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Extended Appendix 

Appendix EA1: Popularity Rankings Based on Online and Offline Information 

In Section 2.1 we explained the convenience of computing rankings using information from both 

the online and offline channels in examining consumption patterns when consumers move from 

offline to online. Using our data on DVD rentals, we noted that the specific titles that are popular 

in the online channel are somewhat different than the titles that are popular in the offline 

channel. We also explained that the differences in the titles making up the rankings online versus 

offline may occur due to selection effects and other cross-channel differences on the demand-

side or on the supply-side. However, partly because we do not observe inventory or title 

assortments online and offline, we have limited ability to measure the degree to which each 

factor contributes to these differences. Although the focus of this paper is not on identifying the 

factors explaining the differences in online versus offline title popularity (nor is our focus on 

examining the specific demand or supply factors underlying the changes in the concentration of 

rental transactions when consumers move online), Table EA1 may provide some useful 

information regarding the selection of titles available from each channel.   

 

Column I (II, and III) in Table EA1 shows the offline rankings of titles that are ranked in the top 

10 (50, 100) in the online channel. Consistent with Figure 1 in the main text, Column I indicates 

that a weekly average of 7.3 DVD titles that are top 10 in the online channel are also top 10 in 

the offline channel. Column I of Table EA1 also shows that in any given week most but not all 

titles that are top 10 online are ranked among the top 5,000 in the offline channel. This might 

happen, for example, when a title becomes available online before it is available offline. On the 

other hand, Column IV in Table EA1 shows that all titles that are top 10 offline are ranked 

among the top 5,000 online.   

I II III IV V VI

Top 10 Online Top 50 Online Top 100 Online Top 10 Offline Top 50 Offline Top 100 Offline

Top 10 Offline 0.73 n.a n.a Top 10 Online 0.73 n.a n.a

Top 20 Offline 0.92 n.a n.a Top 20 Online 0.82 n.a n.a

Top 50 Offline 0.95 0.70 n.a Top 50 Online 0.90 0.70 n.a

Top 100 Offline 0.95 0.89 0.70 Top 100 Online 0.97 0.86 0.70

Top 200 Offline 0.95 0.90 0.84 Top 200 Online 0.98 0.94 0.84

Top 1,000 Offline 0.95 0.90 0.85 Top 1,000 Online 0.99 0.99 0.99

Top 5,000 Offline 0.95 0.90 0.85 Top 5,000 Online 1.00 1.00 1.00

Table EA1: Popularity Online and Offline
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Column I (Column IV) of Table EA1 also shows that approximately two thirds (one third) of the 

2.7 titles that are top 10 online (offline) but not offline (online) are ranked between the top 10 

and top 20 offline (online).
1
 While the different rankings online and offline may arise from 

selection effects or other demand differences online versus offline, they may also be explained 

by stock-outs for specific titles in the online or offline channels. For example, a top 10 title in the 

online channel may be ranked between top 10 and top 20 in the offline channel when there are 

fewer copies of this title in the offline channel leading to stock-outs at physical stores. In 

addition, a title may be available from some but not all brick-and-mortar stores; for example, a 

title may become available from various brick-and-mortar stores on different dates. Similarly, a 

top 10 title in the offline channel may be ranked between top 10 and top 20 online when there are 

stock-outs online.    

Columns II and III of Table EA1 show that in any given week there are top 50 or top 100 titles 

online are not ranked top 5,000 in the offline channel. Conversely, Columns V and VI of Table 

EA1 show that all top 50 and top 100 titles online are ranked among the top 5,000 in the offline 

channel.  

 

Appendix EA2: Online Connectedness and Store Closures 

We collected data from various sources in order to investigate whether store closures are more 

likely to occur in places with higher online connectedness. We obtained data on the number of 

high-speed Internet service providers at the zip code level from the Federal Communications 

Commission (FCC).
2
 We constructed a variable measuring average income by zip code using 

data from tax returns from the Internal Revenue Service.
3 

We also collected data at the zip code 

level on average family size, median age, race, population, and area size from the 2010 U.S. 

Census.
4 

  

                                                 
1
 The result of 0.92 minus 0.73 (0.19) is approximately two thirds of 0.27 (1-0.73); 0.82 minus 0.73 (0.09) is 

approximately one thirds of 0.27. 
2
 We use data from June 2008 because the FCC discontinued the reporting of these data at the zip code level after 

this date. http://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/hzip0608.pdf 
3 
http://www.irs.gov/uac/SOI-Tax-Stats---Individual-Income-Tax-Statistics---Free-ZIP-Code-data-(SOI) 

4 
http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml 

http://transition.fcc.gov/Bureaus/Common_Carrier/Reports/FCC-State_Link/IAD/hzip0608.pdf
http://www.irs.gov/uac/SOI-Tax-Stats---Individual-Income-Tax-Statistics---Free-ZIP-Code-data-(SOI)
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Using our data on physical stores’ locations and closing dates we constructed a dummy variable 

equal to one for stores that closed during our study period and zero for stores that remained open 

at the end of our study period. In Table EA2 we use a logit regression model to investigate the 

factors affecting the probability of store closures. These results show that the effect of the 

number of high-speed Internet providers on the likelihood of a store closure is statistically 

insignificant. This result may give more confidence regarding the exclusion restriction in our 

instrumental variable regressions.
5
     

 

 

                                                 
5
 Even if increases in Internet penetration had caused the exit of physical stores, omitting Internet penetration from 

our regressions in the main text might be a concern only if changes in Internet penetration change the relative desires 

to rent popular versus non-popular DVDs. Our regressions in the main text include zip code specific time trends that 

may account for zip code specific trends in Internet penetration. Our finding in this appendix indicating that the 

number of high-speed Internet providers does not affect the likelihood of store closures further strengthens the use of 

our instrumental variable.  

Number of ISP Providers in Zip Code 0.0026

(0.0020)

Average Income 0.0064

(0.0048)

Average Family Size 0.0165

(0.0363)

Median Age 0.0027**

(0.0015)

Percentage Hispanic 0.0665

(0.0526)

Percentage African American 0.1454***

(0.0486)

Percentage Asian 0.0906

(0.0850)

Population -0.0066

(0.0052)

Area Size -0.0093

(0.0082)

Observations 3,356

Pseudo R-squared 0.0101

Robust standard errors in parentheses.

The mean of the dependent variable is 0.15.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA2: Probability of Store Closure

Cross Section - Logistic Estimates - Marginal Effects
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Appendix EA3: Robustness 

Tables EA3, EA4, and EA5 present regression results analogous to those in Tables 4, 5, and 6 in 

the main text, but without including Total DVD Rentals as a covariate in the regressions. The 

results from Tables EA3, EA4, and EA5 are similar to the results in Tables 4, 5, and 6 in the 

main text.  

 

 

I II III

Top 10 Top 50 Top 100

Share of Offline Rentals 0.3617*** 0.4942*** 0.4664***

 (mean 0.28) (0.0003) (0.0004) (0.0004)

Constant -0.0126*** -0.0190*** -0.0109***

(0.0004) (0.0004) (0.0005)

Observations 20,249,021 20,249,021 20,249,021

R-squared 0.3237 0.4243 0.4265

Includes fixed effects for both weeks (30) and individuals (1,529,028), and ZIP code-specific trends (24,648). 

Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.20 in Column I, 0.39 in Column II, and 0.47 in Column III.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA3: Share of Popular Rentals - OLS Estimates

I II

Number of Stores in the Zip Code Where the 0.02312*** na

    Household Resides (mean 0.52) (0.00078) na

Number of Stores in Zip Codes between Zero 0.00320*** na

    and Five Miles Away  (mean 2.17) (0.00031) na

Number of Stores in Zip Codes between Five (0.00009) na

   and Ten Miles Away (mean 5.23) -0.00019 na

Number of Stores in Zip Codes between Ten 0.00000 na

    and Fifteen Miles Away (mean 6.56) (0.00017) na

Number of Stores in Zip Codes between Fifteen (0.00008) na

    and Twenty Miles Away (mean 6.89) -0.00017 na

Number of Stores in Zip Codes between Twenty -0.00015 na

    and Thirty Miles Away  (mean 12.80) (0.00011) na

Distance to the Closest Store in Miles na -0.00919***

    (mean 3.6) na (0.00036)

Squared Distance to the Closest Store in Miles na 0.00012***

    na -0.00001

Constant -0.02737*** -0.03118***

(0.00042) (0.00062)

Observations 20,249,021 9,141,694

F-test (global test for the excluded instruments in the second stage) 162.7 403.9

R-squared 0.28842 0.31497

Includes fixed effects for both weeks (30) and individuals (Column I 1,529,028; Column II 855,996), and 

ZIP code-specific trends (Column I 24,648; Column II 19,233). Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.28 in Column I and 0.25 in Column II.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA4: Share of Offline Rentals - First Stage
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Table EA6 presents OLS regression results analogous to those in Table 4 in the main text, but 

limiting the sample to the observations used in the regressions where we have the distances from 

consumers’ home to the closest store (the observations used in Columns IV through VI of Table 

6 in the main text). The results from Table 4 in the main text using the entire sample are similar 

to the results in Table EA6 using the restricted sample. 

  

Table EA7 presents first stage regression results analogous to those in Column I of Table 5 in the 

main text, but limiting the sample to the observations used in the regressions where we have the 

distances from consumers’ homes to the closest store (the observations used in Column II of 

Table 5 in the main text). The results in Column I of Table 5 in the main text using the entire 

sample are similar to the results in Table EA7 using the restricted sample. Table EA8 presents 

I II III IV V VI

Top 10 Top 50 Top 100 Top 10 Top 50 Top 100

Share of Offline Rentals 0.3691*** 0.3500*** 0.2611*** 0.4065*** 0.3906*** 0.3554***

  (mean 0.28 in Columns I through III (0.0361) (0.0443) (0.0458) (0.0382) (0.0499) (0.0512)

  and 0.25 in Columns IV through VI)

Constant -0.0124*** -0.0229*** -0.0165*** -0.0082*** -0.0171*** -0.0082***

(0.0011) (0.0013) (0.0013) (0.0013) (0.0017) (0.0018)

Observations 20,249,021 20,249,021 20,249,021 9,141,694 9,141,694 9,141,694

Includes fixed effects for both weeks (30) and individuals (Columns I through III 1,529,028; Columns IV through VI 855,996), and 

ZIP code-specific trends (Columns I through III 24,648; Columns IV through VI 19,233). Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.20 in Column I, 0.39 in Column II, 0.47 in Column III, 0.19 in Column IV, 0.38 in Column V, and 0.46 in Column VI.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA5: Share of Popular Rentals - IV Estimates - Second Stage

I II III

Top 10 Top 50 Top 100

Share of Offline Rentals 0.3595*** 0.4854*** 0.4559***

(0.0005) (0.0006) (0.0006)

Total DVD Rentals -0.0114*** -0.0091*** -0.0068***

(0.0001) (0.0001) (0.0001)

Constant -0.0155*** -0.0187*** -0.0092***

(0.0005) (0.0007) (0.0007)

Observations 9,087,726 9,087,726 9,087,726

R-squared 0.3344 0.4307 0.4358

Standard errors in parentheses are clustered by household. 

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA6: Share of Popular Rentals - OLS Estimates
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second stage regression results analogous to those in Columns I through III of Table 6 in the 

main text, but limiting the sample to the observations used in the regressions where we have 

consumers’ distances from consumers’ homes to the closest store. The results in Columns I 

through III of Table 6 in the main text using the entire sample are similar to the results in Table 

EA8 using the restricted sample. 

 

  

I

Number of Stores in the Zip Code Where the 0.01945***

    Household Resides (0.00119)

Number of Stores in Zip Codes between Zero 0.00225***

    and Five Miles Away  (0.00047)

Number of Stores in Zip Codes between Five 0.00024

   and Ten Miles Away (0.00028)

Number of Stores in Zip Codes between Ten 0.00002

    and Fifteen Miles Away (0.00026)

Number of Stores in Zip Codes between Fifteen -0.0001

    and Twenty Miles Away (0.00026)

Number of Stores in Zip Codes between Twenty -0.00007

    and Thirty Miles Away (0.00017)

Total DVD Rentals 0.02512***

(0.00011)

Constant -0.06015***

(0.00062)

Observations 9,087,726

F-test (global test for the excluded instruments in the second stage) 49.1

R-squared 0.3243

Standard errors in parentheses are clustered by household. 

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA7: Share of Offline Rentals - First Stage
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Appendix EA4: Top 2,000 Titles 

The focus of this paper is not on examining whether changes in rental concentrations are caused 

by demand versus supply side long-tail effects. However, in this section we attempt to provide 

some clues regarding the extent to which differences in title selection across channels causes a 

change in rental concentrations when consumers move online. In Tables EA9, EA10, and EA11 

we present regressions analogous to those in Tables 4, 5, and 6 in the main text, but controlling 

for the share of rentals taken by the titles below (and also above) the top 2,000 titles—the top 

2,000 titles are more likely to be available from both channels. These regressions seek to account 

for the possibility that consumers may change the proportion of rentals of top 2,000 versus below 

top 2,000 titles as they move online. Specifically, Tables EA9 and EA11 report estimates of the 

following model  

                                                               

                                           

Model (A) is identical to Model (1) in the main text but controls for the variable 

                         , which represents the rentals of DVD titles below the top 2,000 as a 

proportion of all rentals made by household i in week t. The coefficient   in Model (A) measures 

how weekly changes in the share of DVDs rented from the physical store relate to weekly 

I II III

Top 10 Top 50 Top 100

Share of Offline Rentals 0.3795*** 0.4231*** 0.3115***

(0.0655) (0.0821) (0.0854)

Total DVD Rentals -0.0120*** -0.0075*** -0.0032

(0.0016) (0.0021) (0.0021)

Constant -0.0143*** -0.0224*** -0.0179***

(0.0040) (0.0050) (0.0052)

Observations 9,087,726 9,087,726 9,087,726

Includes fixed effects for both weeks and individuals, and ZIP code-specific trends.

 Standard errors in parentheses are clustered by household. 

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA8: Share of Popular Rentals - IV Estimates - Second Stage
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changes in the share of popular DVD rentals, while holding fixed the share of rentals of DVD 

titles below (and also above) the top 2,000 titles.  

The results in Tables EA9 and EA11 are similar to those in Tables 4 and 6 in the main text, and 

show that the long tail effects persist when holding fixed the share of rentals of DVD titles below 

the top 2,000 titles—when consumers do not change the proportion of rentals of top 2,000 versus 

below top 2,000 titles as they move online. 

While the results from this section may suggest that the long tail effects that we find are not 

primarily caused by differences in the selection of titles available online versus offline, in this 

paper we do not focus on examining whether our results are caused by demand versus supply 

side effects. In the main text we listed several factors preventing us from separating demand and 

supply side effects (e.g., display of popular products at the brick-and-mortar channel versus the 

online channel; inventory and title selection online versus offline; online and offline stock-outs; 

the queue system for online consumption). Identifying how the long tail effects are determined 

by supply versus demand side effects is an important avenue of future research. 

 

 

  
 

I II III

Top 10 Top 50 Top 100

Share of Offline Rentals 0.33526*** 0.42062*** 0.36405***

 (mean 0.28) (0.0003) (0.0004) (0.0004)

Total DVD Rentals -0.01214*** -0.00947*** -0.00726***

 (mean 2.25) (0.0001) (0.0001) (0.0001)

Share Below Top 2,000 DVD Rentals -0.11846*** -0.30290*** -0.41498***

(0.0002) (0.0003) (0.0003)

Constant -0.01426*** -0.02036*** -0.01202***

(0.0004) (0.0004) (0.0004)

Observations 20,249,021 20,249,021 20,249,021

R-squared 0.3344 0.4637 0.4954

Includes fixed effects for both weeks (30) and individuals (1,529,028), and ZIP code-specific trends (24,648). 

Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.20 in Column I, 0.39 in Column II, and 0.47 in Column III.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA9: Share of Popular Rentals - OLS Estimates
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I II

Number of Stores in the Zip Code Where the 0.02168*** na

    Household Resides (mean 0.52) (0.0008) na

Number of Stores in Zip Codes between Zero 0.00263*** na

    and Five Miles Away  (mean 2.17) (0.0003) na

Number of Stores in Zip Codes between Five 0.00011 na

   and Ten Miles Away (mean 5.23) (0.0002) na

Number of Stores in Zip Codes between Ten 0.0001 na

    and Fifteen Miles Away (mean 6.56) (0.0002) na

Number of Stores in Zip Codes between Fifteen -0.00015 na

    and Twenty Miles Away (mean 6.89) (0.0002) na

Number of Stores in Zip Codes between Twenty -0.00013 na

    and Thirty Miles Away  (mean 12.80) (0.0001) na

Distance to the Closest Store in Miles na -0.00840***

    (mean 3.6) na (0.0004)

Squared Distance to the Closest Store in Miles na 0.00011***

    na (0.00001)

Total DVD Rentals 0.02347*** 0.02307***

    (mean 2.25 in Columns I and II) (0.0001) (0.0001)

Share Below Top 2,000 DVD Rentals -0.31690*** -0.28279***

(0.0004) (0.0006)

Constant -0.02194*** -0.02798***

(0.0004) (0.0006)

Observations 20,249,021 9,141,694

F-test (global test for the excluded instruments in the second stage) 143.5 333.0

R-squared 0.3497 0.3669

Includes fixed effects for both weeks (30) and individuals (Column I 1,529,028; Column II 855,996), and 

ZIP code-specific trends (Column I 24,648; Column II 19,233). Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.28 in Column I and 0.25 in Column II.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA10: Share of Offline Rentals - First Stage

I II III IV V VI

Top 10 Top 50 Top 100 Top 10 Top 50 Top 100

Share of Offline Rentals 0.36864*** 0.31207*** 0.20163*** 0.39445*** 0.31519*** 0.24806***

  (mean 0.28 in Columns I through III (0.0383) (0.0453) (0.0454) (0.0419) (0.0530) (0.0522)

  and 0.25 in Columns IV through VI)

Total DVD Rentals -0.01292*** -0.00692*** -0.00345*** -0.01304*** -0.00724*** -0.00489***

  (mean 2.25 in Columns I through VI) (0.0009) (0.0011) (0.0011) (0.0010) (0.0012) (0.0012)

Share Below Top 2,000 DVD Rentals -0.10788*** -0.33730*** -0.46645*** -0.09844*** -0.32817*** -0.44280***

(0.0121) (0.0144) (0.0144) (0.0119) (0.0150) (0.0148)

Constant -0.01353*** -0.02273*** -0.01556*** -0.00974*** -0.01949*** -0.01105***

(0.0009) (0.0011) (0.0011) (0.0013) (0.0016) (0.0016)

Observations 20,249,021 20,249,021 20,249,021 9,141,694 9,141,694 9,141,694

Includes fixed effects for both weeks (30) and individuals (Columns I through III 1,529,028; Columns IV through VI 855,996), and 

ZIP code-specific trends (Columns I through III 24,648; Columns IV through VI 19,233). Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.20 in Column I, 0.39 in Column II, 0.47 in Column III, 0.19 in Column IV, 0.38 in Column V, and 0.46 in Column VI.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA11: Share of Popular Rentals - IV Estimates - Second Stage
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Appendix EA5: Popular, Fringe Popular, and Niche Titles 

Our results in the main text show that consumers decrease their rentals of top 10, top 50, and top 

100 DVD titles when they move to online markets. It may also be useful to examine in a more 

granular way whether movement to the online channel induces consumers to increase the rental 

of niche titles at the expense of the very top titles only, or whether the increase in rentals of niche 

titles when consumers move to the online channel is at the expense of fringe popular titles as 

well. We separate the titles into three categories (Popular, Fringe Popular, and Niche) and define 

the following variables for each household i in each week t: 

                                         represents the number of rentals for titles ranked 

between the title ranked first and the title ranked Top I divided by the total number of rentals, 

                                                   represents the number of rentals for titles 

ranked between the title ranked Top I+1 and the title ranked Top II divided by the total number 

of rentals, and                                          represents the number of rentals for 

titles ranked between the title ranked Top II+1 and the title ranked last divided by the total 

number of rentals (Top II>Top I). For example, when Top I is five and Top II is ten the variable 

                                         represents the share of rentals taken by the titles ranked 

between the title ranked first and the title ranked fifth, 

                                                   represents the share of rentals taken by the 

titles ranked between the title ranked sixth and the title ranked tenth, and 

                                        represents the share of rentals taken by all remaining 

titles in the tail of the distribution beginning from the title ranked eleventh. We note that: 

                                       +                                                   

+                                         =1 

We seek to examine whether consumers increase their rentals of 

                                                  and decrease their rentals of 

                                         when they move to  online channels. We estimate the 

following model 
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Model (B) controls for the variable                                        . We hold fixed the 

share of rentals taken by titles at the head of the distribution in Model (B) to identify movement 

away from the rental of fringe popular titles and toward the rental of titles in the tail of the 

distribution as consumers move online. The coefficient   in Model (B) measures how weekly 

changes in the share of DVDs rented from the physical store relate to weekly changes in the 

share of DVD rentals taken by the titles ranked between the title ranked Top I+1 and the title 

ranked Top II, while holding fixed the share of rentals taken by the very top DVD titles.  

Tables EA12 through EA16 present OLS and first and second stage Instrumental Variables 

regression results, and in these tables Columns I through IV report estimates for DVD titles 

ranked between 6 and 10, 11 and 20, 21 and 50, and 51 and 100 respectively. When interpreting 

the size of the coefficients on the share of offline rentals it should be noted that the means of the 

dependent variables are different across columns and tables. For example, Column I of Table 

EA12 indicates that when consumers decrease the share of rentals made at physical stores from 

0.28 to zero (when consumers move entirely to the online channel) they decrease the share of 

rentals of titles ranked between 6 and 10 by 4.0 percentage points (0.14 times 0.28). Noting that 

the mean of the dependent variable in Column I of Table EA9 is 0.069 then indicates that when 

consumers move entirely to the online channel there is a 58% percentage decrease in the rental of 

titles ranked between 6 and 10 (0.040/0.069).  Columns II through IV of Table EA12 indicate 

that when consumers decrease the share of rentals made at physical stores from 0.28 to zero they 

decrease the share of rentals of titles ranked between 11 and 20, 21 and 50, and 51 and 100 by 

59%, 38%, and 23% respectively. 

The OLS regression results in Table EA12 show that for the various ranges of titles ranked 

among the top 100 that we considered there is a decrease in the share of fringe popular title 

rentals and an increase of niche title rentals when consumers move online. Conversely, only the 

first two columns in Tables EA15 and EA16 presenting the Instrumental Variable second stage 

regression results show that fringe popular titles decrease at the expense of niche titles when 

consumers move online. Columns I and II in Table EA15 (Columns I and II in Table EA16) 

indicate that when consumers decrease the share of rentals made at physical stores from 0.28 
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(0.25)
6
 to zero they decrease the share of rentals of titles ranked between 6 and 10, and 11 and 20 

by 59% and 24% respectively (71% and 37% respectively). Columns III and IV in Table EA15 

and EA16 do not show a statistically significant change in the share of rentals taken by the titles 

ranked between 21 and 50 or between 51 and 100 at the expense of the rentals of niche titles 

when consumers move online.  

The Instrumental Variables results in this appendix section suggest that the long tail effects that 

we find are concentrated around the top 20 titles. These results are consistent with the results in 

the main text showing that the long tail effects are smaller when considering the top 50 and top 

100 titles than when considering the top 10 titles (e.g., see page 17 in the main text). These 

results are also expected since the rentals from the focal company’s stores are very concentrated 

at the top of the distribution: the top 20 titles represent 63.3% of all rentals from the store (the 

titles ranked between top 21 and top 100 represent 21.3% of all rentals from the store, and the 

titles ranked between top 51 and top 100 take 7.0% of the rentals from the store; see Table 2 in 

the main text). 

Because our focal company does not display or promote the very popular products as heavily in 

the online channel as it does in the brick-and-mortar channel, the results in this section may 

provide some indication that promotional effects and the ways that people search at physical 

stores versus online are an important mechanism underlying our results. In addition, stock-outs 

of popular titles are frequent both online and offline for our focal company, and long tail effects 

might result if stock-outs online were more frequent than at brick and mortar stores. However, to 

the extent that stock-outs from the online channel are concentrated around the top 5 or top 10 

most popular titles in every week the results in this section may suggest that the long tail effects 

that we find are not primarily due to stock-outs.
7
 

                                                 
6
 The mean of the share of offline rentals in Table EA16 is 0.25 as in the regressions in the main text using the 

sample of consumers where we have distances from consumers’ homes to the closest store. 
7
 In addition, our analysis in footnote 7 in the main paper suggests that stock outs are not more frequent online than 

offline. 
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I II III IV

Top 6 - Top 10 Top 11 - Top 20 Top 21 - Top 50 Top 51 - Top 100

Share of Offline Rentals 0.14609*** 0.16868*** 0.14918*** 0.06836***

(0.0002) (0.0002) (0.0003) (0.0002)

Total DVD Rentals -0.00333*** -0.00206*** -0.00021*** 0.00063***

(0.0000) (0.0000) (0.0001) (0.0000)

Share Top 5 -0.15738*** na na na

(0.0002) na na na

Share Top 10 na -0.19223*** na na

na (0.0002) na na

Share Top 20 na na -0.25034*** na

na na (0.0002) na

Share Top 50 na na na -0.19488***

na na na (0.0002)

Constant -0.01224*** -0.01046*** -0.00375*** 0.00448***

(0.0002) (0.0003) (0.0003) (0.0003)

Observations 20,249,021 20,249,021 20,249,021 20,249,021

R-squared 0.1694 0.1864 0.2162 0.1992

Includes fixed effects for both weeks (30) and individuals (1,529,028), and ZIP code-specific trends (24,648). 

Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.069 in Column I, 0.080 in Column II, 0.109 in Column III, and 0.082 in Column IV.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA12: Share of Fringe Popular Rentals - OLS Estimates

I II III IV

Offline Rentals Offline Rentals Offline Rentals Offline Rentals

Number of Stores in the Zip Code Where the 0.01974*** 0.01875*** 0.01875*** 0.01963***

    Household Resides (mean 0.52) (0.0008) (0.0008) (0.0008) (0.0008)

Number of Stores in Zip Codes between Zero 0.00263*** 0.00254*** 0.00230*** 0.00212***

    and Five Miles Away  (mean 2.17) (0.0003) (0.0003) (0.0003) (0.0003)

Number of Stores in Zip Codes between Five 0.00028 0.00025 0.0002 0.00002

   and Ten Miles Away (mean 5.23) (0.0002) (0.0002) (0.0002) (0.0002)

Number of Stores in Zip Codes between Ten 0 -0.00004 -0.00006 -0.00007

    and Fifteen Miles Away (mean 6.56) (0.0002) (0.0002) (0.0002) (0.0002)

Number of Stores in Zip Codes between Fifteen -0.0001 -0.00007 -0.00012 -0.00012

    and Twenty Miles Away (mean 6.89) (0.0002) (0.0002) (0.0002) (0.0002)

Number of Stores in Zip Codes between Twenty -0.00027** -0.00023** -0.00027*** -0.00024**

    and Thirty Miles Away  (mean 12.80) (0.0001) (0.0001) (0.0001) (0.0001)

Total DVD Rentals 0.02746*** 0.02707*** 0.02589*** 0.02446***

(0.0001) (0.0001) (0.0001) (0.0001)

Share Top 5 0.40856*** na na na

(0.0005) na na na

Share Top 10 na 0.41825*** na na

na (0.0004) na na

Share Top 20 na na 0.42935*** na

na na (0.0004) na

Share Top 50 na na na 0.40150***

na na na (0.0004)

Constant -0.02017*** -0.01408*** -0.00950*** -0.01079***

(0.0004) (0.0004) (0.0004) (0.0004)

Observations 20,249,021 20,249,021 20,249,021 20,249,021

F-test (global test for the excluded instruments in the second stage) 126.8 116.3 114.6 119.7

R-squared 0.3684 0.4013 0.4341 0.4343

Includes fixed effects for both weeks (30) and individuals (1,529,028), and ZIP code-specific trends (24,648). 

Standard errors in parentheses are clustered by household. 

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA13: Share of Offline Rentals - First Stage
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I II III IV

Offline Rentals Offline Rentals Offline Rentals Offline Rentals

Distance to the Closest Store in Miles -0.00794*** -0.00744*** -0.00727*** -0.00763***

(0.0004) (0.0004) (0.0004) (0.0004)

Squared Distance to the Closest Store in Miles 0.00010*** 0.00010*** 0.00009*** 0.00010***

(0.0000) (0.0000) (0.0000) (0.0000)

Total DVD Rentals 0.02641*** 0.02613*** 0.02517*** 0.02402***

(0.0001) (0.0001) (0.0001) (0.0001)

Share Top 5 0.39650*** na na na

(0.0007) na na na

Share Top 10 na 0.39997*** na na

na (0.0007) na na

Share Top 20 na na 0.40390*** na

na na (0.0006) na

Share Top 50 na na na 0.36947***

na na na (0.0006)

Constant -0.02613*** -0.01997*** -0.01578*** -0.01772***

(0.0006) (0.0006) (0.0006) (0.0006)

Observations 9,141,694 9,141,694 9,141,694 9,141,694

F-test (global test for the excluded instruments in the second stage) 326.9 281.9 269.2 280.8

R-squared 0.3891 0.4176 0.4448 0.4417

Includes fixed effects for both weeks (30) and individuals (855,996), and ZIP code-specific trends (19,233).

Standard errors in parentheses are clustered by household. 

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA14: Share of Offline Rentals - First Stage

I II III IV

Top 6 - Top 10 Top 11 - Top 20 Top 21 - Top 50 Top 51 - Top 100

Share of Offline Rentals 0.14089*** 0.06873** 0.03827 -0.03871

(0.0276) (0.0309) (0.0359) (0.0311)

Total DVD Rentals -0.00318*** 0.00065 0.00267*** 0.00325***

(0.0008) (0.0008) (0.0009) (0.0008)

Share Top 5 -0.15525*** na na na

(0.0113) na na na

Share Top 10 na -0.15043*** na na

na (0.0129) na na

Share Top 20 na na -0.20272*** na

na na (0.0154) na

Share Top 50 na na na -0.15189***

na na na (0.0125)

Constant -0.01234*** -0.01186*** -0.00479*** 0.00333***

(0.0006) (0.0005) (0.0005) (0.0004)

Observations 20,249,021 20,249,021 20,249,021 20,249,021

Includes fixed effects for both weeks (30) and individuals (1,529,028), and ZIP code-specific trends (24,648). 

Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.069 in Column I, 0.080 in Column II, 0.109 in Column III, and 0.082 in Column IV.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA15: Share of Fringe Popular Rentals - IV Estimates
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I II III IV

Top 6 - Top 10 Top 11 - Top 20 Top 21 - Top 50 Top 51 - Top 100

Share of Offline Rentals 0.18679*** 0.11502*** 0.02353 0.03565

(0.0274) (0.0318) (0.0398) (0.0348)

Total DVD Rentals -0.00448*** -0.00088 0.00253** 0.0012

(0.0007) (0.0008) (0.0010) (0.0008)

Share Top 5 -0.16698*** na na na

(0.0109) na na na

Share Top 10 na -0.16446*** na na

na (0.0127) na na

Share Top 20 na na -0.19645*** na

na na (0.0161) na

Share Top 50 na na na -0.18342***

na na na (0.0128)

Constant -0.01100*** -0.01037*** -0.00316*** 0.00587***

(0.0008) (0.0007) (0.0008) (0.0008)

Observations 9,141,694 9,141,694 9,141,694 9,141,694

Includes fixed effects for both weeks (30) and individuals (855,996), and ZIP code-specific trends (19,233).

Standard errors in parentheses are clustered by household. 

The mean of the dependent variable is 0.065 in Column I, 0.077 in Column II, 0.110 in Column III, and 0.084 in Column IV.

* significant at 10%; ** significant at 5%; *** significant at 1%

Table EA16: Share of Fringe Popular Rentals - IV Estimates


