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Abstract

We measure how the bundling of television channels affemtmbwelfare. We estimate an
industry model of viewership, demand, pricing, bundlingd anput market bargaining using
data on ratings, purchases, prices, bundle compositiahaggregate input costs. We conduct
counterfactual simulations of a la carte policies that meggistributors to offer individual chan-
nels for sale to consumers. We estimate that input costdyidel5.2% in equilibrium under a
la carte. These are passed on as higher prices, offsettmguewr surplus benefits from pur-
chasing individual channels. Before any implementatiod riarketing costs, mean consumer,

producer, and total surplus change by an estimated -1.0%%d &nd 5.3%.
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1 Introduction

Bundling is widespread in multichannel television mar@ehs theory, bundling can be a profitable
form of price discrimination. It makes consumer tastes nmar@ogenous which facilitates surplus
extraction, but it has ambiguous effects on total welfateg(& (1963), Adams and Yellen (1976),
McAfee, McMillan and Whinston (1989)). Regulations mamagt la cartepricing would radically

alter the choice sets of the roughly 110 million U.S. telmnshouseholds who collectively spend
more than $50 billion annually and watch an average of mame fieven hours of television per day.
This paper predicts the impact of such a regulation on thilolision of consumer and producer

welfare.

There are widely differing opinions among policy makersnsumers, and industry participants
about the effects of mandating a la carte pricing in theHJTBis lack of consensus is partly because
regulations mandating unbundling have not been implendentenough similar circumstances to
provide direct eviden(%. Experimentation is impractical as unbundling would changé only

outcomes at the retail level, but also industry-wide negiaths between content providers and dis-

tributorsH We develop a model to evaluate a la carte pricing.

We model viewership, demand, pricing, bundling, and inparkat bargaining of multichannel
television services. We estimate the distribution of hbote preferences for almost fifty cable
television channels using ratings and bundle market shatiee dVe estimate the input costs that
distributors, such as Comcast and DirecTV, currently pagotatent providers, such as ESPN and
CNN, using aggregate cost data and observed pricing andibgrcisions. We use the demand
and cost estimates to estimate the parameters of a bilagegdining with externalities model of the

input market. Finally, we hold the estimated demand andabairgg parameters fixed, and force dis-

1Cable and satellite television systems are called multicbbvideo program distributors (MVPDs).

2In addition to numerous articles in the popular press (e.@ut&s (2003), Shatz (2006)), the Federal Com-
munications Commission (FCC) has published two reportéyaimg a la carte pricing (FCC (2004), FCC (2006)).
The National Cable and Telecommunications AssociationTiChas a webpage summarizing industry opposition
to a la carte at http://www.ncta.com/IssueBrief.aspxBaathd=15. Supporters of a la carte include the Consumers
Union http://www.consumersunion.org/pub/core_telecamd_utilities/000925.html and The Parents TelevisioanrGo
cil http://www.howcableshouldbe.com/. According to a 2@l by Zogby, 52 of cable subscribers sampled support a
la carte http://www.zogby.com/news/readnews.cfm?IDEL3

3Internationally, Canada, Hong Kong, and India have intoedivarious forms of regulations mandating unbundling

in multichannel television markets, but idiosyncratictéeas of these regulations limit generalizations.
4Some local experimentation would be useful to gather evidem how distributors would set prices to consumers.



tributors to unbundle channels, critically allowing foettenegotiation of contracts between channel
conglomerates and distributors. In these counterfactomallations, equilibrium input costs are an
estimated 145.2% higher than when distributors sell bundlehese higher costs are passed into
prices, offsetting the welfare benefits to consumers fromgbable to purchase individual channels.
We estimate that, accounting for higher equilibrium inpasts but before any implementation and
marketing costs, consumer, producer, and total welfaragiay an estimated -1.0%, 13.0%, and
5.3%.

The model has three types of agents: consumers, downstiisartbutors, and upstream channels.
We estimate consumer preferences using both individwal-end market-level data on viewership,

i.e. which channels consumers watch and for how long, an#eti#evel data on bundle purchases,
i.e. which bundle of channels consumers purchase and atpsicat We assume a functional form

for consumer utility which has the property that the more mstmner watches a television channel,
the more she is willing to pay for it. The viewership data pdes the empirical evidence necessary
for flexibly estimating a high dimensional distribution afeferences for television channels. The
bundle purchase data provides the empirical evidence saget estimate how households value

the pleasure they derive from viewing channels relativatome.

On the supply side, downstream distributors compete with e¢her by choosing both bundles and
prices and by negotiating input costs with upstream chanige assume that observed prices and
bundles are a Nash equilibrium given estimated prefereMesestimate input costs as those which
make the Nash equilibrium assumption hold. We use the ptoedd Pakes, Porter, Ho and Ishii
(2006) to incorporate a subset of necessary conditionseahply Nash equilibrium in bundle choice
into the estimation. This restricts estimated input casteflect that adding or dropping a channel

from an observed bundle should reduce profits on averagbédirms making the decision.

To model the determination of input costs, we fix an industayghining protocol based on the
model of Horn and Wolinsky (1988). The bargaining proto@atiires bilateral meetings between
conglomerates of channels and distributors whose outcamgsse externalities on other firms
due to downstream competition. We employ the equilibriumoept of contract equilibrium, as
in Cremer and Riordan (1987), which requires that no pairistridutor and conglomerate would
like to change their agreement given all other agreementse r@table empirical paper that also

studies bargaining with externalities due to downstreampetition is Ho (2009) which studies



hospital-HMO negotiations in the U.S. This paper contrsuto this line of research by using a
bargaining model that includes Ho’s take-it-or-leavefiérs as a special case. We estimate channel
conglomerate-distributor specific bargaining parametfeas produce the estimated input costs in
equilibrium.

The estimated distribution of channel preferences ref@&cmany features of the ratings data. For
example, willingness-to-pay (WTP) for Black Entertainrn@alevision (BET) is estimated to be
higher on average for black households. Similarly, WTP fakilodeon and Disney Channel are
estimated to be higher on average for family households thanon-family households. Only
about 5% of the dispersion in WTP for channels is attrib@abldemographics. We find moderate
correlations in WTP for most pairs of channels. Estimated-pnce elasticities for basic cable,

expanded basic cable, and satellite services are on av&d§e -5.58, and -4.8, respectively.

We estimate that large distributors, such as Comcast, Haug 43% lower input costs than small,
independent distributors. We also estimate that vertitagjration between channels and distributors

does not affect input costs for the integrated distribudtative to other distributors.

The estimated bargaining parameters reject take-itavelét offers as a model of the input market.
On average, we estimate that most distributors have higheyaining parameters than channel
conglomerates. For any given distributor, estimated bamgyg parameters are higher for satellite

providers than for cable firms.

We use these estimates to simulate the welfare effects oflarcarte pricing regulation. In the
counterfactual simulation, we consider an economic enwirent with one large and one small cable
market (each served by a single cable system), where the sgtiem and two “national” satellite
distributors compete by charging a fixed fee and separategfor each of the almost fifty cable
television channels in our specification. We also simulb&ewelfare effects of themed tiers and
a bundle-size-pricing regulation as in Chu, Leslie and Ss@a (2010). In all cases, we allow for

input market renegotiation between channel conglomeeatéslistributors.

There are two countervailing forces that largely deternwueresults. First, for fixed input costs,
bundling appears to facilitate surplus extraction by firifgre do not allow for input market renego-
tiation, forcing channels to be offered a la carte increasesumer welfare by 16.7% and reduces

firm profits by 3.7%. Allowing renegotiation, however, dramoally increases costs (by an esti-



mated 145.2%) as low-value customers are not served undecaate and equilibrium input costs
are roughly proportional to the average valuation per sifiiscto the channel. Prices follow suit,
eliminating the aforementioned consumer surplus gainsshgltly decreasing estimated total sur-
plus from 7.5% to 5.3%. Industry profits are estimated toaase by 13.0%, but this is before
any implementation or marketing expenses in an a la cartelwdrhile the specific numbers vary
slightly, the qualitative conclusion that consumers wadodahefit from a la carte at existing input
costs but do not due to input cost renegotiation is robusvariaty of alternative assumptions about

demand, cost, and bargaining outcomes.

Related Work This paper is related to a number of empirical papers evaly@blicy issues in
these markets (Crawford (2000), Chipty (2001), Goolsbe® Retrin (2004)) as well as several
papers addressing the identical topic. Crawford (2007} time implications of bundling in cable
markets using reduced-form techniques. While suggedtieejoes not identify the structure of
channel demand required to estimate the welfare effectsinding. Byzalov (2008) estimates a
model of demand for multichannel television using housgteVel survey data from a cross-section
of four large DMA's in 2004. He finds that forcing cable dibuitors to offer themed tiers would
decrease average consumer welfare at fixed wholesale .pHebousehold data are advantageous
compared to our individual data, but his market data aredidiio a small sample of markets in 2004
rather than multiple thousands of systems over ten years thssistudy. Furthermore, he does not
compute equilibrium input costs in his counterfactual gsiagl Rennhoff and Serfes (2009) develop
a two-channel, two-distributor model with consumer prefees distributed uniformly on a circle to
analytically study bundling and the wholesale market. Reffrand Serfes (2008) estimate a logit
demand system for channels. In both studies, they conchatétla carte regulations would likely

increase consumer surplus.

2 Intuition for Results

The contribution of this paper can be understood by appiaegidhe insights of, and interaction
between, two theoretical literatures in economics. The évaluates the welfare consequences of

bundling when input costs to the bundling firm are fixed (Sti¢lL963), Adams and Yellen (1976),



McAfee et al. (1989)). The second models how those inputscast determined in a bilateral
bargaining setting under oligopoly (Horn and Wolinsky (8)8 The ultimate welfare effects of &
la carte depend on the interaction of the effects analyzdtese literatures, in particular on the
magnitude of input cost increases that are likely to aristeua la carte. The three figures we now

describe provide intuition for the results of this paper.

Figurd_l demonstrates the price discrimination incentivéfindling by a monopolist. Consider two
goods with dispersed valuations and fixed marginal costewf given by the dashed lines in the
figure. No matter the prices it charges, pricing each gooividally requires a seller to miss out
on the surplus from high valuation consumers willing to payrethan its price and low valuation
consumers willing to pay less than its price but more tharats. Compare that to the demand
curve for the bundle. As long as valuations between the twadgare not perfectly correlated,
consumers’ valuation of the bundle will be less disperseah thhose for the components, allowing
the seller to capture more of the combined surplus with aaipgce. While we choose valuations
that are highly negatively correlated in the figure to emsathis point, it is quite general: a la

carte regulations can unlock surplus and improve consuratarg, for given input costs.

The complication is that marginal costs can change undercar&. Forgetting bundling for a
moment, consider the determination of input costs for alsiggod in a bilateral monopoly with
linear fee contracts, as in the two left-most panels of FgurFor a given input cost from the y-axis
in the first panel, the downstream distributor in the secarepmaximizes profit by choosing price
to equate marginal revenue and marginal cost. The area afpper producer surplus rectangle
is the downstream seller’s profit; the area of the lower peedwsurplus rectangle is the upstream
producer’s profit. The bargaining literature cited abowgias equilibrium input costs with linear fee
contracts are determined as a function of a weighted geanasterage of these two profits called
the Nash product. The left panel traces out the Nash produadch possible input castThe

equilibrium input cost maximizes the Nash product.

The third and fourth panels of Figuré 2 combines the insighthese two literatures to determine
input costs under bundling versus a la carte. It repeatsrdtavio panels for two goods which have

the same underlying mean valuations, but different dispess One can see that the equilibrium

SIn this demonstration, we use equal weights. In our resultsestimatel;x, the weighting for each pair of

distributor and channel conglomerate.



input cost for the more dispersed (a la carte) good is hidtaer that for the less dispersed (bundled)

good. For many distributions of preferences, this drivesagi

The key to understanding the welfare effects of a la carte ismbw how much input costs would
rise under mandatory a la carte. If modest, the insightsebtimdling literature likely obtain and
a la carte could be consumer and total welfare-enhancingxttéme, prices under a la carte will
also be high, making it much more likely to be welfare-redgciHow much input costs rise under
a la carte in practice particularly depends on the struafipeeferences for individual channels and
the relative bargaining power of channels and distributdisese are the focus of our econometric

estimation in the sections to follow.

3 The Data

We divide our data into two categories: market data, whiclasuee households’ purchasing deci-
sions or firms’ production decisions, and viewership ddtm ealled ratings, which measure house-

holds’ utilization of the cable channels available to them.

Our market data comes from two sources: Warren Communitatiod SNL Kagan. Warren pro-
duces the Television and Cable Factbook Electronic Editiamthly (henceforth Factbook). The
Factbook provides data at the local market level on bundieposition, prices, market shares, sys-
tem ownership, and other system characteristics. SNL Kagaduces the Economics of Basic
Cable Networks yearly (henceforth EBCN). EBCN providesdistthe level of channels on a vari-

ety of revenue, cost, and subscriber quantities.

Cable System (Factbook) and Satellite Data Our Factbook sample spans the time period 1997-
2007. The Factbook collects the data by telephone and maigwf cable systems. The key data
in Factbook are the cable system’s bundle compositionspttices of its bundles, the number of

monthly subscribers per bundle, the number of homes pagsie fzable system, and ownership.

5There is an additional, opposite effect on a la carte prioingnput costs. Bundling creates a negative externality
in a channel’s bargaining problem as a higher input cost eeskiemand for the other channels in the bundle. This
externality makes input costs higher under bundles; el it pushes input costewer under ALC. On average,
we find input costs rise considerably, so in aggregate thisreality effect is dominated by the niche pricing effect
described in the text. However, for some channels it is theidant effect.



Table[1 and part of Tablg 2 provide summary statistics forfhetbook data. An observation is a
system-bundle-year, e.g. NY0108's Expanded Basic in 2008.observe almost 25,000 system-
bundle-years, based on almost 19,000 system-years frarajjas 8,000 systems. Most systems in
our data offer a single bundle, while the majority of the wdtr just two bundles. Much of our data

comes from early in the sample period when fewer offeringsewiee norm.

For each of these bundles and by market type, Table 1 reperts/erage price of the bundle in 2000
dollars, it's market share, and the number of cable charoftdgsed. In markets with two or more
bundles, the average Basic service in our data costs ab8B®and offers about 9 cable channels

and the average Expanded Basic bundle costs around $3@@dfars about 30 cable channEls.

There is variation in the composition of bundles across etarknd over time. Tablé 2 presents the
share of systems in our sample that offer each of the chaimels specification. The first column

indicates whether the channel is carried on any tier of serwhile the second column indicates
whether the channel is offered on the basic tier. For exanjg3@N is carried by almost all systems
(96%) in our data. Of these, most (77%) carry it on Basic ServBmaller channels are frequently

offered on Digital Service.

Unlike for cable service, satellite offerings do not varydsography. We collected satellite menus
and prices by hand. We then matched this to aggregate satelirket share data at the DMA level

from Nielsen Media Resear¢h.

Aggregate Channel (SNL Kagan) Data We use the 2006 edition of the Economics of Basic Ca-
ble Networks (EBCN). The 2006 sample covers 120 cable chamnth yearly observations dating
back to 1994 when applicable. Information collected inekidotal subscribers, license fee rev-
enue, advertising revenue, and ownership. The data aectadl by survey, private communication,
consulting information, and some estimation. The exachous used are not disclosed. The key
variables we use are the average input cost (denotéar a given channet later in the paper),

and the advertising revenue for each channel. The averpgednst for a channel is its license fee

Digital basic packages were made possible by cable systemstiments in digital infrastructure in the late 1990’s
and 2000’s. This dramatically increased the bandwidthlalvis for delivering television channels. Prior to digital
upgrades, most systems offered simply a basic bundle oria lmasdle and an expanded basic bundle. Following the
digital upgrades, many systems also offered a higher tiemaalled digital basic.

8Designated Market Areas, or DMASs, correspond to local beaatltelevision coverage areas. There are usually

several cable systems within a DMA.



revenue divided by the number of subscribers. It measumgsinach distributors are paying for the
channel per subscriber, averaged across distributorsO0i,2his ranged from $3.26 for ESPN to

$0.03 for MTV2 for the roughly fifty channels in our model.

Viewership Data Our viewership data comes from two sources: Nielsen and &mealik. The
Nielsen data is DMA-level tuning (viewing) data. The Medgi data is individual-level survey

data.

Nielsen DMA Tuning Data The Nielsen data comes from the 56 largest DMA's for aboutf30e
biggest cable channels over the period 2000-2006 in eattedbtveeps” months of February, May,
July, and November. The main variables are the DMA, the aiogthe channel, and the program’s
rating.. The rating is the percentage of households witkasgtlone television in the DMA viewing

the programming on that channel.

We aggregate the information across programs on each dhaitini@ each month of our data. Thus
an observation is a channel-DMA-year-month, e.g. the aeerating for ESPN in the Boston DMA
in February, 2004. We have 1,482 such combinations. Thd tilumn in Tablé 2 presents the

average rating for each of the channels in our analysis.

We observe that channels’ ratings vary from DMA to DMA andhintDMA across months and
years. One important type of variation we use is how ratiragg with the demographic composition

of a DMA. We focus on six demographic factors: Family stalmspme, Race, Education, and Age.

Mediamark Individual level Data The Mediamark data comes from surveying a random sample
of consumers in the US about their media usage, consumevibehand demographics. They
survey roughly 25,000 individuals per year. Our data sphasyears 2000 to 2007. Individuals

report how many hours they watch each of over 75 cable chaimalgiven week.

In columns four and five of Tablé 2, we present the mean andaheard deviation of the fraction of
households reporting viewing a certain channel per Q}ﬂl’his is analogous to an average Nielsen

rating for that channel and for that reason we call them rigt in the table. The final column

SWe follow U.S. Census definitions for each of these variables
10These are fictional households are created from the reaiéhgil data as detailed in the Data Quality section.



reports what fraction of households report positive vieih each channel. In industry parlance,

this is known as the “cume,” short for cumulative audience.

Data Quality Issues About two-thirds of the possible observations in the Fagkbon market
share and price for cable bundles are either missing, na@taddrom the previous year, or both. We
assume this data is missing at random conditional on thenaddse characteristics of the system.

Most systems show up at least once in the time period of theest

We only observe the aggregate satellite market share atlh%& [Bvel. For the demand estimation,
we assume that there is only one satellite firm offering Dik&s Total Choice package. In reality,

both DirecTV and Dish offer three to four tiers of serviceleac

The Mediamark data is at the individual level while our madedt the household level. To use this
data to estimate our model, we create synthetic househgldsabching individuals to households
based on observable characteristics like age, cable dlitsegabscription, marital status, household
income, and race. For each observation, we randomly dramdinidual level observation. We

then draw more individuals with similar characteristicdiidn the other members of the reported
household size. If several individuals could fit into a giveusehold, we choose at random. If
individuals who share the same tastes in television tendaoymthen we will overestimate the

number of channels watched by households, while if oppsitiact, we will underestimate that

number with this procedure.

4 The Industry Model

The industry model predicts household demand for multinkatelevision services, household
viewership of channels, prices and bundles offered byibigrs, and distributor-channel specific
input costs. This section derives those predictions in $evfra variable set of parameters. The next
section, on identification, estimation, and inferencekgia particular set of parameters so that the

predictions from the model align with their empirical coergarts.

In stage 1 channels and distributors bargain bilaterally to decmgeit costs; irstage 2distributors
set prices and bundles; stage 3households make purchases; andtage 4 households view

television channels. We start from the last stage and workveards.
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4.1 Household Viewing

Let 5 index a bundle of programming being offered by cable systamDMA d in month-yeam
(e.g. Comcast Digital Basic in Arlington, VA in the Washingt DC DMA in November 2003) and
let b,,,, be the set of all such bundl We will suppress the market subscriptsd, andm for
the moment. Let index channels and |€t; be the set of channels offered in bungléNe assume
the utility to household from spending their time watching television and doing melevision
activities has the Cobb-Douglas in logs form:

viglti) = > Yielog(1+ tije) (1)

ceC;

wheret;; is a vector with components;. which denote the number of hours householdatches
channek when the channels in bundjeare available, and,. is a parameter representiiig tastes
for channelc. We will later estimate the distribution of allowing for positive or negative corre-
lations in tastes for pairs of channels. Households maympbt watch any channel, and we call
this state channel @, € C; Vj, with ¢;;, the amount of time household i spends on non-television

activities andy;, their preferences for such activities.

Each householdsolves:

max ), Vielog(1 + tije) (2)

subject to Yootije <T

with the additional restrictions that the time spent watghany channel must be non-negative, and

the time spent on channels not in bunglis zero.

The solution to this maximization problem yields househdddndirect utility from viewing the

channels in bundlg:

’U;‘kj (’yza C]) = ZceCj Yie lOg(l + t;kjc) (3)

For convenience, we index month-year combinations (e.qzeNder, 2003; May, 2004; November, 2004) by the
single indexymn.

2We have two geographic identifiers: cable marketnd Nielsen DMAsI. This is necessary due to the different
levels of geographic aggregation in our data.
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4.2 Bundle Purchases

A household’s choice of cable bundle will depend gnas well as other characteristics of the
bundle and cable system such as the bundle’s price. We asgkeraslity household derives from

subscribing to bundlg in marketn in DMA d in monthm as:
Uijndm = ,U;‘kjndm + Z;ndmw + Qi Pindm + gjndm + €ijndm (4)

wWhere, v}, = Vijnam (Vi Cinam), from (), represents the indirect utility to househaelttom
viewing the channels available on bundlep;,q., is the monthly subscription fee of bundieand
Zinam are other observed system and bundle characteristics ofdym marketn, DMA d, and
monthm. For convenience, we will sometimes refer to this triple@sfketndm”. o; = o + mpy;,

with y; householdi’s income, is a taste parameter measuring the marginatyutifiincome.

is a parameter measuring tastes for system and other bumaitecteristics £;,,4,, ande;j,a, are
unobserved portions of househalsl utility. We assume that the unobserved term has a componen
which is common to all households in the markgt,..,, and an idiosyncratic terng,;,4,. We
further assume that the idiosyncratic term is an i.i.d. difmm a type | Extreme Value distribution

whose variance we set to one.

The components of;,q, include by which MSQO, if any, the bundle is being offered, year
the bundle is being offered, and bundle name dummies (e.@sitB “Expanded Basic”, etc.).
&nam represents the deviation of unobserved demand shocks dtebatiributes from the MSO-
year-bundle name mean. These unobserved attributes inatauiiretlude price and quality of tied
Internet service, high definition (HD) service, promotibaetivity, technical service, and quality
of equipment. Theory predicts that these unobservablibdatids will be correlated with price. In
the estimation section, we will use instrumental variabdedisentangle the effect of price from any

correlation with unobservable attributes.

Defined;gnm = z;ndmszrozpjnder&jndm and;jnam = U indm+ TpYiDindm. LELF™ be the distribution
of household preferences and demographics in markBy the distributional shape assumption on
€inam, the model’s predicted market share for bundie marketn in DMA d in monthm is:

Sind — / 6xp((5jndm + M”ndm))an(l)
- L+ 2 kendm €ZP((Okndm + Hikndm))

)
Our model assumes that the amount of time spent by houselaldking channels is informative

12



for what they are willing to pay for access to those chanriétés would not be good assumption if
households valued the option of watching The Weather CHanmase of bad weather, but never
watch under normal circumstances. Another problematie gasuld be if some programming is
highly valued but only watched for a short period of time tigkato other prﬁrammin We also

assume that all households have non-negative willingrgsay for channel

4.3 Supply: Downstream Distributors

Distributors compete by choosing the composition and poicéheir bundles to maximize profits.
We assume that observed prices and bundles form a Nashoemuiliof the price and bundle choice

game.

The profit of a distributor before fixed costs is:

andm<bndmapndm) = Z (pjndm_ Z ch)sjndm(bndm7pndm> (6)

jebfndm cecjndm

where f denotes distributor, market,d DMA, m month, and;j bundle. b,q4., is a list of offered
bundles in marketdm with corresponding pricegnam andbg,am are the bundles offered by firm
f. 7y are distributor-channel specific license fees. Taking &idigor's perspective, we refer to
these as “input costs” throughout this paper. Distribytpays channet a payment of-,. for every
household which receives chanidtom firm f. Following the nature of programming contracts in

the industry, these vary by firm and channel, but not acrassdrkets served by firnp.

Separate the bundles offered in markéin into those offered by distributof and not:b,q, =

(Pfndm, D_fnam). The same for pricePnam = (Pfadm, P—fadm ). Nash equilibrium assumes:

Nash Assumption Vf andVndm, bgdam andpgmam maximizell 1,4, (bndm, Pndm) 9iVENb_gydm andp_gndm.-

The Nash assumption implies that bundle prices satisfy oinndtream firm’s first-order necessary

conditions for maximizing profit. Furthermore, if an obsealvbundle is modified by adding or

13|f this is the case, we will tend to under-estimate WTP foatigkly high-value-per-minute programming and over-
estimate WTP for relatively low-value-per-minute programg.
YHouseholds are free to not watch or block programming theytdike. However, some groups indicate that they

might be willing to pay to not receive some channels. For edaprevangelical Christian groups support a la carte so
that they may block MTV whose content they find distastefalm® liberal groups have expressed interest in a la carte

as a way to protest Fox News Channel, whose content they fintesl towards conservative viewpoints.
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removing a channel, then the profit will be less than or eqoidahé original bundle’s profit, no
matter the price of the new bundle. Identification and edimneof input costs is partly based on

these implications of the Nash assumption.

We do not have a unigueness result for the Nash equilibriaisfaricing and bundling game. The
estimation of input costs relies only on the necessary ¢mmdi of Nash equilibrium. Therefore,
multiple equilibria does not affect the properties of ouimeated parameters. Multiple Nash equilib-
ria would negatively affect both the estimation of bargagnparameters and the simulation analysis
of unrealized policies. While we can not prove uniquenessdw numerically search for multiple
equilibria by changing the starting values when computmeguilibrium by best-response dynam-

ics, but do not find multiple equilibria.

4.4 Supply: Bargaining Between Distributors and Channel Caglomerates

Input costs are the outcome of bilateral negotiations betwgstream channels and downstream
distributors. Bilateral negotiations have been studigérmsively building on Nash (1950) and Ru-
binstein (1982), as detailed in Muthoo (1999). Chipty angd&n (1999) use such models to analyze
mergers in the multichannel television industry before éh@ergence of satellite television. This
paper’s environment differs from those models becauseffsagiepend on outcomes of bilateral
negotiations that firms are not party to. These cross-natimti externalities are due to downstream
competition. Horn and Wolinsky (1988), Hart and Tirole (099VicAfee and Schwartz (1994), and
Segal and Whinston (2003) study these environments whesidaef the market has one or two
agents. Raskovich (2003) extends these models to capturetion of pivotal buyers in the multi-
channel television industry. de Fontenay and Gans (20@&nhdxhese models to allow for arbitrary

numbers of agents on both sides of the market.

We too model this situation as a game involving the upstrelaamels, or conglomerates of chan-
nels, and the downstream distributors. Distributors anthlmomerates meet bilaterally. Following
industry practice, we assume distributors (MSOs) negotiatbehalf of all their component systems
and channel conglomerates bargain on behalf of their coemgahannels. They bargain a la Nash
to determine whether to form an agreement, and if so, at vapatticost. The ultimate payoffs are

determined by downstream competition at the agreed upart ogsts.
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We assume that the agreements between channel and dti@dpatsimple linear fees: how much
must the distributor pay to the channel each month for eabkcsiber who receives the channel.
In reality, payments are linear, but contain other provisias well: descriptions of the service to
be provided by each side, standards for technical serviaeketing agreements, most favored na-
tion clauses, division of advertising spots, tiering regoients, and auditing, confidentiality, and
severability clauses. However, few contain fixed monetagdfers, and if they do, they are negli-
gible with respect to the contract’s total value. We modeldbntracts as only a linear fee for each
distributor and chann

Let U = {74.} be a set of input costs, a scalar for each pair of distributdrahannel. In the bar-
gaining stage, each conglomerate of channels and digirimgets separately and simultaneously.
We denote a conglomerate By and a channel by. Let 77 be the vector of input costs for con-

glomerate/. We assume these meetings result in the asymmetric Nashibiagsolution. In each

bilateral meetingr;x maximizes firm f and conglomerate K’s bilateral Nash product
Cri 1-¢
NPrg(tirs Voyi) = [Hf(TfIG V_sk) — Il(o0; ‘I’—fK)] [HK(TfK% V_sk) — Ik (o0; ‘I’—fK)] (7

wherell is the sum over markets.{m) of firm f’s profit function in [6) and

Mg (rpc; Uopr) = > <Zchch(‘I’)> + et (V)
7

ceK

is conglomeraté{’s profit function before fixed costg);.(V) is the total number of subscribers of
channelc coming from distributorf andr2¢ is the advertising revenue of chanegber household
hour watched. The endogenous viewership¥), is recomputed in every downstream equilibrium
using the consumer demand and viewership model. In wordsgdhglomerate profit function is
the sum over distributors of license fee plus advertisimgmeie. Advertising revenue depends on
the advertising rates and endogenous viewership of thel@megate’s channels. If there is no
agreement between a distributor and a conglomerate, tleemplut cost for each channel in the

conglomerate is positive infinity.

15| inear input costs above the production marginal cost, is ¢thse zero, are often considered unrealistic because
with downstream monopoly, the upstream and downstream fiamnsfind fixed transfers that make both better off
after changing the input cost to marginal cost. However,mthere is downstream competition, committing to linear

contracts is one way of avoiding the dissipation of profits tusuch competition.
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Negotiations are simultaneous and separatd; sg, the set of all other input costs, is not known
but conjectured.(;x is the bargaining parameter of distributbwhen meeting conglomerafte.
Allowing (i # 0.5 distinguishes asymmetric from symmetric Nash bargair@egting¢ sk to zero

is equivalent to assuming Nash-Bertrand pricing behawdhb upstream firms.

Bargaining Equilibrium  Vf, VK, 7px maximizesN Prx (i V_sx) givenU_ .

The interpretation of this equilibrium, due to Horn and Wisky (1988), is a Nash equilibrium be-
tween Nash bargains. To paraphrase, consider a simultanemee game where the players are the
bargaining pairs, each pair’s strategyris., and each pair's payoff is its Nash product. The bar-
gaining equilibrium is the Nash equilibrium of that gameisl$etup does not allow for advantages
due to informational asymmetries. Each distributor andheanglomerate sends separate represen-
tatives to each meeting. Once negotiations start, repiabes of the same firm do not coordinate
with each oth We view this absence of informational asymmetries as a wesskof the bar-
gaining model. However, in return we gain tractability inetenining how the threat of unilateral

disagreement determines input costs in a bilaterally plidjstic setting.

Anotherissue, also raised in Horn and Wolinsky (1988) asdudised in Raskovich (2003), is how to
define the disagreement payoffs. Following the Nash equilibreasoning, we assume that agree-
ments are binding in all contingencies. In previous versiaiithis paper, we have solved alternative
cases where if a pair disagrees, all other firms renegotiatdittonal on the disagreeing pair drop-
ping out forever. This case is reminiscent of the reasomnfe Shapley V&|L@ This alternative
model generated different estimates of bargaining pamensidiut did not affect our ultimate results.
Solving this alternative game is computationally more lgmaing because one must compute pay-
offs for every possible configuration of agreement or disagrent. Without more industry specific
information on what might happen to other negotiations wa@air disagrees, and given that both

models deliver similar ultimate conclusions, we chose thgker model.

16As a separate issue, we also ignore moral hazard. For exangignore the imperfectly observable choice of effort
exerted by channels into making compelling programmintp¥aihg an agreement. Descriptions of the programming
are often written into the agreements, but it is not cleanéfe is a conflict between the two parties about these terms.

Linear fees also may help resolve any more hazard issueapst
7de Fontenay and Gans (2007) make an explicit connectionavithoperative solution that has the flavor of the

Shapley value.
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In our baseline specification, we treat each conglomeraga asdivisible block of channels. This
implies, for example, that if bargaining breaks down betw@&®C Disney, which owns ESPN,
ESPN 2, Disney Channel, ABC Family, SOAPNet, and other celsnand Comcast, then Comcast
will not carry any of the ABC Disney channels. We also haveradla specification where we
treat each channel as an individual firm. We assume that fagaiement profits for each of these
channels are the profits from only that channel being dropgster than from all or a subset of
channels from the conglomerate being dropped. Recentglefaiegotiations which became public
provide evidence for both assumptions: Viacom threateneout! all of its channels, including
MTYV, Comedy Central, and Nickelodeon, during negotiatisith Time Warner Cable in late 2008,
whereas Comcast’s content division pulled Versus fromdikéin 2009 following an unsuccessful
negotiation, but continued to serve its other channel$) aa&olf Channel and E!, through DirecTV.

How multi-product firms decide between potentially comfaxgaining threats is an open question.

5 Estimation

We first estimate the distribution of preferences for ch#&sng using ratings data, jointly with the
distribution of marginal utility of incomey;, and non-price preference parametersysing market
share, price, and bundle characteristics data. We thenhese demand estimates to separately
estimate a parameterized cost function which predictsauticost,;, for each pair of distributor

f and channel conglomeraté. Finally, given the estimated demand and cost parametershaose
bargaining parametergy., for each pair so that the bargaining model induces the agtiinset of
input costs in equilibrium. While it would be efficient to esate all the parameters jointly, we

found it simpler to code and estimate the model as this seguafrseparate steps.

5.1 Household Preference Parameters

We jointly estimate a parameterized distributionafith a parameterized distribution of and non-
price preference parametets, The moments used in estimation are: (1) the fraction of éloolsls
that watch zero hours by channel for the eight combinatidricree demographic groups (black,

age, and family), (2) mean hours watched per household pemet by demographic group, (3) the
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covariance in DMA ratings with DMA mean demographics, (4amé&ours watched per household
per channel, (5) the cross channel covariance in houseloold wvatched, (6) the aggregate cable
and satellite market share by income level, and (7) the cavee of demand-side instruments,, 4,

with the unobserved demand shagk.,,.

Household:’s time spent viewing the programming on bundlet;;,q, depends on their vector
of channel preferences,, and the channels available on bundleC},.,. The ratings data are
measurements of time spent viewing at the individual ancketdevel. We estimate the distribution
of v by matching moments of the model’'s predictions of time sp@édving to moments of the

ratings data. We parameterize the distribution aefs:
Y = xio(Ilo; +v;)

wherey; is a vector whose components are indicator random variables

0, w. probp,,.
e ™ 1, w. probl — p,..

In words, each household’s vector of channel preferencesists of individual channel preferences,
~ie» Which is zero for a given channel with some probability depieg on household demographics.
If ;. IS not zero, it is a random variable whose mean depends lyjneathousehold demographics
ITo;, whereo; is a vector of demographic attributes of househol@here is a layer of unobservable
heterogeneity in channel preferences due to the vegtwhich we assume is drawn from a multi-
dimensional distribution name@ with exponential marginal distributions (whose paranstewe
estimate) and a correlation structure described by a Gaussipula> (which we also estimate).
With this parametrization, the household maximization quétion [2) yieldS;jc.am(I1, p, A, %),

each household’s time watched of channil bundle;.

One can only observe ratings data for channels which a holéséhs elected to receive. We ac-
commodate the selection into bundles by matching momenit&ahodel’s predictions of time spent
viewing conditional on bundle choice to ratings data whighikit the same conditioning. The con-
ditioning on bundle choice requires knowing parametermftbe model of bundle choice (stage
three of our model, given in equatidd (4)). We jointly estienthe parameters of the distribution of

channel preferences together with bundle choice paramasan Lee (2010). In our later analysis,
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household preferences for channels they do not receivebeil key ingredient. We conduct this

analysis by extrapolating from the distributions that wineate.

Te population moments of the model’s predicted time spewiig are sensitive to a limited set of
parameters. One may casually think of those moments’ obderunterparts as "empirically iden-
tifying" these parameters. Using this terminology.. is empirically identified by (1), the fraction
of households that watch zero hours by channel by demogragpbup,II by (2), the mean hours
watched by household by demographic group, and (3), therieoxa in DMA ratings with DMA
demographics¢’'s marginal distribution exponential parameters by (4§ thean and variance in
hours watched by household, and the correlation strucfuteliy (5), the cross channel covariance
of household hours watched (net of variance attributed toadgaphics). Identification of the other

demand parameters is discussed below.

Positive correlation for a pair of channels could arise itg@n demographic group watches both
channels, or even in the absence of demographic pattettgsé who watch one of the channels
also watch the other. Negative correlation could arise desive demographic groups watch each
channel, for example if rich households watch one of the calsand poor households the other, or

even in the absence of demographic patterns, if those whthweaie channel don’t watch the other.

We parameterize the distribution of as«o; = o + m,y; wherey; is household’s income. We
estimatea, m,, and« as in Berry, Levinsohn and Pakes (2004) and Petrin (2003)s fjéurt of
the estimation is based on Equatiéh (5). For given values, @nd the distribution ofy, we find
the values ob,,q, which equate observed market shares with predicted mahkees using the
contraction mapping from Berry, Levinsohn and Pakes (19€#)end;,q, We estimatex andq

by linear instrumental variables regression using iNSEMINECtOr.Z .4 = [2jndm Wndm)-

We assume observed non-price product characteristicsn@uariables for non-channel bundle
characteristics such as firm, year, and tier name),,, are independent @f;..,,. We accommodate
the endogeneity of price by instrumenting for it with,,,,, wherew,,q,, is the average price of other
cable systems bundles within the same DMA as cable syatelthese will be valid instrumental
variables if, for bundlg in marketn, (a) the unobservable demand shagk,,,, is uncorrelated and
(b) marginal costs are correlated with prices withis DMA outside market:. Cable systems are
physically distinct entities for which local managers havde authority, so bundle prices should

be uncorrelated with non-competing bundles’ unobserveltideacteristics. Labor costs and adver-
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tising rates are often correlated within DMAs. Followingudanan (1996), these are often called
“Hausman” instrumentsr, is empirically identified by the total cable and satelliterked share by

income level.

The model’s predicted time spent by householdatching channet when subscribing to bundle
j is given byt;;e.am(8, 7, 11, p, A, 2) and depends on the data in addition to the indicated depen-
dence on model parameters. The model’s predicted market $tiahousehold for bundlej is

Sijnam (0, Ty, I, p, A, ). Explicitly, the moment conditions used in estimation are:

1 1 Nondm . o, __ ,.cume
(1) Nndm Endm Nondm ZZ:I (EJEbndm 1{tzjcndrn >0}87‘Jndm) TCO

No' m 7 o
(2) andm anm leldm Zi:lﬂd" (Zjebndrn tijcndmsijndm) — o

(3) % Zfl):l(fcd - Ec)(od - 6) — Or g,04

(4) % ZdDzl tAcd —Ted =0
(5) andm anm % Zijil(Zjebndm (fijcndmgijndm - Ec)(fijc’ndmgijndm - Ec’)) - Utc,tcf

. N, ~
(6) andm > ndm Zjebndm m D™ Sijndm — So

1
(7) Nodm Endm Zjebndm gjnderjndm

where} " is the sum over markets, DMAs, and months in our data,,, is the number of such

ndm
~ N » ~ . .
market-DMA-monthst.; = ﬁ D Dby + > iiy tijendm$ijnam IS the average time spent
watching channet in DMA d andog = =3, Yo, ~ SN | Oinam IS the average of de-

mographico in DMA d in the third moment (witht, and o the across-DMA averages of those),
Zyindm 1S ther” instrument iINZ;,am, and we've suppressed the dependence of predicted time and
market shares on the model’'s parameters and data to ecanomgpace. On the right-hand side of
the first six moment conditions are the corresponding mosnerdgur datar2™is the share of MRI
households of demographicthat have positive viewing to channelt,, is the average time MRI
households of demographicspend watching channe) o, _, ., is the across-DMA covariation in
Nielsen ratings for channeland demographig, r., is the across-month average Nielsen rating for
channek in DMA d, oy, is the covariation in MRI households’ time spent watchingrepair of

channels¢ andd/, ands, is the market share for cable (and, separately, sateljtelemographic.

Nonam 18 the total number of households who have demographic cteaistico in marketndm and

D is the total number of DMAs. The set of demographic chanasties we use depends on the set of
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moments. For the set of moments associated with the firstwvewse each of eight combinations of
black, family, and whether the head of household is aged%fveFor the set of moments associated
with the second and third rows, we use whether the housebalaimily or not, income level, race,

whether the head of household has a bachelor’'s degree, @aadé¢tof the head of household. For the
moments associated with the second-to-last row, we usen@cpartiles only. For convenience, the

labeling of the moments to the left of the brackets corredpdn their description on the previous

page.

5.2 Cost Estimation

National-average input costs, the necessary conditiopiechby Nash equilibrium in prices and
bundles, and the observed prices and bundles identify icymis. National-average input costs are
direct evidence. The rest is indirect evidence; what conjuli costs have been given the Nash

assumption and observed prices and bundles?

We parameterize;. as a function of channel characteristics scaled by a fumctiéirm and channel

characteristics:
Tre(n,0) = (4 nx)exp(prt MSOSIZE; + @2 Vy.)

wherez, is the Kagan average input cost for channedM SOSIZE; is firm f’s total number of
subscribers, antd /;. is the ownership share firghhas in channed While different channels may
have different base rates, we assume the functional forimeoéffect of distributor size and vertical
integration on input costs is the same for all channels. €ast has a 30% discount on the base
rate of ESPN, it also has a 30% discount on the base rate of @NiNfor any other channel that it

is not vertically integrated with.

A weighted average af;. over firms predicts the national-average input cost for eheimnelk. The
Kagan EBCN data set’s channel input costs are the empiicedterpart of these averages. The first
set of moment conditions is that the model’s predicted agggeeinput costs should equal observed

aggregate input cost$r. }.

Eslre(n, o)l =7 = 0

8This information was collected from a number of differentisxes, primarily various years of SNL Kagan’s EBCN
and historical issues dflultichannel News
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The first order condition to maximize firrfis profits with respect to the price of bundien market

ndm iS:

dandm(bndmapndm> o Z (p - Z T )dsjndm<bndmapndm)
indm c

— + Skndm(bndmv pndm)
dpkndm dpkndm

JEBfndm c€Cindm
This says that bundlg’s optimal price is equal to the input cost of bundiglus a mark-up that
depends on demand conditions and the other bundles in tHeemahis condition holds in a Nash
equilibrium for each firm in each market, given all other bi@sdand prices. Given the estimated
demand parameters and observed prices and bundles, Wémdheimpliedzcecjndm 7. for each
bundle which we callic;,q,. The second set of moment conditions is that the differeeteden

7t.(n, ¢) should have zero covariance with the size of buneMSO and

ndm

MCjndm and Ececj
the number of own vertically integrated channels includebundle;.

The Nash assumption also implies the necessary conditibpsofit maximizing bundle choice
for each firm given the price and bundle choices of its rivaBur estimation uses a subset of
these necessary conditions as moment inequalities. Theitothe same as for the optimal pricing
conditions. There are only certain cost parameters whitsfgdhat adding or dropping channels
is less profitable than keeping the observed bundles. Wespuwaindidate parameter estimates if
they imply that altering observed bundles are profitableadmns for distributors. Firms may have
unobservable information about these decisions whichkftiihaddressed, would bias our estimates.
We assume that the firm’s unobservable information is fixe@ fgiven channel across markets, and
sum the profit of changing from observed choices across daepadscisions for a given firm and
channel pair. For example, we may see Comcast carry ComealyaCan one market and not in
another. Our moment inequality conditions are that the stiheodifference between the observed

and deviation profits should be weakly positive.

Because adding or dropping channels is a discrete choieemiblied restrictions are inequalities.
We follow the set-up in Pakes et al. (2006). From the Nashrapsan, the profits to firmf in

marketn are higher for its chosen and observed bundles and pricegdhalternate bundles:
IT pdm ((Pgndms D—fndm); (Pfndm: P—fndm)) = pndm ((Penam> P—fndm)s (Pndm: P—fndm))

We approximatél,q, using the profits predicted from the model, .,,,, which of course depend
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on input costs.
I tdm ((Pgndms P—fndm); (Ptndm:s P—fndm)) = 7 fndm ((Dtadm: P—tndm ), (Ptndm: P—fndm)) + Vfndmb1 + Vfndmb -

Vrnamp,1 1S the error in the approximation that is unknown to the firntewmaking their bundling
decision. vy,q4mp1 CONtains measurement error and firm uncertainty, ., . is the error in the
approximation known to firms at that timez;,,q,,» contains, for example, the loss a vertically

integrated channel would suffer if its integrated disttdyicarried a competing channel.

Following Pakes et al. (2006), we define

ArIfndm(ba b,) = andm((bfndm7 b—fndm>7 (pfndm7 p—fndm)) - andm(( ;'ndm7 b—fndm>7 (p;‘ndmu p—fndm))
and
Arfndm(bu b/) = Tfndm<<bfndm7 b—fndm>7 (pfndm7 p—fndm)) - Tfndm(<b;‘ndm7 b—fndm)u (p;‘ndnm p—fndm>>
Vindmbb',1 = Vindmb2 — Vindmb' 2
Vindmbt',2 = Vindmb2 — Vindmb' 2

We assume that for two marketglm andndm’ and the same firmy spampp 2 = Vindm pp2 =
Vb 2

Therefore, any unobservable error in the approximationafits for adding or dropping channels is
common to all markets for a given firm. For example, the beoégidding Turner Classic Movies,
a channel vertically integrated with Time Warner Cablet thaot accounted for in the functiahr

is the same in any Time Warner Cable market.

This assumption and the Nash condition imply the optimadiing moment conditions:
E[Arfndm(b, b/) + A’I‘fndm/(b,, b)] > 0

The estimation routine punishes input cost parametersevingsliedr functions violate this condi-

tion.

The optimal pricing condition identifies the cost parameter its own. Furthermore, in its absence

the cost parameters are partially identified. Stackinghheetsets of moment conditions together:
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Agg. Input Costs [ E¢l7te(n, ¢)] — 7e

Nash Pricing 5 225 S Zjnam(MCjndm — X oec,,. T, 9))

Nash Pricing 7225 Vijnan (MiCjnim = 2 ec, o Tre(0: 0))

Nash Bundling I min(0, % Zj AT fram (Djndm, 031, ©) + ATty (U, Ojnam; 1, ©))

We estimate; andy by minimizing the empirical analog of these moment condsio

5.3 Channel-Distributor Bargaining Parameter Estimation

The unobserved parameters of the bargaining game are eagloowerate and distributor’s pair-
wise bargaining parametefs,. We use no additional data in identifying the bargainingpaeters.
They are functions of the estimated cost and demand paresaetd the protocol of the bargaining

game.

In practice, we choose the values@f; to minimize the distance of the bargaining model's equi-
librium input costs and estimated input costs. The demaddacing model implies a set of input
costs which deliver higher profits for both channel and digtor than no agreement. If this set is
non-empty, it will usually be an uncountable set. In thissgdise two firms will disagree over what
point in the set should be chosen. The conglomerate will et prefer higher input costs, the
distributor will always prefer lower input costs. The bargag model, for a fixed vector ofx,
resolves this disagreement. Part of the resolution is dtheetbargaining protocol and the respective
parties’ outside options. The rest is due to the bargainargmetergk. The estimated input costs
are an estimate of the actual resolution point. Therefdre estimated bargaining powers are the
(x which imply equilibrium input costs from the bargaining nebds close as possible to estimated

input costs.

Identification of(; relies on two key ingredients. First, we are able to estimpatespecific input
costs. Second, the marginal cost of upstream producticngonly known to be zero. When costs
are not observed nor separately estimated, they are notaselyaidentified from the bargaining
parameters. The analyst would not know if the input costhayle because marginal cost is high or
because the upstream firm’s bargaining parameter is higthidrapplication, because of these two

ingredients, we are able to separately identify the banggiparameters from cost parameters.
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The ultimate payoffs for each of the parties involved in laamang is determined after downstream
competition has taken place. When solving for equilibriumput costs, we re-compute, for each
potential input cost, the viewership, subscription, ardipg decisions at each stage of the model.
These equilibrium quantities determine how much advedisevenue is sold and how much rev-
enue the conglomerate receives from each distributor. éehribe advertising revenue as a linear
function of household hours watched. We estimate a chaspesdific advertising price using Ka-

gan advertising revenue data and Nielsen ratings data. &ecinel’s estimated advertising price is

simply its advertising revenue divided by its average matitiousehold rating.

Computing equilibrium input costs is computationally deriag. For both the estimation of the
bargaining parameters and the counterfactual, we simghldycomputational burden by assuming
there is one large market and one small market. We furthemasshere is one cable distributor
for the large market and a separate cable distributor fostial market. There are two “national”
satellite providers that compete with the cable operatoesich market, but must set the same prices
and packages in both markets. The simplified industry siraceduces the number of players in the
bargaining game, which in turn reduces the computationadsuof estimation. The downstream
local market structure is the same as in the estimation, mnekility during the time period of the
sample: one cable and two satellite options per market. dith simplification, it would be neces-
sary to solve the bargaining game with many simultaneoustiegpns, and to have the downstream
competition take place in thousands of markets. The simatibn allows a connection to the es-
timated cost parameters by having different sized distotsuwhile economizing on computational

time.

6 Estimation Results

Demand Estimates Table 3 presents estimates of the price sensitivity pammne), the impact of
income on price sensitivityr,), and differences across demographics in tastes for tisgdeugood.
The estimated price sensitivity parameteFi&44 In markets that offer Basic, Expanded Basic,

and Digital Basic cable services, this yields an average niae elasticity for Basic of-2.79, for

®Moving from OLS ¢ = —0.27) to IV (& = —0.44) suggests that our instrumental variables strategy is iwgrks
theory would predict.
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Expanded Basic of-5.58, for Digital Basic of—12.31, and for Satellite of-4.81. These are on par

with most previous estimates in the literattite.

Table[4 reports, for each channel, information about theidigions of WTP implied by our esti-
mates. The first three columns of the table report, for a sitediset of 20,000 households, the mean
and standard deviation in WTP for the channel among thosevéthae it positively and the share of
households that value it positively. Figure 4 presentsregts of the full marginal distribution of

WTP for a subset of these channels.

The WTP estimates mimic the patterns in the Nielsen ratingdediamark consumer survey data.
The mean and standard deviation of WTP for ESPN ($2.75, $&@gigher than for Bravo ($0.59,
$0.68) because the mean and variance of ESPN’s ratings ginertthan Bravo’s. The estimated
share of households with positive tastes for TNT (0.72) ghér than for the Golf Channel (0.08)

because more consumers report watching TNT than the Golirigha

The dispersion in WTP for any given channel can be decomposethe dispersion which can be
attributed to demographics and that which cannot. Disperdue to demographics comes through
the impact of demographics on tastes (il&.or p4,.) While further dispersion comes through the
distribution of unobserved tastes for channélsOn average across channels, 5% of the dispersion
in WTP can be attributed to demographics, although this @mbch higher for individual chan-
neI Columns three and four provide an example of demographectstby reporting mean WTP
for family and black households, respectively. Family lehads are estimated to prefer channels
offering family-oriented programming like the Disney Cin@hand Nickelodeon. Black households
are estimated to generally value channels more highly, avgtrong effect for BET ($4.13 versus

$1.14 among all households).

Correlations in WTP between pairs of channels can ariseigirdemographic groups sharing tastes
for those channels, or through the correlations estimat&ed iMost pairwise correlations are be-

tween -0.1 and 0.1, although some pairs of channels havegsir@orrelations. We estimate that

20The FCC (2002) (-2.19), the GAO (2003) (-3.22), Beard, Fétitl,and Saba (2005) (-2.5), Chipty (2001) (-5.9),
and Goolsbee and Petrin (2004) (-1.5 for EB, -3.2 for DB, f@rdSatellite), have all separately estimated the average
own price elasticity of cable services, using market shaggassions, diverse data sets, and instrumental variables
techniques.

2lwe calculate this by regressing, for each channel, WTP ferctiannel among 20,000 simulated households on
their demographics and then constructing a weighted aeevbiine 22 from those regressions using the mean WTP for
the channel as a weight.
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ESPN and ESPN2 have a correlation in household WTP of 0.4BNE&hd Fox Sports of 0.29,
MTV and SoapNet of -0.16, and CNBC and Comedy Central of -0Th& last column in Tablel 4
shows that the channel estimated to have the highest diorela tastes for each channel accords

with intuition in who is likely to be the target audience oéthrogramming on both channels.

Input Cost Estimates We estimate median marginal costs for bundles to vary fror®@for Basic

to $47.31 for Digital Basic packages. For Basic and Expaifesic, these imply margins for cable
systems consistent with that reported in FCC (2008); foitBigasic, they imply slightly negative
margin

The demand estimates are combined with Nash pricing andibgrassumptions and EBCN aver-
age input costs per channel to estimate differences inhpamrel input costs across distributors. We
attempted to project the estimated bundle marginal coststba channels in the bundle, but did not
find enough variation in the bundles to do so with any staasfpower. By bringing the extra in-
formation contained in EBCN'’s average costs and the Nashndlng assumptions, we are able to
estimate not only channel specific input costs, but also hose input costs differ for downstream

firms based on size and vertical integration.

The estimated input cost parametejsand ¢, in Table[% imply that Comcast, a distributor with
roughly 23 million subscribers, faces input costs 13% belwese of a small distributor. The esti-
mated effect of vertical integration is slightly positivegntrary to economic theory, but not statis-
tically significantly different from zero. Of the three monteonditions, the EBCN average costs
help pin down the overall level of input costs while the Naslpiicing and bundling assumptions
help pin down how those input costs vary across distribudbdifferent size and/or integration sta-
tus. For robustness, the second set of columns of Table 5trggosame estimates excluding the

Nash in bundle moments conditions. There are few differ&nce

The patterns in the data generating these estimates ardrdeaTablel6. It shows that observed
prices and estimated marginal costs are lower on averaderfyg distributors, conditional on the
characteristics of the bundle. Consequently, we estinaage Idistributors to have lower per-channel
input costs. Similarly, prices and estimated marginal<ést bundles don't vary in a statistically

significant way for distributors who offer many of their owertically integrated channels. One

22\We conjecture this is due to introductory pricing of new tigiservices.
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might expect these distributors to at least carry theirig@ly integrated channels more often than

other distributors, but this is not true for most of the \aaliy integrated channels we examitie.

Bargaining Parameter Estimates We report our estimates of channel conglomerates’ bamgini
parameters relative to distributors in Table 7. Smalleusalindicate relatively more bargaining
power for channels. We estimate that bargaining paramatersisually between 0.25 and 0.75.
These estimates discourage assuming take-it-or-leaféeis as the estimated bargaining param-
eters are neither zero, which would imply channels takehalrharginal surplus, nor one, which
would imply distributors do. ABC Disney, Time Warner, Newsr@oration and Lifetime (jointly
owned by Disney, Hearst, and NBC) are estimated to have #wept bargaining power among

channel conglomerates.

We find that the bargaining parameters are higher for siélims than cable firms. In equilibrium,
big cable firms have lower input costs than satellite firms wuprimitives like market size and
preferences for cable versus satellite. This discount evtwel larger if the two firms had equal
bargaining parameters. Within cable firms, big cable firntssamnall cable firms have roughly equal

estimated bargaining parameters.

7 The Welfare Effects of A La Carte

7.1 Theoretical Predictions

For a fixed set of channels and ignoring capacity constraiméssocially optimal allocation would
deliver every channel in existence to each household treaahmositive willingness to pay for that

channel. Bundling excludes households that have positillmgness to pay for some channels,

23t is true for some new and small channels that are too sméaktmcluded in either the TMS or Nielsen viewing
data and are therefore not part of the analysis. For exarbpte, CNN, a large and highly watched news channel,
and CNN International, a smaller channel targeted towandisternational audience, were vertically integrated with
Time Warner Cable during the sample period. Pricing andiagerdecisions for bundles with CNN do not differ
systematically for Time Warner Cable compared to otheritistors. CNN International, on the other hand, is carried
much more often by Time Warner Cable than by other distritsutdlore analysis would be necessary to determine
whether Time Warner Cable’s specific markets have hightagdsr international news, but the pattern holds condition
on market characteristics. Chipty (2001) focuses on a samalspecific group of vertically integrated channels to find
that integration does affect costs and carriage. Here, ww $hat this is indeed true if one looks at certain less-
established channels, but not for the established channels
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but do not derive a value from the full bundle that justifiesgtice. A la carte pricing of channels
allows for those excluded under bundling to purchase soraer@is. However, a la carte partially
excludes households who have positive valuations for atlarninat do not exceed the prices at which
the channels are being sold. Which of these two effects dat@srdetermines the total welfare effect

of a la carte, and is one output of the counterfactual exercis

How the surplus generated by multichannel television serid split between and within consumers
and firms is also of importance to policy makers. Bundlingotigaunder monopoly suggests that
consumers with highly variant preferences, as we estinéeision households to be, are better off
underia carte pricing in the short run (Adams and Yellen (1976))e Theory under oligopoly is less
established and offers ambiguous predictions about tleetsfbf a la carte on consumer welfare.
Furthermore, neither of these literatures consider théaneskffects allowing for renegotiation of

linear contracts between upstream and downstream firms.

In the long run, the conclusions of economic theory on thdaxeleffects of a la carte are even less
clear. Many opponents of a la carte claim smaller channgdeamg to niche tastes will become
unprofitable and exit in an a la carte environment. Othersnctaey may invest less in program
guality. We do not model the impact of a la carte on these lumgeutcomes. Further research of

their evolution in an equilibrium setting is necessary teess these effects of a la carte regulations.

7.2 Counterfactual Simulations

Supporters have suggested various implementations ofaxti jgolicies. These range from requir-
ing firms which bundle to allow consumers to opt out of progranyg and receive a rebate (as in the
Family and Consumer Choice Act of 2007) to separately prihedhed tiers to offering separately
priced individual channels. We simulate three outcomel:afla carte (ALC), themed tiers (TT),

and bundle-sized pricing (BSP).

In all our simulations, we make a number of assumptions stersi with a short-run analysis. We
assume that preferences are invariant to the policy chaAgediscussed above, we assume that
channels do not alter their programming following the pplithange, nor do new channels enter
or existing channels exit. We assume the technical, adtratiten, billing, and marketing costs of

firms are the same when firms are allowed to bundle as when fienf®iced to sell channels a la
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carte. Finally, we assume that households don't incur atna@ognitive costs from choosing from

the larger choice set.

In what follows, we describe in some detail our preferrediites They represent our best esti-
mates of what outcomes would be under various counterfigotiliay environments. We recognize,
however, that there are many assumptions underlying thafgpeumbers we present below. In
AppendixX B, we assess the robustness of our conclusiongetmalive assumptions underlying our

analysis.

Full ALC  Our baseline simulation has one large and one small cablketas in the bargaining
power estimation. Each is served by its own cable providdrtewo “national” satellite providers.

The demographic distribution for each market is that of thehl United States.

Table[8 summarizes our baseline results. We report econontéomes implied by our estimates
under three scenarios. The first scenario is a bundlingibguiin where each distributor competes
by setting a single fixed fee for a bundle of all the 49 chanielsur analysis. Tablg]9 lists the
included channels. The second scenario is a Full ALC equilib without renegotiation. In this
counterfactual, each distributor competes by setting alffiee and separate a la carte prices for
each channel in the specification. The input costs they fagetallow for renegotiation, however.
That is, the input costs are the same as those we estimatée Winealistic in television markets,
this is the maintained assumption in most of the theoryditeme anaﬁing this issue. The last

scenario is again Full ALC, but allows for the renegotiatidinput cost

We also simulate the effects of ALC on channels’ advertisewgnue. For each channel, we assume
that the price per minute of advertising they receive undexdbng will also be what they receive

under ALC. The change in their advertising revenue is therphi given by their current adver-

24 In this equilibrium, we made the simplifying assumptionttdastributors set ALC prices equal to their agreed-
upon input costs and earned profits only on fixed fees for actetheir platforms. We did so primarily for com-
putational reasons. Solving for renegotiated input castthé full ALC equilibrium requires repeatedly solving for
downstream prices at candidate input costs. Numericat®mahose pricing equilibria appear to propagate into the
bargaining equilibria at tractable convergence tolerano®aking that optimization non-smooth. It also makes it ex-
tremely time-consuming as the pricing equilibria must bgesded at each iteration in the solution of the input costs
for each distributor-conglomerate pair and these in turstrbe iterated to obtain the bargaining equilibrium. We feel
comfortable with this assumption for two reasons. Firsfpteeimposing it we were finding downstream markups of
between -5 and 10% for input costs close to but not quite iegaquilibrium values. Second, it is consistent with the
predictions of Armstrong and Vickers (2001) and Rochet aate§2002) who find cost-based two-part tariffs charac-
terize the equilibria in some settings analyzing competiimong price-discriminating firms. In Appenflikx B, we allow
for downstream margins to be 10% rather than 0 and obtairitgtisly similar results.
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tising revenue times the percentage change in their viewnmjed by the counterfactual. This is

converted to a per-household basis when calculating texahue in Tableg 8 amndl 9.

The top panels in Tablg 8 present general features of theusdquilibria. We see that while most
households purchase some cable or satellite service irutiiglibg equilibrium, this is even greater
under a la carte as households unwilling to pay the full cbtt@bundle opt to purchase a smaller
number of channels. As expected, households under ALC psectewer than the full complement

of channels.

The bottom panels in Tablé 8 summarize the welfare effects 6. Comparing first the bundling
and Full ALC without renegotiation, we see that channel profits drop signifiggidiéspite an in-
crease in advertising revenue), distributor profits inseeslightly, and overall industry profits fall
(by 3.7%). Consistent with the theory literature, consusgplus rises by 16.7%, driven both by
reduced expenditure among those that previously purchtseoundle and the addition of house-
holds that were previously excluded from the market. Thesiase in consumer surplus outweighs

the fall in profits, meaning total surplus rises by 7.5%.

Allowing for renegotiation in the last set of columns chamd@feese conclusions. Most input costs
increase, some dramatically so. The total for the chanmetsir analysis increases an estimated
145.2%, increasing prices paid by households. Mean consexpenditure increases an estimated
14.2%.

These input cost increases also have important effects areielnstead of reducing channel prof-
its, all of channel, distributor and industry profits ararasted to increase, the latter by 13.@%-

stead of modestly increasing consumer surplus, estimateicner surplus is effectively unchanged
(-1.0%). The predicted change in total welfare is still pigsi but lower than before renegotiation as
some households no longer purchase some channels of mouaha¢ whose input costs and thus

prices rise.

Table[9 breaks down the input cost and profit effects by thaeméla included in our analysis. The

first three columns report the estimated monthly licensgesubscriber under bundling for the

25This need not be surprising. There is tremendous unceytairthe industry about outcomes in an ALC world.
Neither channel nor distributors may know the structure erheind for channels and/or bargaining outcomes under
ALC. Our results suggest ALC would be profitable for the irntdpsOf course, any equipment, administration, billing,
or marketing costs arising under ALC would reduce thesetgrgfossibly further reducing consumer surplus and even
causing total surplus to fall.
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large cable operator, the license fee under ALC with renagioh, and the percentage change (with

similar effects for other distributors). There is consal#e heterogeneity across channels in the
effects of ALC. Some channels are estimated to increasdlitense fees by 500% or more (Cartoon

Network, Food Network, Toon Disney), while others are eated to cut their fees (Hallmark,

Oxygen, TV Guide@

There are similarly heterogeneous effects on channel uegerrhe remaining columns in Table 9
report total (license fee plus advertising) per-househldnue to each channel under bundling and
ALC with renegotiation, the change between them, and thegmésige change in the component
(license fee, advertising) revenues. Total channel d#ilfae revenue increases by an estimated
26.0% and advertising revenue by 10.3%, the latter drivembreased viewership by households
that did not purchase under bundling. There is significatiinesed heterogeneity across channels,
with some predicted to lose 40% or more of their revenue (AKLygen, Versus) while others are

predicted to increase revenue by 100% or more (Animal Pj&NN, TV Land).

Themed Tiers and Bundle Sized Pricing We also simulated two alternative regulatory scenarios.
In the Bundle-Sized Pricing (BSP) scenario (Chu et al. (2010 assume downstream firms con-
tinue to offer a bundle of all the channels, but add to thisckpge of fifteen channels assembled by
each household according to their tastes. In the ThemadTig¢ scenario, we assume downstream
firms offer five tiers (Sports, News, Family and Educationsidand Lifestyle, and General) from
which a household can choose any combine@om this scenario, distributors also charge a fixed
fee. In both scenarios, distributors and channel conglataesmrenegotiate input costs. Tablé 10

reports the results.

Outcomes under BSP are quite similar to our baseline Full Aeslilts. Opt-in increases con-

siderably as many consumers not willing to purchase thebfudidle select instead the 15-channel
alternative. Consumer surplus increases relative to FuC Aut just enough to make consumers
effectively indifferent (-0.1%) relative to the baselinendle. Firms are slightly worse off, indus-

try profits increasing by 5.3% instead of 13.0%, and totabkisris slightly lower (2.3%) but still

positive. Outcomes under themed tiers are more dramati@nMensumer expenditure increases

26\We predict Oxygen should in fact pay distributors for cayeiaNegative payments to one side of a two-sided market
can be optimal given that one can recoup those payments ertiging revenue.
2’See the notes to Taldle]10 to see the identities of the chaimeklsled in each tier.
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considerably despite a fall in channels watched. Estimed@dumer surplus therefore falls consid-
erably (-20.7%). Channel profits soar, yielding an aggeegatdicted industry profit increase of

31.1%. Total surplus remains weakly positive.

Results Summary Our findings confirm the intuition regarding the likely effeof ALC described

in Section2. When we do not allow for renegotiation (TahleC8lumns 2-3), we turn off the
input-cost-raising bargaining effect and find consumeplsisrincreases considerably (+16.7%) and
industry profits fall (-3.7%). As suggested by much of thediiny literature, for fixed input costs,
we find bundling transfers surplus from consumers to firmselMive allow for renegotiation (Ta-
ble[8, Columns 4-5), costs rise (+145.2%), prices followt,sand these consumer surplus gains are
eliminated (-1.0%). Things are even worse for consumersgutigmed tiers (Table 10, Columns 4
& 7). The bundling of channels within the tiers eliminatesanwf the consumer surplus benefits
accruing under Full ALC andtill yields (67%) higher input costs. This worst-of-both-warlalit-
come significantly lowers consumer surplus (-20.7%). Owlitative conclusion is that consumers
could in principle benefit from mandatory a la carte at ergptnput costs, but would not in practice

benefit due to input cost renegotiation in an a la carte world.

Robustness Our goal is to accurately measure the welfare effects of ark@ pricing in multichan-
nel television markets. As such, it is important to have awrfce that this fundamental conclusion
is robust and not sensitive to particular assumptions uyidgrthe model, estimation, or counterfac-
tual simulations. In AppendixIB, we consider the robustrésair results to alternative assumptions
on demand, cost, and bargaining, including allowing forgpgschannel margins for distributors in
the counterfactual, different distributional assumpsidor preferences, turning off unobserved cor-
relation in tastes, and allowing renegotiated input castset half or double what we estimate. Of
these, only the last has a material effect on our welfarenaséis and the most likely direction for
these (input cost doubling) merely reinforces our qualitatonclusions that a la carte is unlikely to

benefit consumers.
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8 Conclusion

This paper has combined a model of the multichannel tevisidustry with market and viewership
data in order to evaluate the welfare effects of proposedcar® pricing regulations. We extend
a standard demand model to a setting of joint purchasing gwveevship decisions and combine it
with a model of distributor pricing and bundling, and chardistributor bargaining. We estimate
the model using demand, pricing, viewership, and cost data the industry. We use the estimated
model to simulate an unrealized regulatory environmerd:catte pricing regulations. Critically, we
allow for the renegotiation of supply contracts under a kdecand find that total input costs for the
49 channels in our analysis would rise by 145.2%. We comgeelistributions of consumer and
producer surplus under a simulated bundling setting witis¢hunder a la carte allowing for these
cost increases and predict that, in the short run, consuraane would decrease approximately
1.0% under a la carte regulations, while industry profits tatal surplus would increase by 13.0%
and 5.3%, respectively. Any implementation or marketingtsof a la carte could make it worse for

all.

One could improve our analysis of bundling in this industrjuture work by either improving upon
the specifics of the model and estimation we propose, or bingadore levels of strategic behavior.
Regarding the former, we employed a model of bargaining lwban be improved upon in several
dimensions. An extensive form game which accounts for tfenmation asymmetries about secret
contracts would be a major improvement. Regarding ther)attie long-run effects of a la carte
regulations on entry, exit, content, and quality of chasrek often raised as concerns by policy

makers.
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Figure 1: Dispersion in WTP for components is higher thapelision in WTP for a bundle
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Notes: These figures provide the intuition for the determinatiomgiut costs under Nash Bargaining. The left figure
shows the value for the input cost that maximizes the NastuRtainder bilateral monopoly with linear fee contracts
and symmetric bargaining parameters. The solid lines imi¢ie¢ panel of the left figure show the demand and marginal
revenue for the product faced by the downstream firm. Totak®) profit is divided between the downstream distributor
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is assumed to be zero. The left panel of the left figure reploetsalue of Nash Product (as in Equatibh (7) for different
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values ofr. The reported input cost maximizes the Nash Product.

The right figure demonstrates the consequences to inpug obste firm facing a product with more dispersion in
tastes (as typically happens under a la carte pricing). &biitimal input price in the left figure, the downstream firm
wishes to raise price and earns a greater share of the taffitl pfhe upstream content provider recognizes this and
bargains for a higher input cost. These dynamics are evidaht shape of the Nash Product for the more dispersed

tastes.
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Table 1: Factbook Summary Statistics

N Mean SD Min Max

All Bundles
Price 24,576 23.33 9.00 0.00 87.06
Market Share 24576 045 0.26 0.00 0.99
Total Cable Channels 24,576 19.8 15.2 0 176

Basic Only Markets
Basic Service

Price 14,486 23.73 6.38 0.00 80.25
Share 14,486 0.54 0.22 0.00 0.99
Total Cable Channels 14,486 17.3 9.4 0 95

Basic and Exp. Basic Markets
Basic Service

Price 4,073 13,51 5.70 0.00 47.67

Share 4,073 0.11 0.15 0.00 0.89

Total Cable Channels 4,073 8.90 7.65 0 56
Expanded Basic Service

Price 4,073 27.29 7.83 0.00 87.06

Share 4,073 056 0.19 0.00 0.97

Total Cable Channels 4,073 26.4 10.0 0 77

Basic, Exp. Basic, and Dig. Basic Markets
Basic Service

Price 377 1354 576 0.00 38.68

Share 377 0.20 0.11 0.01 0.68

Total Cable Channels 377 8.1 6.7 1 67
Expanded Basic Service

Price 377 3440 7.35 0.00 61.51

Share 377 039 0.15 0.01 0.80

Total Cable Channels 377 46.2 111 18 89
Digital Basic Service

Price 377 4465 9.91 0.00 70.27

Share 377 0.12 0.08 0.00 0.47

Total Cable Channels 377 772 194 37 176

Notes:This table reports sample statistics from our individuélleasystem (Factbook) data for all markets and by type
of bundles they offer. An observation is a system-bundig=yerices are in 2000 dollars. Market shares are defined as
subscribers divided by homes passed, with homes passeddla8rihe set of households able to purchase cable service
from each system. Both are in the data. Total cable chanrgls x
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Table 2: Channel Summary Statistics

Cable System Carriag] Household Viewership
Data Source Factbook Nielsen Mediamark
Any Tier | Basic Tier Mean Mean | StdDev
Channel (Pcntge) | (Pcntge) Rating | Rating | Rating | Cume
ABC Family Channel 89.9 76.1 0.4 0.6 1.5 31.6
AMC 47.1 30.7 0.5 0.6 1.4 27.2
Animal Planet 17.9 119 0.3 0.6 1.5 34.8
Arts & Entertainment 63.3 48.7 0.7 0.8 1.7 37.8
BET Networks 16.3 11.0 0.4 0.3 1.5 10.6
Bravo 7.7 3.3 0.2 0.2 0.7 14.4
Cartoon Network 23.4 15.6 1.6 0.5 1.8 20.9
CNBC 29.5 19.8 0.2 0.5 14 29.5
CNN 93.5 78.0 0.7 1.8 3.0 53.8
Comedy Central 18.3 11.0 0.5 0.5 1.3 27.6
Country Music TV 46.1 37.3 0.2 0.2 1.0 13.5
Court TV 10.7 4.5 0.4 0.4 1.4 18.1
Discovery Channel 85.6 71.9 0.6 1.1 1.9 50.9
Disney Channel 37.8 29.3 1.2 0.5 1.4 21.2
E! Entertainment Television 171 10.8 0.3 0.3 0.9 24.4
ESPN 96.0 77.0 0.9 1.1 2.2 40.7
ESPN 2 30.8 21.2 0.3 0.5 1.4 25.2
Food Network 8.3 4.4 0.4 0.5 15 26.7
Fox News Channel 14.9 9.8 0.8 1.0 2.2 40.0
Fox Sports Net 27.7 18.3 0.3 0.4 1.2 20.2
FX 15.1 9.6 0.5 0.4 1.2 23.3
GSN 4.0 0.7 0.2 0.2 0.9 7.4
Golf Channel 5.6 1.8 0.0 0.1 0.6 6.9
Hallmark Channel 4.7 3.1 0.3 0.2 1.0 10.8
HGTV 20.2 13.0 0.6 0.6 1.6 27.5
History Channel 26.3 18.2 0.6 0.8 1.7 37.9
Lifetime 55.5 41.8 0.9 1.0 2.2 34.4
MSNBC 9.3 5.0 0.3 0.5 1.3 30.2
MTV 43.3 30.2 0.7 0.4 14 21.8
MTV2 0.7 0.1 0.0 0.1 0.7 7.8
National Geographic Channe 3.3 1.1 0.1 0.2 0.8 13.2
Nickelodeon 67.9 52.8 1.8 0.4 1.3 17.7
Oxygen 1.1 0.3 0.1 0.1 0.5 7.2
Syfy 27.2 18.4 0.5 0.4 14 20.9
SoapNet 1.8 0.4 0.1 0.1 0.6 2.5
Speed Channel 7.0 3.1 0.1 0.1 0.7 7.8
Spike TV 18.8 14.3 0.5 0.4 1.1 18.9
TBS Superstation 96.3 91.2 1.1 0.9 1.7 39.8
The Weather Channel 57.2 46.0 0.3 0.7 1.3 50.3
TLC 39.6 29.8 0.5 0.5 1.3 29.0
TNT 82.2 63.8 1.3 0.9 1.8 41.3
Toon Disney 4.8 2.0 0.2 0.1 0.7 6.1
Travel Channel 12.4 8.2 0.2 0.2 0.7 18.7
TV Guide Channel 13.4 11.2 0.2 0.2 0.6 17.5
TV Land 19.5 14.9 0.8 0.6 1.8 23.9
USA Network 86.1 66.7 1.2 0.8 1.6 374
Versus 4.7 1.4 0.1 0.1 0.5 4.8
VH1 32.6 22.6 0.4 0.3 0.9 18.2
WE: Women'’s Entertainment 3.2 0.8 0.1 0.1 0.5 5.9
Notes: This table reports summary statistics for channels fronh lmtr cable system (Factbook) and viewership

(Nielsen, Mediamark) data. The channels reported are tbalske channels for which we could get complete data
from all three channel data sources used in our analysis.fifldteolumn reports the average carriage of each cable
channel on any offered tier of service across our systemsy@e second column reports average channel carriage on
just the Basic tier. The last four columns report summartissies about household viewing patterns across channels
from our Nielsen and Mediamark data. The third column repibr¢ average rating for all programs on that channel for
the four Nielsen sweeps months (Feb, May, Aug, Nov) betwé® 2nd 2006. The fourth and fifth columns report
the mean and standard deviation of the fraction of housshrelgorting viewing each channel per hour for our sample
of Mediamark households from 2000 to 2007. This is analogows average Nielsen rating for that channel and we
therefore call them “ratings” above. The last column ée;pdne fraction of Mediamark households reporting positive
viewing for each channel. This is known as the channel’s ‘efishort for cumulative audience.



Figure 3: Distribution of Viewing for CNN, Mediamark (MRI) &a
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Notes: This figure reports the distribution of viewing hours regdrby our 200,000+ MRI households for CNN. The
left panel shows the distribution of viewing for all MRI halwlds, including the 63.3% that report no viewing. The
right panel shows the distribution of viewing among the 36 af households that report positive amounts of viewing.
Note the positive skewness in the distribution; similatgrais arise for all channels. This motivates our assum{ttiain
the marginal distributions of unobserved tastes for chisrfolows a mixture distribution with a mass point at zeraan
an exponential distribution among those with positive galu
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Figure 4: Estimated WTP for a Subset of Channels
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Notes: This figure documents the estimated willingness-to-payfeubset of cable channels among 20,000 simulated
households. Reported is the share of those householdsatluat @ach network positively and the distribution of WTP
among that subset. In each figure, the y-axis reports holdseand the x-axis reports WTP in 2000 dollars.
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Table 3: Price Sensitivity and Non-Television Preferenameters

Parameter Estimate Standard Error

Price Sensitivity (IV)a -0.44 0.03
Price Sensitivity (OLS) -0.27 0.00
Price Income Interaction 0.10 0.01
Family x Outside Good 0.18 0.13
Income x Outside Good 0.52 0.38
Black x Outside Good 0.16 0.46
Hispanic x Outside Good 1.01 2.03
Asian x Outside Good 0.98 0.18
Bachelors x Outside Good 1.18 0.58
Age x Outside Good 1.92 0.30

Notes: This table reports our GMM results for a subset of demandmaters, including the estimated mean marginal
utility of income, «, the impact of income on marginal utility,,,,, and differences across demographics in tastes for the
outside good. Also reported is the estimated mean margtii#y from the same estimation procedure without price
instruments, which we denote OLS.
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Table 4: Estimated WTP

Mean Mean Highest
Mean | StdDev | Share WTP WTP Correlated

Channel WTP WTP Positive || Family HH | Black HH Channel
ABC Family Channel 1.39 2.13 0.49 1.44 1.48 TV Land
AMC 1.25 1.44 0.51 1.06 1.54 MSNBC
Animal Planet 1.96 3.06 0.54 1.97 1.78 || National Geographic Channel
Arts & Entertainment 1.84 2.28 0.58 1.67 1.82 VH1
BET Networks 1.14 2.26 0.39 1.11 4.13 MTV2
Bravo 0.59 0.68 0.58 0.58 0.67 ESPN
Cartoon Network 1.89 3.76 0.48 2.07 2.27 Disney Channel
CNBC 1.92 2.77 0.54 1.74 1.88 CNN
CNN 4.82 5.44 0.69 4.51 7.37 CNBC
Comedy Central 1.38 2.35 0.58 1.38 1.32 VH1
Country Music TV 0.78 1.35 0.56 0.78 0.67 Food Network
Court TV 1.65 2.88 0.51 1.70 2.10 Animal Planet
Discovery Channel 2.53 2.89 0.63 2.36 2.59 Animal Planet
Disney Channel 1.35 2.27 0.61 1.45 1.63 Nickelodeon
E! Entertainment Television 1.00 1.56 0.62 1.00 0.91 WE: Womens Entertainment
ESPN 2.75 4.08 0.57 2.55 3.33 ESPN 2
ESPN 2 1.70 2.92 0.55 1.64 1.83 ESPN
Food Network 1.86 2.95 0.69 1.87 2.15 TV Guide Channel
Fox News Channel 3.74 5.85 0.58 3.89 4.20 CNN
Fox Sports Net 1.58 2.78 0.56 1.54 1.37 ESPN 2
FX 1.30 2.41 0.48 1.33 1.35 USA Network
GSN 0.73 3.34 0.07 0.78 1.37 ESPN 2
Golf Channel 0.68 2.62 0.09 0.56 0.84 HGTV
Hallmark Channel 1.26 4.00 0.13 1.21 1.84 Versus
HGTV 2.55 4.75 0.41 2.58 3.14 Food Network
History Channel 2.48 3.96 0.37 2.40 2.67 Arts & Entertainment
Lifetime 211 3.84 0.27 2.28 5.14 AMC
MSNBC 1.75 3.58 0.25 1.60 2.71 AMC
MTV 1.30 2.20 0.61 1.29 1.37 VH1
MTV2 0.65 1.32 0.46 0.66 0.64 VH1
National Geographic Channg| 0.94 1.48 0.63 0.94 0.85 Animal Planet
Nickelodeon 1.20 2.53 0.45 1.29 1.30 Disney Channel
Oxygen 0.33 0.37 0.59 0.42 0.49 Speed Channel
Syfy 1.66 2.94 0.53 1.66 1.68 USA Network
SoapNet 0.39 0.84 0.40 0.41 0.51 TBS Superstation
Speed Channel 0.24 0.30 0.56 0.29 0.17 Versus
Spike TV 1.16 1.97 0.54 1.15 1.05 The Weather Channel
TBS Superstation 1.94 2.72 0.67 1.89 2.05 TNT
The Weather Channel 1.53 1.66 0.65 1.44 1.59 Spike TV
TLC 1.76 2.72 0.58 1.80 1.55 Discovery Channel
TNT 2.19 2.92 0.72 2.17 2.15 TBS Superstation
Toon Disney 0.37 1.50 0.12 0.48 0.89 Lifetime
Travel Channel 0.75 2.52 0.11 0.77 0.85 Nickelodeon
TV Guide Channel 0.47 0.74 0.56 0.50 0.63 Food Network
TV Land 2.08 3.56 0.53 2.12 2.46 ABC Family Channel
USA Network 1.89 2.71 0.47 2.03 2.54 TNT
Versus 0.20 0.28 0.50 0.24 0.20 Speed Channel
VH1 0.74 1.27 0.55 0.75 0.84 MTV2
WE: Womens Entertainment|| 0.37 0.59 0.49 0.40 0.38 || National Geographic Channel

Notes: This table reports information of the distribution of WTR fthannels implied by our estimates. The first two

columns report the mean and standard deviation in WTP fdr ela@nnel among those that value it positively. The third
column reports the estimate share of households that doheofolirth and fifth columns report estimated WTP among
family and black households. The last column reports thabkestimated to have the highest correlation in WTP for
each channel. WTP is measured in year 2000 dollars per mentiousehold.
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Table 5: Input Cost Parameters

All No Bundling
Moments Moments
Standard Standard
Parameter Estimate Error| Estimate Error
Constant -0.03 0.00 0.00 0.00
Kagan Scale 1.04 0.01 1.07 0.01
MSO Size -0.04 0.01 -0.05 0.01
Vertical Integration 0.00 0.07 0.07 0.08

Notes:This table reports the impact of various factors on our estith input costs. Kagan scale refers to the input cost
for that channel as estimated by Kagan World Media (20083trbutor (MSO) size is measured in tens of millions of
households. Vertical integration is the share of the chiemmeed by that distributor (between 0 and 1).

Table 6: Regression Analysis of Distributor Size on Pricé Betimated Marginal Cost

Price Regression Estimated Marginal Cost Regression

Coef SE t Statistic Coef SE t Statistic

Distributor Size  -0.057 0.010 -5.720-0.100 0.038 -2.632

Number of Integrated Channels -0.005 0.058 -0.086.251 0.216 -1.160

Dummy Variables

Channels Yes Yes
Year Yes Yes
Tier Yes Yes
Number of Bundles Yes Yes
Year x Tier Yes Yes
Number of Bundles x Tier Yes Yes
N 24576 24576
R-squared  0.547 0.211
F(262,24313) 111.92 24.82

Notes: This table reports the results of regressions designedytdibht the identification of our input cost estimates.
The first set of columns reports the results of a regressidiunélle prices on the size of the distributor offering the
bundle and a sum of the number of vertically integrated cibnin the distributor’'s bundle. We condition on various
variables that might affect marginal costs. The secondfsailomns reports the results of a regression of our estithate
bundle marginal costs on the same covariates.
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Table 7: Conglomerate Bargaining Parameters

Conglomerate Big Cable Small Cable DirecTV Dish Network

ABC Disney 0.352 0.359 0.306 0.319
Viacom 0.582 0.588 0.678 0.696
NBC Universal 0.518 0.528 0.581 0.594
Comcast Content Division 0.559 0.575 0.623 0.638
Scripps 0.550 0.568 0.613 0.625
News Corporation 0.450 0.450 0.456 0.469
Rainbow Media 0.756 0.759 0.784 0.791
Discovery Networks 0.522 0.535 0.586 0.604
Time Warner 0.421 0.431 0.450 0.463
Hallmark 0.736 0.752 0.793 0.803
Lifetime 0.450 0.459 0.497 0.509
Oxygen 0.761 0.770 0.786 0.794
Weather Channel 0.556 0.569 0.619 0.628
TV Guide 0.785 0.795 0.832 0.836

Notes: This table reports our estimated bargaining parametershfannel conglomerates versus distributors of various
types. Smaller values of the bargaining parameters ingliedatively more bargaining power for channels. Channel
conglomerates are ABC Disney (ABC Family Channel, Disneqi@lel, ESPN, ESPN2, Soap Net, Toon Disney), Vi-
acom (BET Networks, Comedy Central, Country Music TV, GSNI\WIMTV2, Nickelodeon, Spike TV, TV Land,
VH1), NBC Universal (Arts & Entertainment, Bravo, CNBC, M8E, Syfy, USA Network), Comcast (E! Entertain-
ment Television, Golf Channel, Versus), Scripps (Food NekwHGTV), News Corporation (Fox News Channel, Fox
Sports Net, FX, National Geographic Channel, Speed ChariRahbow Media (AMC, WE: Women'’s Entertainment),
Discovery Networks (Animal Planet, Discovery Channel,tblig Channel, TLC, Travel Channel), Time Warner (Car-
toon Network, CNN, Court TV, TBS Superstation, TNT). HallikaLifetime, Oxygen, Weather Channel, and TV Guide
are single-channel “conglomerates.” See the end of Sdbtfondescriptions of the distributor types.
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Table 8: Baseline Counterfactual Results: Full A La Carte
ALC ALC

No % | With %
Bundling| Reneg Change Reneg Change

Non-welfare Outcomes

Cable & Sat Penetration 0.873| 0.988 13.2%| 0976 11.8%
Total Input Costs $12.61| $12.61 0.0%| $32.69 145.2%
Mean Consumer Expn $27.27| $24.38 -10.6% $31.15 14.2%

Number Channels Received 42.8 226 -47.3% 20.8 -51.4%
Number Channels Watche 20.9 22.6 7.7% 20.8 -0.7%
Welfare Outcomes
Channel Profits
Total License Fee Rev $10.77| $5.33 -50.5%| $13.04 21.1%

=

Total Advertising Rev $12.65| $14.07 11.2% $13.95 10.3%
Total Channel Revenue| $23.42| $19.40 -17.1% $26.99 15.2%
Distributor Profits $16.50| $19.04 15.4% $18.11 9.8%
Total Industry Profits $39.92| $38.45  -3.7%| $45.10 13.0%
Mean Consumers Surplus|  $48.27| $56.34  16.7%| $47.79 -1.0%
Total Surplus $88.18| $94.78 7.5%| $92.89 5.3%

Notes: This table reports the results of our baseline counterédsimulations of full a la carte (ALC) pricing policies

on prices and welfare. The economic environment consistmeflarge and one small cable market (served by one
large and one small cable operator) and two “national” Begegdroviders, each offering access to their platform and
approximately 50 cable channels. In the bundling equdibeiported in column one, each firm competes by pricing a
single bundle of channels. In both ALC equilibria, each firompetes by setting a fixed fee and then separate prices
for each offered channel. Columns two and three reportteful ALC withoutallowing input market renegotiation
(i.e. with input costs at their values in the bundling edprilim); columns four and five allow renegotiation. In the
renegotiation equilibrium, we impose that downstreamgwiequal the renegotiated input costs. See foolndte 24 in the
text for details. Dollar values are 2000 dollars per U.Suision household per month.
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Table 9: Input Cost and Welfare Effects by Channel

Input Cost Effects Profit Effects
Bundling ALC Total Total % Change % Change

Input Input % || Bundling ALC % License Advert
Channel Cost Cost Changg| Revenue Revenue Chande Fee Rev Rev
ABC Family Channel $0.22 $1.28 495.2% $0.37 $0.66 78.29%  148.7% 6.1%
AMC $0.21 $0.08 -60.2% $0.30 $0.18 -41.4% -717.4% 16.0%
Animal Planet $0.08 $0.62 724.9% $0.14 $0.40 190.5% 381.5% 14.9%
Arts & Entertainment $0.20 $0.84 323.4% $0.46 $0.79 72.2% 167.8% 14.7%
BET Networks $0.14 $0.50 268.3% $0.41 $0.50 20.5% 36.5% 14.0%
Bravo $0.15 $0.44 199.5% $0.28 $0.39 36.6% 70.4% 8.8%
Cartoon Network $0.14 $0.97 579.1% $0.42 $0.66 55.8% 165.4% 9.8%
CNBC $0.24 $0.76 219.5% $0.44 $0.65 48.8% 86.6% 14.4%
CNN $0.41 $3.07 651.0% $0.72 $2.07 187.6% 372.2% 6.1%
Comedy Central $0.11 $0.54 408.7% $0.47 $0.67 41.9%  166.3% 11.5%
Country Music TV $0.05 $0.49 927.7% $0.14 $0.31 116.99% 375.3% 7.8%
Court TV $0.10 $1.03 934.1% $0.23 $0.55 138.2% 355.2% 9.4%
Discovery Channel $0.23 $1.01 341.09% $0.48 $0.92 91.8%  200.8% 13.1%
Disney Channel $0.74 $1.23 66.2% $0.64 $0.40 -37.9% -37.9% 0.0%
E! Entertainment Television $0.19 $0.15 -20.1% $0.30 $0.22  -26.3% -55.5% 8.3%
ESPN $1.96 $1.41 -28.1% $3.16 $2.24  -29.0% -58.7% 6.1%
ESPN 2 $0.23 $1.25 450.9% $0.37 $0.63 71.4% 128.2% 4.2%
Food Network $0.05 $0.74  1261.3% $0.36 $0.71 96.0%9 673.0% 8.6%
Fox News Channel $0.26 $1.81 607.6% $0.57 $1.19 109.3% 264.4% 8.7%
Fox Sports Net $1.67 $0.93 -44.6% $1.59 $0.50 -68.7% -75.5% 7.5%
FX $0.26 $0.75 190.8% $0.51 $0.58 14.3% 18.2% 11.1%
GSN $0.05 $0.37 595.0% $0.10 $0.09 -13.6% -51.0% 15.8%
Golf Channel $0.21 $0.00 -101.7% $0.28 $0.11  -61.7% -102.0% 15.8%
Hallmark Channel $0.03 $0.01 -73.5% $0.18 $0.18 -2.9% -96.1% 15.5%
HGTV $0.13 $0.69 421.6% $0.49 $0.71 46.3%  146.2% 15.2%
History Channel $0.17 $0.50 189.1% $0.41 $0.49 19.5% 26.2% 15.6%
Lifetime $0.21 $0.99 366.0% $0.66 $0.81 23.2% 41.0% 16.3%
MSNBC $0.14 $0.54 302.3% $0.22 $0.26 19.4% 22.6% 15.8%
MTV $0.27 $0.43 58.7% $1.01 $1.05 4.0% -15.2% 9.8%
MTV2 $0.03 $0.01 -79.5% $0.07 $0.05 -23.5% -89.5% 17.3%
National Geographic Channsl $0.18 $0.74 307.2% $0.24 $0.36 54.2% 80.3% 1.2%
Nickelodeon $0.40 $0.35 -12.6% $1.22 $1.10 -9.8% -64.7% 12.3%
Oxygen $0.12 -$0.05 -140.0% $0.19 $0.05 -74.1%  -144.7% 15.0%
Syfy $0.15 $0.63 307.2% $0.43 $0.60 41.0%) 104.2% 12.3%
SoapNet $0.10 $0.74 661.0% $0.12 $0.16 33.3% 53.2% -11.8%
Speed Channel $0.15 $0.46 201.1% $0.20 $0.15 -24.4% -19.5% -33.9%
Spike TV $0.18 $0.54 202.9% $0.44 $0.55 24.9% 49.3% 11.9%
TBS Superstation $0.28 $1.03 265.3% $0.77 $1.07 38.099 105.3% 6.6%
The Weather Channel $0.09 $0.13 46.9%) $0.21 $0.24 12.1% 7.8% 14.7%
TLC $0.15 $0.56 264.6% $0.30 $0.48 57.3%  113.0% 13.6%
TNT $0.82 $1.11 34.9% $1.30 $1.18 -9.5%) -21.6% 5.4%
Toon Disney $0.08 $0.72 819.4% $0.12 $0.12 -4.1%) -19.0% 14.2%
Travel Channel $0.14 $0.29 103.19% $0.21 $0.13  -35.7% -67.4% 14.5%
TV Guide Channel $0.03 $0.00 -95.4% $0.12 $0.11 -8.4% -97.1% 15.0%
TV Land $0.09 $0.74 T744.7% $0.23 $0.52 121.9% 347.7% 12.8%
USA Network $0.43 $0.72 66.5% $0.98 $1.03 4.7% -12.2% 15.3%
Versus $0.13 $0.04 -70.8% $0.15 $0.05 -66.5% -88.2% 0.0%
VH1 $0.12 $0.38 217.2% $0.47 $0.56 18.2% 50.5% 9.1%
WE: Women'’s Entertainment $0.09 $0.12 26.1% $0.14 $0.12  -14.0% -35.0% 13.9%
Total $12.61 $32.69 145.29 $23.66 $27.83 17.6% 26.0% 10.3%

Notes: This table reports the results by channel of the input costpaafit consequences from our baseline, Full A La
Carte (ALC), counterfactual with input cost renegotiatiéxs in Tabld 8, downstream prices are set at the renegotiated
input costs; see footnofiel24 for details. The first threernokiare our estimated per-subscriber input costs for a large
cable operator under bundling and ALC equilibria (and thesociated change). They are measured in 2000 dollars per
subscriber per month. Distributors must pay the bundletinpst for all their subscribers in the bundling counternfatt

but pay the ALC input cost only for those that choose to subsaunder the ALC counterfactual. The remaining
columns summarize the profit effects by channel. The folmthugh seventh columns report the total (license fee plus
advertising) profit effects, while the last two columns lireat the percentage change for each of these components.
Profits are measured in 2000 dollars per household per month.
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Table 10: Alternative Counterfactual: Full ALC, Bundlez&d Pricing, and Themed Tiers

Levels Percent Change
Bundle Bundle
Full Sized Themg Full Sized Theme

Bundling| ALC Pricing Tiers | ALC  Pricing Tiers

Non-welfare Outcomes

Cable & Sat Penetration 0.873| 0.976 0.977 0.953 11.8% 11.9% 9.2%
Total Input Costs $12.61| $30.91 $21.09 $27.88145.2% 67.3% 120.8%
Mean Consumer Expn $27.27| $31.15 $29.26 $38.78 14.2% 7.3% 42.2%

Number Channels Received 42.8 20.8 23.1 37.5 -51.4% -46.0% -12.5%
Number Channels Watched 20.9 20.8 17.8 19.5 -0.7% -14.9% -6.9%
Welfare Outcomes
Channel Profits

Total License Fee Rev $10.77| $13.04 $12.65 $22.24 21.1% 17.5% 106.5%
Total Advertising Rev $12.65| $13.95 $12.77 $13.56 10.3% 0.9% 7.2%
Total Channel Revenue| $23.42| $26.99 $25.42 $35.80 15.2% 8.5% 52.9%
Distributor Profits $16.50| $18.11 $16.61 $16.583 9.8% 0.7% 0.2%
Total Industry Profits $39.92| $45.10 $42.03 $52.34 13.0% 5.3% 31.1%
Mean Consumers Surplus| $48.27| $47.79 $48.21 $38.29 -1.0% -0.1% -20.7%
Total Surplus $88.18| $92.89 $90.25 $90.683 5.3% 2.3% 2.8%

Notes: This table reports the results of alternative countericimulations of various policy interventions on prices
and welfare. The economic environmentis as in Table 8. Cotuome, two, and five report the counterfactual outcomes
in bundling and full a la carte (ALC) environments as in TdRl& he remaining columns report counterfactual outcomes
under Bundle-Sized Pricing and Themed Tiers. In the Busited Pricing counterfactual, each downstream distributo
competes by offering a full bundle of all the channels andcasé bundle of fifteen channels, the identities of which
may be chosen by each household. In the Themed Tier courtigafaeach downstream distributor competes by setting
a fixed fee and offering 5 themed tiers from which the housklvain choose any combination. The themed tiers
are Sports (ESPN, ESPN 2, Fox Sports Net, Golf Channel, Sphadnel, Versus), News (CNBC, CNN, Fox News
Channel, MSNBC), Family and Education (ABC Family ChanA&limal Planet, Discovery Channel, Disney Channel,
History Channel, National Geographic Channel, Nickeladda.C, Toon Disney), Music and Lifestyle (Bravo, Country
Music TV, E! Entertainment Television, Food Network, HGT\etime, MTV, MTV2, Oxygen, SoapNet, TV Guide
Channel, VH1, WE: Women’s Entertainment), and General (AM@s & Entertainment, BET Networks, Cartoon
Network, Comedy Central, Court TV, FX, GSN, Hallmark Chanisyfy, Spike TV, TBS Superstation, The Weather
Channel, TNT, Travel Channel, TV Land, USA Network). All cdarfactuals allow for input-market renegotiation.
Dollar values are 2000 dollars per U.S. television housipel month.
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A The Multi-Channel Television Industry

The multi-channel television market is a two-sided markeable and satellite systems provide a
platform connecting households with both program procsieed advertisers. Figuré 5 provides a
graphical representation of the supply chain by which pogning is produced and sold to house-
holds and audiences are created and sold to advertisersnvizza arrows represent the flow of
programming from content providers to househ%lédpward arrows represent the creation and
sale of audiences to advertisers. The various sub-matkatsharacterize the purchase and sale of
content or audiences are indicated at each step in the clmaihis paper, we focus on the for-pay

distribution and advertising markets.

Cable television systems choose a portfolio of televisioannels, bundle them into services, and
offer these services to consumers in local, geographisalparate, markets. Satellite television sys-
tems similarly choose and bundle channels into servicaxffer them to consumers on a national

basis.

All cable and satellite systems offer four main types of ¢teds. Broadcast channelsre advertising-
supported television signals broadcast over the air indba lcable market by television stations and
then collected and retransmitted by cable systems. Exanptiude the major, national broadcast
channels — ABC, CBS, NBC, and FOX — as well as public and indeéget television station€a-
ble programming channelsre advertising- and fee-supported general and spec¢ekst channels
distributed nationally to systems via satellite. Examphetude MTV, CNN, and ESPNPremium
programming channelare advertising-free entertainment channels. Exampldade HBO and
Showtime. Pay-Per-Vieware specialty channels devoted to on-demand viewing of & necent

theatrical releases and specialty sporting events.

Broadcast channels and cable channels are typically bdiadie offered aBasic Servicavhile pre-

mium programming channels are typically unbundled and asRremium Servicg Distributors

28The distribution rights to content (e.g. a television peogrlike “Crocodile Hunter”) is purchased by a television
channel (e.g. CBS or The Discovery Channel) and placed pragramming lineup. These channels are then distributed
to consumers in one of two ways. Broadcast networks, like ABBS, and NBC, distribute their programming over
the air via local broadcast television stations at no cos$tawseholds. Cable channels like The Discovery Channel,
MTYV, and ESPN distribute their programming via cable or Kitgetelevision systems that charge fees to consumers.
The dashed arrow between content providers and consunpeeseats the small but growing trend to distribute some
content directly to households via the Internet.

2In the last 5 years, premium channels have begun “multiptgstheir programming, i.e. offering multiple channels
under a single brand (e.g. HBO, HBO 2, HBO Family, etc.).
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now offer cable channels on multiple services, calsgpanded BasiandDigital Services

Most advertising space is sold by channels, but also for anf@wutes per hour by the local cable
systen@ Advertising revenues account for nearly one half of totarotel revenues. Advertising
revenues depend on the total number and demographics aéndeihese figures, called ratings, are
measured by Nielsen Media Research (hereafter Nielseriing?aare measured at the Designated
Metropolitan Area (DMA) level, of which there are 210 in thaitéd States. In urban areas, the
DMA corresponds to the greater metropolitan area. DMAsallgunclude multiple cable systems

with different owners.

B Counterfactual Robustness

Our goal is to accurately measure the welfare effects of ar@ gricing in multichannel television

markets. As such, it is important to have confidence that oalfitgtive results are robust and not
sensitive to particular assumptions underlying the catedtual exercises. In this sub-section we
consider the robustness of our results to alternative gssons on downstream markups, demand,

and bargaining in our counterfactual exercises.

Due to the computational cost of estimatinﬁhe full mod#élphathese robustness exercises are
undertaken for the counterfactual analysis onlyThe method used to appropriately conduct the

counterfactual under each alternative assumption vatiedspecifics for each are described below.

We evaluated the robustness of our results in the followingedsions:

Downstream Markups As described in footnofe 24 in the text, for computationabmns we as-
sume that downstream channel markups are zero in our cactteal analysis and that distributors
instead earn profit on the fixed fees that they charge. In tigstness exercise, we allow down-
stream margins to be 10% instead of zero. This is at the uppkotthe range we were finding

when we tried to flexibly solve for them in the counterfacteauilibrium.

30 ocal advertising revenue to cable systems for 2006 acedifot approximately 5% of total cable system revenue.
31For example, estimating the full demand model under altefmassumptions for marginal distributions would take
several weeks for each assumption considered.
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Demand: Marginal Distributions  One of the critical assumptions underlying our demand model
is the shape of households’ distribution of preferences )\or the individual channels that con-
stitute existing service bundles. As discussed in Sectfiand motivated by our individual-level
data as shown in Figuté 3, we assume that the marginal distiibof unobserved tastes for each
channel is a mixture of a mass point at zero and an expondigtabution whose (single) mean and
variance parameter we estimate for each channel. To eeghmtobustness of this assumption, we
conducted our counterfactual analysis under two alteradéimilies of marginal distributions: the
Rayleigh Distribution and the Log-Normal Distribution. & Rayleigh distribution is also a single-
parameter family, but, relative to the exponential, it hadightly smaller coefficient of variation
(COV), a non-zero mode, and smaller skewness and kurtddisoKs a bit like a log-normal, but
with a thinner right tail than both it and the exponential. eTltog-Normal distribution is a two-
parameter family which, for mean and variance comparablease we find for individual channels
using our exponential distribution, also has a non-zeroevaottl larger skewness and kurtosis. With
these choices, we are effectively allowing tastes to (1ehaore mass nearer the center of the

distribution and (2) relatively thinner or thicker tailsatihan exponential.

To evaluate the robustness of our distributional assumpiiothe marginals, we maintain the as-
sumption of the zero mass po@tbut calibrate the parameters of the Rayleigh or Log-Norroeal f
each channel to match as closely as possible the implied arehrariance of the estimated WTP
for that chann We then re-estimated our Full ALC counterfactual usinge¢hesplied marginal

distributions and the input costs implied by renegotiatioder the exponential distributi@u.

Demand: Correlations One of the primary motivations for bundling identified in tiveoretical
literature is the degree of correlation in tastes for burimponents. We allow for correlation
from both demographic differences in tastes as well as letiva in unobserved tastes. We evalu-

ate the robustness of our findings to these correlations bguaing our Full ALC counterfactual

3|t is an important factor allowing us to accurately prediet humber of channels watched by households when
offered a bundle of channels.

33|In doing this calibration, we tried to match the mean andarase for the marginal distribution 6f for each channel
using a weight of one for the mean and ten for the variance.

34Using the renegotiation input costs under our exponerg@l@mption was also necessary due to the high computa-
tional costs of calculating renegotiation equilibria. @lemean WTP for the bundle under the alternative distidng
differed slightly from that coming out of the exponentiab &nsure comparability across the counterfactuals, we allo
cated this mean WTP difference to CS and/or Profit at the saopopgion as that implied by the counterfactual for that
distributional family.
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eliminating unobserved correlatio%‘.l’o do so, we set all off-diagonal elements of the copula gen-
erating our estimated/() distribution to zero. For the same reasons as for the mdmdistaibution
calculations above, we do so at the renegotiated input cogtised by the full (with correlation)

model.

Bargaining: Halve/Double Input Costs A key element of this paper is our ability to estimate
bargaining parameters and predict renegotiated inpus @ostn ALC environment. It is possible,

however, that true bargaining outcomes would differ from predictions. To get a sense of how
important this might be, we evaluate our Full ALC countetdiat under two different assumptions:

that estimated input costs are either half or double oumesgéd renegotiated values.

Table[11 at the end of this Appendix reports the results afehlrebustness exercises. For each dif-
ferent assumption considered, we report the percent chamgasumer surplus, industry profit, and

total surplus. The first row replicates these values for @sebine, Full A La Carte counterfactual.

Assuming the larger 10% markup downstream actually imm@amnsumer outcomes and reduces
industry profits relative to our Full ALC baseline. This isedio changes in the bargaining equilib-
rium: distributors earn slightly more but channels subistisiy less (+11.9% instead of +15.2% in
the baseline). Prices fall and consumers are better offth&llpredicted changes are quite small,
however, and do not change our qualitative conclusionsttanated consumer welfare gains from

ALC would be negligible.

Changes in demand assumptions have slightly larger effactsast on estimated industry profits.
Using a distribution with a thinner (fatter) tail as in theyRagh (Log-Normal) distribution yielded
greater (lesser) industry profits under ALC. This is intigtas firms have trouble capturing sur-
plus the more dispersed are preferences for channels. @ensurplus effects are opposite the
profit effects with very minor changes in total surplus. Ehating correlation in unobserved tastes,
nominally an important profit motivation for bundling, hasu(prisingly) little effect on any of the

outcomes.

Alternative bargaining assumptions had substantial &ffec our estimated welfare effects. Recall

the total increase in input costs under our baseline coiacterl was an estimated 145.2%. |If

39t is more complicated to eliminate correlations due to dgraphics as they influence both the mean and variance-
covariance matrix of tastes for channels. Because dembigsapxplained only 5% of the variation in mean tastes, we
decided to simply eliminate correlation due to the unobsgicomponent.
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we halve those, we find a substantially different picturenstomer welfare increases considerably
(+14.3%), industry profits increase only modestly (+2.0%pbe any implementation or marketing
costs), and total surplus increases. These effects argaqualy similar to that which we found
when evaluating the welfare effects while keeping inputxastheir level in a bundling equilibrium:

it is the sharp rise in input costs (and prices) that prevasignificant increase in consumer welfare
under ALC.

Doubling our estimated renegotiation input costs would, suwprisingly, be even worse for con-
sumers, reducing consumer surplus by an estimated 21.3Msthy profits rise in this setting, with
more than all of those gains accruing to channels. Diswisuare worse off (+3.4% instead of

+9.8%), the reason we don’t see this outcome in equilibrium.

Only the changes in bargaining outcomes have a meaningfddétron the magnitude of our esti-

mated welfare effects. How then should one interpret thém@ur assumptions on renegotiated
input costs under a la carte are incorrect, we conclude theduse a doubling of input costs in-
creases industry profits, that makes that it the more likEth@two deviations. If so, prospects are
even worse for consumer and total welfare than in our basedisults presented in the body of the
text. Like our baseline, these results also do not take ioto@nt any additional implementation
or marketing costs that might arise in an a la carte enviraim#/e therefore conclude that our
gualitative conclusions about a la carte are robust: in bse@ce of input costs changes, it would
likely improve consumer welfare, but in their presence stoners are likely better off with existing

bundles.
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Figure 5: Television Programming Industry
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Table 11: Robustness of Counterfactual Results
% Change % Change % Change

Consumer  Industry Total
Surplus Profit Surplus

Baseline Counterfactual

Full A La Carte -1.0% 13.0% 5.3%
Alternative Distributor Markup

10% Distributor Markup 1.7% 11.4% 6.1%
Alternative Demand Assumptions

Marginal Distributions: Rayleigh -4.8% 19.2% 5.2%

Marginal Distributions: Log-Norma| -0.8% 9.4% 3.8%

Joint Distribution: No Correlation -3.8% 13.2% 4.3%

in Unobserved Tastes
Alternative Bargaining Assumptions
Halve Renegotiated Input Costs 14.3% 2.0% 8.7%
Double Renegotiated Input Costs -21.3% 21.9% -1.8%
Notes:This table reports the percentage change in consumer sunpdlustry profits, and total surplus estimated under

our baseline Full A La Carte counterfactual and under adtitra assumptions about demand, bargaining conditions,
downstream distributor markups, and/or exit in the codattual. All counterfactuals rely on parameter estimatesf

the baseline specification suitably adapted for the spewfiostness test - see text for details. Alternative demand
assumptions are evaluated at the renegotiated input costglie baseline demand specification. The baseline counter
factual is as described in Talle] 10. See Appehdix B for a getgmm of the specific alternative assumptions considered
in the table.
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