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Abstract

This paper evaluates the welfare effects of bundling in ichdinnel television markets.
We estimate an industry model of viewership, demand, gyicbundling, and input market
bargaining using data on purchases, prices, ratings, imgndécisions, and aggregate input
costs. We conduct counterfactual simulationsada carte policies that require cable and
satellite television distributors to offer individual airgels for sale to consumers. Equilibrium
input costs are higher when channels are sold individu&dixen so, mean consumer surplus
increases by an estimated 8.5%, or $4.4 billion/year. Tiathlistry profits decrease by an

estimated 9.0%, with most losses to content providers.

*We would like to thank Dan Ackerberg, John Asker, Luis Cabfdlan Collard-Wexler, Catherine
de Fontenay, Ariel Pakes, Alessandro Pavan, Amil PetriayesStern, John Thanassoulis, and seminar
participants at the NBER Summer Institute, University os@dinsin-Madison, Duke University, NYU Stern,
Oxford University, the University of Warwick, and the Unigity of Virginia.

1



1 Introduction

The proposal of an a la carte pricing regulation in the U.Sltinghannel television industry has

polarized policy makers, consumers, and industry padiifid The arguments for or against
usually rest upon a prediction of how prices, quantitieglitjas, or costs will change if firms are
subject to a la carte pricing regulations. Empirical evisiewould be useful because the multi-
channel television industry reaches 95 million householdbte United States, and the average
American household spends around seven hours per day wattgievision. This impressive
fraction of leisure time is increasingly allocated to wangjprogramming from a channel available
predominantly through multi-channel television. A la eapricing proposes to radically alter the
choice sets facing the roughly 110 million U.S. televisi@museholds. It is therefore important to

predict the regulation’s impact on the distributions of s@mer and producer welfare.

Despite the widespread debate, there is no consensus orawlgata carte regulation’s effects
would be. The lack of consensus is partly because anti-mmdtgulations have not been imple-
mented in enough similar circumstances to provide diretemce. They have not been applied
in this industr;H Experimentation is not practical due to the costs assatiatth experimenting
on the necessary scale to evaluate the industry wide equi‘rhbeffectsg With these options not

available, this paper evaluates proposed policy chandgeg asnodel as a laboratory.

This paper models viewership, demand, pricing, bundling, iaput market bargaining of multi-

channel television services. We estimate the distributiomousehold preferences over about 50
cable television channels using ratings and market shdee dile estimate the input costs that
distributors, such as Comcast and DirecTV, currently pagottent providers, such as ESPN and
CNN, using aggregate cost data and observed pricing andibgmtcisions. We use the demand

and cost estimates to estimate the parameters of a mukildi@rgaining model of the input mar-

1By multi-channel television, we mean television services/led by cable and satellite television systems. These
are also called multi-channel video program distributt¥PDs).

2|n addition to numerous articles in the popular press (e gut&s (2003), Shatz (2006)), the Federal Commu-
nications Commission (FCC) has published two reports airadya la carte pricing (FCC (2004), FCC (2006)). The
National Cable and Telecommunications Association (NCHA$ a useful webpage summarizing industry perspec-
tives at http://www.ncta.com/IssueBrief.aspx?contsntb.

3Internationally, Canada, Hong Kong, and India have intoegdusome anti-bundling regulations in multichannel

television.
4Some local experimentation would be useful to gather evidem how distributors would set prices to consumers.



ket. We hold the estimated demand and bargaining paraniie&ds and force distributors to offer
consumers more flexibility in choosing channels. In our ¢etfactual simulations, equilibrium
input costs are higher than when distributors sell bundiehannels. These higher costs affect
our predicted welfare changes. We estimate that, accaufdmhigher equilibrium input costs,
consumer welfare changes by 8.5%, whereas the change wawtdbeen 21.1% holding input

costs fixed.

The model has three types of agents: consumers, downstistiibudors, and upstream channels.
Consumer behavior is determined by their preferences. Vifmae those preferences using ag-
gregate data on purchases, i.e. data on which bundle of elsatmnsumers purchase and at what
price, and aggregate data on viewership, i.e. which charamisumers watch and for how long.
The viewership data provides empirical evidence for edtimgaa flexible multivariate distribution
of preferences for television channels. The purchase datades empirical evidence about how

households value channels relative to income.

On the supply side, downstream firms compete with each otiémagotiate input costs with
upstream firms. We assume that downstream firms compete logicgoprices and bundles. We
assume that observed prices and bundles are a Nash equiligiven estimated preferences. We
estimate input costs as those which make the Nash equitibassumption hold. We use the
procedure in Pakes, Porter, Ho and Ishii (2007) to incopoaasubset of necessary conditions
implied by Nash equilibrium in bundle choice into the estilmia This restricts estimated input
costs to reflect that adding or dropping a channel from anrebdebundle should reduce profits

on average for the firms making the decision.

To model the determination of input costs, we fix an industyghining protocol similar to the
models of Horn and Wolinsky (1988) and de Fontenay and Ga&®/(2 The bargaining protocol
features bilateral meetings between channels and digirdowhose outcomes impose externali-
ties on other firms due to downstream competition. We emleyequilibrium concept of contract
equilibrium, as in Cremer and Riordan (1987), which requthat no pair of distributor and chan-
nel would like to change their agreement given all other agyents. One notable empirical paper
that also studies bargaining with externalities due to dsiveam competition is Ho (2008) who

studies hospital-HMO negotiations in the U.S. This papetrdoutes to this line of research by us-



ing a general bargaining protocol that includes Ho's taka-leave-it offers as a special case. We

estimate pair-specific bargaining parameters that prothecestimated input costs in equilibrium.

The estimated distribution of channel demand replicatesynfi@atures of the ratings data. For
example, willingness-to-pay (WTP) for Black Entertainrh&elevision (BET) is estimated to be
higher on average for black households. Similarly, WTP farkdlodeon and Disney Channel
are estimated to be higher on average for family househbldsfor non-family households. We
find moderate correlations in WTP for most pairs of chann@s.average, estimated own-price
elasticities for basic cable, expanded basic cable, aetlisatervices are on average -1.93, -4.81,

and -2.98, respectively.

We estimate that large distributors, such as Comcast, fameat 4 0% lower input costs than small
and independent operators. We also estimate that ventitgriation between channels and dis-
tributor does not affect input costs for the integratedriiator relative to other distributors. This
is because we focus on established channels. A cursorysisafithe raw data suggests that verti-
cal integration is important for new or small channels, big ts not true for large and established
channels. Neither prices nor carriage are systematicg@reint for distributors who are vertically

integrated with established channels.

The estimated bargaining parameters reject take-itanelét offers as a model of the input market
for this industry. On average, distributors are estimabeubive higher bargaining parameters than
channels. Within distributors, estimated bargaining pegi@rs are higher on average for big cable
firms than for small cable firms and satellite. Even thoughlsoadle’s estimated input costs are

higher than satellite’s, their estimated bargaining patans are still higher than satellite’s.

We use these estimates to simulate the welfare effects olanaite pricing regulation. To save
computational time, we carry out two simulations. First,faee downstream distributors to offer
a combination of a few channels a la carte and the rest at ewih prices as in Chu, Leslie and
Sorensen (2008). We call this our BSP/ALC counterfactuad. ddmpute equilibrium input costs
in this case and find that the majority of them rise by betwe@¥ 2nd 100%. We then simulate
a regulation where downstream firms must offer all chann&scarte. We call this our Full ALC

counterfactual. In this setting, recomputing equilibriumput costs is computationally intensive,

because the downstream equilibria are costly to computethéf/efore assume, motivated by the



magnitude of increases in input costs in the first simulatibat input costs increase by 75% for

all channels.

The intuition for why input costs rise comes from distinduingy between consumers who have
high valuations for individual channels and consumers winehigh valuations for the bundle.
Consumers with high valuations for the bundle may have |ldwaténs for some individual chan-
nels included in the bundle. Each channel’s equilibriurmutngost is roughly proportional to the
average valuation per subscriber to that channel. Averalyations for channels are higher when
channels are not bundled together, because firms face stipand curves for each channel and

set high prices.

Bundling in multi-channel television markets appears tilifate surplus extraction by firms: mean
consumer surplus in the Full ALC counterfactual increagesmtestimated 8.5% and cable industry
profits decrease by an estimated 9.0%. We estimate a la egttlations decrease total welfare (by
1.4%) even though households not served channels they watiex bundling are partially served
under a la carte. This is because households served all elsanmmder bundling no longer receive

some channels of moderate value.

There are important differences in welfare effects acrbasoels. The change in consumer welfare
is higher the fewer channels a household purchases andgfehey value high-cost channels
like ESPN or The Disney Channel. On the firm side, we estimasigilolitor profits to increase

and aggregate channel advertising revenue to change idgli@espite their fee increases, all

estimated losses come from reduced revenue to contentdersvi Our results are sensitive to
our assumptions about the percentage increase in prograpuosts in an a la carte environment
(75% in our baseline results). We find, however, that avecagsumer welfare gains persist even

if these input costs increase by 150%.
1.1 Other Studies of Bundling in Multichannel Television

This paper is related to empirical policy analysis in thesekets (Crawford (2000), Chipty (2001),
Goolsbee and Petrin (2004)) as well as a number of paperssgidg the identical topic. Crawford
(2008) tests the implications of bundling in cable markedisig reduced-form techniques. While
suggestive, it does not identify the structure of channehated required to estimate the welfare

effects of bundling. Byzalov (2008) estimates a model of dedfor multichannel television using

5



household-level survey data from a cross-section of fagel® MA's in 2004. His household-level
data are valuable for describing the distribution of vieyvat a more disaggregate level than we
can here. Our papers differ on several other dimensionst pnominently in that we model and
estimate the input markgtln contrast to this paper, he estimates that forcing calsigilutors to
offer theme tiers would decrease average consumer wetfixe@awholesale prices. Rennhoff and
Serfes (2008a) develop a two channel, two distributor matgtelconsumer preferences distributed
uniformly on a circle to analytically study bundling and twlolesale market. In Rennhoff and
Serfes (2008b), they estimate a logit demand system fomgtanin both studies, they conclude
that anti-bundling regulations would likely increase aam®r surplus given their assumptions on

preferences.

2 The Data

This section describes the data underlying this SHJ(We divide the data into two categories:
market data, which measure households’ purchasing dasisicfirms’ production decisions, and
viewership data, also called ratings, which measure haldshutilization of the cable channels

available to them. We document many further features of #tta dnd our results in Appendix B.

Market data in the MVPD industry comes from two sources: A@ai€ommunications and Ka-
gan Research. Warren produces the Television and CablbdeékcElectronic Edition monthly
(henceforth Factbook). The Factbook provides data at thke cgystem level on prices, bundle
composition, quantity, system ownership and other systeanacteristics. Kagan produces the
Economics of Basic Cable Networks yearly (henceforth EBABCN provides data at the na-

tional channel level on a variety of revenue, cost, and sulEcquantities.

Factbook and Satellite Data Our Factbook sample spans the time period 1997-2007. The Fac
book collects the data by telephone and mail survey of caldtems. The key data in Factbook
are the cable system’s bundle compositions, the prices blihdles, the number of monthly sub-

scribers per bundle, and ownership.

SOther differences include his focusing on channel genrdsaguolicy of theme tiers, exempting satellite service
from a la carte regulations, focusing on a single year, ama litaitations in matching viewership utility to expendi-
tures.

5Sectio A in Appendik A provides a brief overview of the tivchannel television industry.



Tabled 1-2 provide summary statistics for the Factbook. dataobservation is a system-bundle-
year (e.g. NY0108's Expanded Basic in 2000). We observe alataver 20,000 system-bundle-
years, based on almost 16,000 system-years from over 6y80&nss. Most systems in our data
offer a single bundle, while the majority of the rest offestjitwo bundles. Much of our data comes

from early in the sample period when fewer offerings wereribien.

For each of these bundles and by market type, Table 1 regwtaverage price of the bundle
in 2008 dollars, its market share, and the number of cablaraia offered. The average Basic
service in our data costs $24.14 and offers 17.4 cable ckgrthe average Digital Basic bundle
costs $48.33 and offers 81.2 chaanEIs.

There is the variation in composition of bundles across etarknd over time. Tablé 2 presents
the share of systems in our sample that offer each of the tmiast widely available channels as
of 2006. The first column indicates whether the channel isexhon any tier of service while the
second-fourth columns indicate on which tier the channeifexed. For example, ESPN is carried
by almost all systems (97%) in our data. Of these, most (7 &Yy ¢t on Basic Service. Smaller

channels are frequently offered on a Digital Service.

Unlike for cable service, satellite offerings do not varygeography. We collected satellite menus

and prices by hand. We then matched this to aggregate sapahetration datdgiasatcllitesubscribers

1 totaltvhouseholds

at the DMA level from Nielsen Media Research.

Kagan (EBCN) Data We use the 2006 edition of the EBCN. The 2006 sample coversdl2ie
channels with yearly observations dating back to 1994 wipgliGable. Information collected
includes total subscribers, license fee revenue, adirggtisvenue, and ownership. The data are
collected by survey, private communication, consultinigrimation, and some estimation. The

exact methods used are not disclosed.

Viewership Data Our viewership data comes from Nielsen Media Research. \&éunéng data

from the 56 largest DMA's for about 50 of the biggest cableroteds over the period 2000-2006

Digital basic packages were made possible by cable systemstinents in digital infrastructure in the late 1990’s
and 2000’s. This dramatically increased the bandwidthlalvte for delivering television channels. Prior to digital
upgrades, most systems offered simply a basic bundle ori@liasdle and an expanded basic bundle. Following the
digital upgrades, many systems also offered a higher tdled digital basic, and, sometimes, a digital expandeitbas
bundle.



in each of the “sweeps” months of February, May, July, anddxdyer. The main variables are the
DMA, the program, the channel, the program’s rating, andctiennel’s cumulative rating. The

rating is the percentage of television households in the DA&ving the program. The channel’s
cumulative ratings (“cume”) indicates what percentagerafuplicated television households with

access to the channel tuned to the channel for at least tartesiim a given week.

We aggregate the information across programs on each dhaithin each month of our data.
Thus an observation is a channel-DMA-year-month. We had®2lsuch combinations. The fifth
column in Tablé R presents the average rating for each obfhdQ@ cable channels in our analysis;

the sixth column presents the national average cumulattugy for the third quarter of 2006.

We observe that channels’ ratings vary from DMA to DMA andhwitDMA across months and
years. Two important types of variation we use are (1) homgatvary with the demographic
composition of a DMA and (2) how ratings co-vary conditionaldemographic differences. We
focus on eight demographic factors: Urban/Rural statusnilyastatus, Income, Race, Education,
and Agel Table[11 in AppendiXB reports the DMA average values for ¢heariables for the
DMAs for which we have ratings data. Figure 5 in Apperdix Bvpdes an illustrative example
of the impact demographic characteristics can have ongstidy comparing average ratings for
Black Entertainment Television (BET) across markets. Wmssingly given the target audience of
BET, the channel has its highest ratings in heavily blackutetied DMA's such as Memphis and

its lowest ratings in sparsely black populated DMAss suclsak Lake City.

Similar examples demonstrate the importance of ratingsaci@tion in our data. Table 12 in
AppendixB reports correlations in the DMA-month-yearmgs across a subset of cable channel
pairs. Most of these are consistent with prior beliefs alligaty patterns of correlation in viewer
tastes. In particular, ratings for children’s programmamg negatively correlated with ratings for
arts programming and old movies (A&E and Turner Classic Meyir CM). Similarly, ratings for

all of ESPN'’s various sports programming channels are igelitcorrelated.

Data Quality We call attention to the nonstandard features of these d&arsAppendixXB. We

focus on missing market share and price data. About twoghofdhe possible observations on

8We would prefer to have the cumulative ratings at the DMA-thphut were not able to obtain it.
SWe follow U.S. Census definitions for each of these variables



market share and price for cable bundles are either missotgjpdated from the previous year,
or both. We assume this data is missing at random conditmm#ie observable characteristics of

the system. We justify this assumption in the appendix.

3 The Industry Model

The industry model predicts demand for multichannel tsiewi services, household viewership of
channels, prices and bundles offered by distributors, astdtalitor-channel specific input costs.
This section derives those predictions in terms of a vagiabt of parameters. The next section, on
identification, estimation, and inference, picks a paléicaet of parameters so that the predictions

from the model align with their empirical counterparts.

The timing of the model is: istage 1 channels and distributors bargain bilaterally to deanbet
costs, instage 2distributors set prices and bundlesstage 3households make purchases, and in

stage 4 households view television channels. We start from thteskagje and work backwards.
3.1 Household Viewing

Let j index a bundle of programming being offered by cable systemDMA d in month-year
m (e.g. Comcast Digital Basic in Arlington, VA in the Washingt DC DMA in November
20037 We will suppress the market subscriptsd, andm for the moment. Letr’; be the
set of channels offered on bundgleSuppose householdasT; hours per month of leisure tin@.
We assume the utility to householdrom spending their leisure time watching television and
doing non-television activities has the Cobb-Douglas gsltorm:

v;i(ti;) = Z Yie log(1 +ti5c) (1)

[

wheret;; is a vector with componert},;., t;;. is the number of hours househaldvatches channel
c when the channels in bundjeare available, and,. is a parameter representing tastes for

channelec. Households may opt to not watch any channel, and we calkthie channel Q) <

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

INote we have two geographic identifiers: cable marketsd Nielsen DMAsd. This is necessary due to the
different levels of geographic aggregation in our two sesrof data.

12This is without loss of generality. A model where the time ai$ehold spends watching television each month
depends on bundlg(i.e. T;; = T;(C};)) yields an identical econometric model. We maintain theselnspecification
for analytical convenience.



C; Vg, with t;;, the amount of time household i spends on non-televisionteiactivities andy;,

their preferences for such activities.

Each householdis assumed to allocate its leisure time between watchingtibanels available

and non-television leisure by solving:

max ), Vielog(1 + tije) (2)
subjectto > ti;. <T;

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

the time spent on channels not in the bundle is restrictednn. z

The solution to this maximization problem yields househ&dndirect utility from viewing:

U;kj(fyij’ ﬂ’ CJ) = Zcecj rYic log(l + t?jc) (3)

This utility function implies that the more a household wegs a channel, the more it values that
channel. Our welfare estimates are based on translatirg\iewed into utils according to this

utility function.
3.2 Bundle Purchases

Consider next a household's choice of cable bundle. Thikdeipend onv;; as well as other
characteristics of the bundle and cable system and the fwégehave to pay for it. We assume the

utility householdi derives from subscribing to bundjan marketn in DMA d in monthm as:
Uijndm = 'U;‘kjndm + Z;'ndmw + Qi Pindm + gjndm + Oc€ijndm (4)

where, vy, i, = Viinam(Vij; ti, Cj), from (3), represents the indirect utility to househalffom
viewing the channels available on bundle; is the monthly subscription fee of bundigandz;

are other observed system and bundle characteristics ofidymn marketn. o; = o + Ty,

with y; household’s income, is a taste parameter measuring the marginatyuddiincome and

1 is a taste parameter measuring tastes for system and othélelzharacteristics;; ande;; are
unobserved portions of househaslutility. We assume that the unobserved term has a componen

which is common to all households in the markgt,and an idiosyncratic terms;;. We further
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assume that the idiosyncratic term is an i.i.d. draw fronpe tyExtreme Value distribution whose

variance we estimate, denote

The components of; include by which MSO, if any, the bundle is being offered, ylear the
bundle is being offered, and bundle dummies (e.g. “Tier Tigt 2", etc.). &, is an aggre-
gate term which represents the deviation of unobserved @siaocks or bundle attributes from
the MSO-year-bundle mean. These unobserved attributegdadnternet, high definition (HD)
service, promotional activity, technical service, andligyaf equipment. Theory predicts these
unobservable attributes will be correlated with price agy/taffect both valuations and marginal
cost. We use the instrumental variables assumption totdisgle the effect of price on utility from

the effect of unobservable attributes. Identification scdssed in sectidd 4.
3.3 Supply: Downstream Distributors

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

choice game.

The profit of a distributor before fixed costs is:
Mfm(bm, Pm) = > (07— > Tse) Djm(Dm, Pm) (5)
j€Ebem c€Cy
where f denotes firmm market, andj bundle. by, is a list of offered bundles in market with
corresponding priceg,,. 77, are firm-channel specific carriage fees. Fifrpays channet a fee
of 7. for every household which receives chanadétom firm f. The set of bundles offered by

firm f is bgm. The set of channels in bundjes C;.

Separate the bundles offered in markeinto those offered by firnf and not:b,,, = (bgm, b_fm)-
The same for pricem, = (Psm, P—fm)- Nash equilibrium assumes:

Nash Assumption Vf andVm, bg, andpg, maximizelly,,(by, pm) givenb_g, andp_gy,.

The Nash assumption implies that bundle prices satisfy thesfifirst order necessary conditions

for maximizing profit. Furthermore, if an observed bundlenisdified by adding or removing a

BTypically this variance term is not identified separatee 8erry and Pakes (2007) for detail. Since units of

utility are chosen with the ratings data, in our setting tasigance term is identified.
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channel, then the profit will be less than or equal to the nabbundle’s profit, no matter the price
of the new bundle. Identification and estimation of inputtsas partly based on these implications

of the Nash assumption.

We do not have a uniqueness result for the Nash equilibriai®ptricing 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 thereated cost parameters. Multiple Nash
equilibria would hinder both the estimation of bargainiraggmeters and the simulation analysis
of unrealized policies. While we can not prove uniquenegsgdanumerically search for multiple

equilibria by changing initial prices, but do not find mulaggequilibria.
3.4 Supply: Channel Distributor Negotiations

Input costs are the outcome of bilateral negotiations betvwgstream channels and downstream
distributors. Bilateral negotiations have been studiemesively building on Nash (1950) and
Rubinstein (1982), as detailed in Muthoo (1999). Chipty &mgder (1999) use such models to
analyze mergers in the multichannel television industfgiteethe emergence of satellite television
or cable overbuilds. This paper’s environment differs frilrose models because payoffs depend
on outcomes of bilateral negotiations that firms are notyp@rt These cross-negotiation exter-
nalities are due to downstream competition. Horn and Wkyir{4988), Hart and Tirole (1990),
McAfee and Schwartz (1994), and Segal and Whinston (20Q@)ysthese environments when
one side of the market has one or two agents. Raskovich (20@@hds these models to capture
the notion of pivotal buyers in the multichannel televisindustry. de Fontenay and Gans (2007)

extend these models to allow for arbitrary numbers of agemtsoth sides of the market.

We too model this situation as a game involving the upstrelaamicels and the downstream dis-
tributors. Distributors and channels meet bilaterallyeyrbargain according to a fixed protocol to
determine whether to form an agreement, and if so, at whai iopst. The ultimate payoffs are

determined by downstream competition at the agreed upart ogsts.

We assume that the agreements between channel and d@tabetsimple linear fees: how much
must the distributor pay to the channel each month for eabhcsiber who receives the channel.
In reality, the contracts are longer. They contain desicmgtof the service to be provided by each

side, standards for technical service, marketing agretanerost favored nation clauses, division
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of advertising spots, tiering requirements, and auditeamfidentiality, and severability clauses.
However, few contain fixed monetary transfers, and if theytdey are negligible with respect to

the contract’s total value. We model the contracts as onilyeat fee for each pair.

In the bargaining stage, each channel and distributor nsegtarately and simultaneously. We
assume these meetings result in the asymmetric Nash biagaiution. LetV = {r;.} be a set
of input costs, a scalar for each pair of distributor and de&nlf there is no agreement between
a distributor and a channel, then the input cost is positifiaity. In each bilateral meetingy.

maximizes firm f and channel c’s bilateral Nash product:
Cfc I_C c
NPye(Tye; Voge) = [Hf(ch; W_ye) — My (o0; ‘I’—fc)] [Hc(ch; U_c) — Ile(o0; \I’—fc)} (6)

where
Me(rre; Wore) = > (77)Qre(¥) + raa( V)
f
is channelc’s profit function before fixed costs wit®) ;.(¥) the total number of subscribers of
channek coming from distributorf andr?¢(¥) is the advertising revenue of chanrellhe profit
function is the sum over distributors of the license fee neseplus advertising revenue which
depends on the per ratings advertising rate of the chandehaendogenous viewership rating of

the channel.

Negotiations are simultaneous and separatd;_sg, the set of all other input costs, is not known
but conjectured(;. is the bargaining parameter of distribufowhen meeting channel Allowing

Cre # 0.5 distinguishes asymmetric Nash bargaining from symmetric.

Bargaining Equilibrium V£, ¢, 77, maximizesN Py (7sc; V_y.) givenW_,.

The interpretation of this equilibrium, due to Horn and Wkisky (1988), is a Nash equilibrium
between Nash bargains. To paraphrase, consider a simulisngve game where the players are
the bargaining pairs, each pair's strategyis and each pair's payoff is its Nash product. The

bargaining equilibrium is the Nash equilibrium of that game

Y“Linear input costs above the production marginal cost, im¢hse zero, are often considered unrealistic because
with downstream monopoly, the upstream and downstream fiansfind 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 tudownstream competition.
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One issue, also raised in Horn and Wolinsky (1988) and dssmigh Raskovich (2003), is how
to define the disagreement payoffs. Following the Nash #xjwim reasoning, we assume that
agreements are binding in all contingencies. We solve amtive case where if a pair disagrees,
all other firms re-negotiate conditional on the disagregqiaiy dropping out forever. This case is
reminiscent of the reasoning in the Shapley v@@ihis paper’s conclusions do not depend on

which assumption we choose.

We treat each channel as an individual firm even though chsane often part of larger conglom-
erates. For example, ABC Family, The Disney Channel, ESE¥YNE2, ESPN Classic, SOAPNet,
and several other channels are currently under the owpss§ihe Walt Disney Company. We as-
sume that the disagreement profits for each of these chasmedise profits from only that channel

being dropped, rather than from all or a subset of channats fhe conglomerate being droppgd.

One can interpret our bargaining equilibrium as each firndggna different representative to the
meeting, and these representatives do not talk to the otipeesentatives of its own firm. This
feature of the bargaining procedure together with passdliefis means that the model sacrifices
capturing incentives due to informational asymmet gains tractability in determining how

the threat of unilateral disagreement determines inpusaénsn bilaterally oligopolistic setting.

4 Estimation

We estimate the model in several separate steps. We firshptgeze and estimate the distribution
of marginal utility derived from each channel using ratinigda. We then estimate the marginal
utility of income using market share, price, and bundle abgristics data. We then estimate a
parameterized cost function which predicts;afor each pair of distributor and channel. Finally,
we choose . for each pair so that the bargaining model induces the esthset ofr;. in equi-

librium. While it would be efficient to estimate all the paratars jointly, we significantly reduce

5de Fontenay and Gans (2007) make an explicit connectionamithoperative solution that has the flavor of the

Shapley value.

8Allowing multi-channel firms introduces both conceptuadl@emputational challenges.
"As a separate issue, we also ignore moral hazard issues. x&mpke, we ignore the imperfectly observable

choice of effort exerted by channels into making compelppnggramming following an agreement. Descriptions of
the programming are often written into the agreements,thsiniot clear if there is a conflict between the two parties

about these terms.
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computational time by separating the estimation.

The First Stage: Using Ratings Data The indirect utility to household from viewing the
programming on bundlg¢is given by
U;'kj(’yija Ev C]) = Z Yic IOg(]- + t;k]c)
CEC]‘

For each channet, we define3;;. to be the contribution of channeko bundle;’s indirect utility

Bije = iclog(1 + ;) (7)

wheret;;, is the number of hours of channeivatched by householdsubscribing to bundlg in
the suppressed market DMA d, monthm. Given our definition of3;;., the indirect utility from

viewing can be written as
v;; = B (8)

whereg;; is a vector with components;;. andz; is a vector of dummy variables whose compo-

nentsz;. indicate whether channelis on bundle;.

A complication arises because of the dependence of a hdd&etastes for a channel on the bun-
dle on which it is offered (i.e.;3;; depends ory). While a natural consequence of competition
among channels for a viewer’s time, allowing tastes for edannel to depend on the other chan-
nels offered in the bundle would require estimatiiy distribution@ a practical impossibility.
Instead, we condition on covariates like the number of cklnin the bundle, the sum of average
ratings for these channels, and an interaction rWe denote these approximation covariates

Table[18 in Appendik B provides sample statistics for thgggaximation covariates.

We parameterize each compongt, of the vectors;; as

0 with prob 1 — p,
ﬁijc = (9)
ﬁc + 7T0Di + Vie + ecaj Pe

where. measures the marginal utility to chanmethen offered on the average bundi&, mea-

sure the demographic characteristics of househald measures household unobserved tastes

8Bwith N; given by the number of channels offered on any bundle in cmpsa
®These capture the logic that the marginal utility of a chamsdikely to be lower the more or more popular
channels it must compete against.
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for channel, p. is the fraction of households that earn positive utilitynfreubscribing to channel

¢, anda; are our approximation covariates described above.

Our parametrization for marginal utility for channels isgeinded to reflect existing research on
preferences for media products. This research generatly fmat preferences exhibit “long tails”:
many people have low to zero tastes for a given product wheenaller number have strong
tastes.] We capture this by assuming some fraction of households tlgatoe channet at all,
while the remainder value them according to a distributiwat is convex to the origin. In our
current specificationy; ~ G(v|A, %), with eachv,. ~ Exponentigl\.) and the rank correlation

matrix of v; given by>..

Using an indicator functiory;. for whether householéhas positive utility for channel implies

that the vectop;; has the form:
Bi; = Xi'(B+1D;+v; + Oa;) (10)

Of those households who have positive utility for the chdnwe assume that bundle charac-
teristics enter additively separably from household ofteréstics. We further assume that the
additively separate terms are linear in parameters. Thigydor channels depends on the other
channels in the bundle in an additively separable mannérdites not vary across individuals.

This assumption restricts the set of possible populatistridutions ofy;.

We use the variation in ratings across DMAs and months te toat the marginal utility of chan-
nels. Getting there requires aggregating across both holgseand markets within a DMA-month
and describing the implications of this aggregation for éksenometric model. This is done in
Sectior A2 in AppendikA.

From AppendiX’/A.2 we obtain our first-stage estimating eiguefor each channet:;
Tedm log(l + rcme) - ﬁc + Hch + @adm + Nedm (11)

wherer.q,, is the vector of ratings for each channel in a given DNy monthm, T' is the number
of minutes of leisure time available on averagg, are the aggregated approximation covariates,
andn., = Y%, i.e. the average (across households in DMIAnd monthm) unobserved

tastes for channel

20Byzalov (2008) finds such patterns in the number of channatstved by households. Anderson (2006) describes
a number of information and media products whose demandissttape.
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The left hand side of this equation,y,, log(1 + 7.4, 1) is data. D, is demographic data from
the Census. We compute DMA-year aggregated bundle chasdict (i.e. a,,,,) from the market
share data. We can then estimHtand® by ordinary least squares. A byproduct of this estimation
are estimated residuafs,,,. We then estimaté&:(v;|\, ) as a distribution whose distribution
of Nielsen sample averages shares a set of momentsnwith This says that any variance in
ratings net of demographic differences is a result of theidigion of unattributable preferences

for channels from which Nielsen is not able to sample peluf@t

A second problem arises due to the selection of househald$imdles across markets within
a DMA. While Nielsen samples households at random, thosaedimids have already chosen
what bundle of channels they subscribe to. Our procedurddanmark perfectly if Nielsen also
randomly assigned what channels each household receiveaccbmmodate this feature of the
data, we condition on functions of covariates measuringegriand market shares of channels
across markets within that DMA. With enough computing pgwer could do this conditioning
exactly according to the demand model. That is, the demardehpoovides the correct function
to condition on. However, to reduce computational cost, areldiion on a flexible function of the
ingredients that would go in the demand model. This is notantaed to work, but it does work

well on data simulated from the model’s estimated paramseter

First-Stage Identification The basic identifying assumption in our first-stage estiomais that

the amount of time spent by households watching channeifasmative for what they are willing

to pay for access to those channels. We assume the more ahbluligeatches a channel, the
more it values that channel. If a household never watchesmang, it values that channel at zero.
This would not be good assumption if, for example, househellued the option of watching
The Weather Channel in case of bad weather, but never wattér mormal circumstances. For
our estimates of the impact of demographics on tasiegjentification is clear: we will estimate
greater mean marginal utility for a channemong a demographic group the higher are mean
ratings for that channel in a given DMA and month that haveerafrthat group. Thus, mean
marginal utility for BET is estimated higher for black hotsé&ls because ratings for BET are

higher in markets with greater numbers of black households.

2lWe adjust the estimated variance of unattributable prata® both for the aggregating effects of the Nielsen
averaging as well as the effects of a fraction p. of households with zero tastes for the channel.
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Identification ofGG is more subtle. Itis the distribution of unobservable maagjutility of channels,
assumed to be common across DMAs and months once we conttbefehannels available and
demographic differences across markets. This is identifyadariation in the ratings across DMAs
and markets due to random variation in the sampling proaessrtaken by Nielsen across markets
and time. The error in our estimation regressing,,, is the average across the Nielsen households
in DMA d in monthm of the underlying household-specific taste shagk,i.e. negn = T v;,

whereYdm = _1

Ndm ZiENielsen sample of DMA d and month'm

If Nielsen were able to sample from a continuum
of households within each DMA in monthm, this error would be zero. As they cannot, there
is variation between our first-stage dependent variablg, (og(r.4»7")) and that predicted in the

population (.4, + 1Dy + T%™y;,).

The Shape of the Marginals While we can identify the variance and covariances of thestige
ing preferences7(v), our data do not identify their shape. Within each DMA and thoNielsen
aggregates the viewing choices of a sample of a few hundregeholds. If preferences are in-
dependent across households, and the variance is finite Civetral Limit Theorems tell us that
the distribution of average viewing choices will be normalistributed no matter the shape of the
distribution underlying that average. If we observe anagerrating of 3.0 for a channel in a given
DMA-month, we cannot tell if this meant 3% of households weetching that channel 100% of
the time or if 30% of households were watching it 10% of thestior any other equivalent combi-
nation. We address this identification problem both by ipooating cumulative ratings data and
additional assumptions. Nielsen reports indicate thatypeal household does not watch many
of the channels included in cable bundles. Our model sayshkea WTP for these channels is
around zero. Therefore, we assume that the distributioastés for channels has a mass point at
zero, representing the share of the population that doegaha¢ the channel enough to view it,
and a distribution with support over the positive line. Wewase that the positive portion of the
mixture distribution is exponential motivated by the vidwattastes for media products have “long

tails.”

The Second Stage: Estimation on Market Share Data Given 3, II, G, and®, in the second
stage we estimate the remaining parameters of the demanel esidg our market share data in

the spirit of Berry, Levinsohn and Pakes (2004). As this i standard in the empirical demand
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literature, we develop the formal econometric model in ®edA.3 in Appendi{ A and present an

informal discussion here.

Our demand-side instruments follow standard practice maitel estimation on aggregate data.
First, we allow observed product characteristics (largignmy variables for non-channel bundle
characteristics such as firm, year, and tier namg),, to instrument for themselves. Second,
we accommodate the endogeneity of price by instrumenting foith w,,4,,,, wherew,,q,, is the
average price of other cable systems bundles within the €2iviw as cable system and with
the channel dummy variables. These will be valid instruralevdriables if, for bundlg in mar-
ket n, (a) the unobservable demand sho€k..,,, is uncorrelated and (b) “net” marginal costs
are correlated with prices within's DMA outside market:.. The former is likely to be true in
multichannel television industry because cable systemghysically distinct entities for which
local managers have wide authority. The latter will be tfaethe average price variable, as labor
costs and advertising rates are often correlated within BMAdditionally, the channel dummy
variables are uncorrelated with the unobservable termeastility generated by the channels was

by construction taken out @f They are correlated with price through input costs.

Cost Estimation Aggregate input costs, the necessary conditions implieddsh equilibrium in
prices and bundles, and the observed prices and bundlggydeput costs. Aggregate input costs
are direct evidence. The Nash conditions are indirect egieewhat could input costs have been
given the Nash assumption and observed prices and bundiés8€Etion uses the Nash conditions
to estimate input costs accounting for factors which arebsaovable to the econometrician but

known to the distributors at the time of their pricing and dlimg decisions.

We parameterize;. as a function of channel characteristigs) scaled by a function of firm and

channel characteristics:

Tre = (nxe)exp(pzye)

z. is a function of a constant term and the Kagan average ingtifaochannet. z;. contains firm
f’s total number of subscribers and whether chamrseid firm f are vertically integrated. While
different channels may have different base rates, we assuenieinctional form of the effect of
distributor size and vertical integration on input coshis same for all channels. If Comcast has a

30% discount on the base rate of ESPN, it also has a 30% disoauhe base rate of CNN, and
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for any other channel that it is not vertically integratedhwi

A weighted average of;. over firms predicts an aggregate input cost for each chann&he
Kagan EBCN data set’s channel input costs are the empincedterpart of these averages. One set
of moment conditions is simply the model’s predicted aggtegnput costs should equal observed

aggregate input cost$r. }.

E[ch(ﬁaép)]—% = 0

The first order condition to maximize firtfis profits with respect to the price of bundién market

m is:

dMyrn (D, ) - _ Z (p; — Z ch)dDjm<bm7pm>

_|_ D m bm7 m
dpy. dpy. em(Pm, Pom)

JEBm ceCj
This says that bundlg’s optimal price is equal to the input cost of bundlglus a mark-up that
depends on demand conditions and the other bundles in tHeetndihis condition holds in Nash
equilibrium for each bundle of each firm, given all other blesdind prices. As demand parameters
enter into the mark-up, we use this condition separatelpdceiase efficiency in demand estima-
tion. It plays a more central role in cost estimation, beeausits absence the cost parameters
are partially identified. In both cases, we directly invés first order necessary conditions for
optimal price choice to back out implied marginal costs perdie. We then form moments based
on a bundle marginal cost function of bundle charactegssticcounting for the endogenous choice
of mark-up by instrumenting with an exogenous predictedkrugr. These moments depend on
the price sensitivity of consumers, and thus place exttaicgens on this parameter and improve
efficiency of demand. Additionally, a by-product of demastiraation are consistent estimates of

the marginal cost per bundle.

The Nash assumption also implies the necessary conditfgarefit maximizing bundle choice for
each firm given the price and bundle choices of its rivals. €atimation uses a subset of these
necessary conditions as moment inequalities. We punistiidaie parameter estimates if they
imply that altering observed bundles are profitable demntifor the decision making firm. Firms
may have unobservable information about these decisionshwifi left unaddressed, would bias
our estimates. We assume that the firm’s unobservable iafitomis fixed for a given channel

across markets, and sum deviation profits across opposisiales for a given firm and channel
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pair. For example, we may see Comcast carry Comedy Centasddmarket and not in another.
Our moment inequality conditions are that the sum of demmgirofits in the two markets should

be negative.

Channel-Distributor Bargaining Power Estimation The unobserved parameters of the bar-
gaining game are each channel and distributor’s pair-wasgéaining powerg,.. We use no ad-
ditional data in identifying the bargaining powers. Theg atentified by the estimated cost and

demand parameters and the protocol of the bargaining game.

In practice, we choose the values @f that minimize the distance of the bargaining model’s
equilibrium input costs and estimated input costs. The dehaad pricing model implies a set of
input costs which deliver higher profits for both channel disdributor than no agreement. If this
set is non-empty, it will usually be an uncountable set. is tase, the two firms will disagree
over what point in the set should be chosen. The channel wiitroften prefer higher input costs,
the distributor will always prefer lower input costs. Thedrining model, for a fixed vector @f,
resolves this disagreement. Part of the resolution is dtlgetbargaining protocol. The rest is due
to the bargaining parametefs The estimated input costs are an estimate of the actudutieso
point. Therefore, the estimated bargaining powers arg thehich imply equilibrium input costs

from the bargaining model as close as possible to estimaped costs.

Identification of(;. relies on two key ingredients. First, we are able to estinpaiie-specific
input costs. Second, the marginal cost of upstream praztucsi commonly known to be zero.
When costs are not observed nor separately estimated, theytseparately identified from the
bargaining parameters. A typical assumption in this cas@) Blo (2008), is to assume take-it-or-
leave-it offers. That is, one can fix the bargaining parameded estimate costs. Likewise, one
could fix the costs and estimate the bargaining parameterthid application, because of those

two ingredients, we are able to separately identify thediargg parameters from cost parameters.

We use a simplified industry structure in estimation of theghming parameters. We assume
that the country is served by one large cable provider, oradl srable provider, and one satellite
provider. The large cable and small cable operate in diftemearkets which only differ in num-

ber of households. The satellite provider competes witlc#ide operators in each market, but it

must set the same price and package in both markets. Thefsahpidustry structure reduces the
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number of players in the bargaining game, which in turn redube computational burden of esti-
mation. We take the large cable firm to be Comcast, the smbé #n unnamed independent firm,
and the satellite firm to be DirecTV. Without a simplificationwould be necessary to solve the
bargaining game with many simultaneous negotiations, arthve the downstream competition
take place in the thousands of markets across the counteysiiplification allows a connection

to the estimated cost parameters by having different sistdhilitors, but without having so many

distributors and markets that computing even one equilibrivould take hours.

5 Estimation Results

Table 3 presents estimates of the key parameters in the nioclalding channel-specific estimates
for a selection of channe@.Among the non-channel estimates, the table reports the peigsitiv-
ity parameter, ), the impact of income on price sensitivity,{, and the approximation covariates.
The estimated price sensitivity parameteF[$18 In markets that offer Basic, Expanded Basic,
and Digital Basic cable services, this yields an average prae elasticity for Basic of-1.93,

for Expanded Basic of-4.81, for Digital Basic of—10.70, and for Satellite 0f~2.98. These are

comparable to previous results in the Iitera@re.

Preferences for Channels Previous demand system estimates for multichannel tébevesther
did not define preferences over channels in bundles (Gomksieé Petrin (2004)) or restricted the
preferences for individual channels to be the same for alsbbolds (Crawford (2000), Rennhoff
and Serfes (2008b)). Our demand system allows for flexiblkivatiate distributions of prefer-

ences for channels.

Table[3 reports features of the distribution of prefererfoesa subset of channels. We report
the distribution shift parameteg,, in column 2, and the exponential parameXgrin column 4.
For convenience, we also report, for each channel, infaomatbout the distributions of WTP

implied by our estimates. The last three columns of the tedgert, for a simulated set of 20,000

2?Results for the full set of channels are available in TAb®E48a in AppendixB.

2Moving from OLS ¢ = —0.04) to IV using just the demand-side momenis£ —0.10) to IV using both demand
and pricing equationsy= —0.18) suggests that our instrumental variables strategy is wgiks theory would predict
and that the optimal pricing assumption has a moderateteffethe price sensitivity estimate.

24The FCC (2002) (-2.19), the GAO (2003) (-3.22), Chipty (200%.9), and Goolsbee and Petrin (2004) (-1.5 for
EB, -3.2 for DB, -2.4 for Satellite), have all separatelyirastted the average own price elasticity of cable services,
using market share regressions, diverse data sets, anthiresttal variables techniques.
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households, the share of households with positive tastesafin chann, the overall mean WTP
for the channel, and the mean WTP among those householdsatiuat the channel positively.
Figure[l presents the estimated distribution of willingnespay for a subset of the channels in

our analysis in a sample of 20,000 households.

We can use the connection betweg&n and~;;. to back out the impliedy;;. from ﬁ;jc. Using
this connection, we would like to draw attention to an issuthe estimation. First, part of iden-
tifying preferences for channels is based on the assumpfitree disposal; All households have
non-negative willingness to pay for a channel. We force #sisumption to hold by shifting the
distributions of preferences so that the minimum value i®.z&ince the shifting is done to all
households, it preserves the estimated variance stru¢dokeever, it results in the implied sum of
7ijc being greater than one for some households which violageséwership models assumptions.
We could use more restrictions imposed by the viewershipattodix this problem in estimation,
but we choose not to because the extent of the violationsiemelative to the required additional

computational burden.

Demographic Impacts We estimate a non-degenerate distribution of taste paexsietr a chan-
nel if its ratings vary across markets or time periods. Theawmae of this distribution could be
driven by demographic differences, throughor if not by demographic differences, through the
variance ofG(v). Two channels will have positively correlated tastes ifithatings co-vary in the
same direction with the same demographic features or if gwetions of ratings unexplainable by

demographics co-vary positively.

Demographic results are consistent with intuition. Peafees for BET are higher for Black than
Non-Black households; preferences for Disney and Niclesdodare higher for families, prefer-
ences for the American Movie Classics and the Weather Chana&igher for older households;
and preferences for Country Music Television are higherdoal households. In most cases, the
estimated highest value households match the desiredreneda# the targeted channel. These
patterns are direct consequences of the conditional ebiwek of a channel’s rating in a DMA
with that DMA's demographics. Table 118 in Appendik B repatsimated WTP for channels for

a subset of household demographic profiles. Similarly, titéeepns in the estimated correlations

25This is an estimate of,., the share of households with positive tastes for chaanigelf equal to 3 times the
average weekly “cume” in the last column of Table 2.

23



tend to follow those in the raw ratings data.
5.1 Input Costs

We estimate median marginal costs for bundles to vary fror@Sbibr Expanded Basic to $23.31

for Digital Basic packages.

These estimates are combined with the Nash bundling assumgrtd EBCN average input costs
per channel to estimate differences in per-channel inpsiiscacross distributors. Doing so, we
are able to estimate not only channel specific input costslba how those input costs differ for

downstream firms based on size or vertical integration.

The estimated input cost parameteygndy, in Table[4 imply that Comcast, a distributor with
roughly 23 million subscribers, faces input costs 13% betlbase of a small distributor. The
estimated effect of vertical integration is slightly posst contrary to economic theory, but not

statistically significantly different from even large néga values.

The patterns in the data generating these estimates ardrolmalable$ 1P and 20 in the appendix.
Estimated marginal costs and observed prices are lower enage for large distributors, condi-
tional on the characteristics of the bundle. Consequewityestimate large distributors to have
lower per-channel input costs. Similarly, prices and eated marginal costs for bundles don't
vary systematically in a statistically significant way fasttibutors who offer many of their own

vertically integrated channels. One might expect thedeiloligors to at least carry their vertically
integrated channels more often than other distributorss iBmot true for most of the vertically

integrated channels we examine. It is true for some new aradl efmannels that are not part of
the analysis. For example, both CNN, a large and highly veatetews channel, and CNN Inter-
national, a smaller channel targeted towards an intenmat@udience, were vertically integrated
with Time Warner Cable during the sample period. Pricing @diage decisions for bundles with
CNN do not differ systematically for Time Warner Cable comgaato other distributors. CNN

International, on the other hand, is carried much more dfieime Warner Cable than by other
distributors. Tablé 20 in the Appendix presents statisgwadence to the effect that carriage is
not systematically different. More analysis would be neaegto determine whether Time Warner
Cable’s specific markets have higher tastes for internatioews, but the pattern holds conditional

on market characteristics. Chipty (2001) focuses on a saamdlkpecific group vertically integrated
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channels to find that integration does affect costs andacgariHere, we show that this is indeed

true if one looks at certain less-established channelg)dittfor the established channels.
5.2 Bargaining Parameters

The estimated bargaining parameters are functions of tireasd costs. We find them by search-
ing for the bargaining parameters that produce the estinagrit costs as the bargaining game’s
equilibrium.

The estimates are presented in Table 5. We estimate thatibeag parameters are usually between
one-fourth and three-fourths for distributors. In parécuthese estimates strongly discourage
assuming take-it-or-leave-it offers as the estimateddangg parameters are neither zero, which

would imply channels take all the marginal surplus, nor evigch would imply distributors do.

We find that the bargaining parameters are higher for calvtesfinan satellite firms, even though
satellite firms have much larger potential markets than semall cable firms. In equilibrium,

satellite firms have lower input costs than small cable firoestd market conditions. This discount
would be larger if the two firms had equal bargaining paramset@/ithin cable firms, large cable

firms have higher estimated bargaining parameters thari saidé firms for most channels.

6 The Welfare Effects of A La Carte

6.1 Theoretical Predictions

Holding fixed the current set of offered channels, ignoriagaxity constraints, and allowing that
the social marginal cost of an extra household receivingaacél is zero, the socially optimal al-
location would deliver every channel in existence to eaalskbold that has a positive willingness
to pay for that channel. Bundling excludes households that Ipositive willingness to pay for
some channels, but do not derive a value from the full burtthé justifies its price. A la carte
pricing of channels allows for those excluded under bumgdimenter the market. However, a la
carte partially excludes households who have positiveatados for channels that do not exceed
the prices at which the channels are being sold. Which oéttves effects dominates is one output

of the counterfactual exercise.

How the surplus generated by the service of multichanneVigbn is split between and within
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consumers and firms is also of importance to policy makersadiog theory under monopoly
suggests that consumers with highly variant preferencegjeaestimate television households to
be, are better off undda carte pricing in the short run (Adams and Yellen (1976)he Theory
under oligopoly is less established and offers still ambigupredictions about the effects of a la

carte on consumer welfare.

In the long run, the conclusions of economic theory on thdareleffects of a la carte depend
on even more decisions. Many opponents of a la carte clainieanchannels appealing to niche
tastes will become unprofitable and exit in an a la carte enwirent. Others claim they may invest
less in program quality. We do not model the impact of a laecart these long-run outcomes.
Further research of their evolution in an equilibrium seftis necessary to assess these effects of

a la carte regulations.
6.2 Counterfactual Simulations

Supporters have suggested various implementations of @rte policies. These range from re-
quiring firms which bundle to allow consumers to opt out ofgreonming and receive a rebate
(Family and Consumer Choice Act of 2007) to separately gdribeme tiers to offering separately

priced individual channels.

Here we do two counterfactual simulations that trade ofiegality with computational time. First,
we simulate a partial a la carte policy where distributoes farced to offer a few channels a la
carte and offer the rest of the channels in Bundle Size Ryi(BSP/ALC). We compute the full
equilibrium of the model at the estimated parameters uridgréstriction. We allow input prices
to be renegotiated under this restriction and analyze thatseof the new equilibrium. Second,
we use the patterns of increased input costs from the firsttedactual to motivate assumptions

on input cost changes infall a la carte equilibrium.

BSP/ALC As in the bargaining power estimation, our first simulatias lone large and one
small cable market. Each is served by a separate cable praud a common satellite provider.
We force the distributors to compete by setting six pricased for bundle sizes of 5, 20, and 60
channels, and three a la carte prices for Disney, ESPN, arictlddeon. We compute equilibrium

input costs in this simulation.
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The top panel of Tablel 6 reports welfare effects from the BER/ counterfactual. As the full
ALC counterfactual is more policy-relevant, we defer thalgsis of welfare effects and instead

focus on the input costs changes that result in the BSP/AlL@ilegqum.

The bottom panel of Tabld 6 shows that input costs generallsisg under a la carte. Reported
are the distributor-weighted average input costs whenhahoels are offered in a bundle versus
when distributors offer the BSP/ALC package. For some cainequilibrium input costs double

(or more) under BSP/ALC. For others, input cost increasesrasre modest. The raw average
percentage incrase in input costs for the channels repamtddble[6 is 62.9%; across all 60

channels it is roughly 50%. Input cost increases are gdgdriglher when channels are offered
ALC than when they are available as part of BSP; as such, w&a&ecost increases when we

next analyze the full ALC counterfactual.

Figures 2 andl3 provide intuition for why input costs rise whdmannels are offered a la carte.
Recall a common theme from the bundling literature is thatdting aggregates tastes, making
them less disperse (e.g. Adams and Yellen (1976), Craw0€8)). Figuré 2 demonstrates this
for an example based on Adams and Yellen (1976). Considegbwds with dispersed valuations
and fixed marginal costs of zero. Pricing each good indiviglweould require the seller to choose

an intermediate price: the seller would miss out on both tivplss enjoyed by high-valuation

consumers and sales to low-valuation (above marginal coe§umers which it does not serve. As
long as valuations between the two goods are not perfecthgleded, the valuation of the bundle
will be less dispersed. In Figuteé 2, we chose underlyingatadns that are highly negatively

correlated to emphasize this point. Pricing only the buatitevs the seller to capture most of the

combined surplus.

Forgetting bundling for a moment, consider the determomatif input costs for a single good in
a bilateral monopoly with linear fee contracts as in the tefb panels in Figureé]3. For a given
input cost from the y-axis of the first panel, the seller in eeond panel maximizes profit by
choosing price to equate marginal revenue and marginal cis¢ area of the upper producer
surplus rectangle is the downstream seller's prafj).( The area of the lower producer surplus

rectangle is the upstream producer’s prafif)( The Nash product in the first panel is a weighted
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geometric average of these two pro@s.‘l’he equilibrium input cost7(*) maximizes the Nash

product.

The third and fourth panels in Figuré 3 examines the detetioin of input costs in a situation

analogous to bundling versus component pricing. It regbatsnages from the left panels for two
goods which have the same underlying mean valuations, Heteht dispersions. Associating

the demand curve for the more dispersed valuations with ddrf@ a single channel, one can
see that the equilibrium input cost for this good is highemtfior the good with less-dispersed
valuations. Faced with more-dispersed preferences, tvastoeam firm wishes to raise price and
earn a greater share of the total profit. The upstream chaeoegnizes this and bargains for a

higher input co

FullALC Our second simulation has one nationwide market served Bpag'sentative” nation-
wide cable firm and two satellite firms. The distributors cetegby setting prices for each channel
and a fixed access fee to consumers. We do not compute emguniilmput costs in this simulation.
We instead force input costs to rise by 75%. This choice isvatgd by the rise in input costs in
the first simulation. We make this distinction because meymating equilibrium input costs in the
full ALC setting takes much longer than in the BSP/ALC enaimeent. We evaluate the robustness

of our results to this assumption below.

We assume all three firms offer identical products. We alleese products to include all channels
for which we were able to estimate non-degenerate distobsitof preferences and for whom
the 90% percentile of the WTP distribution is greater thamKlagan estimate of their marginal
cost. As we are constructing a “nationally representatoadile system, we cannot apply all our
estimates directly into the counterfactual. We therefoterpret the logit error as an idiosyncratic
disturbance term on the set of channels that deliver the metsttility from each provider. We

estimate the variance of this error and the level of the @mderm to make predicted market

shares and prices match their actual 2007 levels underihgr@lTo incorporate installation costs

28I this case, we use equal weights. In the general mgglels the weighting for each pajfc.

2"There is an additional, empirically weaker, opposite éffecinput costs changes. Bundling creates an externality
in a channel’s bargaining problem as a higher input cost eesklemand for the other channels in the bundle. Moving
away from bundling eliminates this externality and therefoudges input costs lower. In our results, this effect is
dominated by the niche pricing effect described above.

28Formally we estimate these four parameters based on thédhabdverage cable and satellite market shares and
prices.
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we require consumers who would not purchase under bunddipgy an extra $5 monthly fee if

they choose to purchase channels a la carte.

Profits for distributors are their revenue from selling tosomers net of the input costs they pay
to channels. Profits for the content providers are the d#iliees plus their advertising revenue.
We compute ad revenue as the channel’s bundling ad revejusexdifor the change in viewing
in an a la carte world. This is determined in the model by sg\for each household the value
of ;. corresponding to their WTP for channelWT'P,. (itself a function of their marginal utility
for that channelp;.). Given the channels househaldurchases, viewing follows from solving the
household’s time allocation problem from stage four of thadel. Aggregating across households
gives the aggregate ratings effect for channéle assume advertising prices per ratings paigt (

are constant for each channel, so thatd Rev. = p.ARatings..

Finally, we make a number of assumptions consistent withogt-ghn analysis. We assume that
preferences are invariant to the policy change. We assuatechiannels do not alter their pro-
gramming following the policy change, nor do new channetgrear existing channels exit. We
assume the accounting and marketing costs of firms are thewaen firms are allowed to bundle
as when firms are forced to sell channels a la (Qrtéach of these issues could be addressed in a

long-run analysis.

Table[T presents the results of our baseline full ALC codattwal. Equilibrium prices for a
bundle of all 52 modeled cable channels vary from $35.21 @ 2#in year 2008 dollars. The
total market share across distributors is 88.2%. Indugtofite per household per month are an
estimated $51.54, with distributors earning less than icblsron average. Mean consumer surplus
is $39.12 per household per month, although it varies sianifly across households, with some
households garnering surplus of over $100/month. Totahestd welfare is $90.67 per household

per month (roughly $120 billion/year on a national basis).

We turn next to predicted outcomes in an a la carte equilibrivwe report channel prices and
market shares for a subset of our channels, as well as thagevacross all our analyzed chan-
nels. We predict fixed fees of $27.08 for cable and $14.51aL%or satellite. Marginal prices

for channels are fairly low: most are under $1, with the mageasive being ESPN at $6.37 per

29The magnitudes of these costs are a matter of disagreemtiiet amgoing policy debate.
30we convert these to aggregate annual figures by multiplyyntyll® million U.S. households x 12 months.

29



subscriber per month. Predicted channel market shares @derate, with an average share of
39.6%. As a consequence, subscribing households are f@@dacpurchase an average of 18.2
of the 52 channels. Distributor profits are estimated todase slightly, channel affiliate fee prof-

its to drop considerably (by 32.7%), and there to be effettimo change in advertising revenue.

We predict a total decrease of 9.0% in industry profits. Esttd average consumer expenditure
for subscribers is $39.68 per month, a reduction of 14.8%arMmsnsumer surplus increases by
8.5%, or approximately $4.4 billion/year. Predicted totalfare decreases by 1.4% to $89.73 per

household per month.

Tabled 8 and]9 break down these welfare gains by channel forfioms and consumers. On the
firm side, the first three columns reports total revenue th ehannel in the bundling and a la carte
equilibria and the change between them. The next two collreek down this total percentage
change into the percentage changes in revenue from affdéi@seversus advertising. The final line

in Table[9 aggregates these effects across the 52 chanrésdounterfactual.

Some striking effects are evident in the table. First, tieecensiderable heterogeneity in who wins
and loses from a la carte. While the average channel losé%4laf its revenue, some channels
do substantially worse (ESPN, E!, and most channels outised®p 30) while some are predicted
to benefit from an a la carte environment (TBS, TNT, USA). @llet appears that small and/or
high-cost channels suffer most. Changes in affiliate feemegs and advertising revenues are also

heterogeneous, with those channels catering to geng¢esbsgt tastes doing best.

The dominant predictor of household benefits from a la cartee number of channels it chooses
to purchase: households that purchase fewer channels dolmetter from a la carte as they aren’t
forced to pay the full bundle price to obtain access to thedeannels they prefer. The last column
of Tabled 8 and]9 reports, for each channel, the averagemiageechange in consumer welfare
from bundling to a la carte for consumers that purchase thatrel in an a la carte environment
as a share of the average change in welfare of all consumdis.tries to capture the benefits
to those households that like particular channels as cardp@ar the average benefit across all
households. To control for the number-of-channels-pwgetigffect, this calculation is made for
only those households among 5,000 simulated householgsutanase the median (+/- 1) number

of channels. Households that choose not to purchase edlagxpensive networks like ESPN or
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The Disney Channel do substantially better on average tiesetthat do, indicating that high-cost
channels impose a substantial aggregate welfare cost saicmns when they must purchase them

in a bundle.

Robustness of Results to Alternative Assumptions A key factor in these calculations is our
assumption that affiliate fees increase by 75% in an a la eappdibrium. Tabld 10 assesses
the consequences of relaxing this assumption. The middée tbolumns of Table_10 (in bold)
summarize the previously presented results in Table 7. Tétegiioup of columns reports similar
results under the assumption that affiliate fees to cabkesysdo not change under a la carte. The
last two columns report results should they double our basaksumption and increase by 150%.
When input costs are unchanged, consumer welfare beneditsudastantial. Consumer surplus
increases by 21.1% and total industry profits fall by 13.7%h\a greater than 50% decrease
in channel’s affiliate fee profits). Interestingly, this @owment yields a 1.3%ncreasein total
surplus. By contrast, if input costs increase by 150%, comesibenefits are moderated. Industry
profits fall only 8.5% and consumers surplus is estimatecty imcrease 4.8% despite a 12.3%

decrease in expenditure.

7 Conclusion

This paper has combined a model of the multichannel telmvisidustry with market and view-
ership data in order to evaluate the welfare effects of pegda la carte pricing regulations. We
extend a standard demand model to a setting of joint punchasid viewership decisions and
attach to it a model of distributor pricing and bundling arghenel-distributor bargaining. We
estimate the model using demand, pricing, viewership, astldata from the industry. We use the
estimated model to simulate an unrealized regulatory enwiient: a la carte pricing regulations.
We compare the distributions of consumer and producer ssigphder a simulated a la carte set-
ting with those under bundling and predict that, in the sihamnt, welfare will increase for many
consumers under a la carte regulations, while industrytprofill decrease, substantially so for
content providers. These predictions account for the ratieggon of supply contracts following
regulations. A more detailed analysis of the long run eff&dta la carte regulations remains an

area for further research.
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Figure 1: Estimated WTP for a Subset of Channels

Among households with Positive WTP for each Channel, Page 1
American Movie Classics (AMC)  Black Entertainment Television (BET) CNN
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Notes:This figure documents the estimated willingness-to-pagfeubset of cable channels among 20,000 simulated
households. Reported is the share of those householdsaibatarnetwork positivelyy() and the distribution of WTP

among that subset. In each figure, the y-axis reports holdshand the x-axis reports WTP in 2008 dollars.
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Table 1: Sample Statistics, Bundle Purchase Data

Variable Nobs Mean  SDev Min Max
Market Types
Basic Only 20,117 0.601 0.49 0.00 1.00
Basic + Exp. Basic 20,117 0.319 0.47 0.00 1.00
Basic + Dig. Basic 20,117 0.034 0.18 0.00 1.00
Basic + Exp. Basic + Dig. Basic 20,117 0.045 0.21 0.00 1.00
All Markets
Price 20,117 $29.70 $11.59 $2.28 $146.47
Market Share 20,117 0.461 0.259 0.010 0.990
Total Cable Channels 20,117 20.0 15.6 0.0 176.0

Basic Only Markets
Basic Service

Price 12,105 $30.19 $7.59 $2.43 $100.62
Market Share 12,105 0.551 0.209 0.010 0.990
Total Cable Channels 12,105 17.4 9.3 0.0 95.0

Basic + Exp. Basic Markets
Basic Service

Price 3,188 $16.53 $6.68 $2.28 $59.82

Market Share 3,188 0.123 0.158 0.010 0.889

Total Cable Channels 3,188 8.1 6.9 0.0 49.0
Exp. Basic Service

Price 3,188 $34.05 $9.05 $6.22 $89.70

Market Share 3,188 0.559 0.193 0.010 0.969

Total Cable Channels 3,188 26.9 9.8 3.0 84.0

Basic + Dig. Basic Markets
Basic Service

Price 334 $45.85 $13.42 $4.99 $78.72

Market Share 334 0517 0.183 0.029 0.924

Total Cable Channels 334 41.4 13.2 2.0 66.0
Dig. Basic Service

Price 334 $57.49 $18.29 $10.36 $141.43

Market Share 334 0.120 0.081 0.010 0.705

Total Cable Channels 334 70.0 16.5 33.0 124.0

Basic + Exp. Basic + Dig. Basic Markets
Basic Service

Price 300 $16.71 $6.92 $6.47 $48.46

Market Share 300 0.220 0.119 0.011 0.625

Total Cable Channels 300 7.6 55 1.0 35.0
Exp. Basic Service

Price 300 $45.32 $10.93 $16.69 $89.70

Market Share 300 0.367 0.145 0.013 0.799

Total Cable Channels 300 47.0 10.8 19.0 89.0
Dig. Basic Service

Price 300 $60.43 $17.18 $23.30 $146.47

Market Share 300 0.124 0.077 0.010 0.474

Total Cable Channels 300 81.2 20.5 39.0 176.0

Notes:Reported are sample statistics from our bundle purchasdaiaall markets and by type of bundles they offer.
Prices are in 2008 dollars. Market shares are define§ asréhdrscdivided by homes passed, with homes passed
defined as the set of households able to purchase cableesénic each system. Both are in the data. Total cable
channels defined in Tadlé 2.



Table 2: Sample Statistics, Cable Networks 1-30

Expanded | Digital ||| Average | Average

Network Any Tier || Basic Basic Basic Rating Cume
ESPN 0.97 0.77 0.19 0.00 0.91 22.2
Discovery Channel 0.86 0.72 0.14 0.00 0.62 18.6
TBS 0.97 0.92 0.05 0.00 1.09 24.0
TNT 0.82 0.64 0.18 0.00 1.33 27.2
USA 0.87 0.67 0.19 0.00 1.17 27.2
Nickelodeon 0.68 0.53 0.15 0.00 1.83 0.0
CNN 0.94 0.78 0.16 0.00 0.75 13.6
Lifetime 0.56 0.42 0.14 0.00 0.90 16.7
Spike 0.86 0.70 0.16 0.00 0.52 17.7
The Weather Channel 0.52 0.41 0.11 0.00 0.30 8.4
HGTV 0.21 0.13 0.07 0.01 0.55 14.0
VH1 0.33 0.23 0.10 0.00 0.36 14.0
TLC (The Learning Channel) 0.40 0.30 0.10 0.00 0.54 15.1
ESPN 2 0.30 0.20 0.09 0.01 0.29 12.3
Cartoon Network 0.24 0.16 0.08 0.00 1.57 10.0
History Channel 0.26 0.18 0.08 0.01 0.55 16.7
ABC Family Channel 0.91 0.76 0.14 0.00 0.42 15.8
CNBC 0.29 0.20 0.10 0.00 0.20 3.9
Animal Planet 0.18 0.12 0.06 0.00 0.34 11.8
Food Network 0.08 0.05 0.04 0.00 0.41 12.9
Fox News Channel 0.15 0.10 0.05 0.00 0.76 12.8
American Movie Classics (AMC 0.48 0.32 0.17 0.00 0.52 17.0
Arts & Entertainment (A&E) 0.64 0.49 0.15 0.00 0.70 18.7
Comedy Central 0.18 0.11 0.07 0.00 0.49 18.3
Disney Channel 0.38 0.30 0.08 0.00 1.19 16.9
TV Land 0.19 0.15 0.04 0.00 0.47 10.8
FX 0.15 0.10 0.06 0.00 0.53 19.7
MTV 0.43 0.29 0.13 0.00 0.70 17.3
E! Entertainment Television 0.17 0.11 0.06 0.00 0.29 13.0
Sci-Fi Channel 0.24 0.16 0.08 0.01 0.53 14.7
Top30 14.27 11.00 3.23 0.04

TopNets 16.89 12.32 3.78 0.78

Regional Sports 0.39 0.24 0.12 0.02

Other Channels 2.71 2.15 0.63 0.32

All Nets 20.55 15.12 4.65 1.20

Notes:Reported are summary statistics from both our bundle pgsechad viewership data. The first column reports

carriage of each cable channel any offered service (Any Tier). The remaining columns disaggte carriage by
tier. The channels reported are the 30 most widely availediide networks as of 2008 (Kagan World Media (2008)).
Regional sports aggregates across regional sports netwHich differ across the country). Also reported are the
total number of top-30, top-90, and all networks. only calflannels are included in this table - broadcast, premium,
and pay-per-view channels are not. The last two columngtspmmary statistics from our Nielsen viewership data.
The second-to-last column reports the average rating fgeragrams on that channel for the four Nielsen sweeps
months between 2000 and 2006. The last column reports tienahaverage cumulative rating, or “cume”, for that
channel during the fourth quarter of 2006. The national datiwe rating of a channel in a given week is the Nielsen
estimate of the total number of unique television househibidt tuned into that channel for at least 15 minutes during
that week. The average is across the 13 weeks in the quarter.
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Table 3: Demand Estimates, Selected Channels

Shift Exponential Mean
Estimate Estimate Share Among
(StdErr) (StdErr) Positve  Mean  Positive
Non-Channel Estimates

Price -0.18 —_—
(0.00)

Price Income Effect 0.04 —_
(0.01)

log(# of channels) -0.26 —
(0.04)

log(1+sum ratings) -0.46 —
(0.44)

log(# of channels) x log(1+sum ratings) -0.83 —
(0.09)

Channel Estimates

ABC Family Channel 0.03 0.170 0.472 $0.95 $2.01
(0.03) (0.007)

American Movie Classics (AMC) 0.06 0.204 0.507 $1.17 $2.30
(0.05) (0.008)

Black Entertainment Television (BET) 0.28 0.317 0.271 $1.02 $3.75
(0.08) (0.042)

Bravo 0.03 0.155 0.379 $0.55 $1.45
(0.04) (0.006)

CNN 0.19 0.475 0.405 $1.97 $4.87
(0.11) (0.021)

Comedy Central 0.17 0.182 0.541 $1.10 $2.03
(0.07) (0.007)

Country Music TV (CMT) 0.10 0.146 0.265 $0.40 $1.52
(0.03) (0.008)

Disney Channel 0.75 0.528 0.508 $4.84 $9.53
(0.17) (0.029)

ESPN 0.37 0.471 0.668 $3.41 $5.10
(0.17) (0.032)

Food Network 0.11 0.195 0.383 $0.74 $1.94
(0.07) (0.009)

Lifetime 0.28 0.374 0.506 $2.87 $5.67
(0.12) (0.017)

MTV 0.04 0.275 0.513 $1.40 $2.72
(0.07) (0.009)

National Geographic Channel 0.05 0.081 0.300 $0.26 $0.88
(0.02) (0.006)

Nickelodeon 0.31 0.617 0.595 $6.23  $10.47
(0.15) (0.025)

SPEED Channel 0.00 0.125 0.170 $0.19 $1.15
(0.02) (0.013)

USA 0.41 0.363 0.818 $4.10 $5.02
(0.16) (0.018)

VH1 0.15 0.162 0.420 $0.76 $1.80
(0.05) (0.006)

The Weather Channel -0.02 0.347 0.251 $0.84 $3.35
(0.03) (0.037)

Regional Sports 0.08 0.493 0.404 $2.09 $5.18
(0.08) (0.061)

Notes: Reported are combined results from the first two stages oéstimation procedure. Only demand estimates
are reported. Shift and exponential estimates are resaolts dur first-stage estimation on aggregate ratings data (cf
EquatiorIl). For each channe),the exponential estimate is the value that equates thanaiof the residual in
the first-stage regression for channel/ (7.4, ), across DMAs and months with the variance of the average @f 40
Nielsen households drawn from a mixture distribution withp. valuing channet at zero angh. valuing it according

to an exponential distributiomn,. is, for channet, equal to 3 times the average cume as reported in Table 2.hithe s
estimate is the value gf.. that ensures no households have negative tastes for netwddk-channel estimates (top
panel) are results from the GMM estimation of aggregate aehaad pricing for up to 3 cable services and satellite
service. Standard errors allowing arbitrary correlatidthin system-years and accounting for sampling, firstatag
estimation, and simulation error are reported in pare@@e¥Bo facilitate interpretation of the channel estimadés)
reported are the share positive, average WTP, and averageambng households with positive WTP among 5,000
simulated households.



Table 4: Estimated Input Cost Parameters

Coef

SE t Statistic

Constantq;) 0.000

Kagan Scalerf;) 1.100
Distributor Size ;) -0.006
Vertical Integrationg,)  0.020

0.002
0.023
0.001
0.056

0.000
48.889
-10.167
0.358

Notes:This table reports the impact of various factors on our estthinput costs. Kagan scale refers to the input cost

for that channel as estimated by Kagan World Media (2008&trbiutor size is measured in millions of households.

Table 5: Estimated Bargaining Parameters, Selected Clsaanne

Big Cable Small Cable

Satellite

ABC Family 0.5073
Animal Planet 0.493
BET 0.5687
CNN 0.5521
Comedy Central 0.5848
Discovery 0.5044
ESPN 0.0148
ESPN 2 0.2579
Fox News 0.6138
History 0.5545
MTV 0.3452
Nickelodeon 0.73
Sci-Fi 0.5313
Spike 0.4507
TNT 0.5471
USA 0.696
Weather 0.6094
Regional Sports 0.2401

0.4839
0.4815
0.5716
0.5533
0.5922
0.5012
0.0001
0.2209
0.6304
0.56
0.3456
0.7431
0.5341
0.4381
0.5447
0.695
0.6218

0.4569
0.4757
0.5222
0.4691
0.5566
0.4648
0.0002
0.2227
0.5563
0.5099
0.3057
0.6843
0.488
0.4071
0.4843
0.6649
0.5591

0.2396  0.0219

Notes:Reported are the estimated bargaining parameters foildiir-channel pairs for a subset of channels used in

the analysis. Higher values of the bargaining parametgossalistributors compared to channels.
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Table 6: BSP/ALC Counterfactual

Percent
Bundling Equilibrium BSP/ALC Equilibrium Change
Prices, Shares, and Welfare Prices, Shares, and Welfare
Full Bundle Price  Share 20-Network Bundle Price  Share
Big Cable $50.59 0.49% Big Cable $36.67 0.503
Small Cable $51.79 0.095 Small Cable $37.42  0.097
Satellite $38.72 0.298 Satellite $25.13  0.320
Average Price / Total Share $46.59 0.882 Average Price / Total Share $32.74  0.919
ALC Channels
Disney $3.88 0.472
ESPN $3.40 0.316
Nickelodeon $0.77  0.602
Total Industry Profits $59.66 Total Industry Profits $51.02 -145
Consumers Surplus $37.79Consumers Surplus $38.25 1.2
Total Welfare $97.45 Total Welfare $89.28 -8.4
Input Cost Changes Input Cost Changes
Channels in the Bundle CostChannels available in BSP Cost
ABC Family $0.27 ABC Family $0.62| 126.2
Animal Planet $0.10  Animal Planet $0.34 238.9
BET $0.17 BET $0.26 46.2
CNN $0.55 CNN $1.28| 133.6
Discovery $0.34 Discovery $0.56 67.3
ESPN2 $0.29 ESPN2 $0.73 155.0
FX $0.35 FX $0.35 -2.0
Fox News $0.31] Fox News $1.05 2354
History $0.22 History $0.61| 1725
MTV $0.35 MTV $0.37 6.5
TBS $0.36 TBS $0.49 35.5
TNT $1.07 TNT $1.25 16.4
TCM $0.35 TCM $0.82| 133.0
USA $0.56 USA $0.75 33.6
Regional Sports $1.3Y Regional Sports $2.48 80.6
Channels offered ALC
Disney $2.12 Disney $3.91 84.4
ESPN $3.20 ESPN $3.34 4.5
Nickelodeon $0.50  Nickelodeon $0.74 47.8
Total (among these channels) $11.09 Total (among these channels) $19.53 62.9

Notes: We simulate economic outcomes under two scenarios. Bothasos feature competition between a large
cable system, a small cable system, and a national satslfitem, each offering access to their platform and 60 cable
channels. In the bundling equilibrium, each firm competegptiging a single bundle of channels. In the BSP/ALC
equilibrium, each firm competes by setting prices for bursiites of 5, 20, and 60 channels and a la carte prices for
Disney, ESPN, and Nickelodeon. We compute new equilibrinpui costs for the BSP/ALC case and report those
here.
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Figure 2:
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Notes: These figures provide the intuition for the determinatiorimgfut costs under Nash Bargaining. The left
figure (encompassing two panels) shows the value for the st that maximizes the Nash Product under bilateral
monopoly with linear fee contracts and symmetric bargapiarameters. The lines in the right panel of the left figure
show the demand and marginal revenue for the product facéldebgownstream firm. Total (gross) profit is divided
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between the downstream distributar:§ and the upstream content providerg)(according to an input cost). The

marginal cost to the content provider is assumed to be zdre I&ft panel of the left figure reports the value of Nash

Product (as in Equatiofi](6)) for different valuesrofThe reported input cost maximizes the Nash Product.

The right figure demonstrates the consequences to inpw abste firm facing a product with more dispersion in
tastes (as typically happens under a la carte pricing). dbttimal input price in the left figure, the downstream firm
wishes to raise price and earn a greater share of the totf. pfbe upstream content provider recognizes this and
bargains for a higher input cost. These dynamics are evidehe shape of the Nash Product for the more dispersed

tastes.
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Table 7: Full ALC Counterfactual

Percent
Bundling Equilibrium Full A La Carte Equilibrium Change
Bundle Price Channel Prices and Market Shares
Channel Prices Shares
Cable Satellite 1  Satellite 2 Cable Satellite 1 Satellite 2  All Platforms
Full Bundle $49.27 $35.21 $34.6f Fixed Fee $27.08 $15.10 $14.51 $20.72
ABC Family $0.52 $0.52 $0.54 0.528
AMC $0.54 $0.53 $0.54 0.534
BET $0.54 $0.38 $0.37 0.30%
Bravo $0.33 $0.33 $0.34 0.388
CNN $1.23 $1.10 $1.10 0.408
Comedy $0.24 $0.21 $0.21 0.594
CMT $0.11 $0.10 $0.09 0.30
Disney $4.35 $4.08 $4.09 0.548
ESPN $6.37 $6.37 $6.37 0.189
Food $0.29 $0.19 $0.17 0.42b
Lifetime $0.98 $0.60 $0.55 0.576
MTV $0.68 $0.67 $0.67 0.543
Natl. Geog. $0.44 $0.46 $0.46 0.218
Nickelodeon $2.21 $1.31 $1.24 0.692
SPEED $0.39 $0.39 $0.39 0.148
USA $1.54 $1.21 $1.20 0.902
VH1 $0.00 $0.12 $0.13 0.479
Weather $0.27 $0.26 $0.26 0.281
Avg P or Share $0.76 $0.68 $0.68 0.396
Platform Market Shares Platform Market Shares
Cable Satellite 1 Satellite 2 Totdl Cable Satellite 1  Satellite 2 Totdl
0.569 0.181 0.133 0.882 0.587 0.187 0.138 0.912 3.4
Distributor Profits Distributor Profits
Cable Satellite 1  Satellite 2 Totgl Cable Satellte 1  Satellite 2 Totgl
$17.49 $2.86 $1.97 $22.32 $18.01 $3.01 $2.10 $23.12 3.6
Channel Affiliate Fee Profit Channel Affiliate Fee Profit
Cable Satellite 1  Satellite 2 Totdl Cable Satellite 1  Satellite 2 Totdl
$10.53 $3.51 $2.62 $16.66 $7.05 $2.38 $1.78 $11.21 -32.7
Channel Advertising Profit Channel Advertising Profit
$12.56 $12.58 0.1
Total Industry Profits Total Industry Profits
Total Cable Satellite 1  Satellite 2 Totdl
$51.54 $46.91 -9.0
Channels Purchased Channels Purchased
55.0 18.2 -66.9
Average Consumer Expenditure Average Consumer Expenditure
$44.21 $37.68 -14.8
Consumers Surplus Consumers Surplus
25th Perc Median 75th perc Mean 25th Perc Median 75th perc Mean
$22.67 $33.80 $49.10 $39.1p $26.77 $37.22 $51.63 $42.4p 8.5
Total Welfare Total Welfare
$90.67 $89.37 -1.4

Notes:Reported are results from our baseline Full ALC counteualctin it, we simulate economic outcomes under
two scenarios. Both scenarios feature competition bet@éerationally-representative” cable system and two nafion
satellite systems, each offering access to their platfarch=? cable channels. In the bundling equilibrium, each firm
competes by pricing a single bundle of channels. In the fudl éarte equilibrium, each firm competes by setting
a fixed fee and individual prices for each channel. Margimats to each firm for each channel are assumed to be
equal to the national average for that channel for 2008 (fk@aman World Media (2008)) times (1.03/1.08/1.11) for
the (cable/satellite1/satellite?) distributor. Reflegtlikely changes in the wholesale programming market utiteer

a la carte counterfactual, marginal costs in the a la canddilequm are 75% higher than in the bundling equilibrium.
Table[10 assess the robustness of our conclusions to eariatthat assumption. The last column reports estimated
changes in various outcomes between the bundling and attaeguilibria.
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Table 8: Welfare Effects by Channel, Channels 1-30

Firm Effects Consumer Effects
Total Revenue Component Revenues
% Change Welfare
Affiliate % Change Discount
Ala Percent Fee Advertising if Purchase

Network Bundle Carte Change| Revenue Revenue Channel

ESPN $3.99 $1.42 -645% -70.0% -47.5% -162.4%
Discovery Channel $0.61 $0.59 -2.8% -8.4% 3.2% -7.6%
TBS $0.91 $1.03 12.8%| 26.8% 4.6% -0.5%
TNT $1.63 $1.94 19.2%| 30.7% 1.0% -13.7%
USA $1.18 $1.45 22.4%| 43.2% 6.0% -5.3%
Nickelodeon $1.41 $151 6.8% 9.7% 5.4% -17.1%
CNN $0.89 $0.71 -19.7% -36.0% 2.4% -15.6%
Lifetime $0.76  $0.77 1.2% -8.8% 6.2% -11.1%
Spike $0.51 $0.49 -3.1%| -13.8% 4.4% 6.6%
The Weather Channel $0.26 $0.20 -22.0% -55.9% 5.8% 22.5%
HGTV $0.54 $0.53 -3.2%| -27.5% 6.1% 14.3%
VH1 $0.51 $0.50 -2.5%| -24.3% 5.6% 18.9%
TLC (The Learning Channel) $0.37 $0.33 -10.7% -26.4% 5.0% 12.4%
ESPN 2 $0.44 $0.32 -27.6% -45.5% 0.0% 3.4%
Cartoon Network $0.49 $0.48 -2.1%| -15.8% 5.5% -16.1%
History Channel $0.48 $0.46 -4.6%| -16.8% 4.7% 0.2%
ABC Family Channel $0.44 $0.41 -8.0%| -17.2% 4.4% -0.1%
Animal Planet $0.17 $0.14 -18.2% -39.2% 6.1% 5.5%
Food Network $0.38 $0.38 -0.2% | -32.6% 5.6% 3.6%
Fox News Channel $0.66 $0.59 -10.4% -30.2% 5.1% -6.8%
American Movie Classics (AMC)| $0.38  $0.35 -8.3%| -15.2% 5.8% 12.9%
Arts & Entertainment (A&E) $0.55 $0.56 1.4% -2.6% 4.6% -6.8%
Comedy Central $0.54 $0.55 1.7% -5.9% 4.0% 7.2%
Disney Channel $1.97 $1.71 -13.0% -13.0% — -87.0%
TV Land $0.26  $0.23 -13.3% -42.2% 5.4% 0.2%
FX $0.62  $0.63 1.6% 0.4% 2.8% -2.3%
MTV $1.13 $1.12 -1.2%| -13.5% 3.8% -3.5%
E! Entertainment Television $0.37 $0.25 -32.89% -50.0% -6.8% 2.3%
Sci-Fi Channel $0.50 $0.48 -5.6%| -24.3% 5.3% 0.0%

Notes: This table reports welfare effects by channel for both firoon¢ent providers) and consumers. The first three
columns report the predicted change in total revenue (gqudfiliate fee + advertising revenue) to content providers
for each of the 52 channels in our counterfactual simulatigmits are 2008 dollars per subscriber per month. Affiliate
fee revenue equals affiliate fee times 110 million US houkkhiimes market share by distributor aggregated across
distributor. Advertising revenue under bundling is fromgéa World Media (2008); advertising revenue under a la
carte is the same times the percent change in ratings peddigt the model. The next two columns document the
relative importance of changes in affiliate fee and adviegisevenue to a channel’s total revenue change. The last
column reports, for each channel, the average change imngwrsvelfare (from bundling to a la carte) for consumers
that purchase that channel as a share of the average changHare of all consumers. This calculation is made for
only those households among 5,000 simulated householdsithehase the median (+/- 1) number of channels.
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Table 9: Welfare Effects by Channel, Channels 31+

Firm Effects

Consumer Effects

Total Revenue

Component Revenues

% Change Welfare
Affiliate % Change Discount
Ala Percent Fee Advertising if Purchase
Network Bundle Carte Change| Revenue Revenue Channel
Court TV $0.27 $0.24 -11.4% -34.4% 5.8% 9.6%
MSNBC $0.27 $0.19 -32.2% -57.7% 5.3% 5.2%
Bravo $0.33  $0.27 -19.0% -38.5% 0.0% 19.2%
Black Entertainment Televisiop) $0.49  $0.43 -12.7% -51.5% 6.7% 0.8%
Travel Channel $0.18 $0.13 -24.2% -51.4% 5.3% 7.7%
Country Music TV (CMT) $0.16 $0.14 -12.3% -52.2% 9.3% 26.8%
TV Guide Channel $0.16 $0.14 -12.9% -50.0% 8.8% 23.9%
Turner Classic Movies $0.32 $0.15 -54.8% -54.8% — 4.5%
SPEED Channel $0.26 $0.11 -57.4% -76.4% -10.6% 19.0%
Hallmark Channel $0.23  $0.23 -3.3%| -33.9% 9.8% 1.7%
Versus $0.18  $0.07 -62.6% -82.9% 0.0% 22.0%
Game Show network $0.12  $0.09 -26.6% -67.4% 9.4% 17.7%
MTV2 $0.08 $0.06 -31.2% -71.4% 0.0% 30.6%
Oxygen $0.31 $0.17 -46.3% -63.6% -3.4% 3.9%
WE: Womens Entertainment $0.17  $0.10 -40.7% -65.1% -1.3% 25.0%
National Geographic Channel|| $0.30  $0.15 -52.2% -65.3% -18.1% 21.5%
SoapNet $0.16 $0.07 -53.2% -74.2% 4.8% 22.0%
Toon Disney $0.14 $0.08 -42.2% -75.4% 5.1% 14.8%
Noggin/ The N $0.16  $0.05 -71.2% -82.9% 0.0% -20.2%
Lifetime Movie Network $0.16  $0.10 -35.1% -55.4% 5.9% 7.0%
The Science Channel $0.08  $0.03 -62.1% -78.3% -16.7% 4.1%
NickToons TV $0.07 $0.03 -64.7% -82.6% -0.2% 4.0%
Regional Sports $1.27 $0.66 -48.0% -48.0% — -54.9%
Total (Among These Channelg) $28.86 $23.78 -17.6% -31.3% 0.1% | —

Notes:See notes for Tablg 8 above.
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Table 10: Counterfactual Robustness

Lower Costs: Baseline: Higher Costs:
Constant 75% Higher 150% Higher
Costs Costs Costs
Baseline A La Carte A La Carte A La Carte
Bundle| Level Changel Level Change | Level Change
Results
Fixed Fee $21.06 $20.72 $20.53
Weighted Average Price $44.20| $0.48 $0.73 $0.82
Average Channel Share 0.341 0.317 0.307
Platform Share 0.882| 0.935 6.0/ 0.912 3.4| 0.904 25
Distributor Profits $22.32| $23.95 7.3| $23.12 3.6 | $19.77 -11.4
Channel Aff. Fee Profits $16.66| $7.54 -54.8| $11.21 -32.7| $15.24 -8.6
Channel Advertising Profits $12.56| $12.99 3.4| $12.58 0.1| $12.16 -3.2
Industry Profits $51.54| $44.48 -13.7] $46.91 -9.0 | $47.17 -8.5
Channels Purchased 55.0 19.2 -65.0 18.2 -66.9 17.8 -67.7
Average Consumer Expenditure $44.21| $33.72 -23.7| $37.68 -14.8| $38.76 -12.3
Mean Consumers Surplus $39.12| $47.37 21.1) $42.46 8.5| $40.98 4.8
Mean Total Surplus $90.67| $91.85 1.3| $89.37 -1.4| $88.15 -2.8
Assumptions

Marginal Costs Kagan Kagan Kagan x 1.75 Kagan x 2.5
Channels All All All All
Fixed Fee None Comp. Comp. Comp.

Notes: This table reports the sensitivity of our welfare conclasido our assumptions about the increase in affiliate

fees under a la carte. Our baseline assumption in Tallesarelihat they increase by 75%. In the second and third

groups of columns we report the same economic outcomes abl€ T under the assumption that costs do not increase
(constant costs) or go up twice as much as in the baselinéqigher costs).
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This Appendix Not for Publication

A Institutional and Econometric Detalls

A.1 The Multi-Channel Television Industry

The multi-channel television market is a two-sided mark&ble and satellite systems provide a
platform connecting households with both program prodsieed advertisers. Figuré 4 provides
a graphical representation of the supply chain by which @mogning is produced and sold to

households and audiences are created and sold to adweriisevnward arrows represent the flow
of programming from content providers to househ@i;ﬂpward arrows represent the creation
and sale of audiences to advertisers. The various sub-tsaHag characterize the purchase and
sale of content or audiences are indicated at each step ahttie. In this paper, we focus on the

for-pay distribution and advertising markets.

Cable television systems choose a portfolio of televisimanmels, bundle them into services, and
offer these services to consumers in local, geographisalharate, markets. Satellite television
systems similarly choose and bundle channels into servimgsoffer 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 indbal lcable market by television stations
and then collected and retransmitted by cable systems. franmclude the major, national broad-
cast channels — ABC, CBS, NBC, and FOX — as well as public ashejiandent television stations.
Cable programming channedse advertising- and fee-supported general and spec¢e&kst chan-
nels distributed nationally to systems via satellite. Egbes include MTV, CNN, and ESPN.
Premium programming channedse advertising-free entertainment channels. Examptdade
HBO and Showtime Pay-Per-Vieware specialty channels devoted to on-demand viewing of the

most recent theatrical releases and specialty sporting®ve

31The distribution rights to content (e.g. a television peogrlike “Crocodile Hunter”) is purchased by a televi-
sion channel (e.g. CBS or The Discovery Channel) and platéd programming lineup. These channels are then
distributed to consumers in one of two ways. Broadcast nisydike ABC, CBS, and NBC, distribute their program-
ming over the air via local broadcast television stationsatost to households. Cable channels like The Discovery
Channel, MTV, and ESPN distribute their programming vialealy satellite television systems that charge fees to
consumers. The dashed arrow between content providerscmsdimers represents the small but growing trend to
distribute some content directly to households via therirge
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Broadcast channels and cable channels are typically bdirzdtid offered a8asic Servicavhile
premium programming channels are typically unbundled atalasPremium Servic«g Distrib-

utors now offer cable channels on multiple services, cdibepanded BasiandDigital Services

Most advertising space is sold by channels, but also for anfi@gvates 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 oérgeWwhese figures, called ratings,
are measured by Nielsen Media Research (hereafter Nielgat)jngs are measured at the Des-
ignated Metropolitan Area (DMA) level, of which there are02ih the United States. In urban
areas, the DMA corresponds to the greater metropolitan abddA's usually include multiple

cable systems with different owners.
A.2 First-Stage Estimation
A.2.1 Model Aggregation Details

Let Y™ be the operator that takes a dataset whose units of obsenat households within a
DMA into the mean of the sample of television household Mielsakes in DMAJd and month
m Since Nielsen strives to match its sample of television Bbakls to the actual demographic
distribution, Y9 has the property that the samples it generates are coriséstismates of the
demographic profile of the population of the DI\@\For exampleX ¥ ({T;};cq4), in a DMA where
Nielsen samples 400 television households, would prochecsample average of 400 observations
of leisure time devoted to watching television in DMRAwhere the demographic distribution of
the sample is equal (as close as possible for 400 draws) tDMw population demographic
distribution. ApplyingY“™ to the dataset of any demographic variable would producengplsa
estimate of the population average of that demographicv&aables involving some choice by the

households, applying the Nielsen operator produces a sagspimate of the selected distribution.

%In the last 5 years, premium channels have begun “multiptéxheir programming, i.e. offering multiple chan-
nels under a single brand (e.g. HBO, HBO 2, HBO Family, etc.).

33ocal advertising revenue to cable systems for 2006 aceolior approximately 5% of total cable system rev-
enue.

34ydm . _1 i i i
T = 5= D icnieisen sample of DMA d and month WWNETE Ny is the number of households in the Nielsen sample of

DMA d and monthm. T9™ satisfiesY ™ {kx;q} = kY9 {z;4} for k constant and data x. We calt’™ the Nielsen

operator.
35Any sampling error here is going to be attributed to unattdble variation in preferences.
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In our case, applying the Nielsen operator to time spenthiadca channel produces the sample

mean time spent watching a channel conditional on the bissdéeted by each household.

Applying T to the right-hand side of Equation {10) produces

TG = pT™(B+ID; + v; + Oa)

= (B4 Dy + Negm + OGam) (12)

where we assum®,; = Y9 D, doesn’t vary withm (as the demographic data is taken from the
year 2000 Census)q,, = T v;, anda,, = Y%a; are population averages of our approxima-

tion covariates for each market and time period.

Before applyingr?™ to the right-hand side of Equatio] (7), we will manipulatéatovercome
difficulties due to its nonlinearity in;.. Lett.4, be the average amount of leisure time allocated
to watching channet in DMA d in monthm in the bundles chosen by the respective households
(team = Y™{t;;.}). Similarly, lety.q, be the demographic weighted average of the fraction of

leisure time households would allocate to channélthey had all channels available.(,, =
Tdm{%'c})-

A first-order Taylor Series expansionof log(1 + t;;.) around(Yem, team) Yields

Yedm

5, ti'c_tcm
]-+tcdm< I ¢ )

Yie 10%(1 + tijc) X Yedm log(l + tcdm) + lOg(l + tcdm)(Vic - f}/cdm) +

Applying T to this approximation of the right hand side of Equatian (fduces:

Tdm’Yic log(l + tzc) ~ Yedm 10g<t1+cdm) (13)

where the second and third terms in the approximation aretBégefinition ode’”

36A second-order approximation would yield, after applieatof Y .,

1
1+ tcdm

—Td’“((lj‘;%(wc — team)?)] (14)

1
Tdm/yic IOg(l + tijc) X Yedm IOg(l + tcdm) + 5 [Tdm( ('71’0 - VCdm)(tijc - tcdm))/

The credibility of our first order approximation depends b Yariance of the aggregated second order terms. As we
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Equating Equations (12) and _(13) yields our approximatibthe population relationship in the

data. For channel

Yedm 10%(1 + tcdm) = ﬁc + Hch + Gadm + Nedm (15)

To estimate this relationship, we replace the populatidnest.,,, and~.., with their sample

analogs. Fot. 4, this is a direct substitution. Recall the Nielsen rating,,, is measured as:

T
1 m
Tedm = 7 Z T {Xhousehold i watches ¢ in hout h (16)
h=1

andt.g,,, by definition is:
tcdm - Tdm{tzc}

T
= Tdm{z Xhousehold i watches c in hour h
h=1

which implies that .4, 7" = t.q, becaus& ™ is a linear operator.

Determining a sample analog for,,,, presents more difficulties. Recall thay,,, is closely related
to the average fraction of leisure time Nielsen householoisldvallocate to channelif they had
all channels availableThe Nielsen rating, on the other hand, is the average fracfiteisure time
Nielsen households actually devote to the channel. Becsarse households do not have access

to all channelsy.q4,,, will generally be less than the Nielsen ratimg;,,.

To account for this difference, we approximatg,, with a first-order Taylor Series expansion

aroundr.s,,. In particular,

Yedm lOg(l + Tcme> = Tedm 10%(1 + Tcme> + log(l + Tcme) (fVCdm - Tcdm) (17)

~ Tedm 10%(1 + Tcme> + Ccdm
Again, we note that,.,,, will be smaller the closer the average bundle in DMAnd marketn
comes to including all potential offered channels and thalenthe total viewing of the bun-

dles (due to the dependence ©f,, on log(1 + r.4»,1T)). These, however, are the same as our

do not have information about the variancetgf or the covariance betweep. andt;;. within DMA d and month
m, we cannot estimate these additional terms. Our assumipttbat the variation in*%"~;. log(1 + t;..) is driven by
the Oth-order termy,q, log(t.am ), rather than the second-order terms in the more generabsippation.
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approximation-error covariates,,,,,. Thus© should pick up the effects both of the reduction
in utility to a channel due to competition from other chasnas well as the difference between

measured ratings for a channel and the share of time dewwtenhtthe presence of all channels.

Inserting our sample estimates of the population valuesqguakon [15) yields our first-stage

estimating equation:

Tedm log(l + Tcme> = 60 + Hch + Gadm + Nedm (18)

wherer.,,,, is the vector of ratings for each channel in a given DM& monthm, T is the num-
ber of minutes of television viewing measured by Nielsep, are the aggregated approximation

covariates, and.q, = T Viem.
A.2.2 Summary of Procedure

To summarize, first-stage estimation proceeds in four stéipst, for each channel we estimate
the share of household with positive tastes for that chappelWe start with the Nielsen “cume”
for each channel, from Tablé 2, defined as the average shareloplicated households tuned into
that channel in each week of the third quarter of 20@6.on the other hand, measures the share
of households with positive tastes for a channel in a giwemth This is likely to be greater than
the Nielsen “cume” both because households must watch weadte channels in a given month
than a given week within that month and because there may bgt&n value to having access
to a channel even if a household doesn’t watch it in a giverkw@éée therefore scale the Nielsen
cume by a common factor to match the average number of chewaéthed by U.S. households
under the assumption that tastes for channels are indepieactess channels within a household,
a number we take to be v Doing so yields a scale factor of 3.0. The resulting valuesfo

are given in the “Share Positive” column of Table 3.

3"There is significant discretion in selecting this value.|bée Media Research (2008) finds that the average U.S.
household watches 16 channels in a given week in 2007. Th# bmiadjusted (upwards) for monthly viewing,
(downwards) for broadcast channel viewing, and (upwamspption value. On balance, we thought a value slightly
larger than 16 appropriate. Because the more channels aladgrefers, the more likely it is to like the bundle, if
this assumption is in error, any bias in our results wouldliikavor bundling. As such, we treat this as a conservative
assumption.

38The assumption of independent viewing across channelsnagtihousehold is strong, but introducing within-
household correlation necessarily breaks the construofithe multivariate distribution of tastes as further dtidsed
below.
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Second, we estimate the regressioriid (11), yielding estisig ©, andry,.. 7 iS the average
of unobserved tastes for chanrel7(v|\, ¥). We can therefore infer features of the distribution
of those unobserved tastes by analyzing estimates of tlenearand covariance 6f,,. The set

of moments ofy,,, we choose G to match are Kendalt's®™j and the variance of the marginal
distributions. Still, G is not identified by these momentse YWirther assume that the marginal
distributions for each channel, among those householdspetitive tastes, follow an Exponential
distribution with paramete)&c

Third, givenn,,,, we compute Kendall’s of 7,,,, and create a t-copula basednan/Ne then choose
the Exponential distribution parameter, whose sample averages distribution has the variance of
the observed marginal distributions (accounting for the p. fraction of households that value
that channel at zero). We can sample from this distributiprdtawing multivariate uniformly
distributed random variables from the estimated t-copptagerving the rank correlation of the
Nam), @pplying the inverse cdf of the exponential distributiand settingl — p.. of those to zero.
The multivariate distribution of sample averages of thesavd will preserver and the chosen
mixture of zeros and an Exponential distribution will hasenple average variances equal to those
of N, .-

Fourth, we selecs, for each channel so that no household has negative Will'mgtmpaﬂ
A.3 Aggregation and Estimation on Market Share Data

This appendix describes our second-stage model and estmoat market share data. As this is

standard in the literature, we present an abbreviatedorehsre.
A.3.1 Aggregating to Market Shares

Recall the utility model (from Equatidd 4) is given by

3%endall's 7 is a measure of ordinal correlation. It can be calculatedtfay data series a%% -1

where P sum, over all the items, of items ranked after thengitem by both rankings. Explicitly,P =
ZZN:I Z;V:l X{z;>z; \y; >y} T IS €qual tol if the orderings of the two data series are perfectly haroosiand

—1 if the orderings are completely discordantis invariant under CDF and inverse CDF operations.
4OWe discuss this important decision in greater detail in taet BUb-section.

41These estimates are very highly correlated(0.80) with the values of3, estimated, but not used, in the second
step. We are using the assumption of free disposal for theuroption of television channels.
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* /
Uijndm = Uz’jndm + Zjndm¢ — QiPjndm + gjndm + Oc€ijndm (19)

wherevy, ;.. = Viam(Vij, ti: C;), from (3), represents the indirect utility to householftom

viewing the channels available on bundla marketn, DMA d, and monthn.

We normalize the mean utility of not subscribing to any benttl zero and assume that each
household subscribes to the bundle which delivers the bigtesitive utility, or to no bundle at

all. We derive market shares by aggregating households¢ebo

Let the portion of utility of bundlg that is common to all households in markein DMA d in

monthm be given by

6jndm - zjndmw — QPjndm + gjndm (20)

and let the household specific utility derived from viewimggramming in the bundle and price

be denoted as

Hijndm = U;'kjndm + (ai - a)pjndm (21)
Substituting these into Equatiohnl (4) yields the followirggrfiulation for the indirect utility to
household from bundle;j in marketn in DMA d:

Uijndm = 6jndm + Hijndm + Oc€ij (22)

Let A;,4, be the set of households whose individual-specific chaiatits induce bundlg hav-
ing the highest positive utility from the set of bundles &aalie, including the empty bundle outside
goodk = 0, in marketn, DMA d, and monthn Thus

Ajndm = (i|6jndm + Hijndm 2 6kndm + Hikndm Vk € Jndm) (23)

Under the assumption thaf; ~ Type | Extreme Value, the model’s predicted market share for
bundlej in marketn in DMA d in montht is given by
exp((Ojndm + Hijnam)oc ) dF (i)

Ajndm Zgld(;” exp(<5kndm + Mikndm)o-e_l)

(24)

Sjndm

42In the next section, we describe out parameterization ofittlizvidual-specific characteristics of;,4m @s @
function of households demographic characteristic®,, and unobserved tastes for channe]s,
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whereJ,g, = {J¢ s ,0} are the set of bundles on offer in markein DMA d in monthm.

ndm> ¥ ndm>
These consist of all offered cable bundlgs (), satellite bundlesf’,,.), and the outside good.
Estimation will partly be based on setting these predictedket shares equal to their empirical

counterparts.
A.3.2 Pricing

In our estimation, we focus on the demand and pricing of cadteices and not satellite services.
We do this for two reasons: satellite systems price on amalizasis and our satellite market share
data is limited. The combination of these features limititifermation provided by satellite data

and increase the costs of usingit.

We assume that each cable system chooses the price of itsbffendles to maximize profits.
Due to satellite systems’ nationwide-pricing strategy, agsume that individual cable system’s

take satellite prices as given.

Due to the two-sided nature of television markets, cabléesysprofits consist of both advertis-
ing and subscription profits. A sophisticated model of atisiig profits would account for the
differentiated "audiences" produced by each of its offdneadles, the resulting demand for those
audiences by advertisers, and competition between castiersg and other producers of audiences
(e.g. satellite and broadcast television providers as agetither media). We unfortunately do not
have the data for such a specification. Instead we model thertéging revenue (profits) from
bundle; to depend only on the quantity (share) of subscribers thathaise that bundle, denoted
75(Sjndm) &

Each system’s problem is then

Jndm

{I?J%zl{m (pjndm - mcjndm>5jndm<pndm) + Tj(sjndm(pndm>>
Pij=1  j=1

wheremc;,q, are the marginal costs of providing bungla marketn in DMA d and monthn

“3We do, of course, account for the price and characteristisatellite bundles when measuring cable demand.

“4For convenience in estimation, we further assume the malrgifvertising revenue of a subscriber is the same
across all bundles offered by the cable systemyii&s;jnam) = r(Sjndm) Vi € JSgm-

45The assumption of constant marginal costs within a cabl&eté appropriate given that contracts between cable
systems and content providers uniformly specify affilised that are linear in subscribers.
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The first-order conditions for this problem are:

Jndm

Sjindm + E (pjndm - mcjndm)
i=1

Os jndm
+ 7% (S jndm ) = =0 25
j( Jnd )ap]ndm ( )

aSjndm
apjndm

As marginal cost and marginal advertising revenue are negmvied, we assume a functional form

for the relationship between the sum of these two terms dmef @ariables in the data:
MCindm — T;‘<3jndm) = w;ndme + Windm

wherew;,q, IS a vector of cost shifters (channel, year, and MSO dumnzied) market share.
wjnam 1S @n unobservable stochastic term containing factors lwhffect marginal cost not ac-
counted for ilw. These include the deviation from the MSO year means of digtscavailable to
systems of large systems on programming input costs anduidaygof the system’s local adver-

tising opportunities.
A.3.3 Estimation on Market Share Data

Recall we estimatg, 11, G, and®© in our first-stage estimation. In the second stage we egtimat
the remaining parameters of the model using moments froim thet bundle demand and pricing

equations.

The Demand Side The demand-side moments are:

d
E[ngdmzjndm] =0
gjndm = 5jndm<5ndma Tndm s Pndm; 67 H7 G7 67 O¢, Tip, ) - Z;'mmﬂp + apjndm
Z]C'lndm = [Zjndmwndm]

WHEred am (Sndm> Tndm: Pram; 3, 11, G, ©, o, w4, -) €quates predicted and observed market shares
for bundlej in marketn and monthm, given the set of model parameters listed after the semi-
colon. It can be computed quickly using the contraction niragpm Berry, Levinsohn and Pakes
(1995). In practice, computing these values requires coimpa multidimensional integral with
no known analytic solution. We use simulation techniqueagproximate the true integral, ac-

counting for this approximation in the standard errors.
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There are two important issues that arise with this spetifica First, while there are two large
satellite providers, we observe only the aggregate datetiarket share within each DMA. We
therefore assume that there is just a single satellite ptodith characteristics given by the Di-
recTV Total Choice packag€.Second, we are assuming product characteristigs,,, are uncor-

related with the unobservable terg),.,,. We don’t believe the likely bias induced by violations
of this assumption will be quantitatively important, inatdd work, we have worked on relaxing
that assumption (Ackerberg and Crawford (2007)). We no& &f.4,,, measures the deviation
from the MSO-year-bundle mean of extra options such asratar high definition (HD) service,

promotional activity, technical service, and quality otiggment.

The Supply Side The supply-side moments are of the form

ElWjnamZnam] = 0
Windm = Pjndm — (mcj + T/(Sjndm) - Q_lsndm<pndm>
Pjndm — Q_lsndm(pndm) — w;—ndm@
= Djndm — Markupj, — w, 4,0
Zrndm = [Windm mafk:upjndm]

wheresS;, ,, = —0s,,/0pjn, j.r =1,..., Jn,

1, ifin marketn there existy : {r, j} C F;

0, = § :{r,j} C Iy (26)
0, otherwise

andem = @jﬁn * SjT,n-

Estimation proceeds by GMM using a consistent estimate @bfftimal weighting matrix. We

discuss our choice of instruments in the body of the text.

To estimate input costs, one could simply project estimatadginal cost per bundle onto the
channels included. We do this, but add the aggregate cosemsnthe bundling moments, and
use the cost parametrization. Explicitly, here are the mseonditions implied by assuming

distributors are at a Nash equilibrium in prices:

46_ess restrictive assumptions are possible. We could pratiisatellite shares and aggregate the predicted shares
to the level of the data.
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€ = mcj(pmvbmvﬁa ﬂaéa éaaﬁ7ﬂip)_mcj(n’gp)
ElZ'e] = 0

where the firstnic are the implied marginal costs per bundle from invertinghiee first order
necessary condition, and the second are the aggregate predicted costs per channel. Z is a set
of instruments, which contains, in particular, firm size #melextent of vertical integration in that
bundle.

We now derive the restrictions from optimal bundling use@stimation. The logic is the same
as the use of the optimal pricing conditions. There are oaiyain cost parameters which satisfy
that adding or dropping channels is less profitable thanikgepe observed bundles. However,
since adding or dropping channels is a discrete choicemntpbad restrictions are inequalities. We

follow the set-up in Pakes et al. (2007).

From the Nash assumption,

Hfm((bfm7 b—fm>7 (pfnh p—fm>> > Hfm((b;m7 b—fm)v (p;‘m7 p—fm>>

We approximatél,, using the profits predicted from the model,,, which of course depend on

input costs.

It ((Dfm, B—tm), (Ptm: P—fm)) = 7fm((Dtm, D_gm), (Pem, P—tm)) + Vimb1 + Vimp,2

Vrmpba 1S the error in the approximation that is unknown to the firntew making their bundling
decision.vy,,;,1 contains measurement error and firm uncertainty,, » is the error in the approx-
imation known to firms at that time;,,,;, » contains, for example, the loss a vertically integrated

channel would suffer if its integrated distributor carreedompeting channel.

Following Pakes et al. (2007), we define

Al (b,0) = e ((Pems P—tm), (Pems P—tm)) — L ((Dfs P—fm) s (Pfms P—fm))
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and

Aryn(b,0) = 74 ((Dam, b_tm), (P, P—tm)) — 7 fm ((Dfms P—tm), (Pgm: P—fm))
Vimbt,1 = Vimb2 — Vimb 2

Vimbt,2 = Vimb2 — Vimb 2

We make the following assumption aboyt, 4 o.
For two markets m and m’ and the same fitr,, , 1y 2 = Vs b2 = Vi 2-

Therefore, any unobservable error in the approximatiorrafigs for adding or dropping channels
is common to all markets for a given firm. For example, the beoné adding Turner Classic
Movies, a channel vertically integrated with Time Warnebl@athat is not accounted for in the

function Ar is the same in any Time Warner Cable market.

This assumption and the Nash condition imply the optimadiing moment conditions:

E[Arfm(b, b/) + A’I“fm/(b/, b)] > 0

The estimation routine punishes input cost parametersevinggliedr functions violate this con-

dition.
A.3.4 Standard Errors

In the first-stage estimation, we calculate block-boopsstandard errors allowing for correlation
within DMA. In the second-stage estimation, there are tla@a@rces of error: Sampling Error,
Simulation Error, and 1st-Stage Estimation Error. We dateustandard errors using the usual
GMM formulas modified to account for the additional sourcégsmor as in Berry et al. (2004).
We first compute the expectation of the derivative of the maroenditions at the estimated values.
We then compute the variance in the moments generated bylisgrapgor at the estimated values
of the parameters. Simulation error arises from simulatirggvalues of the model’s predicted
market shares in order to compute the set.ofVe fix 3, II, G, and© at their estimated values

and re-calculating the variance in moment conditions regaiausing different sets of simulation
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draws. 1st-Stage estimation error arises from using oimatgs 3, I1, G, and® when calculating
market shares. We fix the simulation draws and re-calcut@eariance in the moment conditions
by repeatedly using draws from the estimated asymptotitilolisions of 5, II, G, and©. As
these three sources of error are independent, we can sirddlyhe three variance-covariance
matrices of the sample moments from each type of error tailzke total standard errors using

these aggregates.
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This Appendix Not for Publication

B Data Quality and Appendix Tables

B.1 Data Quality

Warren Factbook Data The Factbook data suffers from two weaknesses: persisteaipdating
of entries and incomplete observations. When comparingdyyeatries on an individual cable sys-
tem in the Factbook, it is common to see that data does nogehagtween two (and sometimes
several) years. Given industry subscriber churn ratesyredlantroduction during the relevant time
periods, and pricing behavior, we are certain that a lackpdfting is the cause. Another common
occurrence when analyzing the Factbook is that a cablerayst have a bundle on offer, but no
price and/or quantity is listed. Similarly, some obseiwasi are missing the number of homes the
cable system passes. We try to estimate this figure whenigp@ssiing census data on number of
households. Sometimes this estimation is obviously uresstal, producing market shares well
over one, for example. A third dimension of incomplete datthe Factbook deals with geograph-
ical market definition. In a few geographical markets, gattrly dense metropolitan areas, there
is more than one cable system. However, the Factbook doesproify on what portions of the
market the cable systems overlap. We drop any observatiomtich there is a common commu-
nity served with a distinct cable system, or if Factbook geates the system an overbuild. We
present statistics on the extent of these two data quatites below in Table 21. As can be seen
there, the share of observations in a given year that araridlicomplete varies from 2% (in 2005)

to 41% (in 1997).

While we worry in general about the quality of the Factbootadend its suitability for extrapola-

tion to cable systems as a whole, we don'’t think it poses aggeconometric issue. In particular,
we don't think unobservable characteristics of cable systthat impact whether an entry in the
Factbook is up-to-date are likely to be correlated with thendnd they face and/or their pricing

behavior.

Satellite Data As noted in the text, we only observe market shares for theeggde of bundles
offered by both satellite providers at the DMA level. To ameoodate this data limitation, we

make the following two assumptions in our modeling appro&atst, we assume the only satellite
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bundle in the DMA is the DirecTV total choice bundle (the mpspular satellite bundle offered
by either provider). Second, within a DMA, we assume the seolable quality measure of this

bundle does not vary across systems.

Ratings Data Nielsen is the dominant provider of television ratings.dsla large staff dedicated

to data quality, statistical integrity, and metering tealogy. Our data comes from Set Meters
which measure electronically to what channel the telemigduned throughout the day. This data
is then linked with which programs aired on the relevant cledsn We therefore have considerable

confidence in the quality of the ratings dafa.

4'That being said, it is not without its critics. Nielsen datestbeen criticized both for not accurately capturing the
whole television universe, for example out-of-home viggyiand for sample sizes too small to accurately measure the
viewing of niche programming.
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Figure 4: Television Programming Industry
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Figure 5: High and Low Rating DMA's for Black Entertainmergl@vision
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Table 11: Sample Statistics, Ratings Data, Selected N&svor

Network Nobs Mean SDev Min Max
ABC Family | 1,482 0.42 0.13 0.05 0.94
AMC 1,482 0.52 0.16 0.12 131
BET 1,477 0.43 0.32 0.01 2.38
Bravo 1,472 0.25 0.16 0.01 0.86
CNN 1,481 0.75 0.32 021 282
Comedy 1,482 0.49 0.18 0.09 141
CMT 1,467 0.19 0.13 0.01 0.90
Disney 1,482 1.19 042 0.13 2.99
ESPN 1,482 091 045 0.17 3.68
Food 1,481 0.41 0.20 0.01 112
Lifetime 1,563 0.90 0.37 0.01 219
MTV 1,482 0.70 0.23 0.10 1.79
Natl. Geog. | 1,109 0.10 0.08 0.00 0.53
SoapNet 1,210 0.11 0.11 0.00 0.70
SPEED 1,037 0.12 0.09 0.00 0.62
USA 1,481 1.17 0.36 0.17 257
VH1 1,480 0.36 0.13 0.03 0.96
Weather 1,478 0.30 0.21 0.01 2.69
Table 12: Correlation in the Ratings Data
Turner
Cartoon Classic Discovery ESPN ESPN
Network Network A&E Movies Channel| ESPN ESPN2 Classic News
Cartoon Network 1
A&E -0.14 1
TCM -0.29 0.09 1
Discovery 0.18 0.28 -0.33 1
ESPN 0.14 0.01 0.07 -0.08 1
ESPN2 0.11 0.16 0.10 0.08 0.54 1
ESPN Classic 0.30 -0.10 0.16 -0.17 | 0.16 0.15 1
ESPNews 0.35 -0.16 0.06 -0.09 | 0.26 0.20 0.39 1
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Table 13: Sample Statistics, Other Estimation Data

Variable NObs Mean SDev  Min Max
First-Stage Estimation Covariates
Channel Dummies See Tables in Paper
Demographics
Urban 56 061 022 0.14 0.99
Family 56 0.68 0.03 0.59 0.77
Household Income 56 $0.48 $0.07 $0.38 $0.75
Black 56 0.10 0.09 0.00 0.34
Hispanic 56 0.12 0.11 0.02 0.54
Asian 56 0.02 0.03 0.00 0.19
College Degree or Greater 56 0.18 0.06 0.09 0.36
Age 56 0.37 0.02 0.33 0.42
Second-Stage Estimation Covariates
Channel Dummies See Tables in Paper
Approximation Error Covariates
Log(1 + Sum of Channels) 20,117 239 095 0.00 4.33
Log(1 + Sum of Ratings) 20,117 -0.07 0.06 -0.41 0.00
Instruments
Within-DMA Price of Other Systems 20,117 $23.75 $2.60 $7.12 $44.04
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Table 14: Demand Estimates, All Channels, Page 1

Shift Exponential Mean
Estimate Estimate Share Among
(StdErr) (StdErr) Positve  Mean  Positive
Non-Channel Estimates

Price -0.18 —
(0.00)

Logit Standard Deviation 0.33 —
(0.08)

Price Income Effect 0.04 —_—
(0.01)

log(# of channels) -0.26 —_
(0.04)

log(1+sum ratings) -0.46 —_
(0.44)

log(# of channels) x log(1+sum ratings) -0.83 —_
(0.09)

Channel Estimates

ABC Family Channel 0.03 0.170 0.472 $0.95 $2.01
(0.03) (0.007)

American Movie Classics (AMC) 0.06 0.204 0.507 $1.17 $2.30
(0.05) (0.008)

Animal Planet 0.01 0.158 0.350 $0.51 $1.46
(0.03) (0.006)

Arts & Entertainment (A&E) 0.24 0.244 0.562 $1.60 $2.85
(0.10) (0.012)

BBC America 0.00 0.063 —_— — —
(0.00) (0.004)

Black Entertainment Television (BET) 0.28 0.317 0.271 $1.02 $3.75
(0.08) (0.042)

BET Jazz 0.12 —_— —_— — —_—
(0.16)

Biography 0.00 0.034 —_— — —
(0.00) (0.002)

Black Family Channel 0.03 —_ —_ — —_—
(0.27)

Bravo 0.03 0.155 0.379 $0.55 $1.45
(0.04) (0.006)

CNBC 0.09 0.193 — — —
(0.03) (0.012)

CNN 0.19 0.475 0.405 $1.97 $4.87
(0.11) (0.021)

Cartoon Network 0.62 0.992 0.450 $5.25  $11.67
(0.26) (0.031)

Comedy Central 0.17 0.182 0.541 $1.10 $2.03
(0.07) (0.007)

Country Music TV (CMT) 0.10 0.146 0.265 $0.40 $1.52
(0.03) (0.008)

Court TV 0.20 0.254 0.368 $1.14 $3.10
(0.06) (0.013)

Discovery Channel 0.23 0.217 0.558 $1.38 $2.47
(0.09) (0.013)

Discovery Health Channel 0.02 — — — —
(0.02)

Discovery Home Channel 1.25 — — — —
(0.34)

Discovery Times 0.00 0.018 — — —
(0.00) (0.001)

Disney Channel 0.75 0.528 0.508 $4.84 $9.53
(0.17) (0.029)

Do-It-Yourself 0.00 —_— —_— — —
(0.00)

E! Entertainment Television 0.05 0.114 0.387 $0.46 $1.20
(0.04) (0.004)

ESPN 0.37 0.471 0.668 $3.41 $5.10
(0.17) (0.032)

ESPN 2 0.10 0.181 0.371 $0.69 $1.85
(0.04 (0.014)

ESPN Classic Sports 0! 0.055 — — —
(0.01) (0.004)

ESPNews 0.00 —_— —_— — —
(0.00)

Notes:See Notes to Tabld 3.



Table 15: Demand Estimates, All Channels, Page 2

Shift Exponential Mean
Estimate Estimate Share Among
(StdErr) (StdErr) Positive  Mean  Positive
Channel Estimates, cont.

FX 0.20 0.251 0.589 $1.61 $2.73
(0.10) (0.015)

Fine Living 0.00 — —_ —_ —_
(0.00)

FitTV 0.00 0.017 — — —
(0.00) (0.003)

Food Network 0.11 0.195 0.383 $0.74 $1.94
(0.07) (0.009)

Fox Movie Channel 0.20 —_— —_— —_— —_—
(0.11)

Fox News Channel 0.10 0.519 0.384 $1.91 $4.97
(0.14) (0.032)

Fox Soccer Channel -0.53 — —_— —_— —_—
(0.17)

Fuel 1.02 — —_— —_— —_—
(0.35)

Fuse 0.00 0.068 — — —
(0.00) (0.014)

G4 -0.01 0.055 — — —
(0.00) (0.005)

Game Show network -0.02 0.229 0.183 $0.46 $2.50
(0.02) (0.019)

GalaVision 0.07 — —_ —_ —_
(0.02)

Golf Channel 0.00 0.073 —_— —_— —_—
(0.00) (0.006)

Great American Country 0.00 0.055 —_— —_— —_—
(0.00) (0.005)

HGTV 0.06 0.222 0.421 $0.86 $2.05
(0.06) (0.009)

Hallmark Channel 0.19 0.274 0.356 $1.03 $2.88
(0.07) (0.014)

Hallmark Movie Channel 1.88 — —_— —_ —_—
(0.28)

History Channel 0.20 0.203 0.504 $1.16 $2.29
(0.07) (0.009)

History Channel International 0.00 0.020 —_— —_ —_—
(0.00) (0.001)

Independent Film Channel (IFC 0.00 — —_— —_ —_—
(0.00)

Lifetime 0.28 0.374 0.506 $2.87 $5.67
(0.12) (0.017)

Lifetime Movie Network 0.36 0.284 0.245 $0.87 $3.55
(0.20) (0.023)

MSNBC 0.13 0.267 0.256 $0.65 $2.55
(0.05) (0.015)

MTV 0.04 0.275 0.513 $1.40 $2.72
(0.07) (0.009)

MTV2 0.02 0.068 0.171 $0.11 $0.64
(0.01) (0.006)

Military Channel 0.00 0.032 —_— —_ —_—
(0.00) (0.003)

NFL Network 0.00 — —_— —_ —_—
(0.00)

National Geographic Channel 0.05 0.081 0.300 $0.26 $0.88
(0.02) (0.006)

Games and Sports (GAS) 0.00 — — —_— —
(0.00)

Notes:See Notes to Tablg 3.
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Table 16: Demand Estimates, All Channels, Page 3

Shift Exponential Mean
Estimate Estimate Share Among
(StdErr) (StdErr) Positive  Mean  Positive
Channel Estimates, cont.

NickToons TV 0.00 0.051 0.129 $0.06 $0.43
(0.00) (0.003)

Nickelodeon 0.31 0.617 0.595 $6.23 $10.47
(0.15) (0.025)

Noggin/ The N -0.01 0.105 —_ —_ —_
(0.01) (0.006)

Outdoor Channel 0.28 — —_— —_— —_—
(0.05)

Ovation -0.01 — — — —
(0.22)

Oxygen 0.13 0.103 0.238 $0.30 $1.24
(0.02) (0.006)

Sci-Fi Channel 0.22 0.259 0.437 $1.27 $2.90
(0.09) (0.011)

The Science Channel 0.01 0.039 0.151 $0.06 $0.36
(0.00) (0.002)

SiTV 0.10 —_ —_ —_ —_
(0.10)

SoapNet 0.11 0.162 0.157 $0.26 $1.67
(0.03) (0.015)

SPEED Channel 0.00 0.125 0.170 $0.19 $1.15
(0.02) (0.013)

Spike 0.04 0.181 0.521 $0.95 $1.83
(0.04) (0.008)

Style Network -0.01 0.052 — — —
(0.00) (0.005)

Sundance Channel 0.01 — — — —
(0.20)

TBS 0.34 0.435 0.721 $3.60 $5.00
(0.17) (0.043)

TNT 0.44 0.461 0.810 $4.63 $5.71
(0.20) (0.018)

TV Guide Channel 0.06 0.152 0.286 $0.47 $1.63
(0.04) (0.010)

TV Land 0.19 0.291 0.323 $1.07 $3.31
(0.09) (0.015)

TLC (The Learning Channel 0.18 0.174 0.452 $0.89 $1.96
(0.07) (0.005)

Toon Disney 0.30 0.257 0.138 $0.46 $3.31
(0.13) (0.033)

Travel Channel 0.18 0.099 0.310 $0.41 $1.33
(0.03) (0.003)

Turner Classic Movies 0.15 0.167 0.299 $0.61 $2.03
(0.04) (0.007)

USA 0.41 0.363 0.818 $4.10 $5.02
(0.16) (0.018)

Versus 0.02 0.144 —_ —_ —_
(0.01) (0.013)

VH1 0.15 0.162 0.420 $0.76 $1.80
(0.05) (0.006)

WE: Womens Entertainment 0.03 0.097 0.223 $0.20 $0.90
(0.02) (0.006)

The Weather Channel -0.02 0.347 0.251 $0.84 $3.35
(0.03) (0.037)

Regional Sports 0.08 0.493 0.404 $2.09 $5.18
(0.08) (0.061)

Cable Audio 0.01 — — —_— —
(0.13)

Notes:See Notes to Tablg 3.
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Table 17: Estimated Price Elasticities, B+EB+DB Markets

Price Elasticity of wrt Mean Std. Dev.
Basic Outside Good 0.203 0.397
Basic -2.056 1.489
Expanded Basic 2.082 1.433
Digital Basic 0.593 0.599
Satellite 0.321 0.496
Expanded Basic Outside Good 0.186 1.928
Basic 0.410 0.830
Expanded Basic  -4.899 2.293
Digital Basic 1.993 2.122
Satellite 0.710 0.956
Digital Basic Outside Good 0.042 0.098
Basic 0.308 0.831
Expanded Basic 5.812 2.788
Digital Basic -11.681 4.237
Satellite 1.242 1.468
Satellite Outside Good 0.028 0.181
Basic 0.107 0.449
Expanded Basic 1.122 1.101
Digital Basic 0.755 1.192
Satellite  -2.656 1.532

Notes:B+EB+DB Markets are those offering Basic, Expanded Basid,@igital Basic cable service.
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Table 18: Estimated Mean WTP for Channels by a Subset of Hald®emographic Profiles

Household Type
Nonfamily
White Black Rich College Under-30
Channel | Rural Family Urban Family Grad College Grad Over 60
ABC Family Channel| $0.73 $0.84 $0.91 $0.56 $0.79
American Movie Classics (AMC)| $0.84 $1.06 $0.88 $0.58 $0.98
Animal Planet | $0.37 $0.41 $0.29 $0.31 $0.42
Arts & Entertainment (A&E) | $1.18 $1.15 $0.96 $1.08 $1.07
Black Entertainment Television (BET) $0.68 $1.03 $0.72 $0.96 $0.70
Bravo | $0.42 $0.36 $0.57 $0.47 $0.44
CNN | $1.47 $1.63 $1.45 $1.92 $1.57
Cartoon Network| $3.87 $4.22 $4.00 $4.11 $3.77
Country Music TV (CMT) | $0.31 $0.31 $0.26 $0.25 $0.34
Disney Channel| $3.35 $3.68 $3.00 $3.38 $3.52
ESPN | $2.88 $3.22 $2.96 $3.49 $2.79
ESPN 2| $0.49 $0.67 $0.42 $0.55 $0.44
FX | $1.19 $1.30 $1.11 $1.27 $1.16
Food Network | $0.57 $0.62 $0.55 $0.57 $0.48
Fox News Channel| $1.64 $1.72 $1.59 $1.67 $2.16
Lifetime | $2.10 $2.65 $1.65 $1.82 $2.34
MTV | $1.00 $1.11 $1.09 $1.05 $1.14
National Geographic Channgl $0.18 $0.17 $0.19 $0.22 $0.16
SoapNet | $0.17 $0.20 $0.21 $0.19 $0.17
SPEED Channel| $0.16 $0.16 $0.20 $0.11 $0.15
TNT | $3.36 $4.06 $3.58 $3.39 $3.20
USA | $2.96 $3.36 $2.80 $2.93 $3.04
VH1 | $0.56 $0.61 $0.57 $0.66 $0.51
Regional Sports| $1.44 $1.70 $1.69 $1.13 $1.69

Notes:Reported are the estimated mean willingness-to-pay fdeatsen of channels by demographic characteristics.

They demonstrate the impact household demographics haaeevage tastes in our estimates.
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Table 19: Regression Analysis of Distributor Size on Price Bstimated Marginal Cost

Price Regression Estimated Marginal Cost Regression

Coef SE tStatistic Coef SE t Statistic

Distributor Size -0.059 0.014 -4.070-0.185 0.030 -6.130

Vertical Integration -0.073 0.092 -0.790-0.010 0.194 -0.050

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 20117 20117
R-squared  0.564 0.632
F(160, 19956) 159.41 211.17

Notes: Reported are the results of reduced-form regressions oépfieft columns) and estimated bundle marginal

costs (right columns) on bundle and distributor charasties.

Table 20: Carriage of Time Warner Channels by Distributd@42Q007.

N CNN CNNi Cartoon Network Boomerang
Charter| 1652 0.980 0.078 0.648 0.137
Comcast| 2045 0.996 0.007 0.871 0.004
Cox | 257 0.988 0.058 0.922 0.144

Time Warner Cablg 589 0.988 0.204 0.902 0.447
Other | 6926 0.980 0.008 0.663 0.074

Notes:CNN and Cartoon Network are each over 15 years old. Boomenad NN International are digital channels
that began distribution in the 2000's. Carriage for the lithed channels is not systematically different for the

vertically integrated operator Time Warner Cable.
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Table 21: Data Quality of Factbook

Year Variable Number of Bundles Fraction of Bundles
1997 Total Bundles 15205 1.00
Full Information 10740 0.71
Updated 9264 0.61
Full Information and Updated 6165 0.41
1998 Total Bundles 15743 1.00
Full Information 10872 0.69
Updated 4714 0.30
Full Information and Updated 3461 0.22
1999 Total Bundles 15497 1.00
Full Information 10444 0.67
Updated 5663 0.37
Full Information and Updated 3595 0.23
2000 Total Bundles 15453 1.00
Full Information 10312 0.67
Updated 3358 0.22
Full Information and Updated 2478 0.16
2001 Total Bundles 15391 1.00
Full Information 9793 0.64
Updated 4173 0.27
Full Information and Updated 2663 0.17
2002 Total Bundles 15287 1.00
Full Information 7776 0.51
Updated 5086 0.33
Full Information and Updated 1484 0.10
2003 Total Bundles 15365 1.00
Full Information 8370 0.54
Updated 9744 0.63
Full Information and Updated 4750 0.31
2004 Total Bundles 15145 1.00
Full Information 7137 0.47
Updated 8175 0.54
Full Information and Updated 3556 0.23
2005 Total Bundles 15001 1.00
Full Information 7009 0.47
Updated 846 0.06
Full Information and Updated 327 0.02
2006 Total Bundles 14653 1.00
Full Information 4577 0.31
Updated 8141 0.56
Full Information and Updated 2303 0.16
2007 Total Bundles 13879 1.00
Full Information 4070 0.29
Updated 3135 0.23
Full Information and Updated 711 0.05
1997-2007 Total Bundles 166619 1.00
Full Information 91100 0.55
Updated 62299 0.37
Full Information and Updated 31493 0.19
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