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that negotiated input costs rise by 103.0 percent under a la carte. These
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The Welfare Effects of Bundling in Multichannel Televisidarkets

Gregory S. Crawford and Ali Yurukogtu
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Abstract

We measure how the bundling of television channels affeetfare. We estimate an industry model of
viewership, demand, pricing, bundling, and input markeghaing using data on ratings, purchases, prices,
bundles, and input costs. We conduct simulations of a l& gaficies that require distributors to offer indi-
vidual channels for sale to consumers. We estimate thattiaég input costs rise by 103.0 percent under
a la carte. These higher input costs offset consumer beffrgfits purchasing individual channels. Mean
consumer and total surplus change by an estimated -5.4 fie@c2nt and -1.7 to 6.0 percent, respectively.

JEL: L50, L82, C31, C72

Keywords: cable, satellite, multichannel, pay, televisioundling, price discrimination, a la carte, reg-
ulation, structural estimation, econometrics, bargajnirash product, counterfactual, policy

Bundling is widespread in multichannel television mar@etm theory, bundling can be a profitable form of
price discrimination. It makes consumer tastes more hommggeand can facilitate surplus extraction, but has
ambiguous effects on total welfare (Stigler (1963), Adamd ¥ellen (1976)). Regulations mandatiaga
carte pricing would radically alter the choice sets of the roughh0 million U.S. television households who
collectively spend more than $50 billion annually and watohaverage of more than seven hours of television
per day. This paper predicts the impact of such a regulatiothe distribution of consumer and producer
welfare.

There are widely differing opinions among policy makersisuamers, and industry participants about the effects
of mandating a la carte pricing in the WaSThis lack of consensus is partly because regulations miagdat

*Crawford: Department of Economics, University of WarwickdaCentre for Economic Policy Research (CEPR), Coventry
CV4 7AL, UK, crawford@warwick.ac.uk. Yurukoglu: Graduadehool of Business, Stanford University, Stanford, CA % 3u-
rukoglu_Ali@gsb.stanford.edu. We would like to thank Daokérberg, Derek Baine, Lanier Benkard, Liran Einav, Catieede
Fontenay, Phillip Leslie, Michael Ostrovsky, Alessandavdh, David Pearce, Amil Petrin, Peter Reiss, Alan SorerStave Stern,
John Thanassoulis, Tracy Waldon, and seminar participgtmsimerous universities and conferences. We thank therédedem-
munications Commission and its staff for providing a prdokecresearch environment during which some of the reselaech was
conducted. We especially thank Yurukoglu's dissertatidvisers Ariel Pakes, Luis Cabral, John Asker, and Allan &dHWexler.
Robin Lee’s collaboration on another project helped us farove several aspects of the paper.

IMultichannel television refers to subscription-basedision services. In the U.S., these are provided by calgeision systems,
direct-broadcast satellite (DBS) providers, and wirelifdeo operators (especially incumbent telephone servioeigers). They are
together called multichannel video program distributdf¥/PDs).

2In addition to numerous articles in the popular press (e.g. eut&s (2003), Shatz (2006)), the Federal Com-



unbundling have not been implemented in enough similaumstances to provide direct evidel&d_ocal
experimentation would be informative about changes atetaglievel, but a la carte would also affect industry-
wide negotiations between content providers and distiisutWe specify and estimate an industry model to
evaluate a la carte pricing.

We model viewership, demand, pricing, bundling, and inpatkat bargaining of multichannel television ser-
vices. We first combine television viewership (ratings)adaith bundle market shares and prices to estimate
the distribution of household preferences for each of fiétljle television channels. We next estimate the input
costs that distributors, such as Comcast or DirecTV, ctigrgay to content conglomerates, such as ABC Dis-
ney (which owns ESPN and The Disney Channel, among othefgpoom (which owns MTV and Comedy
Central, among others), for each of these channels usinggatg cost data and observed pricing and bundling
decisions. The central innovation of our model is accognfor the change in distributors’ input costs that
result from bargaining between content and distributioarira la carte world. To do so, we use the demand and
cost estimates to estimate the parameters of a bilategalpmly bargaining model of the input market. Holding
the estimated demand and bargaining parameters fixed, weaséma world where distributors are forced to
unbundle channels, critically allowing for the renegatiatof contracts between channel conglomerates and
distributors.

In these counterfactual simulations, equilibrium inpustscare an estimated 103.0 percent higher than when
distributors sell bundles. These higher costs are passegtices, offsetting the welfare benefits to consumers
from being able to purchase individual channels. We eséntat, accounting for higher equilibrium input
costs, consumer welfare changes between -5.4 percent 2peéi@ent and total welfare changes between -1.7
percent and 6.0 percent. Implementation or marketing @sstsciated with a la carte would likely reduce both
in the short run.

The model has three types of agents: consumers, downstistiiudors, and upstream channels. We estimate
consumer preferences using both individual-level and etdgvel data on viewership, i.e. which channels
consumers watch and for how long, and market-level data ndlbypurchases, i.e. which bundles of channels
consumers purchase, what channels they contain, and wihas @re charged. We assume that the more a
consumer watches a television channel, the more she isgvil pay for it. The viewership data provides
the empirical evidence necessary for flexibly estimatinggh-dimensional distribution of preferences for
channels. The bundle purchase data provides the empinmdree necessary to estimate how households
trade off their utility from viewing channels with the pritlieey have to pay for a bundle of those channels.

On the supply side, downstream distributors compete with eéher by choosing both bundles and prices and
by negotiating input costs with upstream channel conglatesr We assume that observed prices and bundles
are a Nash equilibrium given estimated preferences. Wmatdiinput costs as those which make the Nash
equilibrium assumption hold. We use the procedure in PaResgger, Ho and Ishii (2007) to incorporate a

munications Commission (FCC) has published two reportslyaimg a la carte pricing (FCC (2004), FCC (2006)).
The National Cable and Telecommunications Association TA)C has a webpage summarizing industry opposi-
tion to a la carte at http://www.ncta.com/IssueBrief.&&mntentld=15. Supporters of a la carte include Consumers
Union (http://www.consumersunion.org/pub/core_tefecand_utilities/000925.html) and The Parents Televisi@ouncil
(http://lwww.howcableshouldbe.com/). According to a 2q8dl by Zogby, 52 percent of cable subscribers sampled stggho
a la carte pricing (http://www.zogby.com/news/readnefms?ID=1377).

®Internationally, Canada, Hong Kong, and India have intoedivarious forms of regulations mandating unbundling ittichannel
television markets, but idiosyncratic features of thesgilisions limit generalizations.



subset of the necessary conditions implied by a Nash equilibin bundle choice into the estimation. This
restricts estimated input costs to reflect that adding opgirg a channel from an observed bundle should
reduce profits on average for the firms making the decision.

To model the determination of input costs, we fix an industagghining protocol based on the model of Horn
and Wolinsky (1988). The bargaining protocol featuresteitd meetings between conglomerates of channels
and distributors whose outcomes impose externalities bardirms due to downstream competition. We
employ the equilibrium concept of contract equilibrium jim€remer and Riordan (1987), which requires that
no pair of distributor and conglomerate would like to chattygr agreement given all other agreements. One
notable empirical paper that also studies bargaining withrealities due to downstream competition is Ho
(2009)’s analysis of hospital-HMO negotiations in the UC&ir paper contributes to this line of research by
using a bargaining model that includes Ho's take-it-ok4e# offers as a special case. We estimate channel
conglomerate-distributor specific bargaining parametesproduce the estimated input costs in equilibrium.

The estimated distribution of channel preferences refglicanany features of the ratings data. For example,
willingness-to-pay (WTP) for Black Entertainment Teléois (BET) is estimated to be much higher on average
for black households. WTP for Nickelodeon and Disney Chhare estimated to be higher on average for
family households. Average estimated own-price elaggfor basic cable, expanded basic cable, and satellite
services are -4.1, -6.3, and -5.4, respectively.

Median estimated price-cost margins are 44 percent. Waatstithat large distributors, such as Comcast, have
about 17 percent lower input costs than small, independstittitors.

The estimated bargaining parameters reject take-itameldt offers as a model of the input market. On average,
we estimate that distributors have higher bargaining patara than channel conglomerates for small channel
conglomerates, but that the situation is reversed for lalgannel conglomerates. Among distributors, small

cable operators and satellite providers have slightlydstismated bargaining power than large cable operators.

We use these estimates to simulate the welfare effects ofanaxte pricing regulation. In the counterfactual
simulation, we consider an economic environment with omgelaand one small cable market (each served
by a single cable system), where the cable system and eawalo 6hational” satellite distributors compete by
charging a fixed fee and separate prices for each of the afifipstable television channels in our specification.
We also simulate the welfare effects of theme tiers and albtside-pricing regulation as in Chu, Leslie and
Sorensen (2011). In all cases, we allow for input marketgetiation between channel conglomerates and
distributors.

There are two countervailing forces that largely deterntineresults. First, for fixed input costs, unbundling
unlocks consumer surplus. If we do not allow for input manlegtegotiation (i.e. input costs in an a la carte
world stay at their bundle levels), forcing channels to Herefl a la carte increases consumer welfare by an
estimated 19.2 percent and reduces industry profits by E2cépt. Allowing renegotiation, however, increases
costs by an estimated 103.0 percent. Prices follow suitjmgatke average consumer indifferent (increasing
consumer surplus by 0.2 percent), increasing industry tprbfi 4.8 percent, and decreasing estimated total
surplus from 4.1 percent to 2.4 perc@nmplementation or marketing costs would likely reduce &lhese in

the short run.

“Bundle-size pricing and theme tiers are even worse for coessi(reducing welfare by an estimated 8.8 percent and 22d&pt,
respectively) as they still induce higher input costs, mndt permit households to select only the channels thatwiaey.



These estimates of the consequences of a la carte are foelmbaset of assumptions about demand, cost, and
the nature of bargaining between channels and distribtit@tsare described in detail throughout the paper.

Where practicable, we have assessed the robustness ofralusions to changes in these assumptions. For
example, changes in assumptions regarding distributdkuparunder a la carte and the shape of and correlation
between household preferences for channels yield quedibatsimilar results: estimated consumer surplus

changes between -5.4 percent and 0.2 percent, industrysppefiveen 2.4 percent and 12.8 percent, and total
surplus between -1.7 percent and 6.0 peréent.

Some of our assumptions cannot easily be evaluated, howé&ee important assumption is that we infer
greater utility for channels when they are watched more. @elact monte carlo simulations in a simplified
environment for data generated by an alternative viewgnstddel that allows for channels which are viewed
for a short time to have higher valuations than channelsatawiewed for a longer tin@.We find that our
model predicts poorly outcomes for individual channelshis ttase, but still predicts well the overall (i.e.
across-channel) welfare effects of a la carte. Another mapbassumption is that we analyze short-run effects
taking the identities and qualities of channels as giverthénlong-run, channels could enter, exit, and change
how much they spend on programming, with important welfdfects in their own right. Finally, changes
in consumer learning, preference formation, and/or stkeddébehavioral effects” (e.g. Bertini and Wathieu
(2008)) could also be important in a move from bundles to saléecsales. The interpretation of our results
should bear these assumptions in mind.

This paper is related to a number of empirical papers evatyablicy issues in these markets (Crawford (2000),
Chipty (2001), Goolsbee and Petrin (2004)) as well as skpeargers addressing the identical topic. Rennhoff
and Serfes (2009) develop a two-channel, two-distributodeh with consumer preferences distributed uni-
formly on a circle to analytically study bundling and the wdsale market. Rennhoff and Serfes (2008) es-
timate a logit demand system for channels. In both studiesy; tonclude that a la carte regulations would
likely increase consumer surplus, but the underlying modednd distributional assumptions are too strong to
adequately evaluate those claims. Crawford (2008) testatplications of bundling in cable markets using
reduced-form techniques. While suggestive, he does notiige¢he structure of channel demand required to
estimate the welfare effects of bundling. The closest edlatork is due to Byzalov (2010). He estimates a
model of demand for multichannel television using housathelel survey data from a cross-section of four
large DMA's in 2004. He finds that forcing cable distributéosoffer theme tiers would decrease average con-
sumer welfare at fixed wholesale prices. His household datadvantageous compared to our individual data
in that they record the viewing behavior of all the adult vedmn viewers in the household, but his market data
are limited to a small sample of markets in 2004 rather thahipheli thousands of systems over ten years as
in this stud)ﬁ Furthermore, he neither evaluates the welfare of full a teec@e. having each channel itself
available for sale) nor computes renegotiated input codtssi counterfactual analysis.

®Bargaining outcomes are much more important for predicinglus: if renegotiated input costs were to rise by halfiile) the
103.0 percent we estimate, estimated consumer surplusiwairease by 18.5 percent (fall by 27.6 percent). This igegiphasizes
the importance of estimating a bargaining game and sinmgatbunterfactual bargaining outcomes in order to acclyratederstand
the effects of unbundling in television markets.

Channels offering sports programming, for example, may &iehed less but valued more.

"Having observations on the adults within a household allbinsto address the extent to whiatithin-householctorrelation in

tastes is an important for the discriminatory incentivebundle.
8The results we present here are also related to results veegraviously disseminated in working paper versions of plaiser

and related work. As our qualitative conclusions about tedare effects of a la carte have changed in the process dfucting this



1 Intuition for Results

The contribution of this paper can be understood by appirgighe insights of, and interaction between, two
theoretical literatures in economics. The first evaludtesaelfare consequences of bundling when input costs
to the bundling firm are fixed (Stigler (1963), Adams and Yel(#976)). The second models how those input
costs are determined in a bilateral bargaining setting waligopoly (Horn and Wolinsky (1988)). The ultimate
welfare effects of a la carte depend on the interaction oéffexts analyzed in these literatures, in particular on
the magnitude of input cost increases that are likely teearieder a la carte. The three figures we now describe
provide intuition for our results.

Demand for Components and Demand for Bundle
Adams and Yellen QJE 1976
T T T T T

16

= = = Demand for Good 1

Demand for Good 2
1t Demand for Bundle| |
'
'
121
.

10r RN

Price
'

0 L L L L L L L L L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Market Share

Figure 1: Dispersion in WTP for components is higher thapelision in WTP for a bundle

Figure[1l demonstrates the price discrimination incentirebfundling by a monopolist. Consider two goods
with dispersed valuations and fixed marginal costs of zerergby the dashed lines in the figure. No matter the
prices it charges, pricing each good individually requaeseller to miss out on the surplus from high valuation
consumers willing to pay more than its price and low valuationsumers willing to pay less than its price but
more than its cost. Compare that to the demand curve for thdléuAs long as valuations between the two
goods are not perfectly correlated, consumers’ valuatfdheobundle will be less dispersed than those for the
components, allowing the seller to capture more of the coatbsurplus with a single price. While we choose
valuations that are highly negatively correlated in thergio emphasize this point, it is quite general: a la
carte regulations can unlock surplus and improve consureasg, for given input costs.

The complication is that marginal costs can change undetaria. Forgetting bundling for a moment, consider
the determination of input costs for a single good in a hitenonopoly with linear fee contracts, as in the
two left-most panels of Figurel 2. For a given input cost frdra y-axis in the first panel, the downstream
distributor in the second panel maximizes profit by choogirige to equate marginal revenue and marginal
cost. The area of the upper producer surplus rectarig}¢ & the downstream seller’s profit; the area of

research, we will describe how and why our conclusions haeeged, but do so after introducing the ideas in the nexiosect
®There is a long literature that has established this poininfanopolists facing particular distributions of demand anst (Adams

and Yellen (1976), Schmalensee (1984)). Fang and Norm&@®6)2bhiow that if preferences are symmetric and log-concagd@eerage
willingness-to-pay is greater than cost, then bundlindviggs more profitable than component sales.



the lower producer surplus rectanglé.j is the upstream producer’s profit. The bargaining litesattited
above models equilibrium input costs with linear fee cartyas being determined as a function of a weighted
geometric average of these two profits called the Nash ptodine left panel traces out the Nash product for
each possible input C(Q.The equilibrium input cost maximizes the Nash product.

12 12

1 10} 10

Price

2 15 1 0.5 0 0 0.2 0.4 0.6 0.8 1 25 2 15 1 0.5 0 0 0.2 0.4 0.6 08 1
Nash Product Market Share Nash Product Market Share

Figure 2: Nash Bargaining for Input Costs: Bundling v. A Lar@a

The third and fourth panels of Figuié 2 combines these tweoefoto determine input costs under bundling
versus a la carte. It repeats the first two panels for two gadish have the same underlying mean valuations,
but different dispersions. One can see that the equilibinpat cost for the more dispersed (a la carte) good
(72, 1s higher than that for the less dispersed (bundled) gefg.(For many distributions of preferences, this

drives up cos

The key to understanding the welfare effects of a la carte lksnbw how much input costs would rise under

mandatory a la carte. If modest, the insights of the bundiiegature likely obtain and a la carte could be

consumer and total welfare-enhancing. If extreme, pricglena la carte will also be high, making it much more
likely to be welfare-reducing. How much input costs rise emd la carte in practice particularly depends on the
structure of preferences for individual channels and tketive bargaining power of channels and distributors.
These are the focus of our econometric estimation in théogescto foIIo

19n this demonstration, we use equal weights. In our reswisgstimate s x, the weighting for each pair of distributor and channel
conglomerate.

HThere is an additional, opposite effect of & la carte pri@ngnput costs. Bundling creates a negative externality éhannel's
bargaining problem as a higher input cost weakens demartthdoother channels in the bundle. This externality makestiopsts
higher under bundles; eliminating it pushes input céstger under a la carte. On average, we find input costs rise coradijerso
in aggregate this externality effect is dominated by théaipricing effect described in the text. However, for somanctels it is the
dominant effect.

12The trade-off between unbundling all offered TV channels. (Full & la carte, or Full ALC) and higher input costs dueee r
negotiated bargaining under a la carte is the driving forceredicting consumer welfare benefits of a la carte. Thiepapthe
combination of what was two separate research papers, eakimg at measuring the welfare benefits of a la carte. Thedaper,
last circulated in February 2009, by both authors (Crawéord Yurukoglu (2009)), allowed Full ALC, but not input baimjag effects
and, like previous work by the first author using similar asptions (e.g. Crawford (2008)), unsurprisingly found gfigant consumer
welfare benefits. The second paper, last circulated in 2009, by the second author (Yurukoglu (2009)), introdudediargaining
model and input bargaining effects, but couldn’t do so whllewing Full ALC, focusing instead on a blend of Bundle-&izPricing
(Chu et al. (2011)) and a few channels being offered ALC wiedigets were similar to pure bundling. This paper unsuipgly found
very modest consumer welfare benefits. It is only in the eurpaper (combining those research projects) that we haweaped
methods to flexibly allow both Full ALC and input bargaininifeets to permit the data to tell us the relative importanteazh.



2 The Data

We divide our data into two categories: market data, whichsuee households’ purchasing decisions or firms’
production decisions, and viewership data, also callddgst which measure households’ utilization of the
cable channels available to them.

Our market data comes from two sources: Warren Communitatimd SNL Kagan. Warren produces the

Television and Cable Factbook Electronic Edition monthigriceforth Factbook). The Factbook provides data
at the local cable market level on the composition of cadkvigion bundles, their prices and market shares,
cable system ownership, and other system characteriStidls.Kagan produces the Economics of Basic Cable
Networks yearly (henceforth EBCN). EBCN provides data atiével of channels on a variety of revenue, cost,

and subscriber guantities.

2.1 Cable System (Factbook) and Satellite Data

Our Factbook sample spans the time period 1997-2007. Thededccollects its data by telephone and malil
survey of cable systems. The key data in the Factbook areafile system’s bundle compositions, the prices
of its bundles, the number of monthly subscribers per byridéenumber of homes passed by the cable system,
and the ownership of the system.

Table[1 and part of Tablg 2 provide summary statistics forRhetbook data. An observation is a system-

bundle-year, e.g. NY0108's Expanded Basic in 2000. We oksaver 25,000 system-bundle-years, based on
over 19,000 system-years from over 8,000 systems. Mostragsin our data offer a single bundle, while the

majority of the rest offer just two bundles. Much of our datanes from early in the sample period when fewer

offerings were the norm.

For each of these bundles and by market type, Table 1 repartaverage price of the bundle in 2000 dollars,
it's market share, and the number of cable channels offénegharkets with two or more bundles, the average
Basic service in our data costs about $13.50 and offers &bcaitle channels and the average Expanded Basic
bundle costs around $30.00 and offers about 30 cable clﬁnel

There is variation in the composition of bundles across etarlaind over time. Tablg 2 presents the share of
systems in our sample that offer each of the channels in maifsgation. The first column indicates whether
the channel is carried on any tier of service, while the seéamiumn indicates whether the channel is offered
on the basic tier. For example, ESPN is carried by almosyatess (96.7 percent) in our data. Of these, most
(76.7 percent) carry it on Basic Service. Smaller channel$raquently offered on Digital Service.

Unlike for cable service, satellite offerings do not varydsography. We collected satellite menus and prices
by hand. We then matched this to aggregate satellite manket slata at the DMA level from Nielsen Media
Researc

BDigital basic packages were made possible by cable systarastiments in digital infrastructure in the late 1990’s 2000's.
This dramatically increased the bandwidth available fdivdgng television channels. Prior to digital upgradessinsystems offered
simply a basic bundle or a basic bundle and an expanded basitteb Following the digital upgrades, many systems aléered a
higher tier, often called digital basic.

YDesignated Market Areas, or DMAs, correspond to local breatitelevision coverage areas. There are usually sewadi ¢
systems within a DMA.



Table 1: Factbook Summary Statistics

N Mean SD Min Max

All bundles
Price 25,490 23.46 9.20 0.00 87.06
Market share 25,490 0.44 0.27 0.00 0.99
Total cable channels 25,490 20.3 16.1 0 176

Basic only markets
Basic service

Price 14,732 23.70 6.36 0.00 80.25
Share 14,732 0.54 0.22 0.00 0.99
Total cable channels 14,732 17.3 9.4 0 95

Basic and exp. basic markets
Basic service

Price 4,046 13.49 571 0.00 47.67

Share 4,046 0.11 0.15 0.00 0.89

Total cable channels 4,046 8.91 7.68 0 56
Expanded basic service

Price 4,046 27.39 7.92 0.00 87.06

Share 4,046 0.57 0.19 0.00 0.97

Total cable channels 4,046 26.5 10.0 0 77

Basic, exp. basic, and dig. basic markets
Basic service

Price 493 13.26 5,60 0.00 38.68

Share 493 0.09 0.09 0.00 0.65

Total cable channels 493 8.3 6.3 1 35
Expanded basic service

Price 493 34.62 781 0.00 61.51

Share 493 0.39 0.16 0.01 0.84

Total cable channels 493 47.1 10.7 18 89
Digital basic service

Price 493 4456 10.07 0.00 70.27

Share 493 0.15 0.10 0.00 0.53

Total cable channels 493 78.8 19.1 37 176

Notes:An observation is a system-bundle-year. Prices are in 20608rd. Market shares are defined as subscribers dividedimes
passed, with homes passed defined as the set of househads @brchase cable service from each system. Total cabfeelsais
the sum of over 350 television channels carried by cablesysin the Factbook.



Table 2: Channel Summary Statistics

Cable system carriagg Household viewership
Data source Factbook Nielsen Mediamark
Any Tier | Basic Tier Mean Mean | StdDev
Channel (Pcntge) | (Pcntge) Rating | Rating | Rating | Cume
ABC Family Channel 91.2 75.7 0.4 0.6 15 31.6
AMC 55.3 30.9 0.5 0.6 1.4 27.2
Animal Planet 22.8 12.1 0.3 0.6 15 34.8
Arts & Entertainment 68.3 48.7 0.7 0.8 1.7 37.8
BET Networks 21.1 10.9 0.4 0.3 15 10.6
Bravo 13.3 3.3 0.2 0.2 0.7 14.4
Cartoon Network 29.1 15.7 1.6 0.5 1.8 20.9
CNBC 37.6 19.7 0.2 0.5 1.4 29.5
CNN 94.5 77.5 0.7 1.8 3.0 53.8
Comedy Central 25.1 111 0.5 0.5 1.3 27.6
Country Music TV 48.0 37.2 0.2 0.2 1.0 135
Court TV 16.2 4.5 0.4 0.4 1.4 18.1
Discovery Channel 88.0 71.6 0.6 11 1.9 50.9
Disney Channel 41.6 29.6 1.2 0.5 1.4 21.2
E! Entertainment Television 22.9 11.0 0.3 0.3 0.9 24.4
ESPN 96.7 76.7 0.9 11 2.2 40.7
ESPN 2 36.6 21.4 0.3 0.5 14 25.2
Food Network 13.6 4.5 0.4 0.5 15 26.7
Fox News Channel 20.0 10.0 0.8 1.0 2.2 40.0
Fox Sports Net 19.4 11.3 0.3 0.4 1.2 20.2
FX 21.0 9.9 0.5 0.4 1.2 23.3
GSN 8.7 0.8 0.2 0.2 0.9 7.4
Golf Channel 10.9 1.8 0.0 0.1 0.6 6.9
Hallmark Channel 8.2 3.3 0.3 0.2 1.0 10.8
HGTV 26.3 13.2 0.6 0.6 1.6 27.5
History Channel 32.0 18.5 0.6 0.8 1.7 37.9
Lifetime 63.2 41.8 0.9 1.0 2.2 34.4
MSNBC 14.4 5.0 0.3 0.5 1.3 30.2
MTV 52.7 30.2 0.7 0.4 1.4 21.8
MTV2 1.9 0.1 0.0 0.1 0.7 7.8
National Geographic Channeg 6.5 1.1 0.1 0.2 0.8 13.2
Nickelodeon 73.8 52.5 1.8 0.4 1.3 17.7
Oxygen 2.8 0.2 0.1 0.1 0.5 7.2
Syfy 334 18.4 0.5 0.4 1.4 20.9
SoapNet 4.0 0.4 0.1 0.1 0.6 2.5
Speed Channel 11.8 3.2 0.1 0.1 0.7 7.8
Spike TV 24.0 15.0 0.5 0.4 1.1 18.9
TBS Superstation 96.3 90.7 1.1 0.9 1.7 39.8
The Weather Channel 64.1 46.0 0.3 0.7 1.3 50.3
TLC 45.1 29.9 0.5 0.5 1.3 29.0
TNT 85.2 63.7 1.3 0.9 1.8 41.3
Toon Disney 8.6 2.1 0.2 0.1 0.7 6.1
Travel Channel 16.8 8.3 0.2 0.2 0.7 18.7
TV Guide Channel 19.3 11.5 0.2 0.2 0.6 17.5
TV Land 23.2 15.0 0.8 0.6 1.8 23.9
USA Network 88.8 66.3 1.2 0.8 1.6 37.4
Versus 9.3 1.4 0.1 0.1 0.5 4.8
VH1 39.6 22.6 0.4 0.3 0.9 18.2
WE: Women'’s Entertainment| 7.2 0.8 0.1 0.1 0.5 5.9
Notes:This table reports summary statistics for channels frorh bat cable system (Factbook) and viewership (Nielsen, Madrk)

data. The channels reported are those cable channels fon wiei could get complete data from all three channel dataeswsed in
our analysis. The first column reports the average carribgaah cable channel on any offered tier of service acrossysiem-years.
The second column reports average channel carriage orhgifasic tier. The last four columns report summary statisabout
household viewing patterns across channels from our Niedsel Mediamark data. The third column reports the averageréor
all programs on that channel for the four Nielsen sweeps hsofiteb, May, Aug, Nov) between 2000 and 2006. The fourth diid fi
columns report the mean and standard deviation of the dracti households reporting viewing each channel per houodosample
of Mediamark households from 2000 to 2007. This is analogow average Nielsen rating for that channel and we therefait
them “ratings” above. The last column reports the fractibMediamark households reporting positive viewing for eabbnnel. This
is known as the channel’s “cume,” short for cumulative andée



2.2 Aggregate Channel (SNL Kagan) Data

We use the 2006 edition of the Economics of Basic Cable Nés\@&BCN). The 2006 sample covers 120 cable
channels with yearly observations dating back to 1994 wipgtiaable. Information collected includes total
subscribers, license fee revenue, advertising revendepwnership. The data are collected by survey, private
communication, consulting information, and some estiomatiThe exact methods used are not disclosed. The
key variables we use are the average input cost (dengtéat a given channet later in the paper), and the
advertising revenue for each channel. The average inptif@oa channel is its license fee revenue divided
by the number of subscribers. It measures how much distii®wre paying for the channel per subscriber,
averaged across distributors. In 2007, this ranged fro@688r ESPN to $0.03 for MTV2 for the roughly fifty
channels in our model.

2.3 Viewership Data

Our viewership data comes from two sources: Nielsen and &tealik. The Nielsen data is DMA-level tuning
(viewing) data. The Mediamark data is individual-levehay data.

2.3.1 Nielsen DMA Tuning Data

The Nielsen data comes from the 56 largest DMA's for aboutfafi@ biggest cable channels over the period
2000-2006 in each of the “sweeps” months of February, Mdy, and November. The main variables are the
DMA, the program, the channel, and the program’s ratinge fting is the percentage of households with at
least one television in the DMA viewing the programming oattthannel.

We aggregate the information across programs on each dhaithen each month of our data. Thus an ob-
servation is a channel-DMA-year-month, e.g. the averagiegdor ESPN in the Boston DMA in February,
2004. We have 1,482 such combinations. The third column lnte[A presents the average rating for each of
the channels in our analysis.

We observe that channels’ ratings vary from DMA to DMA andhivitDMA across months and years. One
important type of variation we use is how ratings vary witd tiemographic composition of a DMA. We focus
on six demographic factors: Family status, Income, Racac&ibn, and Aged Figure 2 in Online Appendix

B provides an illustrative example of the impact demograghiaracteristics can have on ratings by comparing
average ratings for Black Entertainment Television (BE@joas markets. Table 2 in Online Appendix B
reports correlations in the DMA-month-year ratings acrassubset of cable channel pairs. Correlations in
viewing from our household-level data show similar patsern

2.3.2 Mediamark Individual level Data

The Mediamark data comes from surveying a random samplensiucoers in the US about their media usage,
consumer behavior, and demographics. They survey roudghB0R individuals per year. Our data spans the

wWe follow U.S. Census definitions for each of these variableble 3 in Online Appendix B reports sample statistics ssihe
56 DMAs for which we have ratings data.
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years 2000 to 2007. Individuals report how many hours thetghvaach of over 75 cable channels in a given
week.

In columns four and five of Tablé 2, we present the mean anddhneard deviation of the fraction of households
reporting viewing a certain channel per h@lﬂ'his is analogous to an average Nielsen rating for that adann
and for that reason we call them “ratings” in the table. Thalfoolumn reports what fraction of households
report positive viewing of each channel. In industry packrthis is known as the “cume,” short for cumulative
audience.

2.4 Data Quality Issues

About four-fifths of the possible observations in the Faotbon market share and price for cable bundles
are either missing, not updated from the previous year, m@oWe assume this data is missing at random
conditional on the observable characteristics of the ayst®lost systems show up at least once in the time
period of the data set.

We only observe the aggregate satellite market share athh®Bvel. For the demand estimation, we assume
that there is only one satellite firm offering DirecTV'’s Tb@&hoice package. In reality, both DirecTV and Dish
offer three to four tiers of service each.

The Mediamark data is at the individual level while our moideht the household level. To use this data to
estimate our model, we create synthetic households by igtaidividuals to households based on observable
characteristics like age, cable or satellite subscriptinarital status, household income, and &Eor each
observation, we randomly draw an individual level obséovat We then draw more individuals with similar
characteristics to fill in the other members of the reportedsiehold size. If several individuals could fit into
a given household, we choose at random. If individuals wlamesthe same tastes in television tend to marry,
then with this procedure we will overestimate the numbehaimels watched by households, while if opposites
attract, we will underestimate that number.

3 The Industry Model

The industry model predicts household demand for multinkhtelevision services, household viewership of
channels, prices and bundles offered by distributors, #stdlalitor-channel specific input costs. This section
derives those predictions in terms of a variable set of patars. The next section, on identification, estimation,
and inference, picks a particular set of parameters so tleaptedictions from the model align with their
empirical counterparts.

In stage 1 channels and distributors bargain bilaterally to decigmut costs; irstage 2distributors set prices
and bundles; irstage 3households make purchases; andtige 4 households view television channels. We
start from the last stage and work backwards.

5These are fictional households are created from the reaidhil data as detailed in the Data Quality section immetjiaielow.

Online Appendix B discusses data quality issues for thesé#gaised in this paper in more detail.

8This is one advantage of the data in Byzalov (2010): it reptiré viewing for all adult members of a household, elimimgthe
need for this kind of imputation.
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3.1 Household Viewing

Letj index a bundle of programming being offered by cable systégmDMA d in month-yearm (e.g. Comcast
Digital Basic in Arlington, VA in the Washington, DC DMA in Nember 2003) and lét;,,,,, be the set of all
such bundle@’ We will suppress the market subscriptsd, andm for the moment. Let index channels
and letC; be the set of channels offered in bungléNe assume the utility to househaldrom spending their
time watching television and doing non-television aciggthas the Cobb-Douglas in logs form:

vi(bi) = Y Yielog(1 + tize) (1)
ceC;
wheret;; is a vector with components;. which denote the number of hours househoMtatches channel
¢ when the channels in bundleare available, ang;. is a parameter representiiig tastes for channej
We will later estimate the distribution aof allowing for positive or negative correlations in tastes fairs of
channels. Households may opt to not watch any channel, amaNvhis state channel 0,c C; Vj, with ¢;59
the amount of time householdspends on non-television activities apg their preferences for such activities.

Each household solves:
H‘lfljx Zc Yic log(l + 7fijc) (2)
ij
subjectto >t <T

with the additional restrictions that the time spent watghany channel must be non-negative, and the time
spent on channels not in bundlés zero.

The solution to this maximization problem yields househdddndirect utility from viewing the channels in
bundlej:

vii (1, C5) = Ycec, Vielog(l + £;) (3)

3.1.1 Discussion

We infer how much a household values a channel relative terathannels based on how much time they
spend watching that channel relative to other channelss Whuld not be good assumption, for example, if
households valued the option of watching The Weather Chamease of bad weather, but never watch under
normal circumstances or if programming on some channelglidyhvalued but only watched for a short period
of time relative to programming on other channels (e.qg. ftgifile sporting events).

1%For convenience, we index month-year combinations (e.gehder, 2003; May, 2004; November, 2004) by the single index
2we have two geographic identifiers: cable marketand Nielsen DMAsd. This is necessary due to the different levels of

geographic aggregation in our data.
Z10ne could experiment with richer models of time allocatiBar example, one could model a sequence of discrete chdivesah

channel to watch in every fifteen minute period. The combamadf Nielsen ratings and recently developed set-top baintudata
would allow the researcher to estimate such a model. A riofeel would allow us to test our viewership model againsa datich

details time-of-day viewing. Additionally, it would allowne to transparently impose additional assumptions suthaas/iewing

during prime time is more valuable than viewing during midfning. Unfortunately, our individual-level viewershiatd does not
contain time of day viewing. Because of this data limitataord the increased computational requirements for estigniie richer
model, we employ the simple Cobb-Douglas model of time alion presented in the text. In Online Appendix B, we explibre

implications of a richer viewership model which allows fansumers to value channels they watch a short time more tremels
they watch for longer periods.
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Because channels are uniformly sold in large bundles, budala alone doesn’t provide enough variation to
separately estimate household demand for individual afanrvViewing data does provide channel-specific
variation, but no prices. It is the combination of these /pé data and the assumption that viewing time
informs value that enables us to quantify the welfare benefit la carte policies.

To address the likely consequences of this assumption faresults, we conduct a monte carlo exercise as part
of our robustness analysis in Sectldn 6 that allows for celBnwatched a short time to be valued more than
channels watched for longer periods. A brief summary of adifigs is provided there and a full description
of this exercise and its results is provided in Online Appei

3.2 Bundle Purchases

A household’s choice of cable bundle will depend on theilitytfrom having access to the channels in that
bundle, v};, as well as other characteristics of the bundle and cabkersysuch as the bundle’s price. We
assume the utility householdlerives from subscribing to bundfen marketn in DMA d in monthm as:

!
Uijndm = Vijndm T Zindm¥ + Ciljndm + Ejndm + €ijndm 4)

where, vy i = Vfinam (i Cinam), from (3), represents the indirect utility to househélérom viewing
the channels available on bundiep;,qm, is the monthly subscription fee of bundfe and z;,,4,, are other
observed system and bundle characteristics of bupienarketn, DMA d, and monthm. For convenience,
we will sometimes refer to this triple as “marketim”. o; = a + m,y;, with y; household’s income, is a
taste parameter measuring the marginal utility of incomds a parameter measuring tastes for system and
other bundle characteristicg,;,,4,» ande;j,qm are unobserved portions of househdkl utility. We assume
that the unobserved term has a component which is common howdeholds in the markef,,,q,,, and an
idiosyncratic termg;;,,q,. We further assume that the idiosyncratic term is an i.irdwdrom a type | Extreme

Value distribution whose variance we set I@l.

The components of;,,q4,, include by which MSO, if any, the bundle is being offered, year the bundle is
being offered, and bundle name dummies (e.g. “Basic”, “[éxiedl Basic”, etc.){;,qn, represents the deviation
of unobserved demand shocks or bundle attributes from th@{y&ar-bundle name mean. These unobserved
attributes in our data include price and quality of tied tn&t service, high definition (HD) service, promotional
activity, technical service, and quality of equipment. dityepredicts that these unobservable attributes will be
correlated with price. In the estimation section, we wikk ilsstrumental variables to disentangle the effect of
price from any correlation with unobservable attributes.

Defined;qnm = Z}ndm¢ + aPjndm + Eindm AN 1L jndm = ’U;‘kjndm + TpYiPjnam- LELE™ be the distribution of
household preferences and demographics in mark@&y the distributional shape assumption @, 4., the
model’s predicted market share for bundli marketn in DMA d in monthm is:

Sindm = / exp((8jndm + Wijndm))dE™ (i)
e L+ ZkEndm exp((ékndm + Nz‘lmdm))

()

22The inclusion of viewing behavior embodiedaf) ,4,,, has two implications for our bundle purchase model. Firgtnermalize
the scale of utility by setting the parameter«®hto 1. Second, it allows us to estimate the variance @fhich is normally not feasible
as that is chosen as the utility scale normalization). Irciire, this estimated variance was small relative to thewaae of the other
elements of utility, so we (also) set it to one. We retain ithie model as it provides a useful computational role in thenemetric
estimation by smoothing demand as a function of the undeglparameters.
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Our model assumes that the amount of time spent by househaldfing channels is informative for what
they are willing to pay for access to those channels. We asarae that all households have non-negative
willingness to pay for channels.

3.3 Supply: Downstream Distributors

Distributors compete by choosing the composition and pfddeir bundles to maximize profits. We assume
that observed prices and bundles form a Nash equilibriurheptice and bundle choice game.

The profit of a distributor before fixed costs is:

andm(bndmapndm) = Z (pjndm_ Z ch)sjndm(bndm’pndm) (6)

JEDPfmdm CECjndm

where f denotes distributon, market,d DMA, m month, andj bundle. b,am is a list of offered bundles in
marketndm with corresponding prices,am andbeam are the bundles offered by firf 7. are distributor-
channel specific license fees. Taking a distributor's pertype, we refer to these as “input costs” throughout
this paper. Distributorf pays channet a payment ofr.. for every household which receives chanadéiom
firm f. Following the nature of programming contracts in the indughese vary by firm and channel, but not
across the markets served by figin

Separate the bundles offered in markeétn into those offered by distributgf and not:b,gm = (Bndm, P—fndm)-
The same for pricendm = (Pfndm, P—fndm ). Nash equilibrium assumes:

Vf andvndm, bedm andpedam maximizell £,4m (bndm, Pndm) 9iVeNb_gdm andp_gndm

The Nash assumption implies that bundle prices satisfy thndtream firm’s first-order necessary conditions
for maximizing profit. Furthermore, if an observed bundlenigdified by adding or removing a channel, then
the profit will be less than or equal to the original bundletsfit, no matter the price of the new bundle.

Identification and estimation of input costs is partly bagsedhese implications of the Nash assumption.

We do not have a uniqueness result for the Nash equilibribisfpricing and bundling game. The estimation
of input costs relies only on the necessary conditions ohNaglilibrium. Therefore, multiple equilibria does

not affect the properties of our estimated parameters.ipelNash equilibria would negatively affect both the
estimation of bargaining parameters and the simulatiotysiseof unrealized policies. While we cannot prove
uniqueness, we do numerically search for multiple equdiby changing the starting values when computing
an equilibrium by best-response dynamics and do not findipheiquilibria.

3.4 Supply: Bargaining Between Distributors and Channel Caglomerates

Input costs are the outcome of bilateral negotiations betwgstream channels and downstream distributors.
Bilateral negotiations have been studied extensivelydmgl on Nash (1950) and Rubinstein (1982), as detailed
in Muthoo (1999). Chipty and Snyder (1999) use such modeds#étyze mergers in the multichannel television
industry before the emergence of satellite television.sfaper’s environment differs from those models be-
cause payoffs depend on outcomes of bilateral negotiati@idirms are not party to. These cross-negotiation
externalities are due to downstream competition. Horn antngky (1988), Hart and Tirole (1990), McAfee
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and Schwartz (1994), and Segal and Whinston (2003) studse thavironments when one side of the mar-
ket has one or two agents. Raskovich (2003) extends theselsntmdcapture the notion of pivotal buyers in
the multichannel television industry. de Fontenay and Ga667) extend these models to allow for arbitrary
numbers of agents on both sides of the market.

We too model this situation as a game involving the upstrehammels, or conglomerates of channels, and
the downstream distributors. Distributors and conglotesraneet bilaterally. Following industry practice, we
assume distributors (MSOs) negotiate on behalf of all themponent systems and channel conglomerates
bargain on behalf of their component channels. They bargda Nash to determine whether to form an
agreement, and if so, at what input cost. The ultimate payarfé determined by downstream competition at
the agreed upon input costs.

We assume that the agreements between channel and destrivatsimple linear fees: how much must the
distributor pay to the channel each month for each subsonibe receives the channel. In reality, payments are
linear, but contain other provisions as well: descriptiohshe service to be provided by each side, standards
for technical service, marketing agreements, most favoetion clauses, division of advertising spots, tiering
requirements, and auditing, confidentiality, and sevétahilauses. However, few contain fixed monetary
transfers, and if they do, they are negligible with respedhe contract’s total value. We model the contracts
as only a linear fee for each distributor and chatifel.

Let U = {74.} be a set of input costs, a scalar for each pair of distributdrcannel. In the bargaining stage,
each conglomerate of channels and distributor meets sefyeaad simultaneously. We denote a conglomerate
by K and a channel by. Let 7k be the vector of input costs for conglomerdte We assume these meet-
ings result in the asymmetric Nash bargaining solution. dchebilateral meetingsrg maximizes firm f and
conglomerate K'’s bilateral Nash product:

Cri 1-Crx
NPr(m; Vofr) = [Hf(TﬂG\ILfK)*Hf(OO;\I’*fK)] [HK(Tm;‘ILfK)*HK(OO;‘PffK)} (7

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

(s Uoyr) = 3| D 7reQre(®) | + 1ot (¥)
ceK f

is conglomerate’s profit function before fixed costs);.(¥) is the total number of subscribers of channel
c coming from distributorf andr¢¢ is the advertising revenue of chanrgber household hour watched. The
endogenous viewership,(¥), is recomputed in every downstream equilibrium using thesamer demand
and viewership model. In words, the conglomerate profit tioncis the sum over distributors of license fee
plus advertising revenue. Advertising revenue depends®madvertising rates and endogenous viewership of
the conglomerate’s channels. If there is no agreement leatadlistributor and a conglomerate, then the input
cost for each channel in the conglomerate is positive igfinit

Negotiations are simultaneous and separatd; sgy, the set of all other input costs, is not known but conjec-
tured. (yx is the bargaining parameter of distributbwhen meeting conglomerat. Allowing (;x # 0.5

BLinear input costs above the production marginal cost, imdase zero, are often considered unrealistic becauselmithstream
monopoly, the upstream and downstream firms can find fixedfeesithat make both better off after changing the inputtwostarginal
cost. However, when there is downstream competition, cdtimpito linear contracts is one way of avoiding the dissgabf profits
due to such competition.
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distinguishes asymmetric from symmetric Nash bargaini§gtting (i to zero is equivalent to assuming
Nash-Bertrand pricing behavior by the upstream firms.

3.4.1 Bargaining Equilibrium

Vf, VK, e maximizesN Py (te; W _ i) givenW_ g

The interpretation of this equilibrium, due to Horn and Wsky (1988), is a Nash equilibrium between Nash
bargains. To paraphrase, consider a simultaneous moveghare the players are the bargaining pairs, each
pair's strategy isrek, and each pair’'s payoff is its Nash product. The bargainiqgil®rium is the Nash
equilibrium of that game. This setup does not allow for adeges due to informational asymmetries. Each
distributor and each conglomerate sends separate refatigesn to each meeting. Once negotiations start,
representatives of the same firm do not coordinate with e&tﬁh@ We view this absence of informational
asymmetries as a weakness of the bargaining model. Howaveaturn we gain tractability in determining
how the threat of unilateral disagreement determines iopsts in a bilaterally oligopolistic setting.

Another issue, also raised in Horn and Wolinsky (1988) asdwdised in Raskovich (2003), is how to define the
disagreement payoffs. Following the Nash equilibrium oeésy, we assume that agreements are binding in
all contingencies. In previous versions of this paper, weslsmlved alternative cases where if a pair disagrees,
all other firms renegotiate conditional on the disagreeiag gropping out forever. This case is reminiscent
of the reasoning in the Shapley va@.This alternative model generated different estimates ajdaing
parameters, but did not affect our ultimate results. Sgluinis alternative game is computationally more
challenging because one must compute payoffs for everyippesonfiguration of agreement or disagreement.
Without more industry specific information on what might pap to other negotiations when a pair disagrees,
and given that both models deliver similar ultimate conidns, we chose the simpler model.

In our baseline specification, we treat each conglomeraga asdivisible block of channels. This implies, for
example, that if bargaining breaks down between ABC Disméych owns ESPN, ESPN 2, Disney Channel,
ABC Family, SOAPNet, and other channels, and Comcast, tleemo@st will not carry any of the ABC Disney
channels. We also have solved a specification where we ttehtolannel as an individual firm. We assume that
the disagreement profits for each of these channels aredfiessgrom only that channel being dropped, rather
than from all or a subset of channels from the conglomerateylwropped. Recent details of negotiations which
became public provide evidence for both assumptions: Viettoeatened to pull all of its channels, including
MTV, Comedy Central, and Nickelodeon, during negotiatiarith Time Warner Cable in late 2008, whereas
Comcast’s content division pulled Versus from DirecTV irD20following an unsuccessful negotiation, but
continued to serve its other channels, such as Golf ChanddEh through DirecTV. How multi-product firms
decide between potentially complex bargaining threats iggen question.

%ps a separate issue, we also ignore moral hazard. For examel@nore the imperfectly observable choice of effort &egr
by channels to make compelling programming following areagrent. Descriptions of the programming are often writtea the
agreements, but it is not clear if there is a conflict betwdwentivo parties about these terms. Linear fees also may hetfpvesany

more hazard issues upstream.
Zde Fontenay and Gans (2007) make an explicit connectionangtioperative solution that has the flavor of the Shapleyevalu
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4 Estimation

We first estimate the distribution of preferences for ch&sng, using ratings data, jointly with the distribution

of marginal utility of incomeg;, and non-price preference parametgrsjsing market share, price, and bundle
characteristics data. We then use these demand estimateparately estimate a parameterized cost function
which predicts an input costgk, for each pair of distributo’ and channel conglomeraf€. Finally, given

the estimated demand and cost parameters, we choose Iaygaamameters; ., for each pair so that the
bargaining model induces the estimated set of input cogtquiiibrium. While it would be efficient to estimate

all the parameters jointly, we found it simpler to code artthegte the model as this sequence of separate steps.

4.1 Household Preference Parameters

We jointly estimate a parameterized distribution~ofvith a parameterized distribution of; and non-price
preference parameterg, The moments used in estimation are: (1) the fraction of doolsls that watch
zero hours by channel for the eight combinations of threeadgaphic groups (black, age, and family), (2)
mean hours watched per household per channel by demograghip, (3) the covariance in DMA ratings
with DMA mean demographics, (4) mean hours watched per holdeer channel, (5) the cross channel
covariance in household hours watched, (6) the aggreghte aad satellite market share by income level, and
(7) the covariance of demand-side instrume#its.a.,, With the unobserved demand shagk ..

Householdi’s time spent viewing the programming on bundlet; ;.4 depends on their vector of channel
preferences;y;, and the channels available on bundleC),q,. The ratings data are measurements of time
spent viewing at the individual and market level. We estarthe distribution ofy by matching moments of
the model’s predictions of time spent viewing to momentsefriatings data. Relative to the existing literature
on empirical demand estimation, we choose a novel structuh®usehold preferences for channels, We
parameterize the distribution ofas:

v = xio (Hoj+ vj)
wherey; is a vector whose components are indicator random variables

) 0, w.probp,
Nie = 1, w.probl — p.

In words, each household’s vector of channel preferencesists of individual channel preferences,, which
is zero for a given channel with some probability dependimfp@ausehold demographics.AIf. is not zero, itis a
random variable which depends linearly on household deaptgsiio;, whereo; is a vector of demographic
attributes of household There is a layer of unobservable heterogeneity in chanmdégences due to the
vectorv; which we assume is drawn from a multidimensional distriouthamed= with exponential marginal
distributions (whose parametefswe estimate) and a correlation structatgwhich we also estimate). With
this parametrization, the household maximization in Eignaf2) yieldsfijmdm(ﬂ,p,A, ), each household’s
time watched of channelin bundle;.

This specification of tastes for channels captures the id@asome households don't value some channels.
This happens with probability,, .. For those that do, we assume preferences are distributaa egponential
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distribution shifted by demographic factors. Figufe 3 destmtes that viewing for the news channel CNN in
our individual-level data is consistent with these assimngt Similar patterns arise for all the channels in our
analysis.

x10*°  CNN Viewing Hours x10°  CNN Viewing Hours
16 T T T T T T
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Figure 3: Distribution of Viewing for CNN, Mediamark (MRI) &a
Notes: This figure reports the distribution of viewing hours repdrby our 200,000+ MRI households for CNN. The left panel show
the distribution of viewing for all MRI households, includj the 63.3 percent that report no viewing. The right panelvshthe
distribution of viewing among the 36.7 percent of housetdifit report positive amounts of viewing. Note the posiikewness in the
distribution; similar patterns arise for all channels. Shiotivates our assumption that the marginal distribut@nsobserved tastes
for channels follows a mixture distribution with a mass paihzero and an exponential distribution among those witlitpe values.

One can only observe ratings data for channels which a holgsélas elected to receive. This introduces a
selection issue: we are likely to observe the viewing denisiof those households with strongest tastes for
channels. We accommodate this “selection into bundles” byching moments of the model’s predictions
of time spent viewing conditional on bundle choice to ragimta which exhibit the same conditioning. The
conditioning on bundle choice requires knowing parameftemrs the model of bundle choice (stage three of
our model, given in equationl(4)). We jointly estimate thegpaeters of the distribution of channel preferences
together with bundle choice parameters similar to Lee (20Iis allows us to recover the unconditional
distribution of preferences for channels, an importantelet for our counterfactual simulations.

4.1.1 Identification

The population moments of the model’s predicted time spiemiing are sensitive to a limited set of parameters.
One may casually think of those moments’ observed countisrpa “empirically identifying” these parameters.
Using this terminologypg;,. is empirically identified by (1), the fraction of householtisit watch zero hours
by channel by demographic grodp,by (2), the mean hours watched by household by demograpbipgand
(3), the covariance in DMA ratings with DMA demographi¢ss marginal distribution exponential parameters
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by (4), the mean and variance in hours watched by househaiddha correlation structure 6f by (5), the cross
channel covariance of household hours watched (net ofne@iattributed to demographics). Identification of
the other demand parameters is discussed below.

Positive correlation for a pair of channels could arise iEga@n demographic group watches both channels, or
even in the absence of demographic patterns, if those whaheat of the channels also watch the other. Nega-
tive correlation could arise if exclusive demographic grewatch each channel, for example if rich households
watch one of the channels and poor households the otherearievhe absence of demographic patterns, if
those who watch one channel don’t watch the other.

We parameterize the distribution of aso; = a + m,y; wherey; is household’s income. We estimate,

T, andiy as in Berry, Levinsohn and Pakes (2004) and Petrin (2003)s fgdrt of the estimation is based
on Equation[(b). For given values af, and the distribution of;, we find the values 0f;,,4,, which equate
observed market shares with predicted market shares ugrgphtraction mapping from Berry, Levinsohn and
Pakes (1995). Gived;,q,, we estimatex and by linear instrumental variables regression using insamm
VECtor, Zindm = [Zjndm Wndm)-

We assume observed non-price product characteristicsniurariables for non-channel bundle characteristics
such as firm, year, and tier name),.4,,,, are independent &f;,.4,,. We accommodate the endogeneity of price
by instrumenting for it withw,,4,,,, Wherew,q,, is the average price of other cable systems’ bundles within
the same DMA as cable system Following Hausman (1996), these are often called “Hau$nmstruments.
These instruments have been used for demand estimatiortimgsesuch as Hausman, Leonard and Zona
(1994) and Nevo (2001). They will be valid instrumental ghtes if, for bundlg in marketn, the two standard
conditions hold. First, they need be correlated with thegf bundlej in marketn. This will be true if
marginal costs are correlated with prices withia DMA outside market.. Labor costs and advertising rates
are cost shifters that are plausibly correlated within DM#sggesting this is likely to be satisfied. Second,
they need be uncorrelated with the unobserved demand shackrketn, £;,,q,,. As discussed in Sectign 3.2
above, we anticipat€ to contain unobserved characteristics of that systemisstygmd quality of service (e.g.
Internet access). Cable systems are physically distirt@dtesnfor which local managers have wide authority,
so bundle prices should be uncorrelated with non-compétimgiles’ unobservable characteristics. Of course,
other instruments are possible; we consider and evaluaggaden Sectiori 5.7, is empirically identified by
the total cable and satellite market share by income level.

The model’s predicted time spent by householdatching channeat when subscribing to bundlgis given by
fijmdm(é, 7,11, p, A, ) and depends on the data in addition to the indicated depeadenmodel parameters.
The model’s predicted market share for househioldr bundlej is 5;jnam (6, 7, I1, p, A, ). Explicitly, the
moment conditions used in estimation are:

cume
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where) . is the sum over markets, DMAs, and months in our dafa,, is the number of such market-
DMA-months,tca = 57— > Yich ., N SN Lijendm&ijnam 1S the average time spent watching channel
¢inDMA dandog = =3, Y., % S i Oinam iS the average of demographidn DMA d in the
third moment (witht. ando the across-DMA averages of thos&),yqrm, is thert" instrument INZjndm, and
we've suppressed the dependence of predicted time and hslwkees on the model's parameters and data to
economize on space. On the right-hand side of the first sixembeonditions are the corresponding moments
in our data.réa™is the share of MRI households of demographibat have positive viewing to channglt.,

is the average time MRI households of demograghgpend watching channe) o, , ,, is the across-DMA
covariation in Nielsen ratings for channeand demographio, r.4 is the across-month average Nielsen rating
for channek in DMA d, oy, ; , is the covariation in MRI households’ time spent watchinghgaair of channels,
candd, ands, is the market share for cable (and, separately, satelftelemographic.

Nonam i the total number of households who have demographic ctegistico in marketndm and D is the
total number of DMAs. The set of demographic charactarsstive use depends on the set of moments. For the
set of moments associated with the first row, we use each bf eignbinations of black, family, and whether
the head of household is aged over 55. For the set of momesusiaked with the second and third rows, we
use whether the household is a family or not, income leveg,rahether the head of household has a bachelor’s
degree, and the age of the head of household. For the monmssatsiated with the second-to-last row, we use
income quartiles only. For convenience, the labeling ofrtfmenents to the left of the brackets corresponds to
their description at the beginning of this subsection.

4.2 Cost Estimation

National-average input costs, the necessary conditiopfidchby Nash equilibrium in prices and bundles, and
the observed prices and bundles identify input costs. Nakiaverage input costs are direct evidence. The
rest is indirect evidence; what could input costs have béemdhe Nash assumption and observed prices and
bundles?

We parameterize ;. as a function of channel characteristics scaled by a fumafdirm and channel charac-
teristics:

Tre(m@) = (m+nete)exp(p1 MSOSIZE) + 2V iy.)

wherer. is the (observed) Kagan average input cost for chann@l SOSIZEy is firm f's total number of
subscribers, and’ I, is the ownership share firni has in channed: While different channels may have
different base rates, we assume the functional form of tfeetedf distributor size and vertical integration on
input costs is the same for all channels. If Comcast has a@@piediscount on the base rate of ESPN, it also
has a 30 percent discount on the base rate of CNN, and for &ey ohannel with which it is not vertically
integrated. This is a restrictive parametrization, evenaso because we don't allow the coefficients to vary by
year. It does however capture the distributor size effedéthvts the most important factor driving differences
in distributor’s fees for a given channel, and common knogéein the industry.

A weighted average of;. over firms predicts the national-average input cost for ehemnelc. The Kagan
EBCN data set’s channel input costs, are the empirical counterpart of these averages. Thedirsf snoment

%This information was collected from a number of differentiszes, primarily various years of SNL Kagan's EBCN and histd
issues oMultichannel News
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conditions is that the model’s predicted aggregate inpsitscshould equal observed aggregate input costs with
deviations from this relationship capturing measuremenmir én Tc

Ef[tre(n @) =7 = 0

The first order condition to maximize firfis profits with respect to the price of bundlén marketndm is:

dandm(bndmv pndm) _ Z (pjndm . Z ch) dsjndm(bndm7 pndm)

+ Skndm(Pndm, Pnd
dpkndm dpkndm " m( name m)

FEBfndm c€Clndm
This says that bundlé’s optimal price is equal to the input cost of bundiglus a mark-up that depends on
demand conditions and the other bundles in the market. Dhiditton holds in a Nash equilibrium for each firm

in each market, given all other bundles and prices. Giverstimated demand parameters and observed prices
and bundles, we solve for the implied marginal cost of eaaidlay Zcecjndm Tre, Which we callmic;ngm.

The second set of moment conditions is that the differented®mic;,q,, and Zcecj 7tc(n, ¢) should
have zero covariance with the size of bunglke MSO and the number of own vertically integrated channels
included in bundlej and year dummy variables and tier name dummy variables. i3 hisalogous to adding a
bundle-specific error term measuring unobserved shocksridi® marginal costsiic;y,q,, and assuming this
error is uncorrelated with the size and vertical integrastatus of firmf

ndm

The Nash assumption also implies the necessary conditiomfit maximizing bundle choice for each firm
given the price and bundle choices of its rivals. Our esiipnatises a subset of these necessary conditions as
moment inequalities. The logic is the same as for the optprialng conditions. There are only certain cost
parameters which satisfy that adding or dropping chansdéss profitable than keeping the observed bundles.
We punish candidate parameter estimates if they imply tkerireg observed bundles are profitable deviations
for distributors. Firms may have unobservable informatdnout these decisions which, if left unaddressed,
would bias our estimates. We assume that the firm’s unolsiersaformation is fixed for a given channel
across markets, and sum the profit of changing from obsetveides across opposite decisions for a given firm
and channel pair. For example, we may see Comcast carry Go@exttral in one market and not in another.
Our moment inequality conditions are that the sum of theediffice between the observed and deviation profits
should be weakly positive.

Because adding or dropping channels is a discrete choeémiblied restrictions are inequalities. We follow
the set-up in Pakes et al. (2007). From the Nash assumptiemyrtfits to firmf in marketn are higher for its
chosen and observed bundles and prices than for alternadkelsu

I f1dm ((Pfndm, P—fndm)s (Pfndm, P—fndm)) > W fndm ((Dindm» P—fndm)s (Pindm: P—fndm))

We approximatdl ;,,q4,, using the profits predicted from the mode},,,,,, which of course depend on input
costs.

andm((bfndma bffndm)a (pfndm7 pffndm)) ~ rfndm((bfndmv bffndm)v (pfndm7 pffndm)) + Vfndmb,1 + Vfndmb,2

2’Kagan does not disclose from where it obtains the data mesdyrr.. As these costs are widely considered proprietary business
information, it is likely that they are only able to measurerh with error.

2shocks to marginal costs include the same unobserved laists and advertising rates motivating our choice of insemis
These are likely to depend on idiosyncratic features of etatland are unlikely to be correlated with firms’ expansion artdgration
decisions.
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Vndmp,1 1S the error in the approximation that is unknown to the firnfeew making their bundling decision.
Vndmb,1 CONtaiNs measurement error and firm uncertainty, .5 » is the error in the approximation known
to firms at that timev,,4,,,2 CONtains, for example, the loss a vertically integratechokeawould suffer if its
integrated distributor carried a competing channel.

Following Pakes et al. (2007), we define

AI_Ifndm(ba b/) = andm((bfndma bffndm)a (pfndm7 pffndm)) - andm((b/fndmv bffndm)v (P;ndm’ pffndm))
and
AT fram (5,0) = 7 ndm ((Pendms D—fndm) s (Ptndm, P—tndm)) — 7 frndm ((Pfndm» P—fndm)s (Pindm: P—fndm))
Vindm,b,t',1 = Vindmbd,2 — Vindmb' 2
Vindmbv',2 = Vfndmb2 — Vindmb' 2

We assume that for two marketglm andndm’ and the same firm; tpam p,p 2 = Vindm’ p.pr,2 = Vibp 2-

Therefore, any unobservable error in the approximationrafits for adding or dropping channels is common
to all markets for a given firm. For example, the benefit of addiurner Classic Movies, a channel vertically
integrated with Time Warner Cable, that is not accountedhftine functionAr is the same in any Time Warner

Cable market.

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

E[A’I"fndm(b, b,) + Arfndm/(bla b)] Z 0

The estimation routine punishes input cost parametersevingsliedr functions violate this condition.

The optimal pricing condition identifies the cost parametan its own. Furthermore, in its absence the cost
parameters are partially identified. Stacking the threg sletnoment conditions together yields our full set of
input costs moment conditi

Agg. Input Costs | Ef[#1e(n, )] — 7

Nash Pricing 7 225 SZinam (MiCjnam = Ycecy, g Te(,9))

Nash Pricing 7225 Vinam(Mcinam = Yeec,,am Te(M:9))

Nash Bundling | min(0, % 3= A7 fram (Bjnam: V57, ©) + AT prany (V' bjnam: 0, )

We estimaten and ¢ by minimizing the empirical analog of these moment condgiowith each weighted
equally in the estimation.

4.3 Channel-Distributor Bargaining Parameter Estimation

The unobserved parameters of the bargaining game are eagloewrate and distributor’s pair-wise bargaining
parameterg ;. We use no additional data in identifying the bargainingapaeters. They are functions of the
estimated cost and demand parameters and the protocol loétpaining game.

2There are additional moments for the Nash Pricing condittbat we use, but suppress for presentation. These arevtugtwes
between year and tier dummy variables with the differen¢eéen implied and predicted marginal cost.
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In practice, we choose the values@f to minimize the distance of the bargaining model’s equilifor input
costs and estimated input costs. The demand and pricing Irrogkes a set of input costs which deliver
higher profits for both channel and distributor than no ague. If this set is non-empty, it will usually be
an uncountable set. In this case, the two firms will disagres what point in the set should be chosen. The
conglomerate will most often prefer higher input costs, distributor will always prefer lower input costs.
The bargaining model, for a fixed vector Gt, resolves this disagreement. Part of the resolution is aoltiest
bargaining protocol and the respective parties’ outsidmog. The rest is due to the bargaining parameigrs
The estimated input costs are an estimate of the actualutesolpoint. Therefore, the estimated bargaining
powers are th€x which imply equilibrium input costs from the bargaining nebés close as possible to
estimated input costs.

Identification of(yx relies on two key ingredients. First, we are able to estinpatie-specific input costs.
Second, the marginal cost of upstream production is conmyriardwn to be zero. When costs are not observed
nor separately estimated, they are not separately idehfifien the bargaining parameters. The analyst would
not know if an input cost is high because marginal cost is liglbecause the upstream firm’s bargaining
parameter is high. In this application, because of thesdrng@dients, we are able to separately identify the
bargaining parameters from cost parameters.

The ultimate payoffs for each of the parties involved in bamng is determined after downstream competi-
tion has taken place. When solving for equilibrium inputtspsve re-compute, for each potential input cost,
the viewership, subscription, and pricing decisions ahesiage of the model. These equilibrium quantities
determine how much advertising revenue is sold and how mexdmue the conglomerate receives from each
distributor. We model the advertising revenue as a lineactfan of household hours watched. We estimate a
channel-specific advertising price using Kagan advegisavenue data and Nielsen ratings data. Each chan-
nel's estimated advertising price is simply its advertisievenue divided by its average national household
rating.

Computing equilibrium input costs is computationally dewtiag. For both the estimation of the bargaining
parameters and the counterfactual, we simplify the contipata burden by assuming there is one large market
and one small market. We further assume there is one calttéodisr for the large market and a separate
cable distributor for the small market. There are two “naaid satellite providers that compete with the cable
operators in each market, but must set the same prices akdgescin both markets. The simplified industry
structure reduces the number of players in the bargainingegerhich in turn reduces the computational burden
of estimation. The downstream local market structure istrae as in the estimation, and in reality during the
time period of the sample: one cable and two satellite optjmer market. Without a simplification, it would
be necessary to solve the bargaining game with many sinadtennegotiations, and to have the downstream
competition take place in thousands of markets. The siroatitin allows a connection to the estimated cost
parameters by having different sized distributors whilereenizing on computational time.
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5 Estimation Results

5.1 Demand Estimates

Table[3 presents estimates of the price sensitivity pamm(e), the impact of income on price sensitivity,),

and differences across demographics in tastes for thedeugsiod. The estimated price sensitivity parameter,
@, is -0.29 (0.00) for OLS and -0.50 (0.03) for IV using pricéd®ther firms in the same DMA as the key price
instrumen@ This suggests that our instrumental variables strategyiking as theory would predi

Table 3: Price Sensitivity and Non-Television Preferenasmeters

Parameter Estimate Standard Error

Price sensitivity (1V) -0.50 0.03
Price sensitivity (OLS) -0.29 0.00
Price income interaction 0.11 0.01

Family x Outside good 0.00 0.04
Income x Outside good 0.64 0.17
Black x Outside good 0.70 0.24
Hispanic x Outside good 3.97 411
Asian x Outside good 3.24 1.92
Bachelors x Outside good 2.45 0.36
Age x Outside good 1.07 0.29

Notes:This table reports our GMM results for a subset of demandrpatars, including the estimated mean marginal utility abime,
«, the impact of income on marginal utility,,,,, and differences across demographics in tastes for thelewdsod. Also reported is

the estimated mean marginal utility from the same estimgirocedure without price instruments, which we denote OLS.

In markets that offer Basic, Expanded Basic, and Digitali@asable services, this yields an average own price
elasticity for Basic of—4.12, for Expanded Basic of-6.34, for Digital Basic of—13.11, and for Satellite of
—5.35 These are on par with most previous estimates in the Iin@tand imply median (mean) margins
across the services in our data of 44 percent (46 percentbie irange of the estimates of average margins above
programming costs of 56 percent estimated by the FCC (FC@(Zlable 5)

30we explored using other price instruments, including thegsrof the same firm in other markets (used in Crawford (2006
total number of subscribers to the firm to which that systelorigeed (a cost shifter analogous to that used in SeLfidn @ngl)channel
dummies (approximating changes in marginal costs due timthesion of additional channels). The first yielded a quadilvely similar
estimate of price sensitivityiy(= -0.34 (0.03)), the second a lower but imprecise estimate-{0.16 (0.31)), and the third a much larger
estimate ¢ = -1.09 (0.01)). As all but the last of these models are jdstiified, there are no over-identifying restrictions toilftate
testing their validity as instruments. The hypothesis thatchannel dummies are orthogonal to the demand error iglsotejected
by a Hansen J-test (p-value = 0.000). The combination ohgttbeoretical justification and better fit with average stdy margins
(described below) led us to prefer prices of the same firmherotarkets as our price instrument.

3lwe also allowed for the possibility of correlation betwehg tnstrument and error by calculating the bounds estinaftdrevo
and Rosen (2011). Given the plausible correlations betwlaéand error in our setting and the conditions on the adroels in the
data outlined in Nevo and Rosen (2011, p.12), these werealiyto say that the true estimate is at least as negativer ggefarred
IV estimate.

2Table 4 in Online Appendix B reports the full table of own- amdss-price elasticities.

%3The FCC (2002) (-2.19), the GAO (2003) (-3.22), Beard, Féfill,and Saba (2005) (-2.5), Chipty (2001) (-5.9), and Gbels
and Petrin (2004) (-1.5 for EB, -3.2 for DB, -2.4 for Satel)ithave all separately estimated the average own pricécitlasf cable

services, using market share regressions, diverse datasetinstrumental variables techniques.
%4This is a meaningful comparison as we do not impose the céstis implied by optimal pricing in the demand estimatibtargins
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Table[4 reports, for each channel in our analysis, inforomagéibout the distributions of WTP implied by our
estimates. The first three columns of the table report, fomalated set of 20,000 households, the mean and
standard deviation in WTP for the channel among those tHaevapositively and the share of households
that value it positively. FigurEl4 presents estimates offtilemarginal distribution of WTP among the same
households for a subset of these channels.

ABC Family Channel BET Networks CNN
2000 2000 3000
Pos: 0.49 Pos: 0.68
1500 1500
Pos: 0.34 2000
1000 1000
1000
500 500
0 0 0
0 2 4 6 8 0 5 10 0 10 20
Comedy Central Disney Channel ESPN
6000 8000 4000
6000 3000 Pos: 0.64
4000
4000 2000
2000 :
2000 Pos: 0.65 1000
0 0 0
0 2 4 6 8 0 5 10 0 5 10 15
MTV TNT USA Network
8000 6000 6000
6000 4000 4000
4000 Pos: 0.72 Pos: 0.51
2000 2000
2000
0 0 0
8 0 5 10 0 5 10

Figure 4: Estimated WTP for a Subset of Channels
Notes:Reported is the share of 20,000 households that value easbrkepositively and the distribution of WTP among that setbs

In each figure, the y-axis reports households and the x-agisrts WTP in 2000 dollars.

The WTP estimates mimic the patterns in the Nielsen ratingsMediamark consumer survey data. The mean
and standard deviation of WTP for ESPN ($3.08, $4.46) arkdrithan for Bravo ($0.65, $0.67) because the
mean and variance of ESPN’s ratings are higher than BraVbs.estimated share of households with positive
tastes for TNT (0.72) is higher than for the Golf Channel 2) decause more consumers report watching TNT
than the Golf Channel.

The dispersion in WTP for any given channel can be decompiogedhe dispersion which can be attributed
to demographics and that which cannot. Dispersion due taodeaphics comes through the impact of de-
mographics on tastes (i.d], or pg,.) while further dispersion comes through the distributidrunobserved
tastes for channel€;. On average across channels, 5 percent of the dispersioriT i &&n be attributed to

are defined aép — ¢)/p. FCC (2009) estimates total programming expenditure ai8iflion and total Basic, Expanded Basic, and
Digital Tier revenue at $35.6 billion in 2005. 1 - 15.8/35.66 percent.
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Table 4: Estimated WTP

Mean Mean Highest

Mean | StdDev | Share WTP WTP Correlated
Channel WTP WTP Positive || Family HH | Black HH Channel
ABC Family Channel 1.59 2.24 0.49 1.68 1.80 TV Land”’
AMC 1.40 1.59 0.51 1.15 1.83 'MSNBC’
Animal Planet 2.05 3.02 0.58 2.08 1.81 'National Geographic Channel’
Arts & Entertainment 2.10 2.63 0.58 1.90 2.23 "History Channel’
BET Networks 1.27 2.74 0.34 1.34 4.54 '‘MTV2’
Bravo 0.65 0.67 0.61 0.63 0.76 'ESPN’
Cartoon Network 2.06 4.01 0.49 2.27 2.54 "Nickelodeon ’
CNBC 2.02 2,97 0.55 1.84 2.01 'CNN’
CNN 5.38 5.91 0.68 4.94 8.30 'Fox News Channel’
Comedy Central 1.51 2.39 0.61 1.52 1.34 ‘MTV’
Country Music TV 0.89 1.56 0.57 0.89 0.79 'Food Network ’
Court TV 1.76 3.11 0.50 1.79 2.23 "Arts & Entertainment ’
Discovery Channel 2.70 2.99 0.65 2.55 2.67 'Animal Planet’
Disney Channel 1.43 251 0.65 1.52 1.72 'Nickelodeon ’
E! Entertainment Television 1.15 1.69 0.62 1.16 1.10 'VH1'’
ESPN 3.08 4.46 0.64 2.86 3.63 'ESPN 2
ESPN 2 1.80 3.12 0.62 1.75 2.02 'ESPN’
Food Network 2.06 3.25 0.71 2.08 2.18 'TV Guide Channel’
Fox News Channel 4.07 5.89 0.60 4.10 4.69 'CNN”’
Fox Sports Net 1.63 2.82 0.55 1.58 1.55 'ESPN 2’
FX 145 2.59 0.51 1.47 141 "USA Network’
GSN 0.74 2,97 0.08 0.83 151 'ESPN 2°
Golf Channel 0.52 1.86 0.12 0.38 0.68 'CNN”’
Hallmark Channel 1.43 3.96 0.16 1.47 2.09 "Country Music TV’
HGTV 2.60 4.67 0.42 2.59 3.02 'Food Network ’
History Channel 2.70 4.06 0.40 2.53 3.09 "Arts & Entertainment ’
Lifetime 2.25 3.73 0.31 2.46 5.57 'AMC”’
MSNBC 1.69 3.23 0.29 1.38 2.61 'AMC”’
MTV 1.22 2.28 0.59 1.25 1.36 'VH1’
MTV2 0.71 1.23 0.52 0.79 0.63 'VH1'
National Geographic Channg| 1.03 1.60 0.69 1.04 0.92 'Animal Planet’
Nickelodeon 1.31 2.55 0.50 1.45 1.35 'Disney Channel ’
Oxygen 0.41 0.44 0.60 0.49 0.64 'Disney Channel ’
Syfy 1.74 2.97 0.54 1.74 1.82 "USA Network ’
SoapNet 0.49 1.04 0.42 0.52 0.58 "TBS Superstation ’
Speed Channel 0.33 0.41 0.56 0.41 0.19 ‘Versus’
Spike TV 1.18 2.00 0.57 1.18 1.07 "The Weather Channel’
TBS Superstation 2.05 2.85 0.69 1.98 2.23 TNT”’
The Weather Channel 1.71 1.83 0.70 1.59 1.66 'Spike TV’
TLC 1.82 2.81 0.61 1.84 1.57 'Discovery Channel’
TNT 2.36 3.10 0.72 231 2.54 "USA Network’
Toon Disney 0.44 1.69 0.13 0.57 0.90 'Cartoon Network '’
Travel Channel 0.76 2.27 0.15 0.80 0.74 "Nickelodeon ’
TV Guide Channel 0.50 0.75 0.57 0.54 0.60 'Food Network ’
TV Land 2.06 3.40 0.59 211 2.45 'ABC Family Channel’
USA Network 2.12 3.19 0.51 2.19 2.62 TNT”’
Versus 0.23 0.31 0.49 0.28 0.21 'Speed Channel’
VH1 0.74 1.28 0.56 0.75 0.90 'MTV2’
WE: Women'’s Entertainment|| 0.45 0.69 0.50 0.49 0.53 ‘National Geographic Channel’

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

the mean and standard deviation in WTP for each channel athosg that value it positively. The third column reports ¢ésémate
share of households that do so. The fourth and fifth columpsrreestimated WTP among family and black households. Téte la
column reports the channel estimated to have the highestlation in WTP for each channel. WTP is measured in year 2a0iars

per month per household.
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demographics, although this can be much higher for india.li«thannel@ Columns three and four provide an
example of demographic effects by reporting mean WTP foilfeamd black households, respectively. Family
households are estimated to prefer channels offering yamniénted programming like the Disney Channel and
Nickelodeon. Black households are estimated to generallyevchannels more highly, with a strong effect for
BET ($4.54 versus $1.27 among all households).

Correlations in WTP between pairs of channels can ariseigfiralemographic groups sharing tastes for those
channels, or through the correlations estimate@.irMost pairwise correlations are between -0.1 and 0.1, al-
though some pairs of channels have stronger correlatioreesfimate that ESPN and ESPN2 have a correlation
in household WTP of 0.67, ESPN and Fox Sports of 0.39, MTV arap8let of -0.13, and CNBC and Comedy
Central of -0.19. The last column in Talble 4 shows that thecbbestimated to have the highest correlation in
tastes for each channel accords with intuition in who islyike be the target audience of the programming on
both channels.

5.2 Input Cost Estimates

We estimate median marginal costs for bundles to vary frolw (gL for Basic to $20.74 for Digital Basic
packages.

The demand estimates are combined with Nash pricing andlibgrassumptions and EBCN average input
costs per channel to estimate differences in per-chanpat gosts across distributors. We attempted to project
the estimated bundle marginal costs onto the channels ibuhdle, but did not find enough variation in the
bundles to do so with any statistical power. By bringing tRerainformation contained in EBCN’s average
costs and the Nash in bundling assumptions, we are ableitoatstnot only channel specific input costs, but
also how those input costs differ for downstream firms basesize and vertical integration.

The estimated input cost parametejsand ¢, in Table[5 imply that Comcast, a distributor with roughly 24
million subscribers, faces input costs 17 percent belovgahaf a small distributat! The estimated effect
of vertical integration is negative and statistically difint from zero. Of the three moment conditions, the
EBCN average costs help pin down the overall level of inptEavhile the Nash in pricing and bundling
assumptions help pin down how those input costs vary actisfiibdtors of different size and/or integration
status. For robustness, the second set of columns of Thiglpdstithe same estimates excluding the Nash in
bundle moments conditions. There are few differences.

Most of the patterns in the data generating these estimegaedesmr from Tablgl6. It shows that observed prices
and estimated marginal costs are lower on average for lasfgggbdtors, conditional on the characteristics of
the bundle. Consequently, we estimate large distribuimrisatre lower per-channel input costs. Prices for
bundles are lower for distributors who offer many of theimovertically integrated channels, although we find
that estimated marginal costs are @)tOne might expect these distributors to at least carry thaitically

*We calculate this by regressing, for each channel, WTP focttannel among 20,000 simulated households on their deytugs

and then constructing a weighted average of/fidrom those regressions using the mean WTP for the channelvaggat.
%We report standard errors using the conservative estiniatBakes et al. (2007, Section 3.1.3) (PPHI). Andrews ande3oa

(2010) introduce an alternative procedure to that in PPHt#&bculating confidence sets and test statistics that grasymnptotically
conservative (and, more generally, have the correct agtio@ize). As our primary results do not depend on hypothesits of these

parameters and the Andrews and Soares method is more apstiplement, we use the simpler PPHI formulas.
3"The vertical integration results in both our structural aeduced-form models were sensitive to how we treated outiikies
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Table 5: Input Cost Parameters

All No Bundling
Moments Moments
Standard Standard
Parameter Estimate Error| Estimate Error
Constant 0.16 0.00 0.20 0.00
Kagan scale 0.91 0.00 0.93 0.00
MSO size -0.08 0.00 -0.10 0.00
Vertical integration dummy -0.14 0.01 -0.16 0.01

Notes:This table reports the impact of various factors on our estiah input costs. Kagan scale refers to the input cost foctrennel
as estimated by Kagan World Media (2008). Distributor (MS@g is measured in tens of millions of households. Vertigagration
is the share of the channel owned by that distributor (batv@eand 1).

integrated channels more often than other distributorsthisi is not true for most of the vertically integrated
channels we examir@

5.3 Bargaining Parameter Estimates

We report our estimates of channel conglomerates’ bamgiparameters relative to distributors in Taple 7.
Smaller values indicate relatively more bargaining povegrchannels. We estimate that bargaining parame-
ters are usually between 0.25 and 0.75. These estimatesuthge assuming take-it-or-leave-it offers as the
estimated bargaining parameters are neither zero, whicthdwamply channels take all the marginal surplus,
nor one, which would imply distributors do. We estimate ttistributors generally have higher bargaining
parameters than channel conglomerates for small channglaroerates (Comcast, Scripps, Rainbow Media,
Discovery, Hallmark, Lifetime, Oxygen, Weather Channald &V Guide), but that the situation is reversed for
large channel conglomerates (ABC Disney, Viacom, NBC Usiak News Corporation, and Time Warner).

of marginal costs. Sample statistics for the marginal cestrates for each of our 25,000 bundles had a mean of 9.0 atathdasd
deviation of 70.7. The standard deviation was so large dserte very small and some very large values (themselvesndoiveery
small and very large market shares). In the analysis, weectmfruncate our estimated costs from below at zero and flmoaeaat
the price of the bundle. The mean and standard deviation rofroncated costs was 12.0 and 9.1. We found no evidence exteff
of vertical integration in the structural analysis with th&runcated costs; the evidence for vertical integratffects reported above
is for the truncated costs. The positive and significantic@rtntegration result in the reduced-form regressiorsuiprising and due,
we suspect, to the difficulty projecting marginal costs arttannel dummies without the restriction that the weightestage across
distributors be on par with industry averages reported b€ BHas in the structural analysis). A median regression afyinal costs

on firm size and integration status yields a negative (btistitzally insignificant) effect of vertical integration.
%Table 5 in Online Appendix B demonstrates this for the cgaiaf channels owned by Time Warner between 2004 and 2007. It

is true, however, that integrated distributors are morelyiko carry their own networks for some new channels that@yemall to be
included in either the TMS or Nielsen viewing data and areefoge not part of the analysis in this paper. For examplé) NN,
a large and highly watched news channel, and CNN Interrati@ansmaller channel targeted towards an internationakaad, were
vertically integrated with Time Warner Cable during the péerperiod. Pricing and carriage decisions for bundles WiNN do not
differ systematically for Time Warner Cable compared tceottistributors. CNN International, on the other hand, isied much more
often by Time Warner Cable than by other distributors. Maralgsis would be necessary to determine whether Time W& able's
specific markets have higher tastes for international nbwtsthe pattern holds conditional on market charactesst&hipty (2001)
focuses on a small and specific group of vertically integrateannels using data from 1991 and finds that integratios dffect costs
and carriage. Here, we show that this is indeed true if onleslab certain less-established channels, but not for tiablkstted channels
between 1997 and 2007.
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Table 6: Regression Analysis of Distributor Size on Pricg Batimated Marginal Cost

Price Regression Estimated Marginal Cost Regression

Coef SE tStatistiq Coef SE t Statistic

Distributor size  -0.0955 0.0079 -12.12-0.055 0.0107 -5.10

Number of integrated channels -0.1668 0.0684 -2.49.473 0.093 5.07

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 25490 25490
R-squared 0.563 0.169
F(271,25218) 111.92 18.98

Notes: This table reports the results of regressions designedytdight the identification of our input cost estimates. Thstfset of
columns reports the results of a regression of bundle pdodbe size of the distributor offering the bundle and a surthefnumber
of vertically integrated channels in the distributor’'s Hlen We condition on various variables that might affect givaal costs. The

second set of columns reports the results of a regressioar @stimated bundle marginal costs on the same covariates.

Among distributors, small cable operators and satellitiders have slightly less estimated bargaining power
than large cable operators.

6 The Welfare Effects of A La Carte

6.1 Theoretical Predictions

For a fixed set of channels and ignoring capacity constrathts socially optimal allocation would deliver
every channel in existence to each household that has @paositlingness to pay for that channel. Bundling
excludes households that have positive willingness to pagdme channels, but not enough for the full bundle
to justify its price. A la carte pricing of channels allows those excluded under bundling to purchase some
channels. However, a la carte partially excludes housshalib have positive valuations for channels that do
not exceed the prices at which the channels are being soldchvdhthese two effects dominates determines
the total welfare effect of a la carte, and is one output ofctihenterfactual exercise.

How the surplus generated by multichannel television serig split between and within consumers and firms
is also of importance to policy makers. Bundling theory undenopoly suggests that consumers with highly
variant preferences, as we estimate television houselmhis, are better off undéa carte pricing in the short
run (Adams and Yellen (1976)). The theory under oligopolgss established and offers ambiguous predictions
about the effects of a la carte on consumer welfare. Furthienmeither of these literatures consider the welfare
effects allowing for renegotiation of linear contractsvbe¢n upstream and downstream firms.

In the long run, the conclusions of economic theory on thdaseleffects of a la carte are even less clear. Many
opponents of a la carte claim smaller channels appealinghe tastes will become unprofitable and exit in an
a la carte environment. Others claim they may invest lessagram quality. We do not model the impact of a
la carte on these long-run outcomes. Further research iofer@ution in an equilibrium setting is necessary
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Table 7: Conglomerate Bargaining Parameters

Conglomerate Big Cable Small Cable DirecTV  Dish Network

ABC Disney 0.28 0.25 0.18 0.17
Viacom 0.49 0.48 0.54 0.53
NBC Universal 0.50 0.49 0.52 0.51
Comcast (Content Division) 0.69 0.68 0.67 0.66
Scripps 0.55 0.55 0.58 0.58
News Corporation 0.42 0.39 0.34 0.32
Rainbow Media 0.70 0.69 0.68 0.67
Discovery Networks 0.62 0.61 0.63 0.63
Time Warner 0.40 0.38 0.38 0.37
Hallmark 0.69 0.69 0.71 0.71
Lifetime 0.43 0.43 0.43 0.43
Oxygen 0.73 0.72 0.71 0.70
Weather Channel 0.69 0.69 0.69 0.69
TV Guide 0.77 0.77 0.76 0.76

Notes: This table reports our estimated bargaining parametershfannel conglomerates versus distributors of variousstySenaller
values of the bargaining parameters indicate relativelyenbargaining power for channels. Channel conglomeraeéBC Disney
(ABC Family Channel, Disney Channel, ESPN, ESPN2, SoapT¢&t) Disney), Viacom (BET Networks, Comedy Central, Coyntr
Music TV, GSN, MTV, MTV2, Nickelodeon, Spike TV, TV Land, VH1NBC Universal (Arts & Entertainment, Bravo, CNBC,
MSNBC, Syfy, USA Network), Comcast (E! Entertainment Tédewn, Golf Channel, Versus), Scripps (Food Network, HGTNgws
Corporation (Fox News Channel, Fox Sports Net, FX, Natigdabgraphic Channel, Speed Channel), Rainbow Media (AMC; WE
Women'’s Entertainment), Discovery Networks (Animal Plarigiscovery Channel, History Channel, TLC, Travel Chahjn@&ime
Warner (Cartoon Network, CNN, Court TV, TBS SuperstatioNT). Hallmark, Lifetime, Oxygen, Weather Channel, and TVid&u

are single-channel “conglomerates.” See the end of Sddtfondescriptions of the distributor types.
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to assess these effects of a la carte regulations.

6.2 Counterfactual Simulations

Supporters have suggested various implementations of @rte policies. These range from requiring firms
which bundle to allow consumers to opt out of programming iewive a rebate (as in the Family and Con-
sumer Choice Act of 2007) to separately priced theme tierffesing separately priced individual channels.
We simulate three outcomes: full a la carte (ALC), themest{@&iT), and bundle-sized pricing (BSP).

In all our simulations, we make a number of assumptions sterdi with a short-run analysis. We assume that
preferences are invariant to the policy change. As disduabeve, we assume that channels do not alter their
programming following the policy change, nor do new chasegiter or existing channels exit. We assume the
technical, administration, billing, and marketing costfilmns are the same when firms are allowed to bundle
as when firms are forced to sell channels a la carte. Finalyassume that households don't incur any extra
cognitive costs from choosing from the larger choice set.

In what follows, we describe in some detail our preferrediltes They represent our best estimates of what
outcomes would be under various counterfactual policyrenments. We recognize, however, that there are
many assumptions underlying the specific numbers we présdodv. In Online Appendix B, we assess the
robustness of our conclusions to some of the assumptiorerlyimd) our analysis.

6.3 FullALC

Our baseline simulation has one large and one small cablketras in the bargaining power estimation. Each
is served by its own cable provider and two “national” s@telproviders. The demographic distribution for
each market is that of the whole United States.

Table[8 summarizes our baseline results. We report econoatdomes implied by our estimates under three
scenarios. The first scenario is a bundling equilibrium ehezrch distributor competes by setting a single fixed
fee for a bundle of all the 49 channels in our analysis. Tabigt®the included channels. The second scenario
is a Full ALC equilibrium without renegotiation. In this coterfactual, each distributor competes by setting a
fixed fee and separate a la carte prices for each channel sptuification. The input costs they face do not
allow for renegotiation, however. That is, the input costs the same as those we estimate in a world with
only bundles. While unrealistic in television marketssths the maintained assumption in most of the theory
literature analyzing this issue. The last scenario is agalhALC, but allows for the renegotiation of input
costs taking as given the bargaining parameters we estforagach channel conglomerate-distributor @ir.

39 |n this equilibrium, we made the simplifying assumptiontttistributors set ALC prices equal to their agreed-uponirgosts
and earned profits only on fixed fees for access to their plafo We did so for computational reasons. Solving for retiatgml
input costs in the full ALC equilibrium requires repeatedblving for downstream prices at candidate input costs. &tigal errors in
those pricing equilibria appear to propagate into the bangg equilibria at tractable convergence tolerances,ingathat optimization
non-smooth. It also makes it extremely time-consuming asptiting equilibria must be repeated at each iteration énsthlution of
the input costs for each distributor-conglomerate pairthede in turn must be iterated to obtain the bargaining iguiin. We feel
comfortable with this assumption for two reasons. Firsipieimposing it we were finding downstream markups of betw&eand 10
percent for input costs close to but not quite reaching éiitim values. Second, it is consistent with the predictiohArmstrong and
Vickers (2001) and Rochet and Stole (2002) who find costébase-part tariffs characterize the equilibria in someisgt analyzing
competition among price-discriminating firms. In Onlinepemdix B, we allow for downstream margins to be 10 percehierahan 0
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Table 8: Baseline Counterfactual Results: Full A La Carte
ALC ALC

No Percent| With Percent
Bundling | Reneg Change Reneg Change

Non-welfare outcomes

Cable & sat oenetration 0.880| 0.998 13.3%| 0.993 12.8%
Total affiliate fees $18.22 | $18.22 0.0%| $36.98 103.0%
Mean consumer expn $27.63 | $21.07 -23.8%| $28.24 2.2%

o

42.8 22.0 -48.5% 19.3  -54.9%
22.2 22.0 -0.5% 19.3 -12.8%

Number channels receive

Number channels watche
Welfare outcomes

Channel profits

[oN

Total license fee rev $16.03| $7.95 -50.4%| $15.44 -3.7%
Total advertising rev $13.38| $14.71  10.0%| $14.73  10.1%
Total channel revenue| $29.41| $22.67 -22.9%| $30.16 2.6%
Distributor profits $11.59| $13.11  13.1%| $12.81  10.4%
Total industry profits $41.00 | $35.78 -12.7%| $42.97 4.8%
Mean consumers surplus| $45.82 | $54.59 19.2%| $45.91 0.2%
Total surplus $86.82 | $90.37 4.1%)| $88.88 2.4%

Notes: This table reports the results of our baseline counterédctimulations of full a la carte (ALC) pricing policies onipes
and welfare. The economic environment consists of one langeone small cable market (served by one large and one satdd ¢
operator) and two “national” satellite providers, eachenffg access to their platform and approximately 50 cabénchls. In the
bundling equilibria reported in column one, each firm corapddy pricing a single bundle of channels. In both ALC eqtidipeach
firm competes by setting a fixed fee and then separate pricesft offered channel. Columns two and three report reful&LC
without allowing input market renegotiation (i.e. with input coatstheir values in the bundling equilibrium); columns fomddive
allow renegotiation. In the renegotiation equilibrium, wgpose that downstream prices equal the renegotiated cogts. See footnote
in the text for details. Average outcomes (e.g. Total AfiIFees, Number of Channels) are weighted across distribatcording

to their estimated market shares. Dollar values are 200@rdgder U.S. television household per month.
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We also simulate the effects of ALC on channels’ advertisipnue. For each channel, we assume that
the price per minute of advertising they receive under hogdlill also be what they receive under ALC.
The change in their advertising revenue is then simply glverheir current advertising revenue times the
percentage change in their viewing implied by the countéwtd. This is converted to a per-household basis
when calculating total revenue in Tablés 8 ahd 9.

The top panels in Tablg 8 present general features of theuséquilibria. We see that while most households
purchase some cable or satellite service in the bundlingilegum, this is even greater under a la carte as
households unwilling to pay the full cost of the bundle opptochase a smaller number of channels. As
expected, households under ALC purchase fewer than thedplement of channels.

The bottom panels in Tablg 8 summarize the welfare effec&lL&@. Comparing first the bundling and Full
ALC without renegotiation, we see that channel profits drop signifigajokéspite an increase in advertising
revenue), distributor profits increase slightly, and oWaralustry profits fall (by 12.7 percent). Consistent
with the theory literature, consumer surplus rises by 1@12¢nt, driven both by reduced expenditure among
those that previously purchased the bundle and the addifibouseholds that were previously excluded from
the market. The increase in consumer surplus outweighsathi fprofits, meaning total surplus rises by 4.1
percent.

Allowing for renegotiation in the last set of columns chasdieese conclusions. Most input costs increase,

some dramatically so. The total for the channels in our @glycreases by an estimated distributor-share-

weighted average of 103.0 percent, increasing prices paidbseholds. Mean consumer expenditure increases
an estimated 2.2 percent.

These input cost increases also have important effects diareie Instead of reducing channel profits, all
of channel, distributor and industry profits are estimatedhtrease, the latter by 4.8 perc@ut.Estimated
consumer surplus is effectively unchanged (+0.2 perc@tig.predicted change in total welfare is still positive,
but lower than before renegotiation as some householdsngeigurchase some channels of moderate value
whose input costs and thus prices rise.

Table[9 breaks down the input cost and profit effects by thamdla included in our analy@.The first three
columns report the estimated share-weighted monthlydiedee per subscriber under bundling, the license fee
under ALC with renegotiation, and the percentage changereTis considerable heterogeneity across channels
in the effects of ALC. Some channels are estimated to inerdlasir license fees by 300 percent or more
(Animal Planet, Food Network, TV Land), while others ardraated to cut their fees (Nickelodeon, Oxygen,
TV Guide).

and obtain qualitatively similar results.

“*This need not be surprising. There is tremendous unceytiaitie industry about outcomes in an ALC world. Neither afelmor
distributors may know the structure of demand for channet8a bargaining outcomes under ALC. Our results sugge$ Aould
be profitable for the industry. Of course, any equipment, inthtnation, billing, or marketing costs arising under Al®@uld reduce
these profits, further reducing consumer surplus and likalising total surplus to fall.

“The results described in this table should be interpreteéiie maintained assumption that the more household$aattannel,
the more they value that channel. In Online Appendix B, wedagha monte carlo analysis to explore the consequence$ofiad)
channels that are watched less by households to nonetibelessued more (and vice versa) and find that it may yield wexienates
of WTP for channels for which household tastes are high folyeainutes but decline quickly with minutes watched (e.gorts
programming) and overestimates of WTP for channels for wh@usehold tastes are more constant across minutes. Jeelthstness
subsection below and in Online Appendix B for more detailulibis issue.
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Table 9: Input Cost and Welfare Effects by Channel

Input Cost Effects Profit Effects

Percent  Percent

Bundling ALC Total Total Change Change

Input Input  Percent|| Bundling ALC  Percent| License  Advert

Channel Cost Cost Changg| Revenue Revenue ChangeFee Rev Rev
ABC Family Channel $0.32 $0.83  156.9% $0.46 $0.58 24.5% 29.9% 15.9%
AMC $0.32 $0.54 67.8% $0.41 $0.43 3.9% -2.2% 16.9%
Animal Planet $0.20 $0.97 372.8% $0.25 $0.53  109.3%4 150.0% 9.8%
Arts & Entertainment $0.31 $1.08 250.6% $0.57 $0.91 58.8% 109.4% 13.3%
BET Networks $0.26 $0.58 127.3% $0.56 $0.55 -1.7%| -26.8% 15.4%
Bravo $0.27 $0.51 92.3% $0.39 $0.40 1.4% 2.0% 0.6%
Cartoon Network $0.26 $0.78  199.1% $0.54 $0.62 14.7% 19.4% 11.3%
CNBC $0.34 $0.93 170.6% $0.53 $0.70 30.7% 43.7% 13.6%
CNN $0.49 $2.92  498.0% $0.81 $1.98 144.19% 265.3% 7.2%
Comedy Central $0.23 $0.66 187.5% $0.61 $0.72 18.2% 43.2% 5.8%
Country Music TV $0.18 $0.56 211.1% $0.26 $0.29 10.8% 17.7% 0.2%
Court TV $0.22 $0.85 276.1% $0.35 $0.49 41.5% 63.9% 12.2%
Discovery Channel $0.34 $1.47 339.6% $0.59 $1.16 95.9% 182.0% 10.0%
Disney Channel $0.77 $0.70 -8.9% $0.68 $0.27  -59.6% -59.6% 0.0%
E! Entertainment Television $0.30 $0.48 62.0% $0.41 $0.38 -7.6%| -15.8% 7.2%
ESPN $2.44 $0.87  -64.5% $3.80 $2.33  -38.6% -75.9% 9.5%
ESPN 2 $0.33 $0.71  114.2% $0.46 $0.48 3.9% 1.8% 7.7%
Food Network $0.19 $0.85 352.9% $0.49 $0.71 44.0% 122.1% 4.5%
Fox News Channel $0.36 $1.83 411.8% $0.70 $1.27 82.4% 171.8% 8.9%
Fox Sports Net $1.56 $0.79  -49.3% $1.51 $0.46  -69.4% -77.4% 8.9%
FX $0.36 $0.68 90.3% $0.61 $0.58 -5.3%| -19.8% 10.2%
GSN $0.19 $0.42 124.3% $0.23 $0.12  -47.7% -76.0% 20.7%
Golf Channel $0.32 $0.14  -57.5% $0.37 $0.10 -72.6% -99.9% 14.9%
Hallmark Channel $0.17 $0.63 272.5% $0.33 $0.32 -3.7%| -28.6% 17.1%
HGTV $0.25 $1.04 310.8% $0.60 $0.82 38.4% 77.2% 15.2%
History Channel $0.29 $2.29 699.5% $0.53 $1.16 120.5% 237.0% 13.5%
Lifetime $0.32 $0.85 166.8% $0.81 $0.88 9.3%| -4.6% 16.7%
MSNBC $0.26 $0.69 168.3% $0.33 $0.31 -4.8%| -14.6% 16.1%
MTV $0.37 $0.47 28.3% $1.02 $0.93 -8.4%| -44.6% 8.6%
MTV2 $0.17 $0.54 223.0% $0.19 $0.21 9.4%| 12.4% -0.5%
National Geographic Channgl ~ $0.29 $0.65 120.9% $0.34 $0.32 -5.1%| -6.2% -1.2%
Nickelodeon $0.48 $0.45 -7.5% $1.38 $1.23 -10.5% -61.8% 12.5%
Oxygen $0.24 $0.09 -63.7% $0.31 $0.16  -48.0% -76.1% 16.5%
Syfy $0.27 $0.70 160.0% $0.55 $0.63 15.3% 18.3% 13.0%
SoapNet $0.22 $0.44 98.8% $0.24 $0.15  -37.9% -47.0% 3.7%
Speed Channel $0.27 $0.42 56.7% $0.32 $0.18  -43.9% -51.8% -21.3%
Spike TV $0.29 $0.60 106.7% $0.54 $0.53 -1.1%| -8.6% 5.8%
TBS Superstation $0.38 $0.88 132.0% $0.89 $1.04 16.5% 33.1% 6.6%
The Weather Channel $0.22 $0.60 174.4% $0.34 $0.56 64.7% 102.4% 15.1%
TLC $0.27 $0.83  205.9% $0.42 $0.57 35.7% 55.5% 9.5%
TNT $0.84 $0.93 11.1% $1.35 $1.15 -15.2% -33.6% 6.9%
Toon Disney $0.21 $0.39 86.1% $0.24 $0.10 -57.9% -83.2% 17.7%
Travel Channel $0.26 $0.45 69.7% $0.32 $0.16  -50.5%| -74.9% 14.4%
TV Guide Channel $0.16 $0.14  -16.2% $0.24 $0.18  -24.3% -49.4% 15.9%
TV Land $0.21 $0.86 301.1% $0.34 $0.53 57.0% 92.8% 11.9%
USA Network $0.51 $0.84 65.0% $1.13 $1.17 3.7%| -12.2% 14.1%
Versus $0.25 $0.29 17.7% $0.26 $0.13  -51.8% -60.4% -8.9%
VH1 $0.24 $0.44 80.8% $0.55 $0.50 -9.7%| -27.3% 1.4%
WE: Women's Entertainment $0.22 $0.32 46.1% $0.26 $0.19  -28.5% -39.8% 5.1%
Total $18.22 $36.98 103.09 $29.41 $30.16 269 -3.7% 10.1%

Notes: This table reports the results by channel of the input codtmnofit consequences from our baseline, Full A La Carte (ALC)
counterfactual with input cost renegotiation. As in Tdhl@l@wnstream prices are set at the renegotiated input sestfootnoté 39
for details. The first three columns report weighted avesdgeross distributors) of our estimated per-subscribguticosts under
bundling and ALC equilibria (and their associated chandéey are measured in 2000 dollars per subscriber per mornstriddtors
must pay the bundle input cost for all their subscribers entibndling counterfactual, but pay the ALC input cost onlytfese that
choose to subscribe under the ALC counterfactual. The m@ngacolumns summarize the profit effects by channel. Thelidhrough
seventh columns report the total (license fee plus adueg)iprofit effects, while the last two columns break out tkegentage change
for each of these components. Profits are measured in 20@0pér household per month.
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There are similarly heterogeneous effects on channel vegnrhe remaining columns in Table 9 report total
(license fee plus advertising) per-household revenuedb ehannel under bundling and ALC with renegotia-
tion, the change between them, and the percentage charfgedarmponent (license fee, advertising) revenues.
Total channel affiliate fee revenue decreases by an estinr3afepercent and advertising revenue increases by
10.1 percent, the latter driven by increased viewership doys@holds that did not purchase under bundling.
There is significant estimated heterogeneity across cltgnmih some predicted to lose 40 percent or more
of their revenue (GSN, Oxygen, Versus) while others areipted to increase revenue by 100 percent or more
(Animal Planet, CNN, History Channel).

6.4 Theme Tiers and Bundle Sized Pricing

We also simulated two alternative regulatory scenarioshérBundle-Sized Pricing (BSP) scenario (Chu et al.
(2011)), we assume downstream firms continue to offer a leunidhll the channels, but add to this a package
of fifteen channels assembled by each household accordthgitdastes. In the Theme-Tier (TT) scenario, we
assume downstream firms offer five tiers of service (Sporesys\ Family and Education, Music and Lifestyle,
and General) from which a household can choose any comtuirfatin this scenario, distributors also charge
a fixed fee. In both scenarios, distributors and channelloomgrates renegotiate input costs. Tdble 10 reports
the results.

Outcomes under both BSP are TT are worse for consumers. lmaae, input costs are estimated to rise
almost as much as under Full ALC, but consumer choice is nesteéicted, reducing their benefits. Under BSP,
consumers are able to choose their 15 favorite channelsnfang do), but pay a similar amount to Full ALC
while getting fewer channels. This reduces their consuragslss (by 8.8 percent). Total industry profit is
similar and total surplus falls (by 2.3 percent). Outcomedan theme tiers are more dramatic. Households
watch as many channels as Full ALC, but now pay much more tamdamsumer expenditure increases an
estimated 33.8 percent). Estimated consumer surplusfoheralls considerably (-22.0 percent). Channel
profits soar, yielding an aggregate predicted industry pirafiease of 24.2 percent. Total surplus is effectively
unchanged (-0.2 percent) relative to the bundling baseline

6.5 Results Summary

Our findings confirm the intuition regarding the likely effeof ALC described in Sectidd 1. When we do not
allow for renegotiation (Tablgl8, Columns 2-3), we turn ¢f€ tinput-cost-raising bargaining effect and find
consumer surplus increases considerably (+19.2 peraashipeustry profits fall (-12.7 percent). As suggested
by much of the bundling literature, for fixed input costs, wadfbundling transfers surplus from consumers
to firms. When we allow for renegotiation (Talble 8, ColumnS)4eosts rise (+103.0 percent), prices follow
suit, and these consumer surplus gains are effectivelyirebed (+0.2 percent). Things are even worse for
consumers under bundle-sized pricing and theme tiers¢TERI Columns 4 & 7). The bundling of channels
within each of these alternatives eliminates much of thesaorer surplus benefits accruing under Full ALC
andstill almost doubles input costs. This worst-of-both-worldsconte significantly lowers consumer surplus
(by 8.8 percent or 22.0 percent). Our qualitative conclusgthat consumers could in principle benefit from

“2See the notes to TalIE]10 to see the identities of the chaimo@lsled in each tier.
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Table 10: Alternative Counterfactual: Full ALC, Bundlez&d Pricing, and Theme Tiers

Levels Percent Change
Bundle Bundle
Full Sized Theme| Full Sized Theme

Bundling | ALC  Pricing  Tiers ALC Pricing  Tiers

Non-welfare outcomes

Cable & sat penetration 0.880| 0.993 0.987 0977 128% 12.1% 11.0%
Total affiliate fees $18.22 | $36.98 $34.44 $35.49 103.0% 89.1%  94.9%
Mean consumer expn $27.63| $28.24 $28.60 $36.98 2.2% 3.5% 33.8%

Number channels receive 42.8 19.3 17.0 34.7) -54.9% -60.3% -18.8%
Number channels watchef 22.2 19.3 15.8 19.2| -12.8% -28.7% -13.4%
Welfare outcomes
Channel profits

o

Total license ree rev $16.03| $15.44 $17.97 $25.26 -3.7% 12.0% 57.5%
Total advertising rev $13.38| $14.73 $14.44 $13.95 10.1% 7.9% 4.3%
Total channel revenue| $29.41| $30.16 $32.40 $39.20 2.6% 10.2% 33.3%
Distributor profits $11.59| $12.81 $10.63 $11.72 10.4% -8.3% 1.1%
Total industry profits $41.00 | $42.97 $43.03 $50.93 4.8% 5.0% 24.2%
Mean consumers surplus| $45.82| $45.91 $41.79 $35.73 0.2% -8.8% -22.0%
Total surplus $86.82 | $88.88 $84.82 $86.66 2.4% -2.3% -0.2%

Notes:This table reports the results of alternative countertctimulations of various policy interventions on priced arelfare. The
economic environment is as in Tahle 8. Columns one, two, ard-diport the counterfactual outcomes in bundling and flal carte
(ALC) environments as in Tab[d 8. The remaining columns repounterfactual outcomes under Bundle-Sized Pricing Emeime
Tiers. In the Bundle-Sized Pricing counterfactual, eachrdream distributor competes by offering a full bundle lbtlge channels
and a second bundle of fifteen channels, the identities oftwimay be chosen by each household. In the Theme Tier coactigaf,
each downstream distributor competes by setting a fixed fideoffering 5 theme tiers from which the household can cheose
combination. The theme tiers are Sports (ESPN, ESPN 2, FortsSidet, Golf Channel, Speed Channel, Versus), News (CNB\WY,
Fox News Channel, MSNBC), Family and Education (ABC Familya@nel, Animal Planet, Discovery Channel, Disney Channel,
History Channel, National Geographic Channel, Nickeloqdd.C, Toon Disney), Music and Lifestyle (Bravo, Country 8l TV, E!
Entertainment Television, Food Network, HGTV, LifetimeTM MTV2, Oxygen, SoapNet, TV Guide Channel, VH1, WE: Wongen’
Entertainment), and General (AMC, Arts & Entertainment,TBetworks, Cartoon Network, Comedy Central, Court TV, F>XSNg
Hallmark Channel, Syfy, Spike TV, TBS Superstation, The iWeaChannel, TNT, Travel Channel, TV Land, USA Network).l Al

counterfactuals allow for input-market renegotiation.lIBoovalues are 2000 dollars per U.S. television househelchponth.
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mandatory a la carte at existing input costs, but would ngrattice benefit due to input cost renegotiation in
an a la carte world.

6.6 Robustness

Our goal is to accurately measure the welfare effects of afte qricing in multichannel television markets.
As such, it is important to have confidence that this fundaaieconclusion is robust and not sensitive to
particular assumptions underlying the model, estimatioicounterfactual simulations. In Online Appendix B,
we consider the robustness of our results to alternativengsisons on demand, cost, and bargaining, including
allowing for positive channel margins for distributors retcounterfactual, different distributional assumptions
for preferences, turning off unobserved correlation ite®sand allowing renegotiated input costs to be half
or double what we estimate. We also conduct a monte carleisean a simplified economic environment to
explore the likely consequences of relaxing our assumpkiaha channel which is watched more is necessarily
valued more.

Table 7 in Online Appendix B shows that alternative assuomgtiabout the downstream margins and the shape
of and correlation between household preferences for diaryield qualitatively similar results: estimated
consumer surplus changes between -5.4 percent and 0.21\pererits between 2.4 percent and 12.8 percent,
and total surplus between -1.7 percent and 6.0 percent.aBémg outcomes are much more important for
predicting surplus: if renegotiated input costs were te by half (double) the 103.0 percent we estimate,
estimated consumer surplus would increase by 18.5 perfahby 27.6 percent). This merely emphasizes
the importance of estimating a bargaining game and sinmgj@ibunterfactual bargaining outcomes in order to
accurately understand the effects of unbundling in telewisnarkets.

Relaxing the assumption that channels that are watched arergalued more in our monte carlo exercise
yielded interesting insights. Table 1 in Online Appendix li®ws that a range of channel-specific economic
outcomes are mis-estimated when households watch someeathdess but nonetheless value them more. In
particular, WTP, prices, and market shares for these clg&ane underestimated while the same outcomes for
those that are watched more but valued less are overestinfatieling across channels, however, causes these
errors to cancel out and, in the monte carlo, yields stegiliyi similar predictions for the overall welfare effects
of a la carte policies.

7 Conclusion

This paper has combined a structural model of the multichlaehevision industry with market and viewership

data in order to evaluate the welfare effects of proposedcadie pricing regulations. We extend a standard
demand model to a setting of joint purchasing and viewerdbgisions and combine it with a model of distrib-

utor pricing and bundling, and channel-distributor bangaj. We estimate the model using demand, pricing,
viewership, and cost data from the industry. We use the agtithmodel to simulate an unrealized regulatory
environment: a la carte pricing regulations. We allow fa tenegotiation of supply contracts under a la carte
and find that total input costs for the 49 channels in our ailywould rise by 103.0 percent. We compare
the distributions of consumer and producer surplus undémalated bundling setting with those under a la
carte allowing for these cost increases and predict thahershort run, consumer welfare would change be-
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tween -5.4 percent and 0.2 percent under a la carte requiatichile industry profits and total surplus would
increase between 2.4 percent and 12.8 percent and -1. hparwk 6.0 percent, respectively. Implementation
or marketing costs of a la carte could make it worse for all.

One could improve our analysis of bundling in the multichartelevision industry in future work by trying to
relax some of the most important maintained assumptionsiirapalysis. Relaxing the assumption that more
time watched implied higher willingness-to-pay for chasnallowing for asymmetric information in channel-
distributor bargaining, and analyzing for the long-rureefé of a la carte regulations on entry, exit, and the
content and quality of channels would all be valuable.
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A The Multi-Channel Television Industry

The multi-channel television market is a two-sided markiztble and satellite systems provide a platform con-
necting households with both program producers and adeesti Figurél5 provides a graphical representation
of the supply chain by which programming is produced and solibuseholds and audiences are created and
sold to advertisers. Downward arrows represent the flow ofjiamming from content providers to house-
hoId Upward arrows represent the creation and sale of audiencadvertisers. The various sub-markets
that characterize the purchase and sale of content or aadieare indicated at each step in the chain. In this
paper, we focus on the for-pay distribution and advertisiragkets.

THE CONTENT MARKET

Content Providers

(Independent Producers, Advertisers

Film and Television Studios,
Sports Leagues, etc.)

Program ' " A The
(Production) ——» +———— Audience
Market '.‘ - I Market

! Program Networks /
‘ (Broadcast Networks and Cable Networks) ¢

Programming ! -~ a !
(Network) ———» !
Market ' v y ‘
! Broadcast Television Cable and Satellite
! Stations Systems
The ! -
Distribution ——# Free $ Fees &
Market v v ¥
Consumers (Audiences)
v

THE ADVERTISING MARKET

Figure 5: Television Programming Industry

“*The distribution rights to content (e.g. a television progrlike “Crocodile Hunter”) is purchased by a television rmhel (e.g.
CBS or The Discovery Channel) and placed in its programniimepp. These channels are then distributed to consumerginfdwo
ways. Broadcast networks, like ABC, CBS, and NBC, distettheir programming over the air via local broadcast telewistations at
no cost to households. Cable channels like The Discovery@HaMTV, and ESPN distribute their programming via cabisatellite
television systems that charge fees to consumers. Thedlastoev between content providers and consumers reprebengsnall but
growing trend to distribute some content directly to howdgé via the Internet.
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Cable television systems choose a portfolio of televisioannels, bundle them into services, and offer these
services to consumers in local, geographically separsekats. Satellite television systems similarly choose
and bundle channels into services, but offer them to consuorea national basis.

All cable and satellite systems offer four main types of ctes. Broadcast channels are advertising-supported
television signals broadcast over the air in the local caideket by television stations and then collected and
retransmitted by cable systems. Examples include the mragtipnal broadcast channels — ABC, CBS, NBC,
and FOX — as well as public and independent television stati€able programming channels are advertising-
and fee-supported general and special-interest chanisgibated nationally to systems via satellite. Examples
include MTV, CNN, and ESPN. Premium programming channedsaaivertising-free entertainment channels.
Examples include HBO and Showtime. Pay-Per-View are sfigchannels devoted to on-demand viewing of
the most recent theatrical releases and specialty spavegts.

Broadcast channels and cable channels are typically bdiratid offered as Basic Service while premium
programming channels are typically unbundled and sold esi@m Service@ Distributors now offer cable
channels on multiple services, called Expanded Basic agildDE5ervices.

Most advertising space is sold by channels, but also for anfémutes per hour by the local cable sys@n.
Advertising revenues account for nearly one half of totarolel revenues. Advertising revenues depend on
the total number and demographics of viewers. These figoadled ratings, are measured by Nielsen Media
Research (hereafter Nielsen). Ratings are measured atdbigriated Metropolitan Area (DMA) level, of
which there are 210 in the United States. In urban areas, M Erresponds to the greater metropolitan area.
DMA's usually include multiple cable systems with diffetawners.

“In the last 5 years, premium channels have begun “multipégxiheir programming, i.e. offering multiple channels end single
brand (e.g. HBO, HBO 2, HBO Family, etc.).
S ocal advertising revenue to cable systems for 2006 acedLfor approximately 5% of total cable system revenue.
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