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Abstract

The US pay television service market had been dominated by cable operators until the nation-
wide entry of satellite operators in the early 1990s. The latter have been consistently growing
their footprints since. This study documents the role of television advertising to explain the
success. Using data on US households’ subscription choices and operators’ advertising decisions,
the authors document both demand- and supply-side conditions conducive to the growth of the
satellite operators. First, the authors find consumers in this market were sensitive to adver-
tising, and especially so to that of the satellite operators (ad-elasticities of about .05-.06 for
satellite operators vs. .02 for cable operators). The authors employ a border strategy to demon-
strate advertising-elastic demand and discuss its robustness to potential threats to identification.
Second, the authors provide suggestive evidence that a form of asymmetric cost efficiencies in
television advertising benefited the entrants more than the incumbents. Specifically, the unit
costs of local advertising tend to be higher than of national advertising, which likely allowed the
satellite operators to better leverage their national presence with (cheaper) national advertising.
Overall, this study highlights the interaction between advertising efficiencies and the scale of
entry in explaining the competition between market incumbents and entrants.
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1 Introduction

Since cable television subscription services became available in the US in 1949, the pay television
service market had been dominated by cable operators. Each cable service provider (or cable
operator) operated virtually as a monopoly supplier in its own cable market where it had exclusive
franchise. The lack of competitor entry was due in part to the large investments required, including
large fixed costs of installing cable-distribution lines in individual cable markets. Not only was
entry by new player unlikely, so was expansion by existing cable operators.! In 1996, the Congress
passed the Telecommunications Act, which was designed to create a pro-competitive, deregulatory
atmosphere in the telecommunications market by eliminating direct price regulation and “let[ting]
anyone enter any communications business” (FCC, 1996). However, the Act managed to generate

only few attempts at entry.

It was not until the arrival of satellite operators in the early 1990s that the US public was pro-
vided with more choices for television services. The operators entered on a national scale and made
their services available to US households across cable markets. Technology facilitated large-scale
entry as firms could broadcast directly from satellites orbiting the Earth to dish receivers located at
individual residences. While this necessitated substantial upfront investments, it obviated the need
for large marginal investments as experienced by cable operators entering new local geographic
markets. The new entrants achieved considerable success in the market, growing their footprints

to achieve a national market share of nearly 30% in 2015 (Figure 1).

Figure 1: Evolution of market share of the incumbents versus the entrants
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Note: Figure shows the share of MVPD (multichannel video programming distributor) households who
subscribed to cable versus satellite operators between 1992 and 2015. MVPD households represent
households that subscribe to one of the followings: cable, satellite and telephone company.
Sources: FCC Annual Video Competition Reports (1992-2015)

'For cable operators, while one potential way to enter a new market is via mergers or acquisitions (e.g., Charter’s
acquisition of Time Warner in 2015), this option was not always viable. Comcast withdrew its attempt to purchase
Time Warner in 2015 as the Department of Justice was reportedly planning an antitrust lawsuit against the firms.



There were clearly many factors that contributed to the success of the satellite operators such
as the quality of the service itself and the broader geographic market coverage (especially in more
remote areas) (Goolsbee and Petrin, 2004; Chu, 2010). In this paper, we focus on the role of
one particular factor, advertising, specifically television advertising, that could partially explain
the success of the new entrants (satellite operators) in a market where the entrenched incumbents
(cable operators) commanded a near 100% market share and firms had to make large investments
for entry. Both cable and satellite operators primarily use television advertising to reach their
audiences. According to the Nielsen data, DirecTV (a satellite operator) and Comcast (a cable
operator) spent a total of 1.9 billion USD and 1.0 billion USD on television advertising between 2004
and 2010, respectively. However, despite the television service operators’ significant investments in

advertising, the role of advertising has received little or no attention in the literature.

We hypothesize the success of satellite operators, vis-a-vis advertising, can be attributed to
both demand- and supply-side factors, as well as to institutional features. On the demand side,
while the pay television services have traditionally had strong state dependence, our hypothesis
is that consumers are sensitive to advertising (as evidenced by heavy spending by the firms). On
the supply side, we hypothesize that the differences in geographic coverage between operators
disproportionately benefit the entrants (satellite operators) in television advertising. Specifically,
the incumbents (cable operators), who are more “local” in their operations (as they operate in
specific geographic markets) are likely to spend more on local advertising as they do not want to
spend on advertising in areas in which they do not operate. The entrants, who are more “national”
(the satellites can beam signals to all areas of the country including to remote locations), would have
been able to leverage national advertising. Since unit costs for local advertising are higher than for
national advertising, at least in the large media markets, our hypothesis is that satellite operators

were able to leverage the cost efficiency in national advertising with their national presence.?

An important institutional feature of this market facilitates an operator’s ability to reach a
household currently subscribed to a competing operator: operators buy ad time from television
networks who control the air times on their channels. Therefore, a subscriber to Comcast tuned to
CNN can see a DirecTV ad, even though it is being carried on the Comcast network. This feature
likely benefited the entrants more than the incumbents. For the entrants to survive in the market
in which the established incumbents were serving more than 95% of the pay-television households
in the US, it was necessary to steal the incumbents’ customers. We conjecture that in such a
situation, the ability to reach competitors’ current customers allowed the entrants to reap larger

gains of advertising compared to the incumbents.

2This relative cost advantage of national advertising has been recognized as one source of (pecuniary) economies
of scale in advertising, which can work as an entry barrier (e.g., Comanor and Wilson, 1969; Porter, 1976; Brown,
1978; Schmalensee et al., 1989; Bresnahan, 1984). Recently, Thomas (2020) leveraged firms’ utilization of this cost
advantage as quasi-experimental variation to identify television advertising effects. Another source of cost advantages
for national firms can include ad production and distribution since a single commercial can be aired nationwide. In
this sense, the scale economies in television advertising is also related to economies of density (Caves et al., 1984;
Holmes, 2011), which refers to the declining unit distribution cost with an increase in service density within a network
of a given size.



To examine our hypotheses, we assemble data on (i) the demand side—households’ subscription
choices over time that would help us measure advertising elasticities while accounting for for state
dependence and for endogeneity; and (ii) the supply side—ad spending and viewership for the
various players. Specifically, we merge the Forrester Technographics Survey Data on US households’
television service choices between 2006 and 2010 with the Nielsen advertising data between 2004 and
2010. Using these data, we separately conduct demand- and supply-side analyses, which together
suggest advertising-elastic demand and the relevance of market coverage in operators’ advertising

decisions.

For the demand-side, we ask whether consumer demand in our empirical setting is advertising-
elastic. We answer the question by measuring the extent to which television advertising influences
households’ choices for television services. To this end, we estimate a model of household demand
for television services in the presence of advertising and switching costs (via state dependence). To
identify advertising effects separately from the fixed effects we include, we propose and implement
a border strategy that relies on local cable markets that span the border across multiple media
markets, which we call border cable markets. The strategy utilizes each border cable market as
a quasi-experiment to identify the advertising effect.> An important feature of our identification
strategy is that one need not be concerned about price and quality effects: because a cable market
has the same set of operators on both sides of the border, the price and quality effects are absorbed

(as we show later) in the fixed effects we include.

For the supply-side, we ask whether operators recognize and take into account cost efficiencies
in television advertising. Specifically, we provide suggestive evidence that firms’ advertising deci-
sions can be characterized as a function of two relevant variables: (i) market coverage and (ii) cost
of advertising. The intuition is, if the two variables indeed shaped firms’ advertising decisions, it
is likely the cost difference in the two advertising channels (national vs. local) disproportionately
benefited the late entrants (satellite operators), due to the difference in their technologies (satellite
vs. cable). In other words, the relationship between advertising decisions and the two variables
represent two necessary supply-side conditions for satellite operators to have advantages in televi-
sion advertising.* In a setting where firms do not take these variables into account when making
advertising decisions, the difference in market coverage likely had little or no role in explaining the
success of new entrants. Collectively, our supply-side analyses suggest that the difference in market
coverage, which is driven by the technologies owned by operators, may have played an important

role in advertising competition between the incumbents and the entrants.

We conclude the paper with a general discussion of our findings, focusing on the interaction
between advertising and technology. Specifically, we illustrate how the scale of entry, as a function

of technology possessed by entrants, affects the extent to which the firms are able to leverage cost

30ur approach can be viewed as a variant on the border strategy used in recent studies using border counties
(e.g., Shapiro, 2018; Tuchman, 2019; Wang et al., 2018; Shapiro et al., 2020).

4 Another channel through which market coverage can affect market outcomes, other than cost efficiencies, is the
quality of product offerings, which is beyond the scope of this paper.



efficiencies in advertising. In addition, we discuss other settings where entrants’ technologies allowed
them to expand market coverage more cost-effectively than incumbents, thereby determining the

size of advertising costs.

This paper contributes to the advertising literature in marketing and economics in three ways:
(1) documenting the role of advertising in the television service market, (2) providing empirical
evidence on the interaction between scale of entry and cost efficiencies in advertising, (3) applying
a variation of the border strategy to a new context and discussing its advantages as well as potential

threats to identification.

The television service market has been studied extensively by scholars and regulators.® Our fo-
cus is on the entry of the satellite operators into this market and the subsequent competition with
incumbent cable operators. Related topics range from its impact on consumer welfare through
its impact on pricing and product quality of cable services (Goolsbee and Petrin, 2004; Chu,
2010) to consumers’ switching costs between cable and satellite services (Wise and Duwadi, 2005;
Shcherbakov, 2016). These rich discussions are focused on market outcomes of the entry and com-
petition, but not on the process of entry itself. We highlight the potential role of advertising in
explaining the successful entry and survival of the satellite operators through demand generation
and competition with cable incumbents. Further, the television service market in and of itself
provides an interesting setting for studying advertising effect. To the best of our knowledge, the
effect in service industries has received relatively little attention, compared to a wide range of CPG
markets (e.g., Shapiro et al., 2020).% This paper adds to the literature of advertising by providing

evidence on an important role advertising may have played in the context of a service market.

Second, this paper contributes to the studies on the scale economies in advertising. The cost
differences between national and local television advertising have long been recognized as an entry
barrier (e.g., Porter, 1976; Spence, 1980; Hilke and Nelson, 1989).” The topic of advertising scale
economies has usually been explored in contexts where market incumbents operate on a large scale,
whereas entry tends to occur on a smaller scale (e.g., Porter, 1976; Porter et al., 1979; Bresnahan,
1984). Contrary to earlier views that advertising scale economies likely benefit national incumbents,
recent entries of new services do not necessarily occur on a smaller scale, perhaps due to advances
in digital technologies. Our context is more relevant to the case in which entry occurs on a larger
scale. The literature reflects a lack of studies that empirically explore the role of the cost advantage
of national advertising in a setting where new firms enter on a national scale and compete with
local incumbents. This paper utilizes the US television service market in which satellite operators,

facilitated by new technology, entered the market on a national scale, while cable operators (i.e.,

5The topics studied include: market outcomes and welfare effects of vertical integration of television networks and
television operators (Waterman and Weiss, 1996; Chipty, 2001; Crawford et al., 2018), bundling of program channels
(Crawford and Yurukoglu, 2012) and potential competition (Savage and Wirth, 2005).

A few exceptions are Shapiro (2020) and Kim and KC (2020), which focus on the healthcare industry.

"Porter (1976) finds that “network rates range from approximately 10 to 70 percent of the sum of the individual
station rates,” and Hilke and Nelson (1989) confirms the existence of sizable cost savings associated with the use of
network rather than spot television advertising.



the market incumbents) were limited to operate at the local level.

Third, this paper adds to the recent empirical literature on the use of border strategies to
estimate advertising effects on demand (e.g., Shapiro, 2018; Tuchman, 2019; Wang et al., 2018).
The underlying idea of this estimator is to compare adjacent markets (e.g., counties) across DMA
borders with a maintained assumption that the markets share similar characteristics and shocks but
differ in advertising intensity. This paper adds another layer to the idea by leveraging the geographic
definition of cable markets. That is, the comparison we make is within a cable market that spans
multiple media markets, whereas the comparison is made between counties in the aforementioned
studies. One advantage of our approach is that households within a cable market face the same
set of choice alternatives (i.e., pay-television services) and the characteristics of choice alternatives
are fixed across households, except advertising intensity. This obviates the need to control for
product characteristics, prices and product quality once an appropriate fixed effect is included in
the analysis.® The principal reason is that since the original border strategy is applied to collection
of counties on either side of the DMA border, these counties can span several cable markets (as
a typical cable market is smaller than a collection of counties®) across which cable providers and
their offerings can vary. Unless explicitly controlled for, the presence of these factors can impact the
estimated advertising effects. We expect the underlying idea to be applicable not only to the cable
markets we study, but also to other contexts. A prominent example would be digital advertising
(upon data availability), which can generate interesting discontinuities across groups of individuals
due to its enhanced targetability. For instance, digital ad campaigns targeted at the city level will

generate different ad levels for households near city limits.

2 The US Television Service Market

This section explains why the television service market is particularly appropriate and interesting
for the study of how differential benefits of national and local advertising shape competition between
national and local firms across markets. To this end, we illustrate the US television service market’s
key features focusing on operators, followed by a description of the markets for national and local

television ads.

2.1 National and Local Firms in the Television Service Market

Our empirical analysis focuses on the US television service market in 2004-2010. Television has
been a staple of the American home and has become even more so during the sample period. The

total number of households with at least one television capable of tuning to at least one channel

8For instance, to identify the effect of television advertising on store-level sales of CPG brands, Shapiro et al.
(2020) controls for prices of focal and competing brands at the store-week level.

9An average cable market consists of 22,000 households (Source: Warren’s Factbook 2010), whereas an average
county has about 36,000 households (Source: U.S. Censure Bureau).



within the US climbed by 5 million from 109.6 million in 2004 to 114.9 million in 2010, accounting
for 98% of all US households (Nielsen, 2009). All television-equipped households, if not subscribed
to any pay services, receive television programming via antenna and can watch local broadcast
channels for free. They can choose to subscribe to pay services such as cable and satellite. The
percentage of television households that subscribe to a pay service increased from 84% in 2004 to
88% in 2010 (Leichtman Research Group, 2017).

In the television service market, pay television services are offered by national and local firms.
Satellite operators are national firms that can serve all households in the US, with only a few
exceptions; television signals cannot reach some regions via satellite, and hence, cannot be served.
DirecTV and Dish Network are two leading satellite operators, which we will focus on in our
empirical analyses. Cable operators such as Comcast and Time Warner are local firms (albeit
large, with a combined pay television market share of 30-40% between 2004 and 2010), whose
services can be sold only to a limited subset of US households. Each cable operator operates in
a collection of local markets across the nation, called cable markets. We discuss cable markets in

greater detail in the next section as we make use of that market definition throughout the paper.

The television service market provides a unique setting for studying the cost differences in ad-
vertising for market entrants and incumbents, considering how the market has expanded. The topic
has usually been explored in contexts where market incumbents operate on a large scale, whereas
entry occurs on a smaller scale (e.g., when a large national brand—Dannon or Yoplait—faced off
against an initially local player—Chobani). In those contexts, cost differences in advertising serve
as one of the mechanisms to explain entry barriers for potential entrants, as they translate into
cost disadvantages for entrants. That is, entrants face spot rates higher than network rates, which
would prevent them from effectively competing with incumbents facing network rates (e.g., Porter,
1976; Porter et al., 1979; Bresnahan, 1984). In contrast, what is interesting about our empirical
setting is cable operators (the incumbents) operated on a local scale, whereas satellite operators
(the entrants) entered the market on a national scale. Thus, incumbents might have found it less
efficient to utilize national advertising that charges less per unit, whereas entrants might have been
better able to avail themselves of this cost advantage. We use our setting to understand how the

entry of a firm on a national scale benefits the entrants in its competition with incumbents.

2.2 Cable Markets and Media Markets

We make use of two types of markets throughout the paper: cable market and media market.
Because the difference in the market definitions will be utilized to identify the effect of advertising,

we discuss in detail how each market is defined.

A cable market is a geographic area in which a population receives the same cable service from
the same cable operator. A cable market can be a city, town or a collection of cities or towns. A

cable market is typically served by one cable operator, and therefore, no head-to-head competition



among cable operators likely exists.'® On the other hand, a media market, also known as a DMA
(Designated Market Area), is a geographic area in which a population receives the same (or similar)
television offerings. Because the local ads of our focus are purchased at the DMA-level, television

households in a given DMA are exposed to the same set of local ads.

There are 210 DM As and more than 6,000 cable markets in the US. A cable market is typically
far smaller than a DMA. Although smaller in size, the cable markets are not necessarily subsets of
the DMAs (and vice versa), and therefore, there are some cable markets that belong to more than
a single DMA. We exploit this feature in our demand analysis to identify the effect of advertising

on households’ choices of television service.

2.3 Markets for Television Advertising

Despite the growth of “cord-cutters” and “cord-nevers,” television advertising has remained highly
relevant as a key vehicle through which firms reach consumers. In 2019, about 96.1% of US house-
holds received traditional television signals and these households, on average, spent 3 hours and
27 minutes per day watching television (Nielsen, 2019, 2020). In terms of dollars spent, approxi-
mately $69.87 billion or 31.6% of the total media ad spending in the US in 2018 was on television
advertising (eMarketer, 2019).

From a conversation with an industry expert at one of the leading operators, we obtained
some insight into how television service operators make ad-buying decisions throughout the year.
Specifically, these are decisions by, for instance, DirecTV, to attract more subscribers to its service.
The marketing department of the operator is given a fixed budget for overall television advertising
for the year, and decides what portion of the budget will be allocated to national and local adver-
tising. National ads are shown to all households in the US that tune into a particular program at
a particular time, whereas local ads are shown to households in particular DMAs. The industry
expert said the firm uses local ads to target based on various factors, such as demographics, mar-
ket share, and competitors’ advertising, and to react to market-specific temporary demand shifts.
The operator buys television ads from television networks (e.g., CBS), who control the air times
on their channels, often with the help of media buying agencies for advertising rate and schedule
negotiations. Since the same network (i.e., CBS) is present on subscription services provided by
different cable and satellite operators (Comcast, Time Warner, Dish, DirecTV, etc.), advertising

by one player (e.g., DirecTV) will be seen by subscribers of competing operators (e.g., Comcast).

Operators can purchase national ads from television networks in two markets, upfront and
scatter. The two markets differ mainly in the timing. The upfront market happens in mid-May

for about one to two weeks when networks have finalized their programming for the upcoming

10An exception is overbuild, which refers to a situation in which a new cable operator has entered a market that
had already been served by another cable operator. Overbuilds account for only about 2% of cable markets (Warren’s
Factbook 2010) probably due to high entry costs and fierce competition between incumbents and entrants, although
one cannot rule out the possibility of tacit collusion (see Brodkin, 2014).



Table 1: Average CPM for national and local advertising

National Local (Top 100 DMAs)
Year Broadcast network Cable network Prime time Late News
2006 N/A N/A $28.08 $16.61
2007 N/A N/A $34.48 $17.53
2008 $16.80 $9.17 $27.67 $15.80
2009 $16.09 $8.74 $30.33 $17.97
2010 $17.52 $9.60 $26.76 $15.17
2011 $19.48 $10.61 $28.00 $15.99
2012 $20.96 $11.31 $32.08 $17.75
2013 $22.32 $12.09 $34.83 $18.19
2014 $23.46 $12.77 $33.85 $18.39
2015 $24.40 $13.34 $37.35 $21.47

Note: The first set of columns labeled “National” shows the average national upfront
advertising CPMs, and the second set of columns labeled “Local” shows the average
CPM of a 30-second ad in Top 100 DMAs, whenever the corresponding statistics are
available. Prime times refer to the block of time between 8pm-11pm in Eastern and
Pacific Time or 7pm-10pm in Central and Mountain Time. Late news refers to 11pm in
Eastern and Pacific Time or 10pm in Central and Mountain Time.

Sources: (i) National CPMs: MediaPost. “N/A” indicates that no corresponding data
are available, (ii) Local CPMs: FCC Annual Video Competition Reports (https://www.
fcc.gov/reports-research/reports/video-competition-reports)

broadcast season that begins in September. In the upfront market, networks sell about 80% of
their ad inventories, including most of their prime-time slots (i.e., 8-11 p.m., Eastern/Pacific Time;
7-10 p.m., Central/Mountain Time). The scatter market operates throughout the broadcast season
and ads that are not sold in the upfront market are traded at the prevailing rate. To advertise,
operators buy from the advertising inventory of television networks in specific programs. Their ads

then run during commercial breaks throughout the runtime of the program.

Operators can purchase local ads both upfront and throughout the year (scatter) from local
television networks. For instance, Comcast can buy ad units on local affiliates of broadcast networks
such as KDVR (FOX) in Denver. Transaction of local ads is generally on a DMA-by-DMA basis.
According to our industry expert, local upfront buying becomes especially appealing in election
years (midterm and Presidential) as political dollars flood the market. The expert also said local
ad buying allows the operator to flexibly adjust the level of advertising according to local events
such as college football games. We discuss in our demand analysis how we address such demand
shocks to specific geographic markets and specific time periods in estimating the effects of television

advertising.

The key difference between national and local ads is in the unit cost of advertising. The
cost to reach 1,000 viewers (CPM) is generally lower for national ads than local ads. Table 1
compares the average CPMs for national and local advertising between 2006 and 2015 whenever
the data are available. The CPMs for national advertising were, on average, lower than the CPMs

for local advertising, although some variance in rates exists across network types and dayparts.


https://www.fcc.gov/reports-research/reports/video-competition-reports
https://www.fcc.gov/reports-research/reports/video-competition-reports

Specifically, the rates for local advertising during prime time were the highest, while the rates
during late newscasts were lower and almost on par with the rates charged by national broadcast
networks. National cable networks charged the lowest rates. These figures explain why advertisers,
or television service operators in our context, may have an incentive to purchase national ads, even
when they do not operate on a national scale. The cost advantage of national advertising exists
and is particularly prominent for advertisers who wish to run ads in prime time or who want to

target consumer segments with greater preference for cable network channels.

3 Data

We assemble data from two primary sources: Nielsen’s Ad Intel Data and Forrester Technographics
Survey Data. First, the Ad Intel Data cover ad occurrences for various media types across the US.
Each row of the data set records an airing of an ad by a given firm in a given DMA at a given
television network with information on ad spending and viewership (i.e., the number of households
tuned in to the ads). We focus on television ads for television service firms (i.e., cable and satellite
operators) aired between 2004 and 2010.!!

Second, the Forrester Technographics Survey data (hereafter Forrester data) record survey
responses of household panels on questions related to television service choices such as operator-
level subscription status (e.g., terrestrial, Comcast, DirecTV). The data is used to obtain operator
market shares. We have the data between 2006 and 2010, which allows us to observe households’
choices over time. As the survey is conducted between January and February in each year, we
assume the survey results represent households’ choices in the previous year. Accordingly, our
demand data go from 2005 to 2009. The Forrester data also provides households’ demographic
information such as zip code, household size and income, as well as survey responses regarding

television watching behavior (which we use to construct one of the advertising proxies).

As a primary goal of this paper is to study the role of television advertising in the growth of
satellite operators in the presence of cable operators, it is important to precisely identify the effect
of television advertising. The use of Forrester data, relative to other available data, comes with
at least three advantages in this regard. First, because the data allows us to observe households’
subscription choice for both cable and satellite services from a single source (unlike others that
record shares for either cable or satellite, but not both), we are less concerned about source-
specific measurement errors such as errors introduced by inherent features of the data collection
process. Second, because the data records households’ choice at the operator level, we can link

each operator’s television advertising to the share of the operator, which is often not possible for

" Television service operators used television as the primary outlet for advertising in our sample period. For in-
stance, the total ad spending by DirecTV and Dish Network in 2009 was $420 million and $310 million USD, respec-
tively (source: https://seekingalpha.com/article/216166-dish-network-vs-directv-the-money-race). Com-
paring these numbers to those in Table 2, DirecTV and Dish Network spent about 92% and 85% of their total ad
budget on television, respectively.


https://seekingalpha.com/article/216166-dish-network-vs-directv-the-money-race

satellite services using aforementioned alternative data. Last, the Forrester data allows us to assign
households to a cable market using households’ zip code information, which is an essential step for
our identification strategy (explained later). Such an exercise is not possible using alternative data
that records operator share at the state or DMA level. We discuss the representativeness of the

Forrester data relative to other data sources in the Web Appendix Section A.1.

3.1 Advertising Measure

For each insertion of ad, the Ad Intel data reports the estimated viewership (i.e., number of house-
holds that viewed the ad), the duration of the ad, the estimated cost of advertising, and whether
the ad was delivered via national or local channel. Using the data, we construct various proxies
for advertising intensity at the operator-market-year level, where a market is defined as one of the
210 DMAs or the national market. The proxies capture either delivery of ads only (e.g., insertion,

duration, spend) or viewership of ads (e.g., GRPs).

We consider three proxies that capture the delivery of ads. First, insertion indicates how
many times an operator’s ads are aired in a market-year. Second, duration is the sum of the
durations (in seconds) of all the insertions of an operator in a market-year. Third, spend is the
total expenditure (in USD) for running ads by an operator in a market-year. For a national ad,
each of these measures takes the same value across all DMAs; for a local ad, the value represents

advertising intensity in the corresponding DMA.

Our last proxy for advertising, gross rating points (GRPs), captures not only the delivery of
ads, but also varying viewership of those ads across markets. Specifically, the GRPs of an ad,
either local or national, represent the impressions (the number of households tuned in to the ad in
a given market) normalized by market size (the number of television households in a given market).
The impressions of an ad are projected based on television-watching behavior of a stratified sample
of households in a given DMA, which is reflected in the ratings of the program. This projection
creates variation in impressions across DMAs. Accordingly, even for national ads, the GRPs would
take different values across DM As. Further, by leveraging the Forrester survey, we construct a new

measure, weighted GRPs, which varies across households (discussed later).

3.2 Summary Statistics

Table 2 and Figure 2 summarize the Ad Intel data, and Tables 3 and 4 summarize the Forrester data.
Table 2 reports the spending on television advertising by major operators in the US television service
market. As shown, the spending on television advertising nearly tripled during our observation
period—from 385.4 million USD in 2004 to 1.07 billion USD in 2010. While ad spending increased
at the firm level for all operators, a temporary industry-wide slowdown in growth rate appears
to have occurred in 2007. For instance, Dish Network more than halved its spending from 124.1
million USD in 2006 to 60.7 million USD in 2007, which rebounded to 152.1 million USD in 2008.
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Table 2: Summary statistics: Ad spending on television

Ad spending on television (in million USD)

2004 2005 2006 2007 2008 2009 2010
Cable operators
Comcast 935 1348 1208 1180 184.6 237.4 234.5
Time Warner 51.7 53.6 76.1 55.6 90.7 107.4 108.3
Cox 18.5 19.3 11.2 12.0 23.0 31.9 31.8
Charter 5.7 3.8 3.2 3.7 5.2 13.8 12.7
Mediacom 1.4 1.7 2.6 2.4 1.6 1.8 1.8
Subtotal 170.8 2132 2140 191.7 305.1 392.3 380.1
Satellite operators
DirecTV 155.8 2129 243.0 239.2 329.8 384.6 378.5
Dish Network 589 108.1 124.1 60.7 152.1 263.1 306.7
Subtotal 2146 321.0 367.2 2999 4819 647.7 685.2
Total 3854 5342 581.1 4916 787.1 1040.1 1074.3

Note: Table reports the advertising expenditure on television of select firms in the US

television service market based on the Nielsen's Ad Intel Data between 2004-10.

Figure 2: Local and national advertising expenditure by operators
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Note: Figure reports four operators' expenditure on local and national advertising across years based on the
Nielsen's Ad Intel data, 2004-10.

Figure 2 shows how each firm allocates its spending across local and national ads between 2004
and 2010. The first two plots are for local operators and the last two are for national operators.
Note that we show only two of the local operators, Comcast and Time Warner, which had the largest
market shares, on average, among local firms during the sample period. On average, national firms
spent more on television advertising than local firms. This finding shows the incentive to advertise
may be closely tied to the size of the potential market. Another observation is that both local

and national firms use a mix of local and national advertising. In particular, local firms (e.g.,
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Table 3: Summary statistics: Market share

Market share
2005 2006 2007 2008 2009

Cable operators 0.572 0.576 0.537 0.523 0.488
Comcast 0.189 0.199 0.196 0.194 0.186
Time Warner 0.088 0.123 0.109 0.108 0.101
Charter 0.055 0.055 0.054 0.047 0.041
Cox 0.053 0.046 0.038 0.041 0.041
Adelphia* 0.047 0.000 0.000 0.000 0.000
Mediacom 0.013 0.012 0.012 0.011 0.008
Other 0.127 0.140 0.128 0.121 0.111

Satellite operators 0.247 0.250 0.273 0.271 0.286
DirecTV 0.126 0.133 0.149 0.151 0.162
Dish Network 0.117 0.112 0.120 0.116 0.121
Other 0.005 0.005 0.004 0.004 0.003

Phone companies 0.000 0.011 0.021 0.039 0.071
AT&T (U-verse) 0.000 0.002 0.004 0.013 0.027

Verizon (Fios) 0.000 0.004 0.011 0.021 0.036
Other 0.000 0.005 0.006 0.005 0.008
Terrestrial 0.180 0.163 0.169 0.167 0.155
Obs. 56,425 45,182 48,911 41,004 30,459

Note: Table reports the market shares of select firms in the US television
service market based on the Forrester Technographics Survey between 2006-
10. The number of observations declined as the data provider kept reducing
the panel size due to rising costs. In 2011, the company switched to an
online survey.

* Adelphia was acquired by Comcast and Time Warner in 2005.

Comcast) use some national advertising, which indicates firms in this market do leverage the cost
advantage of that advertising vehicle. The pattern of combining national and local advertising is
more pronounced for national firms. Although national firms mostly invested in national ads, their
spending on local ads was not insignificant, possibly to respond effectively to local demand shocks,

as noted by an industry expert at one of the leading satellite operators.

Table 3 reports the market shares of major operators based on the Forrester Technographics
Survey. Note the number of observations in the Forrester Technographics Survey Data declined over
our observation period as the data provider was reducing the panel size due to increasing costs of
administering the survey.'? The table shows the market share of cable services gradually decreased
as the share of satellite services increased. Phone companies such as AT&T (U-verse) and Verizon
(Fios) entered the market during our observation period but had not gained sufficient market share
to affect our analysis especially in the markets we consider. One important observation is that the
market share of Adelphia is zero from 2006 onwards, because the fifth-largest cable operator back
then was acquired by Comcast and Time Warner. Later, we discuss the acquisition in one of our

supply analyses and investigate how the event affected firms’ advertising decisions.

2The company switched its main survey entirely to an online one in 2011.
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Table 4: Retention probabilities of the Forrester households

Year t +1

Cable Satellite Phone Terrestrial
Cable 0.921 0.032 0.004 0.044

Year ¢ Satellite  0.109 0.834 0.002 0.054
Phone  0.499 0.174 0.245 0.082
Terrestrial ~ 0.139 0.068 0.003 0.790

Table 4 reports the operator retention probabilities for the Forrester households. The table is
based on 52,277 out of 148,207 households who participated in the survey more than once between
2006 and 2010. Operators are grouped into four categories: cable, satellite, phone companies and
terrestrial. Overall, we find strong state dependence, especially for cable subscribers with retention
probabilities of 0.921, as opposed to 0.834 for satellite, 0.245 for phone companies, and 0.790 for
terrestrial. We report the retention probabilities of households used in our demand estimation in
Table A.1 in the Web Appendix Section A.4.

4 Demand-side Evidence on Advertising Effect

The goal of this section is to explore whether the demand for television service is advertising-elastic.
To this end, we estimate a model of households’ television service choices, which specifies advertising
as a utility shifter. We begin with our empirical strategy for identification and model specification.
After presenting the estimation results, we discuss potential threats to our identification strategy

and present a series of robustness checks.

4.1 Empirical Strategy

To understand our empirical strategy, consider the choice of household ¢ that receives a certain level
of advertising from operator j in cable market m in year t. Recall a cable market is geographic
area in which a population receives the same cable service from the same cable operator. Let A,
and wijmt(Ajme) denote the level of advertising and the utility of household 7 in cable market m in
year t by choosing the service of operator j, respectively. Households’ choice is also a function of
other characteristics of operator j’s service such as price and quality, which we summarize using a
vector d;m,¢. Let ©; denote a set of parameters that characterizes household ¢’s preferences. Then,
the full utility function can be written as w;jme(Ajme, Ojme; ©;i). Given the level of utility, household
1 makes a decision of whether to choose j’s service and we denote the mapping between utility to
choice as y;[wijmt (Ajmt, Sjme; ©;)] € {0,1}.13

3For brevity in exposition, we suppress y;’s dependency on other choice alternatives, i.e., j' € J,j' # j. In our
empirical model specification, we employ a discrete choice model framework to deal with the presence of multiple
choice alternatives.
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Our goal is to investigate whether different levels of advertising shift the household’s choice.
This can be done by evaluating the following expression:
1 1 2
B = Yilumi (Al 05103 00)] = yiluijme (Al 05 0], (1)
where A( )t and A( )t represent two different levels of advertising. A test for advertising-elastic
demand is to check whether following statement holds: if A( )t > A( )t and 5](n2t = 5](727;, then
A; > 0. In other words, we need to relate the variation in household choices to the variation in

advertising, while other service characteristics are held fixed. An endogeneity problem arises when

djme co-varies with advertising (i.e., if A]mt % A]ﬂit then 5jmt

#* ]mt) This is likely true in our
setting because, like advertising, some components of d;,,; are also set by operators. For instance,

operators may strategically align their advertising and pricing decisions in a given market.

Our proposed empirical strategy is to find a series of market-year pairs in our data, in which we
can reasonably assume variation in Ajp,; exists within each pair while d;,,; are fixed. To this end,
we leverage the difference in the geographic boundaries between cable markets and media markets
(i.e., DMAs). A typical cable market is served by a single cable operator (e.g., Comcast) and it is
thus likely that all households in a cable market would experience the same level of quality and price
of the cable service. The same is true for the satellite operators whose service qualities are likely
similar for households in the same cable market.' Accordingly, 0jm¢ are not likely to vary across
households within a cable market-year pair for every j. On the other hand, the level of advertising
typically varies across DM As based on characteristics of households that reside in each DMA. While
the majority of cable markets belong to a single DMA (because a cable market is typically smaller
than a DMA), there are some cable markets that span multiple DMAs. Therefore, households in
those cable markets receive different ads depending on which DMA they belong to. We define

such markets as border cable markets.'®

Given the small size of a cable market and geographic
similarities, households in each of the border cable markets likely share similar preferences and
they face the same set of choice alternatives (i.e., operators), where prices and quality of services
are comparable. Therefore, if there is any variation in advertising across different sides of a border,
it is unlikely due to the differences in the observed characteristics of these households. That is, any
variation in advertising across the border can be regarded as being random, i.e., exogenous. Figure

3 provides a visual illustration of our empirical strategy.

Our identification assumption is that absent television advertising, demand for each operator in
a given cable market has the identical trend across the DMA borders once observables are controlled
for. The parallel trends assumption is likely to hold in our setting, because the definition of DMA
is not correlated with television service demand, and therefore d;,,; is the same for either side of

a given border cable market. Thus, each border cable market can serve as a quasi-experiment

MThere are some cases in which the quality of satellite service across cable markets could differ. We discuss the
issue later in the robustness checks section.
5Gee Section A.2 in the Web Appendix for further discussion on border cable markets.
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Figure 3: ldentification strategy

DMA A DMAB

Cable Market I R

Note: Households in the same cable market face the same characteristics of each brand
(e.g., price, customer service), but may receive television ads of different intensity
depending on which side of the DMA border they belong to. Each cable market can
be thought of as a quasi-experiment in which households in one DMA (e.g., orange
households in DMA A) serve as a control group for households in the other DMA
(e.g., blue households in DMA B).

for identifying the advertising effect. Our empirical strategy can be viewed as a variant of a
similar approach (i.e., parallel trends across border counties) in identifying the effects of television
advertising (e.g., Shapiro, 2018; Tuchman, 2019; Wang et al., 2018; Shapiro et al., 2020). The main
difference is that previous studies impose a parallel trends assumption across a set of neighboring
counties across a DMA border, whereas the comparison we make is within a cable market that
spans multiple DMAs. A cable market is typically smaller in size than “a set of counties,” so we

view that the parallel trends assumption is also likely to hold in our case.'®

Model specification Consider the utility of household ¢ in cable market m for operator j in

year t:

Wijmt = Ojmt + B+ 9(Ajaemye) + Yk - Wyie—1 = k, k # J] + ijme, (2)

where 7 is one of four alternatives: cable, DirecTV, Dish Network and terrestrial.'” The household’s
choice set includes both DirecTV and Dish Network, as their services are available to all US
households. We treat terrestrial as an outside option and normalize its mean utility (d;m¢) to zero.

The terms on the right-hand side are explained below.

'6In the Web Appendix Section A.3, we provide supporting evidence for the assumption by showing that different
sides of a border cable market evolve similarly over time in terms of an observable market characteristic other than
television service demand (income).

"We drop overbuilds, which account for 2% of cable markets, so that each cable market has only one cable
operator. The overbuilds tend to be larger than non-overbuilds. According to Warren’s Factbook 2010, the average
number of households in overbuilds and non-overbuilds are about 46,000 (with standard deviation 107,000) and 22,000
(with standard deviation 112,000), respectively.

15



® Jjm¢ are operator-cable market-year fixed effects, which absorb any effects from factors that
vary at the operator-cable market-year level such as price, service quality, and local tastes to-
ward specific operators. Overall, this term represents the mean utility from choosing operator

j in cable market-year, mt.!8

® Ajqm) is the level of advertising in year ¢ for operator j in the DMA d that belongs to cable
market m. g(-) represents some transformation of the ad level. We take the natural logarithm
of our advertising measure to capture decreasing returns, or concave response, to advertising.

[ is the main parameter of our interest.

e Iy;+—1 =k, k # j] is an indicator of whether household i chose operator k in year t —1 and k
was different from j. Hence, ; captures the effect of switching costs which we allow to vary

across origin operators to account for asymmetric switching costs.

® &£ijmt is a random utility disturbance, which is assumed to be i.i.d. type-I extreme value with

location parameter 0 and scale parameter 1.

Note that this specification is consistent with our empirical strategy. To see this, consider two
groups of households i; and iy in a given market-year, each group is located in a different DMA
within the cable market. Since both i; and i3 are in the same cable market, d;,,,¢ is constant across
both groups by definition. However, the level of advertising can be different depending on which
part of the cable market the households are located in. The parameter of interest, 3, is identified

from a comparison of the two groups of households.'?

Residual variation in advertising In our setting, identification comes from the variation in
advertising on different sides of the DMA borders within a cable market, beyond the operator-cable
market-specific time trend (0;,¢). To evaluate the extent of the residual variation in advertising,
we plot the residuals from a regression wherein we regress the log of advertising (either insertions
or GRPs), aggregated to the level of operator-DMA-year, on a set of operator-cable market-year
fixed effects (9;m¢) (Figures D.1 and D.2 in the Web Appendix). There exists residual variation in
advertising in both ad proxies, but to a lesser extent for insertions than for GRPs, which is not
surprising because the insertions of national ads do not vary across markets. Further, we find a
greater residual variation for the cable operators than the satellite operators that primarily rely on

national advertising. These suggest that our empirical strategy likely relies more on variation in

¥ The inclusion of djm¢ also addresses concerns about an omitted variable bias. For instance, when allocating
advertising budgets across markets, cable and satellite operators may have private information about local demand,
which cannot be fully captured by observables. §;m: captures both observable and unobservable operator-market-
year-specific factors.

19While this model explains households’ decision to switch between operators, the model does not capture the
effect of advertising on their decision to upgrade or downgrade service within an operator. While failure to consider
tier switching may lead us to under-estimate the effect of advertising on firm profit, the focus of this paper is on the
role of advertising in explaining market share of the entrants and the incumbents. We view the current specification
as parsimoniously representing our main objectives.
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local ads and/or the variation in ads by cable operators. Nonetheless, variation from both types of

advertising and operators appears to remain, which we leverage in the estimation.

4.2 Estimation Results

We use only cable markets that span multiple media markets. Our final data set consists of the
subscription choices of 3,076 households in 152 cable market-year pairs.?? We use a discrete choice
model framework to estimate Equation 2. Assuming that the errors follow the type 1 extreme value
distribution, we obtain the choice probability and the sample log-likelihood and search for a set of

parameters that maximizes the sample log-likelihood.

As our main advertising proxy, we use insertions. This variable captures the delivery of ads.
We run robustness checks with other advertising proxies later in this section.?! Table 5 reports
the estimation results. Across various model specifications, advertising is a statistically significant
and positive utility shifter for households’ television service choices. We note that while estimates
from some specifications (Columns (2), (3) and (4)) are significant only at the 10 percent level,
even rejecting the hypothesis of null effect has been documented to be challenging when it comes
to ad effects (e.g., Shapiro et al., 2020; Lewis and Rao, 2015; Blake et al., 2015). This challenge is
also reflected in Lodish et al. (1995), where the 20-percent significance level was chosen to provide
evidence of advertising effects. Column (1) reports parameter estimates when consumer switching
costs are not accounted for, whereas the subsequent columns report the estimates when switching
costs are taken into account. For instance, Column (2) assumes the same switching costs for all
pay television services (non-terrestrial), and Column (3) assumes operator-specific switching costs.
We find that switching costs are higher for the satellite than for the cable operators.?? Next, in
Column (4), we consider a model that accounts for heterogeneity in households’ preferences for
different operators. Specifically, we introduce a term c;; in Equation 2 and estimate the term using
a latent-class framework. The pattern of advertising-elastic demand is found to be robust (see the
Web Appendix B.1 for more details). Lastly, Column (5) reports the results when we only utilize

the variation in local advertising.

20The sample covers 51 cable markets between 2005-09. We do not have 255 (51x5) cable market-year pairs,
because a cable market-year pair was included in the sample only if at least one household from the corresponding
cable market-year participated in the Forrester survey. More details about sampling procedure and summary statistics
for the estimation sample are reported in the Web Appendix Section A.4.

2'We choose insertions as our main advertising proxy over GRPs because of two implicit assumptions that ac-
company the use of GRPs. We elaborate on this in the robustness checks section.

2ZFor households that participated in the survey only once, we impute their values for switching variables. The
estimates in Table 5 are obtained with the assumption that all single-observation households did not switch. We check
the robustness of the ad effect to the specification of the switching variables. Specifically, we create two hypothetical
data sets assuming two extreme scenarios: (1) 100% switching of single-observation households, (2) 100% loyalty of
single-observation households. We find that the advertising effects are robust to these extremes—the estimates are
0.071 (0.030) and 0.070 (0.030) in the first and second scenarios, respectively.
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Table 5: Evidence for advertising-elastic demand from a border strategy

Ad: Insertion

Total Total Total Total Local only
(1) (2) (3) (4) (5)
B Advertising 0.070** 0.057* 0.063* 0.072* 0.055**
(0.030) (0.031) (0.033) (0.038) (0.022)
~: From Terrestrial —3.038***
(0.208)
~: From Non-Terrestrial —1.638"**
(0.194)
~: From Terrestrial —2.988***  —2.981***  —2.990***
(0.206) (0.234) (0.206)
~: From Cable —2.162***  —2.159***  —2.162***
(0.162) (0.170) (0.162)
~: From Satellite —3.650"**  —3.798***  —3.653***
(0.220) (0.245) (0.220)
Operator-Cable Market-Year FE Yes Yes Yes Yes Yes
Latent-class No No No Yes No
Observations 16,928 16,928 16,928 16,928 16,928
No. parameters 609 611 612 620 612
—Log-likelihood 3,963 3,725 3,327 3,253 3,326
BIC 13,855 13,399 12,614 12,542 12,611

Note: Table reports the estimation results of Equation 2. Column (1) reports the estimates when
switching costs are not considered, whereas (2)-(4) report the estimates when switching costs are
taken into account. In Column (2), we assume the same switching costs for all pay television services,
whereas Column (3) assumes operator-specific switching costs. In Column (4), household heterogeneity
in operator preference is accounted for via a latent-class framework. Column (5) reports the results
when the model in Column (3) is estimated using local advertising only. In estimation, we add a small
value 1 to the advertising proxy to avoid taking log of 0, which is undefined. Thus, g(A; q(m),¢) in
Equation 2 is In(1 + A} 4(m),¢)- Significance level: *p<0.1; **p<0.05; ***p<0.01.

Advertising elasticities Using the estimated advertising effect § in Column (4) of Table 5,
which provides the best model fit, we compute advertising elasticities with respect to market share.
The advertising coefficient has a p-value of 0.058, which is very close to 0.05. The mean and median
advertising elasticities across the sample households are reported in Table 6. The own-operator
advertising tends to be more effective for satellite operators than cable operators, reflected in the
difference in absolute magnitude of own advertising elasticities. In particular, a 10% increase in
insertion of cable ads leads to, on average, a 0.211% increase in cable operators’ market share,
whereas a 10% increase in insertion of own-operator ads brings a 0.547-0.592% market share lift for
the two satellite operators. Further, an increase in cable ads appears to have a more destructive
effect on satellite market share than the reverse. A 10% increase in cable operators’ ads reduces
the satellite market share by 0.484% and 0.365% for DirecTV and Dish Network, respectively.
On the other hand, when the satellite operators increase their advertising by 10%, cable market

share drops by 0.033-0.088%. The pattern that satellite ads have larger own elasticities but smaller
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Table 6: Advertising elasticities

k\j Cable DirecTV Dish Network Terrestrial
Cable 0.0211 ( 0.0194) —0.0484 (—0.0537) —0.0365 (—0.0403) —0.0432 (—0.0473)
DirecTV —0.0088 (—0.0064)  0.0592 ( 0.0635) —0.0016 (—0.0007) —0.0069 (—0.0042)

Dish Network  —0.0033 (—0.0024) —0.0010 (—0.0004)  0.0547 ( 0.0628) —0.0080 (—0.0052)

Note: Table reports the mean (median) elasticities of own and cross advertising across sample households based
on the parameter estimates of specification (4) in Table 5. The cross elasticities are a percentage change in
market share of operator j in case of a percentage change in operator k’s ads.

cross elasticities compared to cable ads arises in part from the fact that cable operators had larger
shares than satellite operators across the markets. Thus, a 1% change in cable’s market share
should be larger in magnitude than a 1% change in the market share of DirecTV or Dish Network.
Taken together, satellite ads were better at offense (acquisition of new customers), while worse at
defense (retention of existing customers) than cable ads. Given that the entrants’ market shares
were smaller than the incumbents during the sample period and one way to grow was to steal the
incumbents’ shares, this finding can explain the satellite operators’ active use of television ads as

an instrument to reach customers, as shown in Figure 2.23

Overall, we find a slightly larger impact of television advertising in the television service market
than in the market for grocery goods. A recent study by Shapiro et al. (2020) reports the mean
elasticity of 0.0258 and the median elasticity of 0.0136 as their long-run elasticities in the grocery
market. To account for the difference in the unit of observation, we compare our yearly, short-run
advertising effects to their weekly, long-run advertising effects (with advertising carryover effects
considered). Our estimates of advertising elasticities are smaller than the advertising elasticities
reported in earlier meta-analyses, such as 0.22 of Assmus et al. (1984), 0.13 of Lodish et al. (1995),
and 0.12 of Sethuraman et al. (2011).

Decomposition of national versus local ads effects Now that we have established that
television advertising overall has a positive and statistically significant effect on households’ choice
of television service, we explore how the effect varies between national and local advertising. One
potential source of the difference is ad content: local ads may highlight local price promotions,
available bundling packages or diversity of channels, whereas national ads may be intended more

for brand-building purposes.

To decompose the advertising effects, we would separate national and local advertising into
different variables and estimate the parameters for each. However, because insertion or other

ad-delivery measures of national ads take the same value across markets, no variation in national

23Previous studies on the relationship between order of entry and advertising effect present mixed results. Bow-
man and Gatignon (1996) do not find any statistically significant difference between advertising elasticities between
incumbents and entrants in both durable and non-durable categories. Parker and Gatignon (1996) find that incum-
bents are likely to have lower advertising elasticities than “immediate” followers, although the difference tends to
diminish for later entrants in the hair styling products category.
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advertising would be left to identify the effect of national advertising.?*

To this end, we take two approaches. First, we compare the effect of total advertising (local
and national combined) to that of just local advertising by estimating Equation 2 using only local
advertising to construct an advertising proxy. In Column (5) of Table 5, we find the magnitude of
the ad coefficient is smaller when only local advertising is used. The results suggest that the market
share response curve with respect to advertising is steeper at the level of total advertising than
that of local advertising, i.e., an incremental benefit of operators’ additional ad spending through
the national channel. Nonetheless, this approach does not allow us to compare the magnitudes of

national and local ad effects.

Another approach is to use GRPs as an ad proxy and rely on an estimator that does not
exploit the border cable markets. Unlike the proxies for ad delivery (e.g., insertion), GRPs provide
across-market variation even for national ads, which allows for separate estimation of national and
local ad effects. Specifically, we estimate a linear probability model in which we regress households’
operator choices on GRPs along with various fixed effects using all households in non-border cable
markets (see Web Appendix Section B.2 for more details). We find a larger ad coefficient of national

advertising compared to local advertising.

Overall, the two analyses provide consistent evidence that national advertising has a larger
effect on market share than local advertising. Recall that compared to the cable operators, the
satellite operators have a wider geographic coverage and thus have a stronger incentive to run ads at
a national scale. This suggests that the national advertising channel may have disproportionately
benefited the entrants through its greater marginal effect on market share, contributing to their

successful entry and survival in the market.

4.3 Representativeness of the Border Cable Markets

As long as our identification assumptions are satisfied, our proposed strategy would maximize the
internal validity of the estimate for ad effect because it carefully leverages a subset of data that
enables the identification of the true causal effect of advertising. However, our confidence in internal
validity is achieved at the expense of external validity. A border strategy, an application of the
regression discontinuity approach, by design, makes use of a narrow subset of data collected at
the borders which may not be representative of the entire market. Thus, the estimates from our
empirical strategy may be “local” to households in the border cable markets and not generalizable
to the population. Indeed, Li et al. (2020) observes that the ad effect estimates based on border
markets tend to be smaller than the estimates based on the entire market. While we do not intend
to extrapolate our estimates to the US as a whole, the problem of unrepresentative sample might

be of concern if it leads us to over-state or under-state the effect of television advertising.

24For this reason, it is also challenging to identify the ad effect for the cable operators separately from the satellite
operators who invest in local advertising to a limited extent (see Figure 2).
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We discuss two pieces of evidence that suggest the pattern of advertising-elastic demand may
generalize to a larger subset of the population than border households. First, various subsets of
households used in estimation do not differ substantially in terms of demographics, either among
themselves or from the nationwide survey participants.?’ To the extent that the survey participants
are representative of the US population, our results may be extrapolated to the population. Second,
we estimate a set of fixed effects regressions based on more comprehensive (Forrester) samples that
are not restricted to border cable markets (details are in Section B.2 in the Web Appendix). We
run the regressions at both aggregate and household levels. One advantage of the fixed effects
regressions compared to the border strategy is as we make use of a wider set of households in
estimation and no longer rely on the identification assumption of the border strategy, we can use
as an ad proxy GRPs that provide variation even for national ads. The results not only provide
additional support for advertising-elastic demand in the television service market, but also suggest

a larger effect of national than local advertising.26

Note that estimates from the fixed effects regressions would only serve as descriptive evi-
dence. In particular, the specification cannot separately identify the advertising effect (Aj7d(m),t)
and operator-cable market-year observables and unobservables (which are captured by ;¢ in our
main model), and therefore fails to fully address potential advertising endogeneity. Nevertheless,

the results provide some reassurance on the robustness of advertising-elastic demand in the market.

4.4 Additional Robustness Checks

Alternative measure of advertising The pattern of advertising-elastic demand is robust to
the use of two alternative proxies of ad delivery, Spend and Duration. In addition, it is robust to
a proxy of ad viewership, GRPs (see the Web Appendix Section B.3). The evidence is stronger for
GRPs than for Spend and Duration, with p-values of 0.004-0.005 for GRPs, 0.005-0.116 for Spend
and 0.019-0.091 for Duration. Note that, while GRPs may approximate more precisely the actual
viewership of ads, the use of GRPs may not resonate with our identification strategy. Because
GRPs are projected based on the average television-watching behavior of households in a given
DMA, the measure accompanies two implicit assumptions. First, by construction, the use of GRPs

implies different television-watching behavior of households across DMAs, even within a border

ZTable D.1 in the Web Appendix Section D compares the demographics of the sample households across different
subsets of the Forrester data and those of the 2005 Current Population Survey (CPS) participants. The Forrester
survey participants in general tend to be more white, have a larger household size, have higher income and be
more educated than the CPS participants or the national average. Among the Forrester survey participants, the
demographics of border cable market households are highly consistent with the demographics of households in all
border counties or in all counties.

26The fixed effects regressions also allow us to address another concern specific to our border strategy: phone
companies cannot be included in the estimation sample. Despite their increasing footprints between 2006-2010
(Table 3), the market shares of individual phone companies were still very small (0-2.7% for AT&T and 0-3.6% for
Verizon), which resulted in zero shares of the operators in a large number of border cable markets. As the fixed
effects regressions permit the use of households outside of border cable markets, we observe more instances of phone
company choices and thus are able to consider them in the model.
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cable market across the DMA border. This is inconsistent with the identification assumption of the
border strategy that households in a given border cable market are similar. We attempt to alleviate
the concern by including DMA fixed effects, in addition to operator-cable market-year fixed effects.
The underlying assumption here is that the variation in viewership across DMAs conditional on
fixed effects (including DMA fixed effects) is attributable more to random factors such as channel

numbering.

Second, GRPs assume the same television-watching behavior across households in a given
DMA. We worry that the assumption may not hold due to potential differences between border
households and DMA households in general. To the extent that the television-watching behavior
of border households deviates from the DMA average, the measurement error in the proxy would
increase and cause attenuation bias. To alleviate this concern, we construct a new measure, weighted
GRPs, that permits different television-watching behavior of households within a given DMA.
Specifically, we scale the GRPs by the intensity of individual households’ television watching relative
to households in the entire DMA. We do this using a question from the same Forrester survey as
the one from which we obtain our television subscription data which elicits information on the
average number of hours per day a household spends watching television. We find that the pattern
of advertising-elastic demand is robust to the use of both GRPs and weighted GRPs as proxies (see
the Web Appendix Section B.3). Further, we indeed find a larger effect size when weighted GRPs

are used, compared to GRPs, which suggests the presence of attenuation bias in the GRPs.

Cross-border treatment spillovers We consider the possibility that households on one side
of a border cable market can be treated with the advertising from a different side of the market.
Although this is not likely given the regulations that deter signal overlapping across cable markets
(see the Web Appendix Section A.2 for more details), we cannot fully refute the possibility due to
the relatively close geographic proximity to adjacent DMAs. To address the concern, we artificially
reduced identifying variation in advertising across the two (or 