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substantially around the date of its first broadcast on the pay-cable channel, and persist at this higher level 

for several weeks after broadcast. 

Figure 5: Trends of movie name search on Google Trend 

   
 

    
 

   
 

    
 

While this is suggestive, we can conduct a more systematic test for information spillovers by analyzing 

how the increase in sales varies as a function of movies with high and low box-office sales. Specifically, 

in Table 4 we divide our sample of movies into quartiles based on box-office sales, and use specification 

(1) to separately estimate the blackout and broadcast period coefficients for each quartile of movies. The 

mean box office sales revenue (and range) for each quartile of movies in our sample are as follows: $110 

million (> $50 million), $32.7 million (between $16 million and $50 million), $7.3 million (between $1 

million and $16 million), and $0.2 million (<$1 million) respectively.  

Inkheart : Broadcast - Dec 12 Gran Torino: Broadcast - Dec 5 

Watchmen: Broadcast – Jan 9  Friday the 13th: Broadcast – Dec 19  

Fool’s Gold: Broadcast – Feb 14 17 Again: Broadcast – Feb 13  

Observe and Report:  
Broadcast – March 6 

Orphan: Broadcast – April 3 
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Table 4: Differential increase in DVD sales based on movie popularity 

Dependent variable :  

Log(DVD sales)  

(Std. errors in parenthesis) 

(1) 

Top Quartile 

(2) 

Second Quar-

tile 

(3) 

Third Quartile 

(4) 

Bottom Quartile 

Blackout period dummy -0.057  (0.053) 0.072   (0.057) 0.052
 
   (0.060) 0.057

 
    (0.088) 

Broadcast period dummy -0.092  (0.078) -0.008  (0.063) 0.134
**

 (0.067) 0.198
***

 (0.089) 

N 4105 4061 4221 4807 

R sq 0.875 0.836 0.889 0.864 

Movie fixed effect Yes Yes Yes Yes 

Cluster correction at movie 

level 
Yes Yes Yes Yes 

Heteroskedasticity correction Yes Yes Yes Yes 

Note - ***, **, * = statistically significant at the 1%, 5% and 10% levels (two-sided test), respectively 

Note that the coefficient estimates for the broadcast period are both large and statistically significant for 

the bottom two quartiles, while they are small and insignificant for the top two quartiles. This suggests 

that the observed increase in DVD sales after broadcast is disproportionately felt among less popular 

movies. This is consistent with an information diffusion effect: When popular movies are shown on cable 

television, consumers are already likely to be well informed about their quality and are thus less likely to 

change their purchase behavior following the broadcast; whereas for less popular movies, consumers 

seem to obtain information from the broadcast that changes their purchase behavior.  

Table 5: Broadcast effect for movies from major studios versus other studios 

Dependent variable : 

 Log(DVD sales)  

(Std. errors in parenthesis) 

(1) 

Minor     stu-

dios 

(2) 

Major studios 

All movies 

(3) 

Major studios 

lower half pop-

ular movies 

Blackout period dummy 0.129     (0.102) 0.034    (0.033) 0.027     (0.050) 

Broadcast period dummy 0.152
***

 (0.057) 0.028    (0.043) 0.080
**

  (0.036) 

N 3768 13426 6765 

R sq 0.898 0.941 0.923 

Movie fixed effect Yes Yes Yes 

Cluster correction at movie level Yes Yes Yes 

Heteroskedasticity correction Yes Yes Yes 

Note: ***, **, * = statistically significant at the 1%, 5% and 10% levels (two-sided test), respectively. 

Our data also contain movies from major (Paramount, Warner Brothers, Disney, Lionsgate, and Univer-

sal) and smaller studios. Major studios typically promote their movies more aggressively, and with higher 

advertising budgets, than ―minor‖ studios do, and thus consumers may have a higher likelihood of disco-
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vering movies of major studios prior to their broadcast on television. To analyze this possibility, in Table 

5 we estimate specification (1) separately for movies promoted by major studios and smaller studios. 

Consistent with our intuition, this regression shows a significant increase in DVD sales for the minor stu-

dios and for the less popular movies promoted by major studios. Thus, in total our results indicate a high-

er increase in DVD sales of the less popular movies during the broadcast period, which as we argued 

above is consistent with an information spillover effect.  

4.3. Movie Discovery Model 

In the previous sections, we saw that DVD sales of less-known movies increase proportionately more dur-

ing their broadcast than DVDs of well-known movies do. We attributed this higher increase in DVDs of 

less-known movies to a higher proportion of consumers discovering such movies during their broadcast. 

In this section we specify a parametric function for the probability of movie discovery to precisely model 

the proportion of consumers discovering movies in a time period. We then estimate the parameters of this 

model on our data and use the estimated parameters to compute the lost DVD sales for movies due to in-

complete information to consumers. This model is similar to the model proposed by Hedrick and Soren-

sen (2009). 

Specifically, let t = 0, 1, 2, 3…. represent the weeks since the release of a movie on DVD, such that S1, 

S2, S3, S4 … are its DVD sales in these weeks, and q0, q1, q2, q3… are the proportion of potential consum-

ers who have discovered the movie at the end of these weeks. 

 

 

 

 

 

 

During the DVD release period, a consumer learns about the movie from advertisements or from consum-

ers who are already aware of the movie. Moreover, consumers who discover the movie in week t spread 

word-of-mouth to other consumers in week t+1. Therefore, we model the probability that a consumer dis-

covers a movie in week 1 with the following logistic learning function:
9
 

   
     

           
  

                                                           
9
 In this function, we assume that the word of mouth created for a movie in a week largely comes from the consum-

ers who consumed it in that week. We also tried modeling word-of-mouth from cumulative sales of movies up to the 

week and found qualitatively similar results. 

St 

qt-2 qt-1 q0 q1 

t=0 S1 S2 S3 

q2 q3 

St-1 

qt 
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Note that if the sales of a movie in week 1 (S1) are very small, the probability of discovery is a. Therefore, 

the parameter a indicates the awareness of the movie from all factors other than the current week’s sales. 

Similarly, as S1 gets large, the probability converges to 1. Therefore, magnitude of b determines the rate at 

which the sales in prior week lead to movie discovery. The probability of the purchase of a movie is the 

product of two probabilities: the probability that a consumer likes the movie conditional of having dis-

covered it, and the probability that the consumer discovers the movie. Therefore, DVD sales in week 1 

can be given as  

S1 = P1pur | dis * q0* N 

where,P
1

pur | dis is the probability that a consumer purchases the movie conditional on having discovered it 

in week 1 (i.e., the consumer preference for the movie in week 1) and q0 is the proportion of consumers 

who have discovered the movie at the time of release. N is the total number of potential consumers who 

will purchase the movie. 

The proportion of aware consumer at the end of week 1 is then given by 

q1 = q0 + (1- q0)* P1 => (1- q1) = (1- q0) (1+P1) 

Therefore, DVD sales in week 2 is given by 

S2 = P2pur | dis *(q1- q0)*N = P2pur | dis *N*(1- q0)*P1 

The proportion of aware consumers at the end of week 2 is given by 

q2 = q1 + (1- q1)*P2 => (1- q2) = (1- q1)(1+P2) = > (1- q0)(1+P1)(1+P2) 

So, we can write the DVD sales for any week t>2 as  

S (t-1) = P(t-1)pur | dis *N*(1- q0) (1+P1) (1+P2) --------- (1+Pt-3) * Pt-2 

S t = Ptpur | dis *N*(1- q0) (1+P1) (1+P2) --------- (1+Pt-2) * Pt-1 

Getting rid of the unobserved N by taking the ratio of DVD sales for consecutive weeks, we obtain: 

 
  

      
  

          
  

          
    

         

           
   

          
  

          
    

               

    
     

Consumer preferences for a movie attenuate with the age of the movie: newly released movies capture 

consumer’s attention more than older movies do. We incorporate this by allowing the consumer’s proba-

bility of purchase, conditional on discovery, to decline with age for the movies in our model. We also in-

corporate holiday effects in our model by assuming that the consumers’ probability of purchase condi-

tional on discovery increases in the holiday season. We specify both of these factors as follows 
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where δt captures the average decay of consumer preferences for a movie with time, Ih are indicator va-

riables for holiday weeks, and δh capture the holiday effect. Incorporating these preferences, we get 

  

      
   

               

    
                               

And after taking logs and simplifying, we get   

     
  

      
                  

                 

                
                           

Inside the broadcast window (t >= tbrd), pay-cable channels start broadcasting the movie. Therefore, dur-

ing the broadcast window, consumers have additional opportunity to discover the movie via broadcast. 

Therefore, the discovery probability in week t inside the broadcast window is enhanced and given by 

   
       

               

where, parameter c captures the promotional effect of the broadcast window. A positive value of c indi-

cates that the movie broadcast leads to a higher probability of discovery.  

So for any week t > 2, we take the following general specification (3) for the ratio of DVD sales in two 

consecutive weeks to the data 

     
  

      
                         

                           

                          
            (3) 

where, Ibrd1 = 1 if t = tbrd + 1 and 0 otherwise, I>brd1 = 1 for t > tbrd+1 and 0 otherwise, and I>brd2 = 1 for t > 

tbrd+2 and 0 otherwise.  

For week t=2, the ratio of sales for week 2 to week 1 is given as specification (4) 

  
  

  
            

      

  
  

     

           
   (4) 

4.4. Estimated Model Results 

We estimate specification (3) on the weekly DVD sales data for our full sample of movies (for weeks 3 

and higher) to get estimates for parameters δt, δh, a, b and c. We substitute these parameter values in spe-

cification (4) and then estimate it on data for our sample of movies (for weeks 1 and 2) to get estimates 

for parameter q0. We also estimate these parameters separately for popular and less popular movies in our 

sample. Table 6 reports the resulting coefficient estimates.  
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The estimates for parameter c are positive and significant, indicating that the probability of discovery in-

creases in the broadcast window. We also find a much higher value of parameter c for movies from 

smaller studios as compared to major studios. This is in line with our earlier results from the reduced form 

estimates indicating a higher discovery for movies of smaller studios during the broadcast window.  

Table 6: Estimates for movie discovery model 

Non-linear least square estimates 

 (Std. errors in parenthesis) 

(1) 

For all movies 

(2) 

For major studio 

movies 

(3) 

For smaller studio 

movies 

Discovery at DVD release (q0) 0.147
***

  (0.007) 0.217
***

  (0.012) 0.078
***

  (0.002) 

a 0.046
***

  (0.007) 0.044
***

  (0.006) 0.082
**

   (0.043) 

b 1.683
***

  (0.119) 1.620
***

  (0.105) 6.878
**

   (3.067) 

c 0.135
***

  (0.026) 0.103
***

  (0.026) 0.277
***

  (0.074) 

Average preference decay (δt) -0.132
***

 (0.008) -0.129
***

 (0.008) -0.166
***

 (0.008) 

Holiday dummies (δh) Yes Yes Yes 

N 17,344 13,556 3,788 

R sq 0.969 0.964 0.943 

Note - ***, **, * = statistically significant at the 1%, 5% and 10% levels (two-sided test), respectively  

Specifically, estimates of q0 suggest that overall14.7% of potential consumers have discovered the movie 

at the time of their DVD release; whereas, 21.7% of potential consumers have discovered movies of ma-

jor studios at their DVD release and 7.8% have discovered movies of smaller studios.
10

 These estimates 

are consistent with the fact that major studios spend much more on advertising than the smaller studios 

do, and are consistent with our prior reduced form results. We also find a negative and significant esti-

mate for δt, and positive and significant estimates for the holiday coefficients (δh) indicating, as expected, 

that preferences for movies decline with time and indicating higher DVD sales in holiday weeks.
11

 Thus 

the parameter estimates of the movie discovery model are in line with our results from the reduced form 

specifications (1) and are consistent with our theory of movie discovery due to broadcast. 

Next, we compute the economic significance of the estimated parameter c. Using equation (3) and the 

estimated parameter values, we compute the average weekly DVD sales in the broadcast window for our 

sample of movies with c=0.135 and with c=0, where the difference in the two DVD sales values indicates 

the increase in DVD sales due to movie discovery. We find that an additional 504 DVDs are sold per 

                                                           
10

 In separate regression results, we find a q0 value of 36% for movies in the top quartile of popularity, and a corres-

ponding value of 8% for movies in the bottom quartile of popularity. 
11

 Estimates for holiday dummies are not shown in Table 8 to save space. The complete estimates are available on 

request from the authors. 
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week per movie in the broadcast window as a result of discovery. This value is close to the corresponding 

value of 464 DVDs per week per movie that we estimated from our reduced form specification (1). 

We can now use these parameter estimates to compute the estimated proportion of consumers who have 

discovered the movies in our sample at the time its broadcast window begins (qbrd). We then compare that 

number to actual DVD sales up to the broadcast window for each movie to obtain counterfactual sales 

(=actual DVD sales/ qbrd) if all potential consumers had discovered the movie at the broadcast window. 

Table 7 reports these values for movies at different percentiles (based on box-office sales) in our sample. 

Table 7: Counterfactual sales under full information 

Percentile Movie 

Observed 

Sales up to 

broadcast 

window 

Full infor-

mation sales 
Difference 

Max Kung Fu Panda 5,572,200 5,605,835 33,635 (0.6%) 

0.90 Eagle Eye 1,708,240 2,004,977 296,737 (17.4%) 

0.75 Tale of Despereaux 1,074,330 1,257,998 183,668 (17.1%) 

0.50 Pride and Glory 406,240 520,154 113,914 (28.0%) 

0.25 Fired up! 98,256 135,713 37,457 (38.1%) 

0.10 Reservation Road 54,349 66,850 12,501 (23.0%) 

Min How to Rob a Bank  5,245 7,387 2,142 (40.8%) 

Table 7 indicates that the movies in the top percentile of box-office sales are not substantially undersold 

in the DVD window. Almost all consumers are informed about the quality of top decile ―hits‖ before they 

reach the cable broadcast window: Full information sales for these titles are less than 1% higher than ac-

tual sales. However, we find a much larger increase in ―full information‖ DVD sales in all other deciles, 

suggesting a higher scope of discovery due to broadcast for these movies. We find that at the time of the 

broadcast window roughly 89% of the consumers are aware about the movies in top quartile but only 77% 

are aware about the movies in the bottom quartile. 

It is also pertinent to note that preferences for movies decline substantially with time. Table 6 reports the 

average preference decay parameter (δt) of -0.132, indicating that preferences for a movie decline by 12% 

[1-exp (-0.132)] from week to week. Recall that the DVD sales in a period are a product of two probabili-

ties: the probability of purchase given discovery (preference for movie) and the probability of discovery. 

So if discovery happens in a later period, sales may increase very little despite higher discovery because 

of the very low consumer preference for the movie in later periods. In other words, the affect of discovery 

on movie sales also depends on the time of discovery, making the timing of the broadcast window for 

movies a very important managerial question.  
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5. Discussion  

While ―Long Tail‖ markets have been observed for some media products such as books, sales of movies 

remain concentrated in a relatively small number of hits. The literature (Elberse and Oberholzer-Gee 

2007, Elberse 2008) provides two main explanations for this concentration in movie sales: (1) heterogene-

ity in quality and (2) increasing returns from the social nature of movie demand. 

In this paper we develop an additional explanation for the observed skewness in movie sales: incomplete 

information about movie quality. We test this explanation in the context of the pay-cable release window 

for movies. The pay-cable window is useful for our analysis for several reasons: First, unlike theater 

sales, DVD sales, or video-on-demand sales, the pay-cable broadcast channel is the first distribution 

channel for a movie where there is no ―per-item‖ cost of viewing additional movies, allowing for easier 

sampling of movies. Second, the timing of the broadcast on the pay-cable channel is such that we can iso-

late the effect of the broadcast from the effect of other changes in distribution that occur in this window. 

Finally, the nature of the licensing agreements between pay cable channels and studios reduces selection 

bias or timing bias that might otherwise exist between popular and less popular movies. 

Our analysis shows that movie broadcasts in the pay-cable window significantly increase DVD sales 

among less popular movies and thereby reduce the skewness of movies sales. To illustrate this change, in 

our data we see that, prior to broadcast, the top 10% of movies in our sample account for 48% of total 

sales (the same proportion reported by Elberse 2008) whereas immediately after broadcast the top 10% of 

movies account for only 35% of total sales.  

We argue that consumers might be poorly informed about the true quality of movies because movies are a 

classic ―experience good‖ that must be consumed to be fully evaluated, and because the nature of movie 

distribution is such that consumers are likely to be exposed to a relatively small set of available movies. 

Currently, movies are initially released exclusively through ―brick-and-mortar‖ theaters, as opposed to 

through ―Long Tail‖ channels. This means that during the theatrical window consumers are only able to 

view a relatively small number of movies, and as a result studios have incentives to only promote a small 

number of movies. However, as movies enter the pay-cable window, pay-cable subscribers are able to 

sample a wider-variety of movies (without incurring an additional ―per movie‖ cost), and our data suggest 

that this causes their purchase behavior to shift toward more obscure and previously less commercially 

successful titles.  

We then explore this shift in more detail by developing a movie discovery model to precisely estimate the 

differential discovery of popular and less popular movies. We find that by the time movies reach the 

broadcast window, 89% of potential consumers have already discovered movies in the upper quartile of 
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popularity, leaving little scope of its discovery during the broadcast window. In contrast, less popular 

movies have a much larger scope of discovery during its broadcast and hence we observe higher increases 

in DVD sales for such movies from discovery in the pay-cable window.  

Our research illustrates the importance of product discovery in markets with frequent inflow of new prod-

ucts like movies, music, and books. These results are particularly important as studios begin to experi-

ment with new ―digital‖ distribution channels and alternative distribution windows. For example, MGM, 

Paramount, and Lionsgate have recently started to put their movies onto a new pay-cable channel called 

Epix before they enter the DVD window. Likewise, Magnolia Pictures released their movie ―All Good 

Things‖ on cable VOD a month before it was released in theaters and the movie sold very well at both 

channels.  Our results suggest that these experiments with distribution in digital channels with a capacity 

to make larger product variety available to wider consumer base (than traditional movie channels such as 

theaters) may promote movie sales on other contemporary channels. These channels may especially make 

―Long Tail‖ movies more commercially viable than they are in the current distribution structure. Our re-

search has direct implications on managing different distribution channels. Movie broadcast on pay-cable 

has a positive effect on DVD sales. The firms can utilize this finding in variety of ways. They can pro-

mote the DVDs, manipulate the prices or bundle it with other products when the movies are being shown. 

They can do this differentially for different movies. Pay-cable broadcast creates rent seeking opportunities 

for movie studios in the form of increased DVD sale. This has opportunity for possible modification in 

the contractual language between studios and cable channels.  

Our research also has direct implications on the timing of movie broadcast windows. In particular, our 

results suggest that studios would benefit by changing the pay-cable window so that movies that were less 

successful at the box-office show on pay cable channels before their more successful movies do. In par-

ticular, it is not so obvious from the current industry practice that pay-cable broadcast should start from 9-

12 months after DVD release. While more research is needed for a precise answer, our results do suggest 

that some movies will benefit from accelerated entry into the broadcast window. .   

Despite a rich dataset and robust empirical tests, our study is not without limitations. First, because output 

deals don’t cover movies from very small studios and documentary movies, our sample is not perfectly 

representative of all released movies. Second, although we have shown that the entry time in the broad-

cast window for our sample of movies is not related to the level of box-office sales, the level of DVD 

sales, or the decay rate of DVD sales, we cannot completely rule out the possibility that pay cable chan-

nels are strategically choosing the broadcast timing of movies. Finally, we have also not been able to sep-

arately estimate the information spillover effect and the cannibalizing effect of movie broadcast during 
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the broadcast period. In this regard, one interesting extension of our research would be to estimate the 

blackout effect for cable VOD and electronic channels separately. 
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Appendices 

Appendix-A 

To consistently estimate the treatment effect, the entry of movies into the broadcast window must not be 

systematically related to their commercial success in the box-office or DVD windows. In specification (1) 

this means that after controlling for time invariant movie characteristics which may affect DVD sales, like 

genre, movie quality, and the studio promoting the movie, the treatment (i.e. the timing of entry into the 

broadcast window) must be uncorrelated with commercial success across movies. In Section 3, we argued 

this is plausible in our setting given the characteristics of output deals between studios and pay-cable 

channels. In this appendix, we explicitly test whether this is true. 

Table A1: Estimates of Cox Proportional Hazard Model for Box-office and DVD sales 

Dependent variable - Weeks between 

DVD Release and Broadcast 

Coefficient    

estimate 

Coefficient   

estimate 

Coefficient    

estimate 

Box-office sales in Millions -0.001   (0.001)  -0.001   (0.001) 

DVD sales in Millions  0.017    (0.042)  

Movie estimated budget in Millions   0.0002  (0.002) 

Small studio -0.289   (0.191) -0.237   (0.158) -0.381   (0.231) 

―Action & Adventure‖ Genre -0.175   (0.194) -0.195   (0.194) -0.178   (0.192) 

―Drama‖ Genre -0.032   (0.157) -0.014   (0.156) -0.089   (0.192) 

―Comedy‖ Genre 0.033     (0.151) 0.049     (0.151) -0.023    (0.182) 

N 314 314 227 

        Note - 
***, **, *

 = statistically significant at the 1%, 5% and 10% levels (two-sided test), respectively.  

      Standard errors in parenthesis 

To do this, in Table A1, Column 1 we first estimate a Cox Proportional Hazard model
12

 with the number 

of weeks between the DVD release and the beginning of the broadcast window as the dependent variable, 

and box-office sales as an independent variable, along with control variables for genre and the type of 

studio that promotes the movie (―small studio‖ takes on a value 1 if the movie is from a smaller studio, 

and 0 if it is from one of the seven major studios: Sony, Warner Brothers, Lionsgate, Fox, Paramount, 

Disney, and Universal). We then estimate the same model in Column 2, changing only the dependent va-

riable from box-office sales to DVD sales up to the broadcast window. In column 3 besides the box-office 

sales, we add the estimated movie production budget as a covariate to account for any possibility of high 

budget but unsuccessful movies entering the broadcast window early
13

.     

                                                           
12

 We get similar insignificant coefficient estimates for box-office sales with Weibull Proportional Hazard model. 

These results are available from the authors upon request. 
13

 We could only get production budget for 227 movies out of our full sample of 314 movies 
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In Table A1 we find all the coefficients of interest (box-office sales in Column 1, DVD sales in Column 

2, and box-office sales and movie budget in column 3) as insignificant. This suggests that, after control-

ling for time invariant movie characteristics, the entry of movies into the broadcast window is not syste-

matically related to its commercial success or its production budget. In other words, consistent with the 

available industry information outlined above, a movie’s entry into the broadcast window is not systemat-

ically related to box-office or DVD success.   

We also test for natural variations in the lag between the blackout period and the broadcast of a movie in 

the broadcast window across our sample of movies. The concern here is that if pay-cable channels syste-

matically broadcast successful movies in earlier weekends of the month, our blackout and broadcast coef-

ficients would be biased. To test this, we define an indicator variable ―latelag‖ which equals 0 if the mov-

ie is broadcast in the first two weekends of the month of the broadcast window and 1 otherwise, and esti-

mate the following linear probability model (5): 

                                                                     

                                                                                                                                                                                        (5) 

Table A2 reports the resulting coefficient estimates. In these results, the coefficient estimate for box of-

fice sales is statistically insignificant, suggesting that more successful movies are not shown earlier in a 

month than other movies are. 

Table A2: Estimates of Linear Probability Model for Box-office sales 

Dependent Variable: No. of weeks before 

entry in broadcast window 

Coefficient Estimates 

(Std. errors in parenthesis) 

Box-office sales in Millions -0.001      (0.001) 

Small studio -0.195      (0.165) 

―Action & Adventure‖ Genre -0.014      (0.097) 

―Drama‖ Genre -0.038      (0.072) 

―Comedy‖ Genre 0.073       (0.074) 

Constant 0.439
***

    (0.063) 

N 314 

Note - 
***, **, *

 = statistically significant at the 1%, 5% and 10% levels (two-sided 

test), respectively  

Appendix- B 

Next, we analyze whether a movie’s DVD sales decay path is correlated with its entry into the broadcast 

window. Note that regression model (1) only controls for the average rate of decay in DVD sales across 

all movies in our sample. So, our estimates of the treatment effect will be biased if deviations of a mov-
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ie’s DVD sales decay rates from this average rate are systematically related to their time of entry into the 

broadcast window. In order to test address this issue, we estimate specification (6) using the first differ-

ence of the log of DVD sales as the dependent variable: 

                    
     

            
     

          
           

 
             (6) 

where ΔLog (Sit) = Log (Sit) – Log (Sit-1), and where the other variables have the same meaning as in speci-

fication (1). This model estimates the impact of the broadcast window on the proportional rate of change 

in a movie’s DVD sales from week to week. The advantage of this specification is that heterogeneity in 

sales levels is still accounted for by first differencing, and the fixed effects,     control for unobserved he-

terogeneity in DVD sales decay rates. Taking this heterogeneity from the error term mitigates concerns 

about potential endogeneity of the treatment with respect to the shape of a movie’s DVD sales decay path. 

Table B1 reports the coefficient estimates for specification (6). 

Table B1: Estimates for first difference form of DVD sales  

Dependent Variable: ΔLog(DVD sales) 

 

Coefficient Estimates 

(Std. errors in parenthesis) 

Blackout period dummy 0.007
** 

 (0.004) 

Broadcast period dummy 0.013
***

 (0.005) 

N 17,189 

R sq 0.747 

Movie fixed effect yes 

Cluster correction at movie level yes 

Heteroskedasticity correction yes 

Note - 
***, **, *

 = statistically significant at the 1%, 5% and 10% levels (two-sided 

test), respectively  

The positive and significant coefficient estimates for the blackout and broadcast effect in Table B1 above 

indicates that our results are robust to any possible correlation between the DVD sales decay rates of 

movies with their time of entry in the broadcast window.  

Our results for the broadcast window effect may be merely due to different decay rates for our sample of 

movies. (For instance, the DVD sales of less popular movies would have flattened towards the weeks in-

side broadcast window but the DVD sales for the popular movies may still be declining in this period, and 

this may be the reason for our observed broadcast window effect). We test for this possibility by only tak-

ing the observations for the pre-broadcast window period and randomly assigning a placebo ―broadcast‖ 

treatment to the movies prior to their actual broadcast. We can then use specification (1) to test whether 

we get any increase in DVD sales due to this artificial treatment infused in our data. Table B2 reports the 
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coefficient estimates. We find a small and statistically insignificant coefficient estimate for the placebo 

treatment effect. This shows that the treatment effect that we observe in our data is not merely due to sys-

tematically different decay patterns for the movies in our sample.  

 Table B2: Estimates for placebo treatment effect on DVD sales  

Dependent Variable: Log(DVD sales) 

 

Coefficient Estimates 

(Std. errors in parenthesis) 

Placebo treatment dummy -0.005
 
  (0.042) 

N 7452 

R sq 0.967 

Movie fixed effect yes 

Cluster correction at movie level yes 

Heteroskedasticity correction yes 

Note - 
***, **, *

 = statistically significant at the 1%, 5% and 10% levels (two-sided 

test), respectively  

Appendix-C 

As noted in Section 4.2, our estimates of the proportional treatment effect may be biased upward because 

we have large number of less popular movies in our sample (i.e., movies which have low DVD sales at 

the time of broadcast window). If it were the case that our estimates are driven by low DVD sales for 

movies prior to the broadcast window, then we should see positive and significant treatment effect esti-

mates for the popular movies that enter the broadcast window late (as these movies will have lower DVD 

sales at the time of entry in broadcast window).  

Table C1: Estimates for popular movies entering late in broadcast window 

Dependent Variable: Log(DVD sales) 

 

Coefficient Estimates 

(Std. errors in parenthesis) 

Blackout period dummy -0.032 (0.056) 

Broadcast period dummy -0.105 (0.105) 

N 4,098 

R sq 0.863 

Movie fixed effect Yes 

Cluster correction at movie level Yes 

Heteroskedasticity correction Yes 

Note - 
***, **, *

 = statistically significant at the 1%, 5% and 10% levels (two-sided 

test), respectively  
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We can check for this possibility by re-estimating model (1) after restricting our sample to only those 

movies that are in the top half of popularity and that enter the broadcast window at least 27 weeks after 

the DVD release (the median value in our sample). Table C1 reports the coefficient estimates for this re-

gression. Note that we find smaller and statistically insignificant coefficient estimates in Table C1 for 

both the broadcast and blackout period variables. This suggests that our results are not merely driven by 

smaller DVD sales for large number of less popular movies in our sample.  

We estimated the proportional treatment effect because of highly skewed DVD sales in our sample of 

movies. This variation in DVD sales may be smaller for movies in a popularity-based quartile in our sam-

ple. We therefore estimate the linear average treatment effect separately for the movies in each quartile of 

popularity in our sample. For this, we use the same specification (1) but with weekly DVD sales as the 

dependant variable instead of Log of weekly DVD sales. Table C2 reports the coefficient estimates. 

Table C2: Estimates for simple treatment effect for least popular movies  

Dependent Variable: DVD sales 

(Std. errors in parenthesis) 

Coefficient Estimates 

 

1
st
 Quartile 2

nd
 Quartile 3

rd
 Quartile 4th Quartile 

Blackout period dummy 
-4064.39

**
   

(1906.26) 

1286.38
***

 

(430.97) 

-132.16  

(318.75) 

1.36      

(43.91) 

Broadcast period dummy 
-673.44 

(1704.14) 

1578.85
***

 

(367.23) 

619.56
*** 

(279.18) 

69.390
**

  

(30.52) 

N 4105 4061 4221 4813 

R sq 0.52 0.80 0.63 0.56 

Movie fixed effect Yes Yes Yes Yes 

Cluster correction at movie level Yes Yes Yes Yes 

Heteroskedasticity correction Yes Yes Yes Yes 

Note - 
***, **, *

 = statistically significant at the 1%, 5% and 10% levels (two-sided test), respectively  

We find a positive and significant coefficient estimate for the linear treatment effect of broadcast for the 

movies in bottom three quartiles but a small and insignificant estimate for the movies in top quartile of 

popularity. In all, the results of the linear treatment effect are similar to the proportional treatment effect. 

This further indicates that our results are not merely due to using a proportional treatment effect.  


