nature of people, pointing out 

that people have a keen interest in reading the same books and watching the same movies that others 
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consume. Similarly, communications research suggests that consumers are more likely to take 

advantage of the greater availability of their preferred content as the number of content options 

increases. Instead of facilitating a broad “marketplace of ideas,” increases in the diversity of media 

content may in fact contribute to polarization—less variety seeking, not more (e.g., Napoli 1997, 1999, 

2003, Neuman 1991, Webster 2005). McPhee (1963) was first to describe this phenomenon as the 

double jeopardy in markets for media products: less popular cultural products not only have smaller 

audiences, these audiences are also less loyal (see also Ehrenberg and Goodhardt 1990).  

As these arguments make clear, whether a long tail will emerge and whether the consumption 

of niche products is a complement or a substitute for the consumption of “hits” depends on consumer 

preferences. Because the cost of offering variety was prohibitively high prior to online distribution, not 

much is known about these preferences. The rise of online channels now affords the opportunity to 

study consumers’ demand for obscure products and see if this demand increases or reduces the 

importance of superstar hits. Three questions, illustrated in figure 1, are central to our empirical work:  

1) Has the mass of the distribution of sales across video titles shifted towards the tail, i.e. toward 

more obscure titles that each generate a relatively low level of sales? 

2) Does the emergence of a long tail come at the expense of reduced sales for hits?  

3) To what extent has the composition of titles in the head and tail of the distribution changed as 

a result of the proliferation of online channels? 

 

--- Figure 1 --- 

 

 

2. Data 

 

In our empirical analysis, we study home video market in the period from 2000 to 2005. Our 

data come from Nielsen VideoScan, a leading provider of information on video sales. We discuss the 

data source, the industry context, and data limitations in more detail below.  

 

Data Source: Nielsen VideoScan 

Nielsen VideoScan tracks weekly sales for video titles sold in the United States. Sales are split 

by DVD and VHS formats. They can also be broken down by channel: “discount mass stores” (e.g., 

Kmart, Shopko, and Target), “drug stores” (e.g., CVS, Rite Aid, and Walgreens), “grocery stores” (e.g., 

Abertson’s, Pathmark, and Safeway), “specialty retail” (e.g., Blockbuster, Hollywood Entertainment, 
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and Suncoast), and “other mass stores,” which covers both offline (e.g., Best Buy, Circuit City, and 

Costco) and online stores (e.g., Amazon.com, Borders.com, and Virginmega.com).  

We focus our analyses on the period from January 2000 through August 2005, and 

concentrate on a random sample of titles available in this period. The Nielsen database lists titles 

alphabetically, presenting information on 50 titles on a single webpage. We created our sample by 

randomly calling up such pages, recording the sales histories for all 50 titles that appear on a chosen 

page. The resulting sample includes nearly 5,500 unique titles, 3,700 titles in DVD format and (partly 

overlapping) 3,000 titles in VHS format.1 For each title, Nielsen provides a wide variety of 

characteristics, including the genre, rating, type (e.g., live action versus animated), original language, 

release language, translation form (e.g. dubbed versus subtitled), runtime, distributor, release date, first 

release window (e.g., theatrical, television, or direct-to-video), and manufacturer suggested retail price. 

Table 1 provides descriptive statistics for the variables included in the analyses.  

 

--- Table 1 --- 

 

Industry Context: The Home Video Industry  

Because U.S. consumers spend nearly three times as much on videos than on movie theater 

tickets (Entertainment Merchant Association 2006), home videos are of vital importance for the film 

industry. Critically, the video window has undergone radical changes in the period under investigation. 

After DVD technology was introduced in 1997, DVD titles rapidly grew to replace VHS titles as the 

dominant video format. The number of U.S. households with at least one DVD player jumped from 

13 million to 65.4 million from 2000 to 2004 (Standard & Poor’s 2006). While the number of U.S. 

households that had at least one VCR player also grew, from 88% in 2000 to 99% in 2004, there was a 

significant shift towards buying and renting DVDs. In our data, only about 24% of unit sales were on 

DVD in 2000, while this fraction rose to nearly 97% by 2005. Figure 2 displays the trends in DVD and 

VHS sales, as well as sales by channel.  

 

--- Figure 2 --- 

 

Fueled by the growing popularity of DVDs, the home video market as a whole increased 

nearly three-fold from $8B in 2000 to nearly $24B in 2005. Specifically, Americans spent $23.84 billion 

                                                 
1 One “unique title” could include multiple releases of a title, such as a Director’s Cut released a few months after 
the original version, or a wide-screen and full-screen edition released simultaneously.  
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on video purchases and rentals in 2005, with sales accounting for over $16 billion (Video Business 

2006). Spending on DVDs amounted to $22.4 billion, which included $15.7 billion in sales and $6.7 

billion in rentals (Entertainment Merchant Association 2006, Video Business 2006, Standard & Poor’s 

2006). Lower prices (most DVDs now sell for $15 to $20) coupled with a shortening of the time 

between theatrical and video releases (on average, DVDs are released for retail sale four months after 

theatrical release, down from an average of six months a few years ago) helped to significantly grow 

the video sales market.  

Importantly, our study period was characterized by a rapid development of the Internet as a 

retail channel. According to Euromonitor (2006), the number of online households jumped from just 

under 45 million in 2000 to over 80 million in 2005. The number of online buyers nearly doubled from 

66 million to 123 million between 2001 and 2005, while online shopping expenditures more than 

doubled in the same period, from $31 billion to $77 billion. The central category in this manuscript, 

pre-recorded DVDs and VHS videos, accounted for $636 million in sales in 2001 and over $1.5 billion 

in 2005. Amazon, which began selling videos in 1998 but offered only about 2,000 DVDs at the time, 

has been ranked the number one online retailer of VHS videos and DVDs since 1999 (VSDA 2005), 

and now offers more than 80,000 titles.2  

 

Data Limitations 

While the Nielsen VideoScan data are the most comprehensive source of information on 

industry sales, the available data have a number of limitations. One noteworthy shortcoming is that 

Wal-Mart does not report its sales to Nielsen (or to any other organization). Another limitation is that 

VideoScan does not track sales for titles that sell through Amazon.com’s Marketplace. Most 

importantly, however, Nielsen does not break out Internet sales in its statistics. These sales are 

incorporated in the “other mass and Internet” category shown in Figure 2.3 Hence, we will rely on 

overall sales to study changes in the distribution of revenue. While it would clearly be desirable to 

study Internet sales as a separate category, insights into changes in the overall distribution of sales are 

particularly valuable for two reasons. First, a critical question for media companies is if the sale of 

niche products crowds out the sales of “hits,” an effect that will only be visible in overall sales. Second, 

there is some reason to believe that the long-tail phenomenon could also change the distribution of 

sales in regular stores. For example, Barnes & Noble attributes a net increase in special orders in its 

                                                 
2 Although video rentals are outside the scope of our study, the growing user base for Netflix, an online retailer 
with a DVD-by-mail rental subscription model, also illustrates the rapid rise of the Internet as a video 
distribution channel: Launched in 1998 with 900 titles, Netflix surpassed 1 million subscribers in 2003, and 
offered roughly 50,000 titles to 4.5 million customers at the end of 2005. 
3 While Nielsen VideoScan has the capability to measure online sales as separate category, and even at the level of 
individual retailers, its contractual arrangements with those retailers prevents it from releasing this information.  
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brick-and-mortar stores to consumers discovering new books online (Bynjolfsson, Hu and Smith 

2003). If these types of spillover effects are important, the total long-tail effect should be measured as 

changes in the distribution of overall sales. 

The data enable us to control for two alternative explanations for a shift in the distribution. 

First, one could argue that a possible shift in the distribution of sales across video titles could be due to 

a change in the composition of the DVD buying population. It may well be that early DVD adopters 

were more likely to be interested in a larger assortment of titles, which would lead to an overestimation 

of the long tail based on early data. However, by comparing DVD and VHS sales for individual titles, 

we can account for such a possible changing composition of the user base. Because the two 

technologies are substitutes and early DVD adopters are likely to be former VHS users, we would 

expect to see the exact opposite effect for VHS if this explanation were to hold. If we also find a shift 

towards the tail for VHS sales, that provides even more compelling evidence of the long tail effect. 

The same applies to our analysis of the possible changing composition of titles in the head and tail of 

the distribution: comparing, say, genre shifts in DVD versus VHS sales will provide a richer insight 

into a possible long tail trend.  

Second, one could argue that a possible shift in the distribution of sales across titles is simply 

due to an increase in the supply of titles—either re-releases of old hits or new releases of niche titles, 

rather than purely a demand effect. However, as we have data on the number of titles that enter the 

marketplace at any week of the sample period, we can directly investigate whether changes in week-to-

week supply of titles fully explain potential shifts in the distribution. 

 

 

3. Modeling Approach 

 

Our modeling approach consists of three stages. First, we test whether the distribution of 

revenues across available titles has shifted from year to year using simple nonparametric tests. Second, 

we estimate a quantile regression model to examine the factors that underlie the shift in the 

distribution of sales. Third, we estimate a negative binomial regression model to see whether the 

number of titles reaching particular sales targets has changed over our study period.  

 

Inter-Quartile and Kolmogorov-Smirnov Statistics 

As a first step in understanding whether and to what extent the distribution of sales across 

titles shifts from year to year, we generate various descriptive statistics for these distributions. 

Specifically, we compare the location (Q0.5), scale ((Q0.75-Q0.25)/(Q0.75+Q0.25)), skewness ((Q0.75+Q0.25-

2Q0.5)/(Q0.75-Q0.25)), and kurtosis ((Q0.90-Q0.10)/(Q0.75-Q0.25)), where Qθ  denotes the sales for the title 
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in the θ th quantile, with ( )1,0∈θ . We also generate two inter-quartile measures, Q0.50-Q0.25)/Q0.50 and 

Q0.75-Q0.50)/Q0.50, that capture how the left tail and right tail shift relative to the median, respectively.  

We compute the Kolmogorov-Smirnov (KS) statistic to test for any shifts in the mass of the 

distribution. That is, for pairs of years, we assess whether sales distributions are significantly different 

from each other. The KS test, which considers the maximum vertical distance between two empirical 

distribution functions, is sensitive to both the location and shape of the distributions. While it is more 

sensitive at points near the median of the distribution than near its tails, it allows for a useful initial 

exploration. We run the test for the full sample and for both VHS and DVD sales separately. 

 

Quantile Regression Model 

A weakness of our nonparametric test results is that we cannot be certain if the observed 

changes in the distribution of sales are due to changes in product characteristics or changes in 

consumer behavior. We explore this distinction in a series of quantile regression models. Introduced by 

Koenker and Bassett (1978), and growing in popularity in the fields of finance and economics, quantile 

regression is rarely used in the field of marketing and management (a study by Taylor and Bunn 1999 is 

one exception), presumably because most research is concerned with average effects.4 In our context, 

however, it is critical to be able to see how changes in the business environment affect the tails of the 

distribution of revenues. In a quantile regression model, a specified conditional quantile (or percentile) 

of the outcome variable is expressed as a linear function of observed covariates. (In OLS regression, in 

contrast, the mean of a continuous response variable is expressed as a linear function of a set of 

independent or predictor variables.) By examining multiple quantiles, it is possible to assess how the 

entire distribution changes with certain covariates, which means that richer inferences can be drawn 

from the data through the use of quantile regression than through the use of traditional OLS 

regression methods alone (e.g., Powell 1991, Koenker and Hallock 2000, Austin et al 2005).5 We 

estimate models of the following general form 

 

( ) ( )θβθ xxyQ ′=         (1) 

 

                                                 
4 Quantile regression models are common in the field of labor economics, for instance (e.g., Chamberlain 1994, 
Buchinski 1994, 1997, Machado and Mata 2000, 2005), but also have been used in micro-economics (e.g., Eide 
and Showalter 1998, Koenker and Billias 2001, Levin 2001) and demand analysis (Hendricks and Koenker 1992, 
Manning, Blumberg and Moulton 1995, Deaton 1997). In finance, Taylor (1999), Chernozhukov and Umantsev 
(2001), and Bassett and Chen (2001) use the methodology. 
5 As Koenker and Hallock (2000) explain, quantile regression cannot be achieved by segmenting the response 
variable into subsets according to its unconditional distribution and then doing least squares fitting on these 
subsets. Such a form of “truncation on the dependent variable” is doomed to failure for the reasons laid out in 
Heckman’s (1979) work on sample selection.  
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where ( )xyQθ  denotes the θ th quantile of the distribution of y , the log of video sales, given 

a vector x  of covariates. 6 The conditional quantile framework provides a full characterization of the 

conditional distribution of sales in much the same way as ordinary sample quantiles characterize a 

marginal distribution (Machado and Mata 2005). Quantile regressions are especially informative in our 

context because we do not expect the heterogeneity in the conditional distribution of y  to be captured 

by location shifts only. To identify the emergence of a long tail in this setting, the covariates in (1) 

include a set of annual indicators for year t. If a longer tail emerges in our study period, we expect the 

coefficients on the year effects to decrease in size, )(>)( 1+ θβθβ tt , for some quantile θ in the tail end 

of the distribution. In other words, we should see sales per title fall over time as the tail gets longer. 

 

Negative Binomial Regression Model 

Declining sales per title in the tail end of the distribution can be due to changes other than the 

emergence of markets for niche products. For example, if the longevity of titles declined over time 

such that once popular titles sell fewer copies once they have been out for a while, this trend too 

would manifest itself as a flatter tail. To distinguish these types of explanations from the long-tail 

phenomenon, we analyze changes in the number of titles in the tail. When niche markets become more 

prominent, average sales will decline but the number of products will increase. As our dependent 

variable is a count variable, namely the number of titles that meet a particular sales threshold, we 

estimate negative binomial regression models (Coleman 1964). The sales thresholds we investigate are 

the 70th, 80th, and 90th percentile of weekly sales. Our controls include characteristics of the population 

at risk such as the fraction of titles belonging to a particular genre. An advantage of these count 

models is that we can include a control for the total number of titles that are available in a given year. 

This allows us to directly test if the long tail is due to release decisions by film producers. As in the 

quantile regression models, we track changes in the number of titles over time by including year 

indicators, expecting the coefficients to follow )(<)( 1+ θβθβ tt  if there is a growing long tail in video 

sales. 

 

 

 

 

 

                                                 
6 This specification assumes linearity of the quantile regression model. As Machado and Mata (2000) argue, 
additional flexibility can be achieved without sacrificing the semi-parametric nature of the approach, by assuming 
that the conditional quantile is a given transformation of an affine function of the covariates. We are currently 
estimating such a Box-Cox quantile regression model. 
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4. Findings 

 

Our discussion of the findings is organized along the three stages in the modeling approach—

inter-quartile statistics and Kolmogorov-Smirnov tests, quantile regression, and negative binomial 

regression, respectively—but we start with general observations about the shape of the distribution of 

sales across titles. Table 2 sheds light on the distribution of sales by quantile, for every year of the 

period under scrutiny, and for VHS and DVD titles.  

 

--- Table 2 --- 

 

The table suggests that the home video sales market has become more concentrated over time. 

Consider Table 2a, which lists the percentage of sales accounted for by each decile of titles, as well as 

the 95th and 99th percentile. For VHS titles, for instance, 80% of title-by-week observations account for 

nearly 3% of sales in 2000, but less than 1% of sales in 2004 and 2005. Similarly, 99% of the 

observations account for nearly 50% of sales in 2000, and slightly more than half of sales in 2001, but 

only around a third of sales in 2004 and 2005. The same pattern is visible for DVD titles. Here, 80% of 

the title-by-week observations account for around 8% of sales in 2000 and 2001, but closer to 4% in 

2004 and 2005, while the percentage of sales accounted for by 95% of the observations drops from 

over 25% to below 20% in the same period. For both formats, the tail appears to have become flatter.  

Table 2b and 2c shed light on shifts in an absolute sense. Table 2b reports the median number 

of titles that exceed a specific weekly sales level, while Table 2c does the same for annual sales levels. 

The level of aggregation also differs: Table 2b considers any version of a title (e.g. both a Director’s Cut 

and a regular version) as a separate product, while Table 2C counts products at the title level, i.e. 

regards those different versions as being part of the same title.  

Across all formats, the number of titles that generate no sales weekly or annually increases. In 

Table 2b, the number jumps from nearly 500 titles in the year 2000 to over 2,000 titles in 2004 and 

2005 for VHS titles, and from less than 100 titles in 2000 to over 1,000 titles in 2005 for DVD titles. 

The trend is captured in the reported “selling versus non-selling” ratio, which drops from 75% in 2000 

to below 50% in 2005. The median number of titles that have sales levels that put them below the 50th 

percentile increases as well: across both formats, this number jumps from over 1,300 titles in the year 

2000 to nearly 2,200 titles in 2004 and nearly 3,300 titles in 2005. This increase is solely due to DVD 

sales—the opposite pattern is found for VHS. The median number of titles in the 99th quantile also 

shows the sharpest increase for DVD sales, where it jumps from 5 titles in 2000 to 33 titles in 2005.  

Table 2c shows a comparable pattern for annual sales levels. Again, the median number of 

titles without any sales increases, from 0 in 2000 to over 500 in 2004 and over 1,000 in 2005, and both 
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formats contribute to that trend. As before, the median number of titles with sales levels below those 

that correspond to the 50th percentile rises, from nearly 1,400 titles in 2000 to well over 2,000 titles in 

2004 and 2005, and DVD titles are largely responsible for this effect. Finally, the median number of 

titles with an annual sales level (roughly 138,000 in unit sales) that corresponds with the 95th or 99th is 

relatively stable.  

 

Inter-Quartile and Kolmogorov-Smirnov Statistics 

Table 3 reports summary statistics for the distribution in sales.  

 

--- Table 3 --- 

 

Across both formats, the location of (Q0.50) decreases, while the scale, skewness and kurtosis 

measures increase from year to year. This is consistent with a scenario in which the distribution 

becomes more dispersed, more asymmetrical, and develops a sharper peak and a longer tail over time. 

The inter-quartile metric (Q0.75-Q0.25) sharply decreases in the period from 2000 to 2005. The left-tail 

inter-quartile measure is either close to one, which is consistent with a very long, low sloping tail, or is 

missing if Q0.50 corresponds to zero sales. The occurrence of many zero sales also explains missing 

values for the right-tail inter-quartile measure, which otherwise does not reveal a clear trend. 

The results of the Kolmogorov-Smirnov tests for each pair of years are displayed in Table 4. 

 

--- Table 4 --- 

 

With one exception (2001 versus 2002), the tests for the full sample reveal that the 

distributions of weekly sales across titles are significantly different across the years. Looking at the 

VHS and DVD formats separately, the sales distributions for VHS titles show significant shifts across 

all years, while those for DVD titles show significant shifts for all comparisons involving the years 

2004 and 2005. Substantial shifts in the mass of the distribution of DVD sales thus are a relatively 

recent phenomenon.  

 

Quantile Regression Model 

Many factors can explain the changes documented in Table 4. Perhaps the studios released 

more comedies in later years, or released more titles directly on video, or simply flooded the market 

with old material—each of these and other factors could induce a change in the distribution of sales. 

The quantile regression models in Tables 5a and 5b separate out these types of explanations from a 

claim that the sales distribution has shifted more generally.  
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--- Table 5 --- 

 

The tables display estimation results for an OLS model as well as for quantile regression 

models for the 40th, 50th, 60th, 70th, 80th, 90th, 95th, and 99th quantile. The dependent variable is the log 

of weekly sales for all titles in our sample, provided the title was available in the channel. A total of 

573,753 observations are included in the analysis. 7 The fit of the models is reasonably good: the OLS 

model explains about a third of the variation in the data, while the quantile models generate Pseudo R-

squared values that vary between 0.08 for the 40th quantile (the lowest quantile that can be estimated 

given the high frequency of zero sales) and 0.26 for the 70th through 90th quantile. Across the 

specifications in Table 5a and 5b, the effect of a covariate on log sales varies freely from quantile to 

quantile. 

In Table 5a, we study changes in the overall distribution of sales across both formats over 

time. The OLS results indicate that mean predicted sales declined from year to year. All coefficients on 

the annual indicators are negative and statistically significant. A similar trend can be observed for the 

lowest quantile (θ =0.40), but the trend is clearly less pronounced. This decline in sales is consistent 

with the long-tail idea. As a larger number of lower-selling titles appear in the tail, predicted sales will 

fall. Looking at the best-selling titles (θ =0.95 and 0.99), Table 5a shows a more drastic decline. For 

2005, the coefficient for θ =0.99 is more than five times as large as the coefficient for θ =0.40, 

indicating there is significant heterogeneity in how sales develop over time. Note that these models 

control for the large number of product characteristics reported in Table 5a, so these changes are not 

the result of releasing different types of products. In terms of Figure 1, we observe that the 

distribution of sales has shifted down in general, but this shift is largest for the better-selling titles. The 

tail of the distribution has seen a much smaller decrease, implying a shift in the mass towards niche 

products. 

A shortcoming of the models in Table 5a is that they do not allow sales to vary by format and 

year. Because DVDs became much more popular during our study period, this restriction is important. 

In Table 5b, we allow the year effects to vary by format. These models control for the same product 

characteristics as Table 5a. To facilitate the interpretation of the results in Table 5b, Figure 3 provides 

quantile plots—constructed using the information in the table—for fourteen key covariates.8  

 

                                                 
7 Presently, the quantile regression results are based on a randomly drawn 50% sample of our data. We are 
working on a sparse-matrix approach to estimate these models using our full dataset. Based on comparisons 
between OLS models for the 50% sample and the full dataset, we expect the results to be qualitatively similar. 
8 See for example Koenker and Hallock (2000) for an introduction to the interpretation of quantile plots. 
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--- Figure 3 --- 

 

The quantile figures plot the quantile on the horizontal and the log of sales on the vertical axis. 

For each of the coefficients, we plot the quantile regression estimates for θ  ranging from 0.40 to 0.99 

as the solid black curve. The point estimates, shown as dots, can be interpreted as the impact of a one-

unit change in the covariate on log sales, holding everything else constant. The gray area depicts the 

95% confidence band. The thin straight line in each plot shows the OLS estimate of the conditional 

mean effect; with the 95% confidence interval.  

Consider the quantile plot for “DVD,” an indicator variable for the format. The OLS estimate 

of 0.85 suggests that, holding all else fixed, DVDs generate higher sales than the alternative format, 

VHS videos. However, according to the quantile plot, that is an accurate estimate only for titles 

somewhere around the 70th and 80th quantile. In lower quantiles, DVDs generate relatively higher sales, 

compared with VHS videos (the coefficient for the 50th quantile is around 1.48), while for the very 

high quantiles, DVDs actually generate significantly lower sales than VHS videos (the coefficient for 

the 99th quantile is -0.37). Similarly, the negative OLS estimate for the genre dummy “Documentary” 

(the coefficient is -0.548) shows that documentaries generate lower sales than other genres, holding all 

else constant. However, according to the quantile regression results, the disparity is smaller in the 

lower quantiles of the distribution and larger in the head of the distribution. Again, OLS estimates do a 

rather poor job of representing these disparities.  

The plots thus further underscore the need for a quantile regression approach: note that in 

virtually all of the panels of Figure 3, the quantile regression estimates mostly lie at some point outside 

the confidence intervals for the OLS regression, which suggests that the effects of these covariates are 

not constant across the conditional distribution of the independent variable.  

Overall, the quantile regression analyses provide relevant insights into a possible long tail 

trend, in three ways. First, when we look at the estimates for the “DVD” dummy (which featured in 

the example above), it is clear that DVDs on average are associated with higher sales, but not so in the 

higher quantiles of the distribution. That is, among hit titles in the period under investigation, DVDs 

tend to generate lower sales compared with VHS videos. The pattern is again consistent with a 

situation in which more, and particularly more obscure, titles are released on DVD, whereas titles for a 

more mainstream audience tend to appear on VHS, and therefore by definition generate higher sales 

within the higher quantiles.  

Second, we can expand this analysis by assessing temporal dimensions of the sales patterns for 

each format. The inclusion of the “Year” indicators as well as the “DVD × Year” terms allows us to 

assess the time trend in video sales for VHS and DVD separately. To that end, Figure 4 plots the 

quantile regression point estimates displayed in Table 5 for (a) the “Year” indicators to shed light on 
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the trend for VHS sales, and (b) the “Year” + “(DVD × Year)” indicators to capture the trend for 

DVD sales.  

 

--- Figure 4 --- 

 

As we observed in Table 5a, there is a movement toward the tail, and we find that 

)(>)( 1+ θβθβ tt  for year t: both types of titles generate fewer sales from year to year. However, there 

are important differences in how this sales decrease plays out in both formats. For VHS titles, the sales 

decline is particularly striking in the head of the distribution. For DVDs, the difference across the years 

appears slightly more pronounced in the lower quantiles. In other words, DVD titles are selling fewer 

units from year to year, and the “pain” is felt rather more by the obscure titles, as compared with the 

hit titles. On a sales-per-title basis, the more obscure titles generate fewer and fewer sales over time.  

There are two minor exceptions to this general trend for DVDs. One is the (barely) positive 

shift from the year 2001 to 2002 in the 40th quantile, the lowest quantile for which the model can be 

estimated. This suggests that the most obscure titles actually generated higher sales in 2002 than in 

2001. The other is the (also barely) positive estimate for the sum of “Year” and “DVD × Year,” in the 

highest quantiles for 2001 (the 90th quantile and higher) and 2002 (the 99th quantile only). This suggests 

that compared with 2000, DVDs had higher—not lower—sales levels in 2001 and 2002 in the higher 

quantiles. However, these exceptions notwithstanding, DVDs have generated lower sales overall since 

2003. This again is consistent with a growing number of titles with zero or little sales.  

Third, the “Fraction of Sales on DVD” variable allows us to examine whether unobserved 

characteristics of people switching from the VHS to DVD format play a role in these trends. Suppose 

it were true that movie buffs are early adopters of the DVD format because they value the better 

quality. If these movie buffs also like variety, the share of a title’s sales in the DVD format proxies for 

such tastes, suggesting we should see a negative coefficient on this variable, particularly in the tail of 

the distribution. The negative OLS coefficient is consistent with this conjecture; titles with a higher 

share of sales coming from the DVD format sell fewer copies on average. The quantile regression 

estimates reveal that the coefficient is negative in the lower quantiles, but turns positive in the 90th and 

95th quantile, only to dip back into a negative coefficient again in the 99th quantile, although with a 

confidence band that includes zero. This is in line with the intuition behind the above-discussed 

results: lower sales levels for DVDs in the lower quantiles, and higher sales for VHS videos in the 

highest quantile. 

The regression analyses further provide a number of insights into the role of the other 

covariates. Most notably: 
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• As expected, “Year of Production” has a positive effect on sales throughout the distribution. 

The effect is strongest in the higher quantiles. Not surprisingly, the tail thus contains slightly 

older content. Similarly, the number of weeks the title has been available (“Weeks Since 

Release”) is mostly negatively related to sales, and particularly so in the higher quantiles. This 

also corresponds to a general decay in the demand for a title over time.  

• Video in certain genres that are typically associated with more niche content, like “Foreign” 

titles, documentaries (as discussed above), and “Adult” titles indeed generate relatively low 

sales across the range of titles (the coefficients for these variables are negative across all 

quantiles), and they do generate higher sales among the more obscure titles in the lower 

quantiles (the coefficients are higher the lower the quantile). However, titles in the “Children” 

and “Family” genre generate relatively high sales in the higher quantiles (where coefficients are 

positive), but relatively low sales in the lower quantiles (where coefficients are negative).  

• Also usually associated with niche content, foreign-language titles (“Original Language: Non-

English” or “Subtitled”) have a relatively strong negative impact on sales in the head. That is 

not the case for “Dubbed” content, which actually has a positive effect on sales, and more so 

in the middle quantiles.  

• Relative to unrated content, all mainstream ratings (“G,” “PG,” “PG13,” and “R”) have a 

positive impact on sales, and typically more so in the higher quantiles, while the “adults only” 

rating “X” is associated with lower sales (with one exception, for the 40th quantile), particularly 

in the higher quantiles of the distribution.  

• Relative to smaller, independent studios, all distributors included in the study have a positive 

impact on sales across the distribution, but particularly in the higher quantiles. Among all 

competing studios, Twentieth Century Fox (“Fox”) appears to have had the most successful 

portfolio of titles, while “Lions Gate” and, to a lesser extent, “Sony” have relatively low sales. 

Lions Gate is relatively weak in the tail of the distribution.  

• Also intuitive, of the three main forms of original release, “Theatrical” outperforms “Direct to 

Video” and “Television” across all quantiles. Interestingly, television titles actually have a 

negative association with sales in several higher quantiles—from the 70th to the 95th, to be 

exact. Also, as far as video releases are concerned, “Rental” contracts mostly outperform “Sell-

Through” options, except in the lower quantile reported (where the difference between both 

coefficients is minimal). While this may seem counter-intuitive (the sell-through model now 

prevails in the marketplace), it may be related to the underlying formats: the rental model is 

primarily associated with VHS, while the sell-through model is more prevalent for DVDs.  

 



 17

Negative Binomial Regression Models 

Our analyses of the number of titles that meet a particular weekly sales level are presented in 

Table 6. The five columns correspond to different levels of sales, starting with zero sales, sales below 

the 70th quantile, sales between the 70th and 80th quantile, sales between the 80th and 90th quantile, and 

sales above 90th quantile, respectively. To facilitate the interpretation of the results, we transform the 

estimated coefficients and report incidence rate ratios (exp(β) instead of β). These ratios directly show 

the factor by which the number of titles changes. For example, an estimate of 2 indicates the number 

of titles doubles, and estimate of 0.5 implies there were only half as many titles reaching a particular 

sales threshold. 

 

--- Table 6 --- 

 

Table 6a provides results for a basic model that considers sales across all channels and 

includes year indicators and the percentage of DVD titles as covariates. The coefficients imply an 

increase in the number of lower-selling titles for DVDs but also—and more pronounced—a rise in the 

number of titles with zero sales. As indicated by the estimate of 2.536 reported in the first column of 

the table, compared to the year 2000, the omitted year, the predicted number of titles with zero sales is 

over 2.5 times larger in 2001. Similarly, based on the coefficient of 74.631 reported in the first column, 

it appears that, in 2005, the number of non-selling titles is nearly 75 times as high as in 2000. 

Compared with VHS, DVD titles are associated with a slightly lower number of titles in this zero sales 

category (-6.7% (=100% × (0.933-1)). Interestingly, the DVD format increases the number of titles 

with low levels of sales. Although these percentage changes are small (+2% in model 2 and +2.8% in 

model 3), we thus find some evidence in support of the long tail hypothesis. The 90th quantile with 

titles with weekly sales higher than 125 units hardly qualifies as the “head” of the distribution only—

several titles in the sample have weekly sales of over one million units early in their lifecycles—but can 

be considered as representing both the middle and head. The results for this group, reported in the 

rightmost column, show that the expected number of titles with weekly sales in the highest decile 

increases from year to year. 

As in our earlier models, the results in Table 6a are susceptible to the concern that studios may 

have changed their production and release policies during our study period. Table 6b extends the basic 

model by also including covariates that measure the fraction of titles in a certain genre and with a 

certain rating. As the results indicate, these controls are important for our results. While we still see a 

more than fourfold increase in the number of non-selling titles, there is now also clear evidence of a 

longer tail. The number of titles selling fewer than 10 copies per week steadily increases over time. By 

2005, it is 1.816 times as large as in 2000. Controlling for the types of titles that are available also 
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changes our inferences about the successful titles. We now find that the number of titles that account 

for relatively high sales levels has decreased in recent years, indicating that the market has become 

more concentrated. For example, in 2005, compared with 2000, the expected number of titles with 

weekly sales in the highest decile has declined by over 50%. This evidence complements the quantile 

regression models in important ways. Whereas the quantile regressions showed a sales decline that was 

particularly steep at the top end of the market, we now see that the reduced revenues are achieved by 

only half as many titles. This change is consistent with a superstar effect. 

Table 6b captures the central results of this study. Are there important superstar and long-tail 

effects in U.S. home video sales? The answers turn out to be of the “yes, but…” variety. Yes, there is a 

long-tail effect in that the number of titles that sell only a few copies every week increases during our 

study period. But at the same time, the number of non-selling titles also increases substantially; it is 

now four times as high as in 2000. Many underdogs turn out to be losers. We also find evidence of a 

superstar effect. Among the best-performing titles, it is an ever-smaller number of films that accounts 

for the bulk of sales. The caveat here is that today’s superstars lack the punch of earlier years. Video 

sales generally decrease over time across all quantiles of the sales distribution, but this effect is most 

pronounced among best-selling titles. 

There can be many reasons why a longer tail emerges during our study period. Perhaps studios 

adjusted their marketing to prolong the life of titles. Another possibility is that more titles are targeted 

at niche audiences. While qualitative changes such as these are hard to measure, we can easily observe 

another studio decision: the number of titles that are released. Table 6c controls for this variable. The 

newly added variable is positive throughout and statistically significant at a 1% level in the zero-sales 

category as well as the 80th and 90th deciles, but the estimates are very close to 1, indicating there is 

little economic significance to the number of titles that are on offer. 

Nevertheless, controlling for the supply of titles has some impact on the size of the other 

coefficients in our model. Specifically, accounting for the number of titles available in a given week 

again reduces the size of the shift toward the tail with low-selling or not selling titles. At the same time, 

the higher level of concentration in the 90th quantile becomes even more apparent. We conclude that 

the observed long-tail and superstar effects are only in part due to studios’ supply decisions. What we 

observe, we believe, is the result of changing consumer decisions as online retailing offers greater 

variety and lower transaction cost. 

 

5. Conclusion 

 

By examining whether the proliferation of online channels goes hand in hand with a shift in 

the distribution of sales across products and a changing composition of titles in the head and tail of the 
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distribution, our study addresses an important debate. We find that online retailing indeed appears to 

have affected the sales distributions in our study period. In video sales generated over the years from 

2000 to 2005, we observe a shift towards the tail of the distribution. In line with the core premise of 

lower transaction and search costs in online channels, the shift toward the tail becomes somewhat 

more pronounced in more recent years, and is stronger for DVD titles compared with VHS titles. The 

shift cannot be fully explained by the changing composition of the user base for DVD versus VHS 

formats, the number of titles available, as well as characteristics of those titles, such as genres and 

ratings, which could all be alternative explanations for the observed shift toward the tail. 

There is some indication in our data that the popularity of niche titles has gone hand in hand 

with a significant concentration of success on ever fewer items. Video sales decline across all quantiles 

of the sales distribution, but the drop is much larger among best-selling titles. While hits as a category 

generate fewer sales, the role of individual bestsellers is growing over time. In the period from 2000 to 

2005, the number of titles in the top 10% of sales drops by more than 50%, an increase in 

concentration that is familiar from many winner-take-all markets. 

As a whole, our findings point to significant business challenges for entertainment companies. 

At the top end of the distribution, most hits draw smaller audiences, a trend that is particularly 

worrisome given the economic importance of video sales. At the tail end, we find that there is a rapidly 

increasing number of titles that never, or very rarely, sell—the long tail appears incredibly flat. We find 

that the sharp increase in the number of titles that have come onto the market in recent years 

contributes little to this phenomenon. 

With limited space on store shelves, producers traditionally have been very discriminating 

about what they release, and have focused their marketing resources on a small number of likely hits. 

Are significant changes warranted in how they manage their assortments? In light of our findings, 

making radical alterations in resource allocation strategies does not seem advisable. In fact, perhaps 

above all, our findings imply that it is difficult for content providers to profit from the tail. It is not 

clear whether the new media environment indeed makes previously unprofitable niche products 

profitable. While the rise of online channels lowers the barriers to market entry for such products, and 

thus introduces the possibility that those titles generate some sales, the same phenomenon also likely 

leads to a flood of products that compete for the attention of consumers. Even if the break-even sales 

levels for niche titles are low, the intensified competition may make it more difficult, not less to reach 

these levels.  

The insights gained by means of a quantile regression model like the one we estimated here 

can help producers and retailers better manage their libraries or assortments. Because assessing the 

value of a producer’s content library essentially requires an understanding of the distribution of 

revenues across titles as well as an understanding of the composition of titles at each point of that 
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distribution, quantile regression estimates for the title characteristics could provide helpful clues. For 

example, using the estimates depicted in Figure 3, we can conclude that, controlling for many other 

factors, children titles tend to generate higher returns than dramas, documentaries, and foreign movies, 

particularly in the higher quantiles of the distribution. Considering that returns for titles substantially 

decrease with age, particularly in the higher quantiles of the distribution (as also indicated in Figure 3), 

a model that includes interaction terms for various title characteristics (such as genres and ratings) with 

the year of production can be used to more comprehensively establish the value of a library of various 

types of titles in various stages of their lifecycles. 

For online retailers, shelf space constraints do not matter, but problems may be introduced by 

the relatively large number of titles that do not, or very rarely, sell. Although the margins of long tail 

products may be higher compared with hit products (which often are used as loss leaders), eliminating 

the costs of making obscure products available may be critical if the company’s objective is to profit 

from the long tail. A good example of a promising model is Amazon’s Marketplace, where third parties 

pay the costs involved in communicating the availability of a title, and Amazon itself only incurs costs 

once a customer actually places an order.  

 

Future Research Opportunities 

We think three general future research areas are particularly worthwhile. First, while we only 

considered the home video market, it may be interesting to explore how the distribution of sales across 

products differs across industries. The more we know about how the proliferation of online channels 

is affecting sales distributions in various contexts, the closer we may come to an understanding of the 

factors that potentially drive a shift towards the tail. In light of the possible reasons we discussed for 

why a strong shift towards the tail may not occur, it appears especially useful to compare trends for 

products that have a strong social and cultural dimension, such as movies, music and books, to other 

information products that do not, such as software or market intelligence.  

Second, investigating consumption trends at the level of individual consumers and the 

“baskets” of products they purchase appears particularly promising. As consumers increase the 

frequency with which they shop online, and as the assortment of products available online continues to 

grow, will they gradually adopt more content in the tail? Does a select group of customers account for 

the lion’s share of obscure products being sold, or is the appeal of such products more equally 

distributed? And what factors drive a customer’s propensity to adopt obscure products not available in 

bricks-and-mortar stores? Insights into these questions will help companies in serving their customers 

more effectively and efficiently. 

Third and finally, we cannot escape the notion that the companies that currently garner 

acclaim for their ability to serve both the head and the tail are mostly retailers—and the most 
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celebrated examples are large scale, hit retailers. Amazon cost-effectively runs its marketplace for third-

party content but also accounts for a large share of online sales for the most popular books, movies 

and music albums. Google collects revenues not just by placing advertisements for obscure products 

or firms on equally obscure web pages, but also by selling advertisements on mainstream web pages to 

large firms. And Netflix couples the appeal of its deep library of over 55,000 titles with high demand 

for its top titles—the top 50 titles reportedly account for 30% of all rentals (The Wall Street Journal 

2006b). In future research, it may be interesting to explore cases of content producers, such as movie 

studios, record companies, or book publishers, which profit in a fundamental way from the increased 

product assortments in online channels. Examining whether some firms are likely to suffer in the new 

environment seems worthwhile as well—for example, established niche providers who now may face 

strong competition from the growing number of long tail products.  
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Table 1a: Descriptive Statistics: Dummy Variables at the Unique Title Level 

 
 Full Sample VHS DVD 

Variable # % % % 
Genre: Action 351 0.06 0.07 0.07
Genre: Adult 397 0.07 0.04 0.09
Genre: Children 514 0.09 0.13 0.06
Genre: Comedy 596 0.11 0.11 0.11
Genre: Documentary 471 0.09 0.09 0.08
Genre: Drama 626 0.11 0.13 0.12
Genre: Family 65 0.01 0.01 0.01
Genre: Foreign 435 0.08 0.06 0.10
Genre: Horror 233 0.04 0.03 0.05
Genre: Japanese Animation 321 0.06 0.05 0.06
Genre: Mystery 179 0.03 0.03 0.04
Genre: Science Fiction 151 0.03 0.03 0.02
Rating: G 51 0.01 0.01 0.01
Rating: PG 139 0.03 0.04 0.03
Rating: PG-13 132 0.02 0.04 0.03
Rating: R 573 0.11 0.12 0.13
Rating: NC-17 4 0.00 0.00 0.00
Rating: X 4 0.00 0.00 0.00
Animation: Animated 724 0.13 0.14 0.12
Animation: Live Action 4,510 0.83 0.82 0.85
Animation: Puppets 41 0.01 0.01 0.00
Original Language: Non English  679 0.12 0.10 0.14
Translation: Dubbed 171 0.03 0.04 0.03
Translation: Subtitled  311 0.06 0.05 0.07
Part of Franchise 1,235 0.23 0.25 0.19
Distributor: Disney 217 0.04 0.06 0.04
Distributor: 20th Century Fox 167 0.03 0.04 0.02
Distributor: Paramount 171 0.03 0.04 0.02
Distributor: Sony 306 0.06 0.07 0.07
Distributor: Universal 154 0.03 0.04 0.02
Distributor: Warner Bros. 507 0.09 0.12 0.06
Distributor: Lions Gate 221 0.04 0.05 0.04
Original Release: Theatrical 1,405 0.26 0.31 0.27
Original Release: Direct to Video  3,223 0.59 0.47 0.67
Original Release: Television 1,365 0.25 0.27 0.22
Original Release: Rental Re-Price 47 0.01 0.02 0.00
Video Release: Rental 304 0.06 0.05 0.08
Video Release: Sell-Through  592 0.11 0.14 0.16
Video Release: Catalog 2,045 0.37 0.21 0.54
 N=5,455 N=3,067 N=3,717
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Table 1b: Descriptive Statistics: Continuous Variables at the Unique Title Level 

 

 Full Sample 
 N Mean Median SD Min Max
Year Of Production 4,074 1990.51 1998 18.03 1903 2005
Runtime 5,455 106.94 88 177.3 8.00 6000
Suggested Price 5,455 20.56 19.95 18.48 0.99 499.92
 VHS 

 N Mean Median SD Min Max
Year Of Production 2,307 1988.05 1995 18.09 1914 2005
Runtime 3,067 83.13 85 79.45 16.00 900
Suggested Price 3,067 17.73 14.98 11.79 0.99 199.92
 DVD 
 N Mean Median SD Min Max
Year Of Production 2,989 1992.78 1999 16.68 1903 2005
Runtime 3,717 125.87 91 205.34 8.00 6000
Suggested Price 3,717 22.55 19.96 20.41 1.00 499.92

 

 

Table 1c: Descriptive Statistics: Sales By Year, Channel, and Format 

 

Sales By Channel 2000 2001 2002 2003 2004 - 08/2005
 All Formats (N = 1,212,863) 

Drug Stores 1,118,059 262,514 819,342 409,986 459,749 230,331
Grocery Stores 1,823,207 567,061 1,852,020 1,187,498 1,630,999 938,065
Mass Discount Stores 4,684,174 1,776,137 5,414,352 3,624,332 3,208,131 1,436,509
Specialty Retail Stores 5,235,296 4,469,675 6,234,633 6,065,015 5,653,385 3,609,695
Other Mass and Internet Stores 5,315,582 3,701,746 7,699,523 9,552,176 9,912,164 6,471,463
Total 18,176,291 10,777,133 22,019,870 20,839,007 20,864,428 12,686,063

 VHS (N = 727,729) 
Drug Stores 1,105,161 255,962 608,420 232,104 153,189 42,282
Grocery Stores 1,792,220 526,035 1,245,910 520,844 347,417 90,978
Mass Discount Stores 4,463,720 1,635,226 2,964,885 875,780 390,910 47,471
Specialty Retail Stores 3,716,796 2,502,929 2,278,921 1,047,714 492,637 176,306
Other Mass and Internet Stores 2,691,209 953,684 1,109,879 457,517 182,239 41,353
Total 13,769,106 5,873,836 8,208,015 3,133,959 1,566,392 398,390

 DVD (N = 485,134) 
Drug Stores 12,898 6,552 210,922 177,882 306,560 188,049
Grocery Stores 30,987 41,026 606,110 666,654 1,283,582 847,087
Mass Discount Stores 220,427 140,911 2,449,467 2,748,552 2,817,221 1,389,038
Specialty Retail Stores 1,518,500 1,966,746 3,955,712 5,017,301 5,160,748 3,433,389
Other Mass and Internet Stores 2,624,373 2,748,062 6,589,644 9,094,659 9,729,925 6,430,110
Total 4,407,185 4,903,297 13,811,855 17,705,048 19,298,036 12,287,673
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Table 2a: The Distribution of Weekly Sales by Year (N=1,212,863) 

 
% least selling titles 2000 2001 2002 2003 2004 - 08/2005 
 % sales % sales % sales % sales % sales % sales 
 VHS (N = 727,729) 
10% of titles 0.00 0.00 0.00 0.00 0.00 0.00 
20% of titles 0.00 0.00 0.00 0.00 0.00 0.00 
30% of titles 0.02 0.00 0.00 0.00 0.00 0.00 
40% of titles 0.10 0.02 0.00 0.00 0.00 0.00 
50% of titles 0.24 0.11 0.03 0.01 0.00 0.00 
60% of titles 0.53 0.32 0.14 0.12 0.01 0.00 
70% of titles 1.18 0.82 0.40 0.53 0.12 0.00 
80% of titles 2.68 2.20 1.20 1.56 0.82 0.11 
90% of titles 7.79 7.31 4.03 5.11 3.37 2.17 
95% of titles 17.71 18.99 9.91 12.79 9.33 7.72 
99% of titles 49.62 53.92 34.68 44.24 33.79 33.39 
 DVD (N = 485,134) 
10% of titles 0.00 0.00 0.00 0.00 0.00 0.00 
20% of titles 0.03 0.02 0.01 0.01 0.00 0.00 
30% of titles 0.14 0.11 0.06 0.07 0.05 0.02 
40% of titles 0.40 0.32 0.19 0.21 0.16 0.10 
50% of titles 0.93 0.80 0.49 0.48 0.41 0.30 
60% of titles 1.99 1.82 1.10 1.02 0.91 0.69 
70% of titles 4.01 4.03 2.34 2.08 1.93 1.52 
80% of titles 7.81 8.78 5.01 4.43 4.24 3.40 
90% of titles 15.89 19.46 11.21 10.44 10.99 9.29 
95% of titles 25.15 31.69 19.13 19.44 21.49 19.41 
99% of titles 45.57 56.92 40.19 44.25 51.38 49.06 
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Table 2b: The Number of Titles in Weekly Sales Quantiles by Year 

 

Level of sales 2000 2001 2002 2003 2004 - 08/2005 
 # titles # titles # titles # titles # titles # titles 
 All Formats (N = 1,212,863) 
Weekly sales = 0 547 946 1446 1959 2749 3474 
Weekly sales >0 1576 1799 2154 2776 2841 2973 
Q0.50: weekly sales >1 (0) 1312 1488 1779 2272 2264 2973 
Q0.75: weekly sales >14 (6) 674 766 948 1059 1057 1572 
Q0.90: weekly sales > 87 (44) 257 329 390 412 401 634 
Q0.95: weekly sales > 241 (142) 130 168 186 199 199 321 
Q0.99: weekly sales > 1478 (1174) 29 32 36 36 36 62 
Ratio selling / non-selling 74.2% 65.5% 59.8% 58.6% 50.8% 46.1% 
 VHS (N = 727,729) 
Weekly sales = 0 480 818 1214 1601 2138 2497 
Q0.50: weekly sales >0 (0) 1198 1216 1200 1189 828 538 
Q0.75: weekly sales > 5 (0) 680 651 611 508 289 538 
Q0.90: weekly sales > 36 (2) 288 291 251 194 112 283 
Q0.95: weekly sales > 127 (11) 154 148 121 100 45 136 
Q0.99: weekly sales > 1104 (108) 32 32 27 15 3 29 
 DVD (N = 485,134) 
Weekly sales = 0 68 126 225 356 635 976 
Weekly sales >0 374 593 992 1569 1990 2402 
Q0.50: weekly sales >7 (3) 246 384 654 952 1110 1675 
Q0.75: weekly sales >42 (21) 120 211 348 468 522 847 
Q0.90: weekly sales > 174 (114) 44 84 135 176 210 341 
Q0.95: weekly sales > 416 (331) 18 38 65 88 108 170 
Q0.99: weekly sales > 2196 (2148) 3 5 10 19 20 32 
 
Notes: Any version of a release is counted as a separate product (for example, if there are a Director’s Cut and regular 
version of a particular DVD, they are counted as two products). We report the median number of titles that exceed 
specific sales numbers. Sales quantiles are based on weekly sales for the 2000 to 2004 period. Sales quantiles for 2005, a 
year in which we observe sales only through August, are reported in parentheses. 
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Table 2c: The Number of Unique Titles in Annual Sales Quantiles by Year 

 

Level of sales 2000 2001 2002 2003 2004 - 08/2005 
 # titles # titles # titles # titles # titles # titles 
 All Formats (N = 1,212,863) 
Annual sales = 0 0 84 191 339 581 1080
Annual sales >0 2275 2733 3459 3923 4474 4703
Q0.50: Annual sales >124 (45) 1373 1415 1779 2135 2322 2282
Q0.75: Annual sales >1113 (485) 693 748 942 1023 1107 983
Q0.90: Annual sales > 7670 (3296) 286 337 390 389 403 388
Q0.95: Annual sales > 25814 (11993) 164 165 192 192 189 162
Q0.99: Annual sales > 138331 (77395) 33 33 39 39 36 21
Ratio selling / non-selling 100% 97% 95% 92% 89% 81%
 VHS (N = 727,729)  
Annual sales = 0 0 87 201 358 654 1322
Annual sales >0 2027 2298 2624 2710 2522 1924
Q0.50: Annual sales >42 (1) 1501 1414 1460 1378 965 1525
Q0.75: Annual sales >398 (13) 840 791 752 607 380 796
Q0.90: Annual sales > 3470 (162) 346 344 307 231 120 324
Q0.95: Annual sales > 12140 (620) 179 207 155 97 36 162
Q0.99: Annual sales > 81606 (5037) 50 37 34 10 3 32
 DVD (N = 485,134) 
Annual sales = 0 0 3 7 26 54 150
Annual sales >0 646 1010 1729 2344 3168 3831
Q0.50: Annual sales >480 (169) 375 548 919 1229 1418 1988
Q0.75: Annual sales >2784 (994) 200 302 482 592 669 995
Q0.90: Annual sales > 12730 (7071) 81 113 199 232 273 398
Q0.95: Annual sales > 34327 (18912) 40 49 90 122 148 199
Q0.99: Annual sales > 182809 (91439) 9 5 21 28 26 39
 
Notes: A product is a specific title (for example, unlike Table 2B, if there are a Director’s Cut and regular version of a 
particular DVD available within the same year, they are counted as one and the same product). We report the median 
number of titles that exceed specific annual sales numbers. Sales quantiles are based on annual sales for the 2000 to 2004 
period. Sales quantiles for 2005, a year in which we observe sales only through August, are reported in parentheses. 
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Table 3: Descriptive Statistics for the Distributions 

 

  2000 2001 2002 2003 2004 - 08/2005

 Full Sample (N=1,212,863)

Location Q0.5 4.00 2.00 2.00 1.00 1.00 0.00
Scale (Q0.75-Q0.25)/(Q0.75+Q0.25) 0.93 1.00 1.00 1.00 1.00 1.00
Skewness (Q0.75+Q0.25-2Q0.5)/(Q0.75-Q0.25) 0.76 0.80 0.76 0.83 0.75 1.00
Kurtosis (Q0.90-Q0.10)/(Q0.75-Q0.25) 5.56 6.10 5.94 6.42 6.88 7.33
Inter-quartile Q0.75-Q0.25 25.00 20.00 17.00 12.00 8.00 6.00
- Left tail (Q0.50-Q0.25) / Q0.50 0.75 1.00 1.00 1.00 1.00 --
- Right tail (Q0.75-Q0.50) / Q0.50 5.50 9.00 7.50 11.00 7.00 --

 VHS (N=727,729)

Location Q0.5 3.00 1.00 1.00 0.00 0.00 0.00
Scale (Q0.75-Q0.25)/(Q0.75+Q0.25) 1.00 1.00 1.00 1.00 1.00 --
Skewness (Q0.75+Q0.25-2Q0.5)/(Q0.75-Q0.25) 0.68 0.82 0.67 1.00 1.00 --
Kurtosis (Q0.90-Q0.10)/(Q0.75-Q0.25) 6.21 6.82 7.00 6.33 6.00 --
Inter-quartile Q0.75-Q0.25 19.00 11.00 6.00 3.00 1.00 0.00
- Left tail (Q0.50-Q0.25) / Q0.50 1.00 1.00 1.00 -- -- --
- Right tail (Q0.75-Q0.50) / Q0.50 5.33 10.00 5.00 -- -- --

 DVD (N=485,134)

Location Q0.5 11.00 10.00 11.00 8.00 5.00 3.00
Scale (Q0.75-Q0.25)/(Q0.75+Q0.25) 0.94 0.97 0.97 0.95 0.93 1.00
Skewness (Q0.75+Q0.25-2Q0.5)/(Q0.75-Q0.25) 0.69 0.72 0.66 0.66 0.71 0.71
Kurtosis (Q0.90-Q0.10)/(Q0.75-Q0.25) 3.53 3.48 3.60 4.07 4.89 5.43
Inter-quartile Q0.75-Q0.25 58.00 64.00 58.00 41.00 28.00 21.00
- Left tail (Q0.50-Q0.25) / Q0.50 0.82 0.90 0.91 0.88 0.80 1.00
- Right tail (Q0.75-Q0.50) / Q0.50 4.45 5.50 4.36 4.25 4.80 6.00
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Table 4: Kolmogorov-Smirnov (KS) Two-Sample Tests (Asymptotic) 
 

 Full Sample (N=1,212,863) VHS (N=727,729) DVD (N=485,134)

Years KS KSa D P>KSa KS KSa D P>KSa KS KSa D P>KSa

2000 vs. 2001 0.074 5.146 0.150 0.000 0.090 5.791 0.181 0.000 0.021 0.829 0.044 0.498
2000 vs. 2002 0.082 6.163 0.170 0.000 0.127 8.554 0.257 0.000 0.023 1.058 0.051 0.213
2000 vs. 2003 0.083 6.507 0.174 0.000 0.161 11.162 0.330 0.000 0.022 1.162 0.054 0.134
2000 vs. 2004 0.101 8.373 0.218 0.000 0.233 16.315 0.479 0.000 0.045 2.688 0.122 0.000

2000 vs. 2005 0.136 11.825 0.302 0.000 0.326 22.991 0.672 0.000 0.078 5.087 0.227 0.000

2001 vs. 2002 0.013 1.034 0.027 0.236 0.042 2.970 0.085 0.000 0.011 0.548 0.023 0.925
2001 vs. 2003 0.025 2.084 0.052 0.000 0.078 5.556 0.156 0.000 0.020 1.099 0.043 0.178
2001 vs. 2004 0.042 3.603 0.087 0.000 0.152 10.973 0.307 0.000 0.040 2.527 0.095 0.000

2001 vs. 2005 0.084 7.543 0.179 0.000 0.254 18.500 0.515 0.000 0.077 5.268 0.194 0.000

2002 vs. 2003 0.019 1.626 0.038 0.010 0.044 3.302 0.089 0.000 0.018 1.134 0.037 0.153
2002 vs. 2004 0.034 3.091 0.069 0.000 0.114 8.603 0.229 0.000 0.043 2.899 0.089 0.000

2002 vs. 2005 0.081 7.645 0.166 0.000 0.232 17.573 0.466 0.000 0.086 6.291 0.187 0.000

2003 vs. 2004 0.024 2.294 0.049 0.000 0.078 5.973 0.156 0.000 0.040 2.926 0.082 0.000

2003 vs. 2005 0.066 6.453 0.134 0.000 0.191 14.769 0.383 0.000 0.089 6.842 0.183 0.000

2004 vs. 2005 0.049 4.977 0.099 0.000 0.131 10.193 0.262 0.000 0.057 4.721 0.116 0.000
 
 
Notes: The tables report the Kolmogorov-Smirnov (KS) statistic, the asymptotic Kolmogorov-Smirnov (KSa) statistic, the two-sample Kolmogorov-Smirnov test 
statistic (D), and the p-value for this test. The null hypothesis is that the two empirical distribution functions are identical. 
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Table 5a: Quantile Regression Analysis—Common Year Effects for DVD and VHS Titles 
 
 

log Sales 
(OLS) 

log Sales 
Q40 

log Sales 
Q50 

log Sales 
Q60 

log Sales 
Q70 

log Sales 
Q80 

log Sales 
Q90 

log Sales 
Q95 

log Sales 
Q99 

Fraction of Sales on DVD -0.000 
(0.000)**

-0.002 
(0.000)**

-0.002 
(0.000)**

-0.001 
(0.000)**

-0.001 
(0.000)** 

-0.000 
(0.000)

0.002 
(0.000)**

0.003 
(0.000)**

0.002 
(0.000)**

DVD 1.401 
(0.006)**

1.227 
(0.002)**

1.633 
(0.004)**

1.856 
(0.016)**

1.967 
(0.027)** 

2.007 
(0.030)**

1.833 
(0.027)**

1.718 
(0.011)**

1.483 
(0.027)**

Year 2001 
 

-0.353 
(0.010)**

-0.231 
(0.037)**

-0.488 
(0.019)**

-0.535 
(0.009)**

-0.520 
(0.008)** 

-0.501 
(0.020)**

-0.593 
(0.030)**

-0.627 
(0.032)**

-0.803 
(0.020)**

Year 2002 -0.602 
(0.010)**

-0.269 
(0.041)**

-0.611 
(0.028)**

-0.821 
(0.037)**

-0.973 
(0.020)** 

-1.072 
(0.031)**

-1.189 
(0.048)**

-1.273 
(0.045)**

-1.414 
(0.008)**

Year 2003 -0.843 
(0.009)**

-0.305 
(0.042)**

-0.692 
(0.029)**

-0.968 
(0.031)**

-1.257 
(0.017)** 

-1.511 
(0.024)**

-1.771 
(0.039)**

-1.845 
(0.029)**

-1.975 
(0.014)**

Year 2004 -1.146 
(0.009)**

-0.388 
(0.045)**

-0.847 
(0.032)**

-1.180 
(0.033)**

-1.520 
(0.019)** 

-1.858 
(0.023)**

-2.142 
(0.030)**

-2.311 
(0.021)**

-2.383 
(0.022)**

Year 2005 -1.384 
(0.009)**

-0.463 
(0.044)**

-0.981 
(0.030)**

-1.346 
(0.029)**

-1.699 
(0.012)** 

-2.073 
(0.020)**

-2.445 
(0.044)**

-2.644 
(0.051)**

-2.735 
(0.000)**

Genre: Action -0.536 
(0.010)**

-0.210 
(0.006)**

-0.339 
(0.003)

-0.436 
(0.004)**

-0.512 
(0.001)** 

-0.594 
(0.005)**

-0.572 
(0.019)**

-0.678 
(0.004)**

-0.961 
(0.033)**

Genre: Adult -0.578 
(0.009)**

-0.195 
(0.001)**

-0.276 
(0.005)**

-0.350 
(0.006)**

-0.428 
(0.012)** 

-0.626 
(0.009)**

-0.864 
(0.004)**

-1.209 
(0.004)**

-2.080 
(0.055)**

Genre: Children -0.298 
(0.012)**

-0.123 
(0.002)**

-0.206 
(0.007)**

-0.247 
(0.015)**

-0.207 
(0.022)** 

-0.079 
(0.014)**

0.236 
(0.031)**

0.496 
(0.028)**

0.523 
(0.001)**

Genre: Comedy -0.363 
(0.009)**

-0.131 
(0.005)**

-0.212 
(0.006)**

-0.223 
(0.010)**

-0.213 
(0.013)** 

-0.209 
(0.014)**

-0.192 
(0.009)**

-0.290 
(0.015)**

-0.631 
(0.074)**

Genre: Documentary -0.553 
(0.008)**

-0.132 
(0.007)**

-0.234 
(0.003)**

-0.317 
(0.005)**

-0.425 
(0.002)** 

-0.577 
(0.000)**

-0.755 
(0.029)**

-1.051 
(0.016)**

-1.714 
(0.031)**

Genre: Drama -0.632 
(0.009)**

-0.233 
(0.012)**

-0.395 
(0.005)**

-0.503 
(0.008)**

-0.558 
(0.001)** 

-0.663 
(0.001)**

-0.714 
(0.028)**

-0.863 
(0.027)**

-1.292 
(0.045)**

Genre: Family -0.099 
(0.026)**

-0.104 
(0.012)**

0.016 
(0.017)

0.030 
(0.057)

-0.074 
(0.008)** 

0.005 
(0.004)

0.530 
(0.034)**

0.530 
(0.024)**

0.686 
(0.183)**
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Table 5a: Quantile Regression Analysis—Common Year Effects for DVD and VHS Titles (Continued) 
 

 
log Sales 

(OLS) 
log Sales 

Q40 
log Sales 

Q50 
log Sales 

Q60 
log Sales 

Q70 
log Sales 

Q80 
log Sales 

Q90 
log Sales 

Q95 
log Sales 

Q99 

Genre: Foreign -0.484 
(0.014)**

-0.198 
(0.005)**

-0.321 
(0.003)**

-0.443 
(0.011)**

-0.503 
(0.014)** 

-0.636 
(0.002)**

-0.832 
(0.007)**

-0.902 
(0.003)**

-1.643 
(0.127)**

Genre: Horror -0.416 
(0.012)**

-0.167 
(0.001)**

-0.241 
(0.004)**

-0.321 
(0.005)**

-0.364 
(0.002)** 

-0.463 
(0.006)**

-0.817 
(0.036)**

-1.280 
(0.040)**

-2.112 
(0.113)**

Genre: Anime -0.529 
(0.021)**

-0.199 
(0.001)**

-0.306 
(0.004)**

-0.406 
(0.016)**

-0.506 
(0.045)** 

-0.484 
(0.016)**

-0.766 
(0.032)**

-0.812 
(0.005)**

-0.901 
(0.142)**

Genre: Mystery -0.780 
(0.014)**

-0.312 
(0.007)**

-0.512 
(0.000)**

-0.663 
(0.004)**

-0.740 
(0.009)** 

-0.780 
(0.004)**

-0.862 
(0.033)**

-0.861 
(0.006)**

-1.308 
(0.046)**

Genre: Sci-fi -0.784 
(0.013)**

-0.298 
(0.012)**

-0.522 
(0.015)**

-0.642 
(0.013)**

-0.749 
(0.018)** 

-0.876 
(0.005)**

-1.022 
(0.010)**

-1.034 
(0.015)**

-1.626 
(0.012)**

Rating: G 0.595 
(0.026)**

0.098 
(0.027)**

0.237 
(0.029)**

0.657 
(0.024)**

1.135 
(0.024)** 

0.912 
(0.010)**

0.693 
(0.090)**

0.682 
(0.084)**

0.352 
(0.281)

Rating: PG 0.417 
(0.013)**

0.227 
(0.001)**

0.410 
(0.003)**

0.442 
(0.002)**

0.606 
(0.012)** 

0.758 
(0.014)**

0.621 
(0.002)**

0.506 
(0.019)**

0.627 
(0.010)**

Rating: PG13 0.387 
(0.015)**

0.233 
(0.007)**

0.302 
(0.007)**

0.434 
(0.003)**

0.591 
(0.018)** 

0.637 
(0.025)**

0.575 
(0.004)**

0.730 
(0.022)**

1.331 
(0.051)**

Rating: R 0.441 
(0.009)**

0.217 
(0.006)**

0.376 
(0.004)**

0.452 
(0.000)**

0.546 
(0.001)** 

0.627 
(0.005)**

0.658 
(0.009)**

0.789 
(0.027)**

1.047 
(0.022)**

Rating: NC17 1.894 
(0.054)**

1.803 
(0.061)**

2.022 
(0.057)**

2.002 
(0.136)**

2.080 
(0.221)** 

3.495 
(0.282)**

3.775 
(0.005)**

3.309 
(0.028)**

3.151 
(0.062)**

Rating: X -0.554 
(0.048)**

-0.791 
(0.003)**

-0.976 
(0.018)**

-0.662 
(0.059)**

-0.761 
(0.078)** 

-0.286 
(0.005)**

-0.408 
(0.053)**

-0.534 
(0.009)**

-0.789 
(0.109)**

Animation: Animated 0.689 
(0.017)**

0.149 
(0.007)**

0.281 
(0.013)**

0.423 
(0.020)**

0.637 
(0.027)** 

0.854 
(0.004)**

1.110 
(0.040)**

1.129 
(0.025)**

0.619 
(0.042)**

Animation: Live Action 0.317 
(0.011)**

0.081 
(0.002)**

0.162 
(0.000)**

0.232 
(0.004)**

0.298 
(0.013)** 

0.411 
(0.018)**

0.413 
(0.021)**

0.249 
(0.018)**

-0.019 
(0.032)

Original Language Non-
English 

-0.090 
(0.013)**

0.065 
(0.003)**

0.060 
(0.014)**

0.053 
(0.003)**

0.008 
(0.001)** 

-0.64 
(0.020)**

-0.076 
(0.007)**

-0.327 
(0.027)**

-0.342 
(0.035)**
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Table 5a: Quantile Regression Analysis—Common Year Effects for DVD and VHS Titles (Continued) 
 

 
log Sales 

(OLS) 
log Sales 

Q40 
log Sales 

Q50 
log Sales 

Q60 
log Sales 

Q70 
log Sales 

Q80 
log Sales 

Q90 
log Sales 

Q95 
log Sales 

Q99 
Translation: Dubbed 0.319 

(0.013)**
0.090 

(0.004)**
0.207 

(0.001)**
0.302 

(0.006)**
0.327 

(0.001)** 
0.357 

(0.005)**
0.401 

(0.027)**
0.187 

(0.012)**
-0.028 

(0.151)

Translation: Subtitled -0.149 
(0.014)**

-0.069 
(0.005)**

-0.108 
(0.014)**

-0.119 
(0.002)**

-1.516 
(0.002)** 

-0.189 
(0.005)**

-0.102 
(0.010)**

-0.003 
(0.045)

-0.268 
(0.182)

Part of Franchise 0.490 
(0.010)**

0.102 
(0.005)**

0.228 
(0.006)**

0.339 
(0.001)**

0.471 
(0.006)** 

0.529 
(0.001)**

0.387 
(0.014)**

0.161 
(0.023)**

-0.384 
(0.001)**

Year of Production 0.005 
(0.000)**

0.000 
(0.000)**

0.001 
(0.000)**

0.003 
(0.000)**

0.005 
(0.000)** 

0.008 
(0.000)**

0.013 
(0.000)**

0.015 
(0.001)**

0.015 
(0.002)**

Runtime 0.001 
(0.000)**

0.001 
(0.000)**

0.002 
(0.000)**

0.002 
(0.000)**

0.002 
(0.000)** 

0.003 
(0.000)**

0.003 
(0.000)**

0.003 
(0.000)**

0.003 
(0.000)**

Distributor: Disney 0.608 
(0.012)**

0.131 
(0.011)**

0.237 
(0.006)**

0.333 
(0.000)**

0.504 
(0.009)** 

1.094 
(0.016)**

1.409 
(0.002)**

1.277 
(0.013)**

1.302 
(0.046)**

Distributor: 20th Century Fox 0.961 
(0.013)**

0.247 
(0.006)**

0.676 
(0.002)**

1.043 
(0.011)**

1.240 
(0.011)** 

1.363 
(0.023)**

1.374 
(0.018)**

1.569 
(0.003)**

1.325 
(0.009)**

Distributor: Lions Gate 0.290 
(0.011)**

0.065 
(0.007)**

0.124 
(0.006)**

0.230 
(0.019)**

0.375 
(0.024)** 

0.507 
(0.024)**

0.651 
(0.032)**

0.887 
(0.000)**

0.875 
(0.032)**

Distributor: Paramount 0.884 
(0.013)**

0.321 
(0.010)**

0.608 
(0.005)**

0.775 
(0.014)**

0.594 
(0.013)** 

0.961 
(0.017)**

0.970 
(0.029)**

0.704 
(0.003)**

0.307 
(0.144)*

Distributor: Sony 0.691 
(0.010)**

0.288 
(0.001)**

0.540 
(0.001)**

0.735 
(0.009)**

0.793 
(0.001)** 

0.873 
(0.010)**

0.855 
(0.013)**

0.717 
(0.001)**

0.591 
(0.023)**

Distributor: Universal 0.644 
(0.013)**

0.123 
(0.011)**

0.282 
(0.020)**

0.428 
(0.029)**

0.648 
(0.040)** 

0.843 
(0.052)**

1.024 
(0.040)**

1.105 
(0.002)**

1.595 
(0.006)**

Distributor: Warner Bros. 0.628 
(0.008)**

0.161 
(0.008)**

0.329 
(0.006)**

0.491 
(0.004)**

0.647 
(0.003)** 

0.778 
(0.012)**

0.881 
(0.020)**

0.869 
(0.017)**

0.854 
(0.070)**

Original Release: Theatrical 0.523 
(0.008)**

0.113 
(0.003)**

0.214 
(0.001)**

0.301 
(0.005)**

0.358 
(0.004)** 

0.471 
(0.003)**

0.761 
(0.000)**

0.918 
(0.006)**

0.775 
(0.055)**

Original Release: Direct to 
Video 

0.122 
(0.006)**

-0.042 
(0.002)**

-0.045 
(0.003)**

-0.011 
(0.001)**

0.059 
(0.004)** 

0.175 
(0.002)**

0.458 
(0.010)**

0.670 
(0.026)**

0.862 
(0.023)**
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Table 5a: Quantile Regression Analysis—Common Year Effects for DVD and VHS Titles (Continued) 
 

 
log Sales 

(OLS) 
log Sales 

Q40 
log Sales 

Q50 
log Sales 

Q60 
log Sales 

Q70 
log Sales 

Q80 
log Sales 

Q90 
log Sales 

Q95 
log Sales 

Q99 

Original Release: Television -0.063 
(0.008)**

0.006 
(0.000)**

-0.015 
(0.005)**

-0.052 
(0.004)**

-0.153 
(0.010)** 

-0.288 
(0.011)**

-0.341 
(0.003)**

-0.331 
(0.018)**

-0.034 
(0.040)

Video Release: Sell-Through 0.582 
(0.012)**

0.577 
(0.029)**

0.682 
(0.030)**

0.730 
(0.036)**

0.762 
(0.042)** 

0.799 
(0.038)**

0.939 
(0.016)**

1.087 
(0.031)**

1.101 
(0.042)**

Video Release: Rental 0.580 
(0.008)**

0.313 
(0.003)**

0.492 
(0.018)**

0.617 
(0.028)**

0.694 
(0.036)** 

0.722 
(0.010)**

0.613 
(0.016)**

0.476 
(0.007)**

0.440 
(0.011)**

Suggested price 0.001 
(0.000)**

-0.001 
(0.000)**

-0.001 
(0.000)**

-0.000 
(0.000)

0.001 
(0.000)** 

0.001 
(0.000)**

-0.001 
(0.000)**

0.001 
(0.000)**

0.009 
(0.001)**

Weeks Since Release -0.001 
(0.000)**

-0.000 
(0.000)**

-0.001 
(0.000)**

-0.000 
(0.000)**

-0.001 
(0.000)** 

-0.002 
(0.000)**

-0.002 
(0.000)**

-0.002 
(0.000)**

-0.002 
(0.000)**

Constant -9.040 
(0.320)**

-0.481 
(0.167)**

-1.927 
(0.355)**

-4.214 
(0.677)**

-8.108 
(0.549)** 

-13.248 
(0.712)**

-21.477 
(0.852)**

-24.785 
(0.000)**

-23.281 
(3.173)**

Observations 573,753 573,753 573,753 573,753 573,753 573,753 573,753 573,753 573,753
(Pseudo) R-squared 0.310 0.081 0.185 0.235 0.255 0.260 0.255 0.251 0.242
 
Notes: The first column presents OLS estimates, the remainder of the table reports quantile regression model estimates. One asterisk (*) indicates significance at 5% 
and two (**) significance at 1%. All models omit a dummy for “Year 2000,” and include “Month” fixed effects.  
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Table 5b: Quantile Regression Analysis—Year Effects Vary by Format 
 
 

log Sales 
(OLS) 

log Sales 
Q40 

log Sales 
Q50 

log Sales 
Q60 

log Sales 
Q70 

log Sales 
Q80 

log Sales 
Q90 

log Sales 
Q95 

log Sales 
Q99 

Fraction of Sales on DVD -0.029
(0.005)**

-0.129
(0.000)**

-0.165
(0.004)**

-0.137
(0.010)**

-0.082 
(0.008)** 

-0.006
(0.015)

0.154
(0.024)**

0.277
(0.028)**

-0.072
(0.072)

DVD 0.848
(0.013)**

1.609
(0.017)**

1.482
(0.014)**

1.316
(0.011)**

1.060 
(0.034)** 

0.703
(0.033)**

0.176
(0.012)**

-0.172
(0.026)**

-0.373
(0.018)**

Year 2001 
 

-0.377
(0.008)**

-0.164
(0.004)**

-0.554
(0.015)**

-0.671
(0.007)**

-0.605 
(0.016)** 

-0.581
(0.013)**

-0.609
(0.021)**

-0.563
(0.025)**

-0.623
(0.036)**

Year 2002 -0.710
(0.008)**

-0.210
(0.004)**

-0.694
(0.019)**

-1.018
(0.012)**

-1.224 
(0.010)** 

-1.310
(0.008)**

-1.320
(0.012)**

-1.281
(0.007)**

-1.312
(0.011)**

Year 2003 -1.033
(0.007)**

-0.242
(0.005)**

-0.775
(0.021)**

-1.167
(0.019)**

-1.546 
(0.020)** 

-1.915
(0.017)**

-2.177
(0.023)**

-2.180
(0.010)**

-2.080
(0.011)**

Year 2004 -1.390
(0.007)**

-0.294
(0.004)**

-0.891
(0.017)**

-1.343
(0.015)**

-1.787 
(0.020)** 

-2.321
(0.019)**

-2.806
(0.035)**

-2.961
(0.055)**

-2.945
(0.026)**

Year 2005 -1.615
(0.007)**

-0.332
(0.002)**

-0.969
(0.016)**

-1.451
(0.016)**

-1.915 
(0.018)** 

-2.485
(0.013)**

-3.065
(0.024)**

-3.338
(0.020)**

-3.600
(0.019)**

DVD × 2001 0.256
(0.017)**

-0.034
(0.034)

0.395
(0.019)**

0.559
(0.015)**

0.550 
(0.046)** 

0.552
(0.042)**

0.710
(0.029)**

0.703
(0.052)**

0.749
(0.012)**

DVD × 2002 0.530
(0.016)**

0.083
(0.022)**

0.532
(0.012)**

0.870
(0.015)**

1.108 
(0.047)** 

1.217
(0.048)**

1.250
(0.036)**

1.268
(0.050)**

1.351
(0.033)**

DVD × 2003 0.619
(0.015)**

-0.121
(0.021)**

0.352
(0.017)**

0.695
(0.018)**

1.083 
(0.046)** 

1.436
(0.050)**

1.758
(0.020)**

1.871
(0.015)**

1.968
(0.019)**

DVD × 2004 0.695
(0.014)**

-0.489
(0.014)**

0.066
(0.020)**

0.494
(0.020)**

0.990 
(0.037)** 

1.599
(0.037)**

2.217
(0.028)**

2.424
(0.066)**

2.700
(0.016)**

DVD × 2005 0.666
(0.015)**

-0.758
(0.042)**

-0.185
(0.000)**

0.305
(0.000)**

0.825 
(0.028)** 

1.495
(0.025)**

2.161
(0.026)**

2.511
(0.051)**

3.087
(0.023)**

Genre: Action -0.453
(0.007)**

-0.173
(0.000)**

-0.285
(0.004)**

-0.343
(0.001)**

-0.378 
(0.005)** 

-0.435
(0.001)**

-0.454
(0.000)**

-0.533
(0.007)**

-0.458
(0.025)**

Genre: Adult -0.544
(0.007)**

-0.196
(0.002)**

-0.285
(0.000)**

-0.342
(0.002)**

-0.417 
(0.001)** 

-0.529
(0.005)**

-0.765
(0.000)**

-1.103
(0.011)**

-1.749
(0.008)**
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Table 5b: Quantile Regression Analysis—Year Effects Vary by Format (Continued) 
 

 
log Sales 

(OLS) 
log Sales 

Q40 
log Sales 

Q50 
log Sales 

Q60 
log Sales 

Q70 
log Sales 

Q80 
log Sales 

Q90 
log Sales 

Q95 
log Sales 

Q99 

Genre: Children -0.129
(0.009)**

-0.088
(0.001)**

-0.149
(0.004)**

-0.158
(0.000)**

-0.057 
(0.002)** 

0.198
(0.018)**

0.627
(0.006)**

0.835
(0.007)**

1.096
(0.041)**

Genre: Comedy -0.318
(0.006)**

-0.091
(0.000)**

-0.157
(0.002)**

-0.184
(0.004)**

-0.200 
(0.005)** 

-0.186
(0.001)**

-0.185
(0.015)**

-0.240
(0.009)**

-0.396
(0.001)**

Genre: Documentary -0.548
(0.006)**

-0.111
(0.000)**

-0.209
(0.004)**

-0.300
(0.005)**

-0.417 
(0.000)** 

-0.544
(0.001)**

-0.649
(0.008)**

-0.905
(0.019)**

-1.449
(0.022)**

Genre: Drama -0.589
(0.006)**

-0.185
(0.004)**

-0.364
(0.008)**

-0.469
(0.005)**

-0.543 
(0.005)** 

-0.616
(0.000)**

-0.594
(0.009)**

-0.658
(0.007)**

-0.806
(0.000)**

Genre: Family 0.010
(0.020)

-0.035
(0.005)**

0.017
(0.005)**

0.204
(0.000)**

0.545 
(0.006)** 

0.611
(0.001)**

0.755
(0.023)**

0.643
(0.032)**

0.722
(0.097)**

Genre: Foreign -0.428
(0.009)**

-0.115
(0.001)**

-0.237
(0.001)**

-0.357
(0.003)**

-0.450 
(0.013)** 

-0.570
(0.005)**

-0.648
(0.008)**

-0.741
(0.011)**

-0.983
(0.014)**

Genre: Horror -0.330
(0.008)**

-0.070
(0.002)**

-0.127
(0.007)**

-0.183
(0.008)**

-0.278 
(0.017)** 

-0.409
(0.017)**

-0.691
(0.020)**

-0.931
(0.025)**

-1.196
(0.068)**

Genre: Anime -0.474
(0.015)**

-0.105
(0.002)**

-0.216
(0.004)**

-0.351
(0.001)**

-0.446 
(0.012)** 

-0.492
(0.003)**

-0.677
(0.006)**

-0.950
(0.065)**

-0.646
(0.004)**

Genre: Mystery -0.652
(0.009)**

-0.204
(0.008)**

-0.352
(0.011)**

-0.469
(0.008)**

-0.562 
(0.002)** 

-0.699
(0.016)**

-0.814
(0.015)**

-0.898
(0.040)**

-1.080
(0.028)**

Genre: Sci-fi -0.577
(0.009)**

-0.160
(0.002)**

-0.319
(0.005)**

-0.447
(0.007)**

-0.556 
(0.003)** 

-0.698
(0.003)**

-0.820
(0.018)**

-0.793
(0.001)**

-1.210
(0.033)**

Rating: G 0.763
(0.018)**

0.533
(0.040)**

0.950
(0.024)**

1.205
(0.005)**

1.075 
(0.001)** 

0.989
(0.032)**

1.004
(0.031)**

1.040
(0.013)**

1.153
(0.016)**

Rating: PG 0.525
(0.010)**

0.353
(0.025)**

0.602
(0.016)**

0.711
(0.027)**

0.874 
(0.024)** 

0.935
(0.026)**

0.796
(0.021)**

0.760
(0.038)**

0.726
(0.022)**

Rating: PG13 0.993
(0.012)**

0.968
(0.049)**

1.191
(0.038)**

1.357
(0.031)**

1.520 
(0.013)** 

1.701
(0.001)**

1.805
(0.029)**

1.960
(0.018)**

1.750
(0.010)**

Rating: R 0.401
(0.006)**

0.139
(0.001)**

0.282
(0.005)**

0.411
(0.014)**

0.521 
(0.010)** 

0.659
(0.010)**

0.889
(0.004)**

1.071
(0.019)**

1.089
(0.023)**
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Table 5b: Quantile Regression Analysis—Year Effects Vary by Format (Continued) 
 

 
log Sales 

(OLS) 
log Sales 

Q40 
log Sales 

Q50 
log Sales 

Q60 
log Sales 

Q70 
log Sales 

Q80 
log Sales 

Q90 
log Sales 

Q95 
log Sales 

Q99 

Rating: NC17 1.881
(0.054)**

1.865
(0.000)**

2.112
(0.028)**

2.111
(0.022)**

2.177 
(0.154)** 

3.517
(0.277)**

3.585
(0.023)**

2.982
(0.013)**

2.381
(0.010)**

Rating: X -0.161
(0.029)**

0.127
(0.037)**

-0.103
(0.001)**

-0.163
(0.013)**

-0.132 
(0.049)** 

-0.288
(0.026)**

-0.739
(0.043)**

-0.994
(0.023)**

-1.618
(0.111)**

Animation: Animated 0.546
(0.012)**

0.116
(0.000)**

0.248
(0.001)**

0.410
(0.008)**

0.607 
(0.002)** 

0.793
(0.009)**

0.943
(0.015)**

1.028
(0.009)**

0.178
(0.063)**

Animation: Live Action 0.248
(0.008)**

0.070
(0.002)**

0.150
(0.006)**

0.209
(0.007)**

0.274 
(0.011)** 

0.350
(0.019)**

0.353
(0.000)**

0.286
(0.004)**

-0.074
(0.031)**

Original Language Non-
English 

-0.077
(0.009)**

0.031
(0.000)**

0.024
(0.001)**

0.014
(0.007)**

-0.022 
(0.000)** 

-0.100
(0.001)**

-0.122
(0.008)**

-0.183
(0.051)**

-0.401
(0.014)**

Translation: Dubbed 0.326
(0.009)**

0.043
(0.001)**

0.136
(0.004)**

0.225
(0.010)**

0.253 
(0.013)** 

0.361
(0.004)**

0.306
(0.004)**

0.144
(0.008)**

0.028
(0.021)

Translation: Subtitled -0.221
(0.009)**

-0.091
(0.006)**

-0.122
(0.007)**

-0.144
(0.006)**

-0.180 
(0.005)** 

-0.185
(0.006)**

-0.182
(0.019)**

-0.123
(0.041)**

-0.115
(0.009)**

Part of Franchise 0.377
(0.007)**

0.064
(0.003)**

0.138
(0.004)**

0.213
(0.005)**

0.264 
(0.007)** 

0.292
(0.002)**

0.139
(0.022)**

-0.053
(0.039)

-0.170
(0.036)**

Year of Production 0.005
(0.000)**

0.001
(0.000)**

0.002
(0.000)**

0.003
(0.000)**

0.005 
(0.000)** 

0.007
(0.000)**

0.010
(0.000)**

0.014
(0.000)**

0.018
(0.000)**

Runtime 0.002
(0.000)**

0.001
(0.000)**

0.002
(0.000)**

0.002
(0.000)**

0.003 
(0.000)** 

0.003
(0.000)**

0.003
(0.000)**

0.003
(0.000)**

0.002
(0.000)**

Distributor: Disney 0.597
(0.009)**

0.119
(0.001)**

0.247
(0.003)**

0.385
(0.006)**

0.595 
(0.029)** 

0.828
(0.032)**

0.960
(0.002)**

0.894
(0.007)**

0.733
(0.046)**

Distributor: 20th Century Fox 1.083
(0.010)**

0.515
(0.008)**

0.922
(0.029)**

1.162
(0.027)**

1.297 
(0.016)** 

1.380
(0.013)**

1.347
(0.011)**

1.313
(0.012)**

1.235
(0.031)**

Distributor: Lions Gate 0.176
(0.008)**

-0.014
(0.001)**

0.000
(0.001)

0.064
(0.000)**

0.191 
(0.003)** 

0.368
(0.006)**

0.485
(0.007)**

0.501
(0.008)**

0.541
(0.026)**

Distributor: Paramount 0.868
(0.010)**

0.182
(0.006)**

0.571
(0.009)**

0.828
(0.011)**

0.978 
(0.006)** 

1.082
(0.012)**

1.098
(0.013)**

0.912
(0.002)**

0.821
(0.015)**
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Table 5b: Quantile Regression Analysis—Year Effects Vary by Format (Continued) 
 

 
log Sales 

(OLS) 
log Sales 

Q40 
log Sales 

Q50 
log Sales 

Q60 
log Sales 

Q70 
log Sales 

Q80 
log Sales 

Q90 
log Sales 

Q95 
log Sales 

Q99 

Distributor: Sony 0.668
(0.007)**

0.175
(0.002)**

0.430
(0.014)**

0.645
(0.019)**

0.759 
(0.018)** 

0.793
(0.013)**

0.683
(0.007)**

0.580
(0.008)**

0.545
(0.021)**

Distributor: Universal 0.747
(0.009)**

0.115
(0.002)**

0.314
(0.007)**

0.546
(0.011)**

0.805 
(0.006)** 

0.936
(0.028)**

0.877
(0.017)**

0.923
(0.030)**

1.137
(0.066)**

Distributor: Warner Bros. 0.717
(0.005)**

0.143
(0.006)**

0.350
(0.008)**

0.532
(0.003)**

0.702 
(0.009)** 

0.842
(0.013)**

0.861
(0.032)**

0.903
(0.031)**

0.718
(0.049)**

Original Release: Theatrical 0.534
(0.006)**

0.087
(0.000)**

0.192
(0.001)**

0.268
(0.003)**

0.352 
(0.006)** 

0.457
(0.003)**

0.678
(0.020)**

0.845
(0.049)**

1.252
(0.057)**

Original Release: Direct to 
Video 

0.140
(0.004)**

-0.031
(0.000)**

-0.032
(0.000)**

0.000
(0.002)

0.072 
(0.000)** 

0.149
(0.006)**

0.375
(0.008)**

0.598
(0.009)**

1.049
(0.024)**

Original Release: Television 0.019
(0.006)**

0.023
(0.002)**

0.033
(0.000)**

0.018
(0.001)**

-0.024 
(0.003)** 

-0.103
(0.000)**

-0.113
(0.017)**

-0.043
(0.024)

0.016
(0.029)

Video Release: Sell-Through 0.402
(0.008)**

0.309
(0.025)**

0.362
(0.020)**

0.405
(0.019)**

0.464 
(0.026)** 

0.473
(0.008)**

0.554
(0.004)**

0.497
(0.013)**

0.323
(0.019)**

Video Release: Rental 0.667
(0.006)**

0.290
(0.002)**

0.507
(0.002)**

0.675
(0.003)**

0.799 
(0.002)** 

0.836
(0.000)**

0.806
(0.004)**

0.718
(0.015)**

0.688
(0.034)**

Suggested price -0.004
(0.000)**

-0.002
(0.000)**

-0.003
(0.000)**

-0.003
(0.000)**

-0.003 
(0.000)** 

-0.003
(0.000)**

-0.003
(0.000)**

-0.002
(0.000)**

0.006
(0.001)**

Weeks Since Release -0.001
(0.000)**

0.000
(0.000)**

-0.001
(0.000)**

-0.001
(0.000)**

-0.001 
(0.000)** 

-0.002
(0.000)**

-0.002
(0.000)**

-0.002
(0.000)**

-0.002
(0.000)**

Constant -9.256
(0.230)

-0.701
(0.043)**

-2.471
(0.034)**

-4.257
(0.050)**

-7.504 
(0.029)** 

-11.002
(0.006)**

-16.600
(0.266)**

-21.831
(0.781)**

-28.456
(0.970)**

Observations 1,161,405 1,161,405 1,161,405 1,161,405 1,161,405 1,161,405 1,161,405 1,161,405 1,161,405
(Pseudo) R-squared 0.323 0.091 0.193 0.241 0.261 0.270 0.274 0.277 0.270
 
Notes: The first column presents OLS estimates, the remainder of the table reports quantile regression model estimates. One asterisk (*) indicates significance at 5% 
and two (**) significance at 1%. All models omit a dummy for “Year 2000,” and include “Month” fixed effects. For the OLS model, we can reject all null hypotheses, 
H0: Year+(DVD×Year)=0, with p<0.000. We also estimate a full set of inter-quantile regressions, comparing the coefficients in each column with the coefficients for 
Q50: coefficients that are significantly different are printed bold. 
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Table 6a: Negative Binomial Regression Model for the Number of Titles in Sales Quantiles (I) 
 
 (1) (2) (3) (4) (5) 
 # titles with 

sales=0 
# titles with 
0<sales ≤10 

# titles with 
10<sales≤28 

# titles with 
28<sales≤125 

# titles with 
sales>125 

Year 2001 2.536 0.997 0.889 1.048 1.218
 (0.111)** (0.019) (0.023)** (0.029) (0.038)**
Year 2002 6.360 0.977 0.877 1.310 1.444
 (0.644)** (0.043) (0.052)* (0.082)** (0.103)**
Year 2003 13.639 1.099 0.883 1.445 1.593
 (2.201)** (0.077) (0.083) (0.144)** (0.181)**
Year 2004 30.990 1.036 0.761 1.455 1.702
 (6.851)** (0.099) (0.099)* (0.198)** (0.265)**
Year 2005 74.631 0.977 0.736 1.461 2.069
 (21.472)** (0.122) (0.124) (0.259)* (0.419)**
% Titles on  0.933 1.020 1.028 1.009 0.995

DVD (0.007)** (0.003)** (0.005)** (0.005) (0.005)
Observations 296 296 296 296 296
 
Notes: The reported coefficients are incidence rate ratios. The dependent variable is the number of titles that 
meet a particular weekly sales target. The independent variables include month indicators (which are not 
reported in the table). The reported sales thresholds of 10, 28 and 125 copies per week correspond to the 70th, 
80th, and 90th percentile of weekly sales. Standard errors are in parentheses. One asterisk (*) indicates 
significance at 5% and two (**) significance at 1% (the latter values are also in bold font).  
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Table 6b: Negative Binomial Regression Model for the Number of Titles in Sales Quantiles (II) 
 
 
 (1) (2) (3) (4) (5) 
 # titles with 

sales=0 
# titles with 
0<sales ≤10 

# titles with 
10<sales≤28 

# titles with 
28<sales≤125 

# titles with 
sales>125 

Year 2001 1.540 1.125 0.973 1.051 0.852
 (0.088)** (0.043)** (0.057) (0.060) (0.054)*
Year 2002 1.887 1.245 0.998 1.269 0.776
 (0.228)** (0.100)** (0.123) (0.152)* (0.105)
Year 2003 2.345 1.482 1.052 1.406 0.687
 (0.410)** (0.172)** (0.187) (0.243)* (0.134)
Year 2004 3.294 1.629 1.114 1.614 0.576
 (0.786)** (0.258)** (0.271) (0.381)* (0.153)*
Year 2005 4.610 1.816 1.231 1.789 0.494
 (1.383)** (0.362)** (0.376) (0.530)* (0.166)*
% Titles on  1.010 0.993 1.013 1.008 1.019

DVD (0.007) (0.004) (0.007) (0.007) (0.008)*
% Action 1.499 0.981 1.026 0.971 0.771
 (0.115)** (0.049) (0.081) (0.075) (0.063)**
% Adult 1.046 1.037 1.075 1.051 1.011
 (0.016)** (0.010)** (0.017)** (0.015)** (0.016)
% Children 1.721 0.954 1.047 1.057 1.087
 (0.063)** (0.019)* (0.033) (0.033) (0.037)*
% Comedy 1.181 0.952 1.004 0.980 1.091
 (0.043)** (0.023)* (0.038) (0.036) (0.043)*
% Documentary 1.075 0.961 0.892 1.072 1.042
 (0.037)* (0.023) (0.033)** (0.038) (0.041)
% Drama 1.016 0.974 1.015 0.930 0.947
 (0.051) (0.032) (0.051) (0.046) (0.052)
% Foreign 1.114 1.088 1.005 0.988 1.051
 (0.041)** (0.026)** (0.036) (0.035) (0.043)
% Rating G 0.897 1.017 0.790 1.018 0.969
 (0.115) (0.086) (0.105) (0.132) (0.135)
% Rating PG13 0.766 1.026 0.810 1.498 1.218
 (0.101)* (0.089) (0.109) (0.195)** (0.175)
% Rating X 2.334 1.012 6.883 7.803 0.628
 (1.304) (0.378) (4.075)** (4.519)** (0.390)
Observations 296 296 296 296 296
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Table 6c: Negative Binomial Regression Model for the Number of Titles in Sales Quantiles (III) 
 
 (1) (2) (3) (4) (5) 
 # titles with 

sales=0 
# titles with 
0<sales ≤10 

# titles with 
10<sales≤28 

# titles with 
28<sales≤125 

# titles with 
sales>125 

Year 2001 1.357 1.098 0.926 0.936 0.794
 (0.088)** (0.047)* (0.061) (0.060) (0.056)**
Year 2002 1.384 1.174 0.884 0.957 0.656
 (0.198)* (0.110) (0.128) (0.135) (0.101)**
Year 2003 1.462 1.356 0.876 0.917 0.532
 (0.307) (0.186)* (0.186) (0.189) (0.120)**
Year 2004 1.759 1.447 0.874 0.914 0.410
 (0.500)* (0.269)* (0.251) (0.256) (0.126)**
Year 2005 2.019 1.553 0.894 0.846 0.314
 (0.731) (0.368) (0.327) (0.301) (0.123)**
% Titles on  0.996 0.990 1.007 0.996 1.010

DVD (0.007) (0.005)* (0.008) (0.007) (0.008)
% Action 1.516 0.984 1.033 0.985 0.774
 (0.115)** (0.049) (0.081) (0.076) (0.063)**
% Adult 1.048 1.037 1.076 1.055 1.012
 (0.015)** (0.010)** (0.017)** (0.015)** (0.016)
% Children 1.668 0.946 1.029 1.018 1.060
 (0.061)** (0.020)** (0.034) (0.033) (0.038)
% Comedy 1.212 0.958 1.015 1.007 1.109
 (0.044)** (0.023) (0.039) (0.037) (0.044)*
% Documentary 1.174 0.978 0.924 1.164 1.096
 (0.048)** (0.027) (0.040) (0.048)** (0.050)*
% Drama 1.044 0.979 1.025 0.953 0.963
 (0.052) (0.032) (0.052) (0.047) (0.053)
% Foreign 1.043 1.073 0.979 0.929 1.009
 (0.041) (0.028)** (0.039) (0.036) (0.045)
% Rating G 0.908 1.018 0.791 1.028 0.976
 (0.115) (0.086) (0.105) (0.133) (0.135)
% Rating PG13 0.857 1.052 0.851 1.675 1.307
 (0.114) (0.093) (0.118) (0.224)** (0.192)
% Rating X 1.815 0.965 6.294 6.228 0.535
 (1.009) (0.361) (3.743)** (3.627)** (0.332)
# of Titles 1.000 1.000 1.000 1.000 1.000

Offered (0.000)** (0.000) (0.000) (0.000)** (0.000)*
Observations 296 296 296 296 296
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Figure 1: Graphic Illustration of the Hypotheses  
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Figure 2: Annual Sales by Format, and Annual Sales by Channel 
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Figure 3: Quantile Plots for Some Key Covariates 
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Figure 3: Quantile Plots for Some Key Covariates (Continued) 
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Figure 4: The Time Trend for DVD and VHS, By Quantile 
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DVD: The Estimate of “Year + (DVD x Year) By Quantile 
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