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Abstract

We measure how the bundling of television channels affdutstg$un social welfare. We estimate
an industry model of viewership, demand, pricing, bundliagd input market bargaining using data on
ratings, purchases, prices, bundle composition, and gggrénput costs. We conduct counterfactual sim-
ulations of a la carte policies that require distributorefter individual channels for sale to consumers. We
estimate that negotiated input costs rise by 103.0% in iequin under a la carte. These are passed on as
higher prices, offsetting consumer surplus benefits fronchpasing individual channels. Mean consumer
and total surplus change by an estimated -5.4% to 0.2% an%h-th 6.0%, respectively. Any implemen-
tation or marketing costs would reduce both, and wouldyikeake a la carte welfare-decreasing.
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1 Introduction

Bundling is widespread in multichannel television mar@ets 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),mMsland Yellen (1976)). Regulations mandating
la carte pricing would radically alter the choice sets of the roughid million U.S. television households
who collectively spend more than $50 billion annually andaliaan average of more than seven hours of
television per day. This paper predicts the impact of suakgalation on the distribution of consumer and
producer welfare.

There are widely differing opinions among policy makerspsuamers, and industry participants about the
effects of mandating a la carte pricing in the IE.’Bhis lack of consensus is partly because regulations man-
dating unbundling have not been implemented in enough &iroifcumstances to provide direct evideHce.
Local experimentation would be informative about changekearetail level, but a la carte would also affect
industry-wide negotiations between content providersdisttibutors. We specify and estimate an industry
model to evaluate a la carte pricing.

We model viewership, demand, pricing, bundling, and inpatkat bargaining of multichannel television
services. We first combine television viewership (ratinda)a with bundle market shares and prices to
estimate the distribution of household preferences fan e&fifty cable television channels. We next estimate
the input costs that distributors, such as Comcast or DWecirrently pay to content conglomerates, such as
ABC Disney (which owns ESPN and The Disney Channel, amongrs}tor Viacom (which owns MTV and
Comedy Central, among others), for each of these channielg aggregate cost data and observed pricing
and bundling decisions. The central innovation of our masl@lccounting for the change in distributors’
input costs that result from bargaining between contentdastdibution in an a la carte world. To do so, we
use the demand and cost estimates to estimate the paraofetdaigateral oligopoly bargaining model of the
input market. Holding the estimated demand and bargainangmpeters fixed, we simulate a world where
distributors are forced to unbundle channels, criticallpveing for the renegotiation of contracts between
channel conglomerates and distributors.

In these counterfactual simulations, equilibrium inpustscare an estimated 103.0% higher than when dis-

IMultichannel television refers to subscription-baseeitision services. Inthe U.S., these are provided by calgeiséon sys-
tems, direct-broadcast satellite (DBS) providers, aneéhvie video operators (especially incumbent telephonéaseproviders).
They are together called multichannel video program distars (MVPDSs).

2In addition to numerous articles in the popular press (e.g.eut&s (2003), Shatz (2006)), the Federal Com-
munications Commission (FCC) has published two reportslyaimg a la carte pricing (FCC (2004), FCC (2006)).
The National Cable and Telecommunications Association TANNChas a webpage summarizing industry opposition
to a la carte at http://www.ncta.com/IssueBrief.aspxBaaihd=15. Supporters of a la carte include Consumers
Union (http://www.consumersunion.org/pub/core_tetecand_utilities/000925.html) and The Parents TelevisiGauncil
(http://www.howcableshouldbe.com/). According to a 2@l by Zogby, 52% of cable subscribers sampled supportea a |
carte pricing (http://www.zogby.com/news/readnewsiiD=1377).

SInternationally, Canada, Hong Kong, and India have intoedivarious forms of regulations mandating unbundling irtimu

channel television markets, but idiosyncratic featurethee regulations limit generalizations.



tributors sell bundles. These higher costs are passediimsp offsetting the welfare benefits to consumers
from being able to purchase individual channels. We esérttait, accounting for higher equilibrium input
costs, consumer welfare changes between -5.4% and 0.2%otahdvelfare changes between -1.7% and
6.0%. Any implementation or marketing costs associateld aia carte would reduce both and would likely
make a la carte welfare-decreasing in the short run.

The model has three types of agents: consumers, downstigaibudors, and upstream channels. We es-
timate consumer preferences using both individual-level market-level data on viewership, i.e. which
channels consumers watch and for how long, and market-ttalon bundle purchases, i.e. which bundles
of channels consumers purchase, what channels they coatairwhat prices are charged. We assume that
the more a consumer watches a television channel, the meiis shiling to pay for it. The viewership data
provides the empirical evidence necessary for flexiblynesting a high-dimensional distribution of prefer-
ences for channels. The bundle purchase data provides thiei@hevidence necessary to estimate how
households trade off their utility from viewing channeldiwtihe price they have to pay for a bundle of those
channels.

On the supply side, downstream distributors compete witth @gher by choosing both bundles and prices
and by negotiating input costs with upstream channel cangtates. We assume that observed prices and
bundles are a Nash equilibrium given estimated prefereMlegstimate input costs as those which make the
Nash equilibrium assumption hold. We use the procedureke®dorter, Ho and Ishii (2007) to incorporate
a subset of the necessary conditions implied by a Nash bquitn in bundle choice into the estimation. This
restricts estimated input costs to reflect that adding oppirgg 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 industyghining protocol based on the model of
Horn and Wolinsky (1988). The bargaining protocol featusgateral meetings between conglomerates of
channels and distributors whose outcomes impose extéesalin other firms due to downstream competition.
We employ the equilibrium concept of contract equilibriuag,in Cremer and Riordan (1987), which requires
that no pair of distributor and conglomerate would like tashe their agreement given all other agreements.
One notable empirical paper that also studies bargainitiyexiernalities due to downstream competition is
Ho (2009)’s analysis of hospital-HMO negotiations in th&UOur paper contributes to this line of research
by using a bargaining model that includes Ho’s take-iteavie-it 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 rej@gcmany features of the ratings data. For example,
willingness-to-pay (WTP) for Black Entertainment Telewis(BET) is estimated to be higher on average for
black households. Similarly, WTP for Nickelodeon and Dis@aannel are estimated to be higher on average
for family households. Average estimated own-price elégs for basic cable, expanded basic cable, and
satellite services are -4.1, -6.3, and -5.4, respectively.

Median estimated price-cost margins are 44%. We estimatdalge distributors, such as Comcast, have



about 17% lower input costs than small, independent digtiis.

The estimated bargaining parameters reject take-itawelaét offers as a model of the input market. On

average, we estimate that distributors have higher bargaparameters than channel conglomerates for
small channel conglomerates, but that the situation isrsedefor large channel conglomerates. Among
distributors, small cable operators and satellite pragdieave slightly less estimated bargaining power than
large cable operators.

We use these estimates to simulate the welfare effects ofeacedte pricing regulation. In the counterfactual
simulation, we consider an economic environment with ongeland one small cable market (each served
by a single cable system), where the cable system and eaalo dhational” satellite distributors compete
by charging a fixed fee and separate prices for each of thesalfifity cable television channels in our
specification. We also simulate the welfare effects of théere and a bundle-size-pricing regulation as in
Chu, Leslie and Sorensen (2010). In all cases, we allow foutimarket renegotiation between channel
conglomerates and distributors.

There are two countervailing forces that largely deternomeresults. First, for fixed input costs, unbundling
unlocks consumer surplus. If we do not allow for input markegtegotiation (i.e. input costs in an a la carte
world stay at their bundle levels), forcing channels to bferefd a la carte increases consumer welfare by
an estimated 19.2% and reduces industry profits by 12.7%wiily renegotiation, however, increases costs
by an estimated 103.0%. Prices follow suit, making the ay@r@nsumer indifferent (increasing consumer
surplus by 0.2%), increasing industry profits by 4.8%, anctelesing estimated total surplus from 4.1% to
2.4%1 Any implementation or marketing costs would reduce all @sthand would likely make a la carte
welfare-decreasing in the short run.

These estimates of the consequences of a la carte are foelinbaset of assumptions about demand, cost,
and the nature of bargaining between channels and digirgtihat are described in detail throughout the
paper. Where practicable, we have assessed the robusfrmssoonclusions to changes in these assump-
tions. For example, changes in assumptions regardingldigir markups under a la carte and the shape of
and correlation between household preferences for chawgigddl qualitatively similar results: estimated con-
sumer surplus changes between -5.4% and 0.2%, industrysdsetiveen 2.4% and 12.8%, and total surplus
between -1.7% and 6.08o.

Some of our assumptions cannot easily be evaluated, howieeenaps the most important 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 viewprmsioidel that allows for channels which are viewed

4Bundle-size pricing and theme tiers are even worse for aoessi(reducing welfare by an estimated 8.8% and 22.0%, cespe
tively) as they still induce higher input costs, but do natpié households to select only the channels that they want.
SBargaining outcomes are much more important for predicinglus: if renegotiated input costs were to rise by halfide)
the 103.0% we estimate, estimated consumer surplus woatdase by 18.5% (fall by 27.6%). This merely emphasizes the
importance of estimating a bargaining game and simulatngpterfactual bargaining outcomes in order to accuratetiesstand
the effects of unbundling in television markets.



for a short time to have higher valuations than channelsdhatviewed for a longer tin@.We find that
our model predicts poorly outcomes for individual channel¢his case, but still predicts well the overall
(i.e. across-channel) welfare effects of a la carte. Andthportant assumption is that we analyze short-run
effects taking the identities and qualities of channelsiasg In the long-run, channels could enter, exit, and
change how much they spend on programming, with importaifaveeeffects in their own right. Finally,
changes in consumer learning, preference formation, asd/called “behavioral effects” (e.g. Bertini and
Wathieu (2008)) could also be important in a move from bustibea la carte sales. As our data are not rich
enough to evaluate these issues, we keep them as maintaswedg@ions and leave generalizations to future
work. The interpretation of our results, however, shouldrlibese assumptions in mind.

Related Work This paper is related to a number of empirical papers evalyigblicy issues in these mar-
kets (Crawford (2000), Chipty (2001), Goolsbee and PeB0D4)) as well as several papers addressing
the identical topic. Rennhoff and Serfes (2009) develop @dihannel, two-distributor model with con-
sumer preferences distributed uniformly on a circle to wially study bundling and the wholesale market.
Rennhoff and Serfes (2008) estimate a logit demand systeah&mnels. In both studies, they conclude that
a la carte regulations would likely increase consumer ssrddut the underlying modeling and distributional
assumptions are too strong to adequately evaluate thasescl&rawford (2008) tests the implications of
bundling in cable markets using reduced-form techniquekilééuggestive, he does not identify the struc-
ture of channel demand required to estimate the welfaretsftéd bundling. The closest related work is due
to Byzalov (2010). He estimates a model of demand for mudtictel television using household-level survey
data from a cross-section of four large DMA's in 2004. He fitit forcing cable distributors to offer theme
tiers would decrease average consumer welfare at fixed gédel@rices. His household data are advanta-
geous compared to our individual data in that they recordvie@ing behavior of all the adult television
viewers in the household, but his market data are limited 4mall sample of markets in 2004 rather than
multiple thousands of systems over ten years as in this Qtﬁdlythermore, he neither evaluates the welfare
of full & la carte (i.e. having each channel itself availdiolesale) nor computes renegotiated input costs in
his counterfactual analysts.

2 Intuition for Results

The contribution of this paper can be understood by appragishe insights of, and interaction between,
two theoretical literatures in economics. The first evadadhe welfare consequences of bundling when input

8Channels offering sports programming, for example, may &kehed less but valued more.

"Having observations on the adults within a household alloiwsto address the extent to whiglithin-householdaorrelation
in tastes is an important for the discriminatory incentiteebundle.

8The results we present here are also related to results veganaviously disseminated in working paper versions ofjthiser
and related work. As our qualitative conclusions about tefare effects of a la carte have changed in the process afumimg
this research, we will describe how and why our conclusi@avwelthanged, but do so after introducing the ideas in theseexion.
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costs to the bundling firm are fixed (Stigler (1963), Adams égiten (1976)). The second models how those
input costs are determined in a bilateral bargaining sgtimder oligopoly (Horn and Wolinsky (1988)). The
ultimate welfare effects of a la carte depend on the interadif the effects analyzed in these literatures, in
particular on the magnitude of input cost increases thalilely to arise under a la carte. The three figures
we now describe provide intuition for our results.

Figure[1 demonstrates the price discrimination incentivebfindling 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 reggiia seller to miss out on the surplus from high
valuation consumers willing to pay more than its price amdValuation consumers willing to pay less than

its price but more than its cost. Compare that to the demangedor the bundle. As long as valuations

between the two goods are not perfectly correlated, consineduation of the bundle will be less dispersed
than those for the components, allowing the seller to captoore of the combined surplus with a single
price. While we choose valuations that are highly negatigetrelated in the figure to emphasize this point,
itis jguite general: a la carte regulations can unlock serphud improve consumer welfare, for given input
cost

The complication is that marginal costs can change undercarta. Forgetting bundling for a moment,
consider the determination of input costs for a single goaal Ibilateral monopoly with linear fee contracts,
as in the two left-most panels of Figureé 2. For a given inpudt doom the y-axis in the first panel, the
downstream distributor in the second panel maximizes pogfithoosing price to equate marginal revenue
and marginal cost. The area of the upper producer surpltangle is the downstream seller’s profit; the
area of the lower producer surplus rectangle is the upstpgaducer’s profit. The bargaining literature cited
above argues equilibrium input costs with linear fee catgrare determined as a function of a weighted
geometric average of these two profits called the Nash ptodihe left panel traces out the Nash product for
each possible input cd§.The equilibrium input cost maximizes the Nash product.

The third and fourth panels of Figuté 2 combines the insigiithhese two literatures to determine input

costs under bundling versus a la carte. It repeats the fistpamels for two goods which have the same
underlying mean valuations, but different dispersionse €am see that the equilibrium input cost for the more
dispersed (a la carte) good is higher than that for the legsedsed (bundled) good. For many distributions
of preferences, this drives up coés.

9There is a long literature that has established this pointrfonopolists facing particular distributions of demandl @ost
(Adams and Yellen (1976), Schmalensee (1984)). Fang anth&loi(2006) show that if preferences are symmetric and log-
concave and average willingness-to-pay is greater thantbes bundling is always more profitable than componemissal

1991 this demonstration, we use equal weights. In our reswkésestimate s, the weighting for each pair of distributor and

channel conglomerate.

UThere is an additional, opposite effect of & la carte pricingnput costs. Bundling creates a negative externalitydinaanel’s
bargaining problem as a higher input cost weakens demartddgather channels in the bundle. This externality makestiopsts
higher under bundles; eliminating it pushes input ctstger under a la carte. On average, we find input costs rise cordityeso
in aggregate this externality effect is dominated by théaipricing effect described in the text. However, for somanetels it is
the dominant effect.



The key to understanding the welfare effects of a la carte knbw how much input costs would rise under
mandatory a la carte. If modest, the insights of the bunditegature likely obtain and a la carte could
be consumer and total welfare-enhancing. If extreme, pniceler a la carte will also be high, making it
much more likely to be welfare-reducing. How much input sagte under a la carte in practice particularly
depends on the structure of preferences for individualcelsrand the relative bargaining power of channels
and distributors. These are the focus of our econometiiimason in the sections to follo?ﬁp

3 The Data

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

Our market data comes from two sources: Warren Communitatiod SNL Kagan. Warren produces the
Television and Cable Factbook Electronic Edition monttigr{ceforth Factbook). The Factbook provides
data at the local cable market level on the composition ofecdevision bundles, their prices and market
shares, cable system ownership, and other system chatcter SNL Kagan produces the Economics of
Basic Cable Networks yearly (henceforth EBCN). EBCN pregidata at the level of channels on a variety
of revenue, cost, and subscriber quantities.

Cable System (Factbook) and Satellite Data Our Factbook sample spans the time period 1997-2007. The
Factbook collects its data by telephone and mail surveylidecsystems. The key data in the Factbook are the
cable system’s bundle compositions, the prices of its gydhe number of monthly subscribers per bundle,
the number of homes passed by the cable system, and the tnpnefrthe system.

Table[1 and part of Tabld 2 provide summary statistics forfhetbook data. An observation is a system-
bundle-year, e.g. NY0108's Expanded Basic in 2000. We osaver 25,000 system-bundle-years, based
on over 19,000 system-years from over 8,000 systems. Met s in our data offer a single bundle, while

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

fewer offerings were the norm.

2The trade-off between unbundling all offered TV channeks. (Full a la carte, or Full ALC) and higher input costs due to

re-negotiated bargaining under a la carte is the drivingegfan predicting consumer welfare benefits of a la carte. pher is
the combination of what was two separate research papets)@aking at measuring the welfare benefits of a la carte. firbie
paper, last circulated in February 2009, by both authoi@yed Full ALC, but not input bargaining effects and, likeepious work
by the first author using similar assumptions (e.g. Craw{@@D8)), unsurprisingly found significant consumer wedfaenefits.
The second paper, last circulated in April 2009, by the séa@arthor (Yurukoglu (2009)), introduced the bargaining elathd
input bargaining effects, but couldn’t do so while allowiRgll ALC, focusing instead on a blend of Bundle-Sized Pigoi€hu et
al. (2010)) and a few channels being offered ALC whose effeetre similar to pure bundling. This paper unsurprisinglyrfd
very modest consumer welfare benefits. It is only in the eunpaper (combining those research projects) that we haxadafsed
methods to flexibly allow both Full ALC and input bargainirfeets to permit the data to tell us the relative importanceazh.



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

There is variation in the composition of bundles across etarnd over time. Tablé 2 presents the share of
systems in our sample that offer each of the channels in @aifsgation. The first column indicates whether
the channel is carried on any tier of service, while the sé@mumn indicates whether the channel is offered
on the basic tier. For example, ESPN is carried by almostyatiesns (96.7%) in our data. Of these, most
(76.7%) carry it on Basic Service. Smaller channels areuieat]y offered on Digital Service.

Unlike for cable service, satellite offerings do not varygsography. 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

Aggregate Channel (SNL Kagan) Data We use the 2006 edition of the Economics of Basic Cable Net-
works (EBCN). The 2006 sample covers 120 cable channelsyedlinly observations dating back to 1994
when applicable. Information collected includes totalsulbers, license fee revenue, advertising revenue,
and ownership. The data are collected by survey, privatenaamication, consulting information, and some
estimation. The exact methods used are not disclosed. hheakimbles we use are the average input cost
(denotedr, for a given channet later in the paper), and the advertising revenue for eachreHaThe aver-
age input cost for a channel is its license fee revenue diMiyethe number of subscribers. It measures how
much distributors are paying for the channel per subscrveraged across distributors. In 2007, this ranged
from $3.26 for ESPN to $0.03 for MTV2 for the roughly fifty chaals in our model.

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

Nielsen DMA Tuning Data The Nielsen data comes from the 56 largest DMA's for aboutf38ebiggest

cable channels over the period 2000-2006 in each of the ‘[gsti@eonths of February, May, July, and Novem-
ber. The main variables are the DMA, the program, the chaanel the program’s rating.. The rating is the
percentage of households with at least one television iD¥A viewing the programming on that channel.

We aggregate the information across programs on each dhaithan each month of our data. Thus an

13Digital basic packages were made possible by cable systermstiments in digital infrastructure in the late 1990’s 2060's.
This dramatically increased the bandwidth available fdivdeng television channels. Prior to digital upgradessnsystems
offered simply a basic bundle or a basic bundle and an expHpakkc bundle. Following the digital upgrades, many systalso
offered a higher tier, often called digital basic.

“pesignated Market Areas, or DMAs, correspond to local beaatitelevision coverage areas. There are usually sevasial ¢

systems within a DMA.



observation is a channel-DMA-year-month, e.g. the averatyygg for ESPN in the Boston DMA in February,
2004. We have 1,482 such combinations. The third column lkeT2 presents the average rating for each of
the channels in our analysis.

We observe that channels’ ratings vary from DMA to DMA andhwitDMA across months and years. One
important type of variation we use is how ratings vary with tlemographic composition of a DMA. We focus
on six demographic factors: Family status, Income, Raceagcé&ibn, and Ag Figurel6 in Appendix B2
provides an illustrative example of the impact demographaracteristics can have on ratings by comparing
average ratings for Black Entertainment Television (BEdrpas markets. Tablel1 in Appendix B.2 reports
correlations in the DMA-month-year ratings across a subkeable channel pairs. Correlations in viewing
from our household-level data show similar patterns.

Mediamark Individual level Data The Mediamark data comes from surveying a random samplersf co
sumers in the US about their media usage, consumer behawnidrdemographics. They survey roughly
25,000 individuals per year. Our data spans the years 20P00@. Individuals report how many hours they
watch each of over 75 cable channels in a given week.

In columns four and five of Tablel 2, we present the mean and tdredard deviation of the fraction of
households reporting viewing a certain channel per %mhis is analogous to an average Nielsen rating for
that channel and for that reason we call them “ratings” int#tiide. The final column reports what fraction of
households report positive viewing of each channel. Instigyparlance, this is known as the “cume,” short
for cumulative audience.

Data Quality Issues About four-fifths of the possible observations in the Faokbon market share and
price for cable bundles are either missing, not updated flenprevious year, or bo@.We assume this data
is missing at random conditional on the observable chaiatitss of the system. Most systems show up at
least once in the time period of the data set.

We only observe the aggregate satellite market share att#elBvel. 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 modedt the household level. To use this data to
estimate our model, we create synthetic households by mataidividuals to households based on observ-
able characteristics like age, cable or satellite subSoripmarital status, household income, and @déor

BWe follow U.S. Census definitions for each of these variableble[12 in Appendik BJ2 reports sample statistics acrioss t
56 DMAs for which we have ratings data.

8These are fictional households are created from the realidhdil data as detailed in the Data Quality section immedjat
below.

"AppendiXB.2 discusses data quality issues for the datasetsin this paper in more detail.

18This is one advantage of the data in Byzalov (2010): it repitw¢ viewing for all adult members of a household, elimimati



each observation, we randomly draw an individual level olzen. We then draw more individuals with
similar characteristics to fill in the other members of theored household size. If several individuals could
fit into a given household, we choose at random. If individwetho share the same tastes in television tend to
marry, then with this procedure we will overestimate the banof channels watched by households, while
if opposites attract, we will underestimate that number.

4 The Industry Model

The industry model predicts household demand for multinkhtelevision services, household viewership
of channels, prices and bundles offered by distributord, distributor-channel specific input costs. This
section derives those predictions in terms of a variablefsgarameters. The next section, on identification,
estimation, and inference, picks a particular set of pataraeso that the predictions from the model align
with their empirical counterparts.

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

4.1 Household Viewing

Let 5 index a bundle of programming being offered by cable systeim DMA d in month-yearm (e.g.
Comcast Digital Basic in Arlington, VA in the Washington, IMA in November 2003) and lety,,,,, be
the set of all such bundl We will suppress the market subscriptsd, andm for the moment. Let
index channels and l&t; be the set of channels offered in bungleWe assume the utility to household
1 from spending their time watching television and doing melevision activities has the Cobb-Douglas in
logs form:

v;;(tij) = Z Yie log(1 + tije) 1)

ceC

wheret,;; is a vector with components;. which denote the number of hours householiatches channel
c when the channels in bundfeare available, and,. is a parameter representiiig tastes for channej

the need for this kind of imputation.

9For convenience, we index month-year combinations (e.geNiber, 2003; May, 2004; November, 2004) by the single index
m.
20we have two geographic identifiers: cable marketnd Nielsen DMAsI. This is necessary due to the different levels of
geographic aggregation in our data.

210ne could experiment with richer models of time allocatifior example, one could model a sequence of discrete choices
of which channel to watch in every fifteen minute period. Thebination of Nielsen ratings and recently developedsetibx
tuning data would allow the researcher to estimate such amdadricher model would allow us to test our viewership model
against data which details time-of-day viewing. Additityat would allow one to transparently impose additionasamptions
such as that viewing during prime time is more valuable thewwg during mid-morning. Unfortunately, our individuksvel
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We will later estimate the distribution of allowing for positive or negative correlations in tastes pairs
of channels. Households may opt to not watch any channelywandall this state channel 0, € C; Vj,
with ¢,;, the amount of time household i spends on non-televisiorities andy;, their preferences for such
activities.

Each householdsolves:

max > Yielog (1 +tije) (2
subject to Yootie <T

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

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

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

Discussion We infer how much a household values a channel relative &ratmannels based on how much
time they spend watching that channel relative to other clsn This would not be good assumption, for
example, if households valued the option of watching ThetWWgaChannel in case of bad weather, but never
watch under normal circumstances or if programming on sdma@rels is highly valued but only watched
for a short period of time relative to programming on othearuhels (e.g. high-profile sporting events).

Because channels are uniformly sold in large bundles, lewtatia alone doesn’t provide enough variation to
separately estimate household demand for individual adlaniViewing data does provide channel-specific
variation, but no prices. It is the combination of these gypedata - and the assumption that viewing time
informs value - that enables us to quantify the welfare benefia la carte policies.

To address the likely consequences of this assumption foresults, we conduct a monte carlo exercise
as part of our robustness analysis in Secfibn 7 that allowsHannels watched a short time to be valued
more than channels watched for longer periods. A brief sumimifour findings is provided there and a full
description of this exercise and its results is provided apéndiXB.2.

4.2 Bundle Purchases

A household’s choice of cable bundle will depend on theiitytirom having access to the channels in that

bundle,v;;, as well as other characteristics of the bundle and cablersysuch as the bundle’s price. We

viewership data does not contain time of day viewing. Beeatishis data limitation and the increased computatiorgalirements
for estimating the richer model, we employ the simple Colauflas model of time allocation presented in the text. In éymfix
B.2, we explore the implications of a richer viewership maalkich allows for consumers to value channels they watchaatsh
time more than channels they watch for longer periods.
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assume the utility householdlerives from subscribing to bundjan marketn in DMA d in monthm as:
Wijndm = U;‘kjndm + Z;ndmw + Qi Pjndm + gjndm + €ijndm (4)

where, v}i,im = Vijnam(is Cjnam), from @), represents the indirect utility to householtfom viewing
the channels available on bundiep;,a. is the monthly subscription fee of bundjeandz;,4,, are other
observed system and bundle characteristics of bunidienarketn, DMA d, and monthn. For convenience,
we will sometimes refer to this triple as “marketm”. «; = o + m,y;, with y; household’s income, is a
taste parameter measuring the marginal utility of incomés a parameter measuring tastes for system and
other bundle characteristic§;,,q,, ande;;,q» are unobserved portions of househdéiutility. We assume
that the unobserved term has a component which is commor tmaseholds in the markeg;,,q,,, and

an idiosyncratic terme;;,q,. We further assume that the idiosyncratic term is an i.i;ihwdfrom a type |

Extreme Value distribution whose variance we set@ 1.

The components of;,,.4,,, include by which MSO, if any, the bundle is being offered, ybar the bundle is be-
ing offered, and bundle name dummies (e.g. “Basic”, “ExgahBasic”, etc.){;,q, represents the deviation

of unobserved demand shocks or bundle attributes from thedykar-bundle name mean. These unobserved
attributes in our data include price and quality of tied in&t service, high definition (HD) service, promo-
tional activity, technical service, and quality of equiprheTheory predicts that these unobservable attributes
will be correlated with price. In the estimation section, wiél use instrumental variables to disentangle the
effect of price from any correlation with unobservableibtites.

Definedjanm = Zjpam¥ + OPjndm + Ejnam AN Wijndm = Vjjpam + TpYiPjndm- LELF™ be the distribution of
household preferences and demographics in markBYy the distributional shape assumption®f ., the
model’s predicted market share for bundgle marketn in DMA d in monthm is:

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

(5)

Our model assumes that the amount of time spent by houselatdking channels is informative for what
they are willing to pay for access to those chan@ahﬂle also assume that all households have non-negative
willingness to pay for channels.

4.3 Supply: Downstream Distributors

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

?The inclusion of viewing behavior embodiediif},, ;,,, has two implications for our bundle purchase model. Firstpermal-
ize the scale of utility by setting the parameter.drto 1. Second, it allows us to estimate the variance@fhich is normally not
feasible as that is chosen as the utility scale normali@ftim practice, this estimated variance was small relatvilie variance
of the other elements of utility, so we (also) set it to one.réfain it in the model as it provides a useful computatiookd m the
econometric estimation by smoothing demand as a functitimeofinderlying parameters.

Z\We discuss the reasons for and consequences for our rekthits iportant assumption at the end of this section.
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The profit of a distributor before fixed costs is:

I t1dm (Pndm, Pndm) = Z (Pjndm — Z Tte)Sjndm(Pndm; Pndm) (6)
JEDbfdm c€Cindm

wheref denotes distributor; market,d DMA, m month, andj bundle.b,q4., is a list of offered bundles in
marketndm with corresponding pricgs,am andbg,am are the bundles offered by firh 7. are distributor-
channel specific license fees. Taking a distributor’s pezBpe, we refer to these as “input costs” throughout
this paper. Distributof pays channet a payment of-;. for every household which receives chann&lom
firm f. Following the nature of programming contracts in the ingyshese vary by firm and channel, but
not across the markets served by fifm

Separate the bundles offered in markeét. into those offered by distributgrand not:b,am = (bfadm; P—fndm)-
The same for price®nam = (Pfadm, P—fnam)- Nash equilibrium assumes:

Nash Assumption Vf andVndm, bgam andpgmdm maximizell s, g, (bndm, Pndm) 9iVENb_gdm andp_gndm.

The Nash assumption implies that bundle prices satisfydlandtream firm’s first-order necessary conditions
for maximizing profit. Furthermore, if an observed bundlsiadified by adding or removing a channel, then
the profit will be less than or equal to the original bundle’sfj, no matter the price of the new bundle.
Identification and estimation of input costs is partly basedhese implications of the Nash assumption.

We do not have a uniqueness result for the Nash equilibriaigpricing and bundling game. The estimation
of input costs relies only on the necessary conditions ofiNauilibrium. Therefore, multiple equilibria
does not affect the properties of our estimated parametuitiple Nash equilibria would negatively affect
both the estimation of bargaining parameters and the straaolanalysis of unrealized policies. While we
cannot prove unigueness, we do numerically search for pheldquilibria by changing the starting values
when computing an equilibrium by best-response dynamidsdamot find multiple equilibria.

4.4 Supply: Bargaining Between Distributors and Channel Caglomerates

Input costs are the outcome of bilateral negotiations betwegstream channels and downstream distribu-
tors. Bilateral negotiations have been studied extensiveilding on Nash (1950) and Rubinstein (1982),
as detailed in Muthoo (1999). Chipty and Snyder (1999) ush soodels to analyze mergers in the mul-
tichannel television industry before the emergence ofligatéelevision. This paper’s environment differs
from those models because payoffs depend on outcomes td@rhllaegotiations that firms are not party to.
These cross-negotiation externalities are due to dowarstmpetition. Horn and Wolinsky (1988), Hart
and Tirole (1990), McAfee and Schwartz (1994), and SegalMdhahston (2003) study these environments
when one side of the market has one or two agents. Raskovi€l8)2xtends these models to capture the
notion of pivotal buyers in the multichannel televisionuistty. de Fontenay and Gans (2007) extend these
models to allow for arbitrary numbers of agents on both sadé¢se market.
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We too model this situation as a game involving the upstredaanigels, or conglomerates of channels, and the
downstream distributors. Distributors and conglomeratest bilaterally. Following industry practice, we
assume distributors (MSOs) negotiate on behalf of all tb@mponent systems and channel conglomerates
bargain on behalf of their component channels. They bargdaNash to determine whether to form an
agreement, and if so, at what input cost. The ultimate paya# determined by downstream competition at
the agreed upon input costs.

We assume that the agreements between channel and dtabetsimple linear fees: how much must the
distributor pay to the channel each month for each subsonhe receives the channel. In reality, payments
are linear, but contain other provisions as well: desaipgiof the service to be provided by each side,
standards for technical service, marketing agreementst faeored nation clauses, division of advertising
spots, tiering requirements, and auditing, confidenyiaihd severability clauses. However, few contain fixed
monetary transfers, and if they do, they are negligible wagpect to the contract’s total value. We model the
contracts as only a linear fee for each distributor and cékfin

Let v = {r;.} be a set of input costs, a scalar for each pair of distributdr@annel. In the bargaining
stage, each conglomerate of channels and distributor nseptrately and simultaneously. We denote a
conglomerate by< and a channel by. Let 7,5 be the vector of input costs for conglomerafe We assume
these meetings result in the asymmetric Nash bargainingisol In each bilateral meeting;x maximizes
firm f and conglomerate K'’s bilateral Nash product:

]1—CfK

Cri
NP (s Vori) = [Hf(TfK§‘I’—fK)—Hf(oo;‘l’—fK)] [HK(TfK?‘I’—fK)—HK(OO;‘I’—fK) (7)

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

M (rp: Uogr) = (Z chch(‘I’)> + et (V)
ceK \ f

is conglomeratdy’s profit function before fixed costs);.(V) is the total number of subscribers of channel
c coming from distributorf andr¢? is the advertising revenue of chanegder household hour watched. The
endogenous viewershif,(¥), is recomputed in every downstream equilibrium using thesomer demand
and viewership model. In words, the conglomerate profit fionds the sum over distributors of license fee
plus advertising revenue. Advertising revenue dependsiemdvertising rates and endogenous viewership
of the conglomerate’s channels. If there is no agreememtdest a distributor and a conglomerate, then the
input cost for each channel in the conglomerate is positifiaity.

Negotiations are simultaneous and separatey sgy, the set of all other input costs, is not known but
conjectured. (s is the bargaining parameter of distributrwhen meeting conglomerat&. Allowing

24Linear input costs above the production marginal cost, im¢ase zero, are often considered unrealistic becauselaith-
stream monopoly, the upstream and downstream firms can fied firnsfers that make both better off after changing thetinp
cost to marginal cost. However, when there is downstreanpetition, committing to linear contracts is one way of avodthe
dissipation of profits due to such competition.
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(rx # 0.5 distinguishes asymmetric from symmetric Nash bargain®efting(x to zero is equivalent to
assuming Nash-Bertrand pricing behavior by the upstreamsfir

Bargaining Equilibrium  Vf, VK, 77 maximizesN Prx (i V_si) givenU_ .

The interpretation of this equilibrium, due to Horn and Wsky (1988), is a Nash equilibrium between Nash
bargains. To paraphrase, consider a simultaneous movewherne the players are the bargaining pairs, each
pair's strategy isrx, and each pair’s payoff is its Nash product. The bargainogjlérium is the Nash
equilibrium of that game. This setup does not allow for ad&ges due to informational asymmetries. Each
distributor and each conglomerate sends separate repatges to each meeting. Once negotiations start,
representatives of the same firm do not coordinate with emm@ We view this absence of informational
asymmetries as a weakness of the bargaining model. Howeweturn we gain tractability in determining
how the threat of unilateral disagreement determines iopsis 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 equilibrieasoning, we assume that agreements are bind-
ing in all contingencies. In previous versions of this paper have solved alternative cases where if a pair
disagrees, all other firms renegotiate conditional on teagteeing pair dropping out forever. This case is
reminiscent of the reasoning in the Shapley v@@his alternative model generated different estimates of
bargaining parameters, but did not affect our ultimateltes®olving this alternative game is computation-
ally more challenging because one must compute payoffsvienyepossible configuration of agreement or
disagreement. Without more industry specific informatiomdat might happen to other negotiations when
a pair disagrees, and given that both models deliver simifemate conclusions, we chose the simpler model.

In our baseline specification, we treat each conglomerada aslivisible block of channels. This implies, for
example, that if bargaining breaks down between ABC Disweych owns ESPN, ESPN 2, Disney Channel,
ABC Family, SOAPNet, and other channels, and Comcast, th@noast will not carry any of the ABC
Disney channels. We also have solved a specification wheteeakeeach channel as an individual firm. We
assume that the disagreement profits for each of these dearedhe profits from only that channel being
dropped, rather than from all or a subset of channels fronsdhglomerate being dropped. Recent details of
negotiations which became public provide evidence for aggumptions: Viacom threatened to pull all of its
channels, including MTV, Comedy Central, and Nickelodehming negotiations with Time Warner Cable in
late 2008, whereas Comcast’s content division pulled \&ifrgum DirecTV in 2009 following an unsuccessful
negotiation, but continued to serve its other channeld) asdGolf Channel and E!, through DirecTV. How
multi-product firms decide between potentially complexgaaming threats is an open question.

25As a separate issue, we also ignore moral hazard. For exawmignore the imperfectly observable choice of effort eser
by channels to make compelling programming following areagrent. Descriptions of the programming are often writtén the
agreements, but it is not clear if there is a conflict betwéertwo parties about these terms. Linear fees also may hedfvesany

more hazard issues upstream.
26de Fontenay and Gans (2007) make an explicit connectionangtioperative solution that has the flavor of the Shapleyevalu
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5 Estimation

We first estimate the distribution of preferences for ch#sng, using ratings data, jointly with the distri-
bution of marginal utility of incomeg;, and non-price preference parametersusing market share, price,
and bundle characteristics data. We then use these demandtes to separately estimate a parameterized
cost function which predicts an input cos}, for each pair of distributof’ and channel conglomerate.
Finally, given the estimated demand and cost parameterghaese bargaining parametecs,, for each
pair so that the bargaining model induces the estimatedf sepwt costs in equilibrium. While it would be
efficient to estimate all the parameters jointly, we foundimpler to code and estimate the model as this
sequence of separate steps.

5.1 Household Preference Parameters

We jointly estimate a parameterized distributiomofvith a parameterized distribution af and non-price
preference parameterg, The moments used in estimation are: (1) the fraction of éloaolksls 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 demogmgqaiip, (3) the covariance in DMA ratings
with DMA mean demographics, (4) mean hours watched per lhaldger 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 instrumenys;,, with the unobserved demand shagk.,,,.

Household’s time spent viewing the programming on bundl€;;,., depends on their vector of channel
preferencesy;, and the channels available on bungle”;, .. The ratings data are measurements of time
spent viewing at the individual and market level. We estentae distribution ofy by matching moments of
the model’s predictions of time spent viewing to moment$efratings data. Relative to the existing literature
on empirical demand estimation, we choose a novel structfuneusehold preferences for channelsWe
parameterize the distribution ofas:

’yi = XZ @) (HOZ _'_ Ui)
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 preferencasists of individual channel preferences,,
which is zero for a given channel with some probability defieg on household demographicsslf is not
zero, it is a random variable whose mean depends linearlyoasdhold demographid$o;, whereo; is a
vector of demographic attributes of househald here is a layer of unobservable heterogeneity in channel
preferences due to the vector which we assume is drawn from a multidimensional distritmuthamed
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G with exponential marginal distributions (whose paranseterwe estimate) and a correlation structure
described by a correlation structure(which we also estimate). With this parametrization, thadshold
maximization in Equatiori{2) yields;....(I1, p, A, %), each household’s time watched of chanrielbundle

7.

This specification of tastes for channels captures the ltgabme people simply don’t value some channels.
This happens with probability,,.. For those that do, we assume preferences are distributeteagponential
distribution. Figuré B demonstrates that viewing for theveehannel CNN in our individual-level data is
consistent with these assumptions. Similar patterns @oisal the channels in our analysis.

One can only observe ratings data for channels which a holdbhs elected to receive. This introduces a
selection issue: we are likely to observe the viewing deossiof those households with strongest tastes for
channels. We accommodate this “selection into bundles” Biching moments of the model’s predictions
of time spent viewing conditional on bundle choice to rasinigta which exhibit the same conditioning. The
conditioning on bundle choice requires knowing paramdtera the model of bundle choice (stage three of
our model, given in equationl(4)). We jointly estimate thegpaeters of the distribution of channel prefer-
ences together with bundle choice parameters as in Lee J20hs allows us to recover the unconditional
distribution of preferences for channels, an importanhelet for our counterfactual simulations.

Identification The population moments of the model’s predicted time spenting are sensitive to a lim-
ited set of parameters. One may casually think of those mshehserved counterparts as "empirically
identifying" these parameters. Using this terminology, is empirically identified by (1), the fraction of
households that watch zero hours by channel by demograptipdI by (2), the mean hours watched by
household by demographic group, and (3), the covarianceMé atings with DMA demographics(’'s
marginal distribution exponential parameters by (4), tleamand variance in hours watched by household,
and the correlation structure 6f by (5), the cross channel covariance of household hourshedt(net of
variance attributed to demographics). Identification efdther 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 veltichvone of the channels also watch the other.
Negative correlation could arise if exclusive demogragraups watch each channel, for example if rich
households watch one of the channels and poor household#igre or even in the absence of demographic
patterns, if those who watch one channel don’t watch therothe

We parameterize the distribution of as«o; = a + m,y; wherey; is household’s income. We estimate,
7, andy as in Berry, Levinsohn and Pakes (2004) and Petrin (20033 gdrt of the estimation is based on
Equation[(5). For given values af, and the distribution of, we find the values o}, which equate ob-
served market shares with predicted market shares usirmgtitection mapping from Berry, Levinsohn and
Pakes (1995). Give#y,q,,, we estimater andy) by linear instrumental variables regression using insémim

Vector,Znim = [Zjndm Wndm)-
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We assume observed non-price product characteristicsnigwariables for non-channel bundle character-
istics such as firm, year, and tier namg),q,,,, are independent &f;,..,,,. We accommodate the endogeneity
of price by instrumenting for it withv,,4,,, wherew,,4,, is the average price of other cable systems’ bundles
within the same DMA as cable system Following Hausman (1996), these are often called “Hausman
instruments. These instruments have been used for demtmesn in settings such as Hausman, Leonard
and Zona (1994) and Nevo (2001). They will be valid instrutakvariables if, for bundlg in marketn, the
two standard conditions hold. First, they need be corrélafiéh the price of bundlg in marketn. This will

be true if marginal costs are correlated with prices withishDMA outside market:. Labor costs and adver-
tising rates are cost shifters that are plausibly corrdlatiéhin DMAS, suggesting this is likely to be satisfied.
Second, they need be uncorrelated with the unobserved deshack in market., £;,,q.,,. As discussed in
Sectior 4.2 above, we anticipat¢o contain unobserved characteristics of that systemisstymd quality of
service (e.g. Internet access). Cable systems are pHydilistinct entities for which local managers have
wide authority, so bundle prices should be uncorrelatet witn-competing bundles’ unobservable charac-
teristics. Of course, other instruments are possible; wesider and evaluate several in Section. is
empirically identified by the total cable and satellite netrkhare by income level.

The model’s predicted time spent by householdatching channet when subscribing to bundlgis given
by t}jmdm(é, 7, 11, p, A, ) and depends on the data in addition to the indicated depeadsmmodel param-
eters. The model’s predicted market share for househioidbundle; is 5; ;.4 (9, mp, I1, p, A, 3). Explicitly,
the moment conditions used in estimation are:

(1 ﬁ Endm Noidm Zﬁ\ﬁfdm (Ejebndm 1{£ijcndm>0}§ijndm) — T
@ | ¥ Xondm Mo Zﬁ’fd’”(zjebndm tijendmSijndm) — teo

(3) % Z(?:l<£cd - Ec)(od — 5) — Or .04

@ | 5 i fed = Tea =0
) ﬁ Endm % Zﬁil(zjebndm(fijcndm=§ijndm - Ec)(fijc/ndméijndm — fcl)) — Otet,
(6) Wldm > ndm Zjebndm m Zf\gld Sijndm — So

1
(7) L Noam Endm Zjebndm gjnderjndm

where) " . is the sum over markets, DMAs, and months in our data,, is the number of such market-
DMA-months,t.; = NL > Ejebndm % Zf\il fijcndm§ijndm is the average time spent watching channel
cin DMA d ando; = Wlm D m 2o jeban o SN Oinam is the average of demographidn DMA d in the
third moment (witht. ando the across-DMA averages of thosé), .., is thert" instrument INZ;yam, and
we've suppressed the dependence of predicted time and hsdrkiees on the model’'s parameters and data
to economize on space. On the right-hand side of the first sisnemt conditions are the corresponding
moments in our datar®u™ is the share of MRI households of demographitat have positive viewing to
channek, t., is the average time MRI households of demographspend watching channel o,_, ., is the
across-DMA covariation in Nielsen ratings for channahd demographig, r.4 is the across-month average
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Nielsen rating for channelin DMA d, o,_, , is the covariation in MRI households’ time spent watchingrea
pair of channels; and¢d/, ands, is the market share for cable (and, separately, sateljtelemographic.

Nonam is the total number of households who have demographic ctegistico in marketndm and D is

the total number of DMAs. The set of demographic charastes we use depends on the set of moments.
For the set of moments associated with the first row, we ude @agight combinations of black, family, and
whether the head of household is aged over 55. For the setmiemis associated with the second and third
rows, we use whether the household is a family or not, incawe | race, whether the head of household has
a bachelor’'s degree, and the age of the head of householthd=mroments associated with the second-to-last
row, we use income quartiles only. For convenience, thdilapef the moments to the left of the brackets
corresponds to their description at the beginning of thizseation.

5.2 Cost Estimation

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

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

Tre(n, ) = (m+mre)exp(otMSOSIZE; + ¢, VIy.)

wherer, is the (observed) Kagan average input cost for channelSOSIZE, is firm f’s total number of
subscribers, antl' ;. is the ownership share firrfi has in channed: While different channels may have
different base rates, we assume the functional form of #eewedf distributor size and vertical integration on
input costs is the same for all channels. If Comcast has a 3880uht on the base rate of ESPN, it also has
a 30% discount on the base rate of CNN, and for any other chatiewnhich it is not vertically integrated.
This is a restrictive parametrization, even more so beceawsdon’t allow the coefficients to vary by year.
It does however capture the distributor size effect whictihésmost important factor driving differences in
distributor’s fees for a given channel, and common knowgeidghe industry.

A weighted average of;. over firms predicts the national-average input cost for ehemnek. The Kagan
EBCN data set’s channel input costs, are the empirical counterpart of these averages. The étsbfs
moment conditions is that the model’s predicted aggreggueaticosts should equal observed aggregate input

2This information was collected from a number of differentises, primarily various years of SNL Kagan’s EBCN and
historical issues ofultichannel News
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costs with deviations from this relationship capturing sweament error im:

Ef[%fC(naSO)]_Tc =0

The first order condition to maximize firrfis profits with respect to the price of bundten marketndm is:

A tdim (Podm; Pndm) Z (P — Z Tf)dendm(bndmvpndm)
indm c

= + Skndm bndma Pndm
dpkndm dpkndm ( )

JE€EBtnim c€Cndm
This says that bundle’s optimal price is equal to the input cost of bundl@lus a mark-up that depends on
demand conditions and the other bundles in the market. Dmditon holds in a Nash equilibrium for each
firm in each market, given all other bundles and prices. Gikerestimated demand parameters and observed
prices and bundles, we solve for the implied marginal costath bU”d|eZcec,-ndm Tre, Which we call
Mcjnam. The second set of moment conditions is that the differeetedeniic;, 4, andzcecjndm Tre(1, )
should have zero covariance with the size of bunydeMSO and the number of own vertically integrated
channels included in bundleand year dummy variables and tier name dummy variables. i3 hisalogous
to adding a bundle-specific error term measuring unobsesfiedks to bundle marginal costs¢;,q.,, and
assuming this error is uncorrelated with the size and \a@rimtegration status of firni

The Nash assumption also implies the necessary conditfqurefit maximizing bundle choice for each firm
given the price and bundle choices of its rivals. Our estiomatises a subset of these necessary conditions
as moment inequalities. The logic is the same as for the @btmcing conditions. There are only certain
cost parameters which satisfy that adding or dropping cblana less profitable than keeping the observed
bundles. We punish candidate parameter estimates if thely ittmat altering observed bundles are profitable
deviations for distributors. Firms may have unobservabfermation about these decisions which, if left
unaddressed, would bias our estimates. We assume thatriie dinobservable information is fixed for a
given channel across markets, and sum the profit of changingdbserved choices across opposite decisions
for a given firm and channel pair. For example, we may see Csinteary Comedy Central in one market
and not in another. Our moment inequality conditions aretttasum of the difference between the observed
and deviation profits should be weakly positive.

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

I frdm ((Dtndms D—fndm), (Ptndms P—tndm)) > I fndm ((Pindms P—fndm)s (Pndm: P—fndm))

28kagan does not disclose from where it obtains the data meadyr.. As these costs are widely considered proprietary
business information, it is likely that they are only ablarieasure them with error.

29shocks to marginal costs include the same unobserved lalsts and advertising rates motivating our choice of insemis
These are likely to depend on idiosyncratic features of etatkand are unlikely to be correlated with firms’ expansion and
integration decisions.
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We approximatél,,q, using the profits predicted from the model, ..., which of course depend on input
costs.

I t1dm ((Dgndms P—fndm)s (Pndm;s P—fndm)) = 7 fndm ((Dfndm, P—tndm ), (Ptadms P—tndm)) + Vfndmb1 + Vfndmb,2

Vrnamp,1 1S the error in the approximation that is unknown to the firnew making their bundling decision.
Vrnamb, CONtains measurement error and firm uncertaingy.,.,.» is the error in the approximation known
to firms at that timev .4, » cONtains, for example, the loss a vertically integratechalehwould suffer if its
integrated distributor carried a competing channel.

Following Pakes et al. (2007), we define

ArIfndm(ba b/) = andm((bfndm7 b—fndm>7 (pfndm7 p—fndm)) - andm(( ;'ndm7 b—fndm>7 (p;‘ndmu p—fndm))
and
A'rfndma)a b/) = Tfndm(<bfndm7 b—fndm)u (pfndm7 p—fndm>> - Tfndm(<b;‘ndm7 b—fndm>7 (p;‘ndmu p—fndm))
Vindmpbb',1 = Vindmb2 — Vindmb' 2
Vindmpbb',2 = Vindmb2 — Vindmb' 2

We assume that for two marketgm andndm’ and the same firmy s, am b0 2 = Vindm b2 = Vipp 2-

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

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

E[A’f’fndm(b, b/) + ATfndm/(b/, b)] Z 0

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

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

Agg. Input Costs | E¢[7c(n, )] — 7e

Nash Pricing 7 225 S Zjnam(Mcinam = 2 cec,m T1e(1,9))

Nash Pricing 7 225 Vjnam (MCjnam — 2 ec, . Tre(0: 0))

Nash Bundling | min(0, 3> A fram (bjndm: Vs 1, 0) + AT praai (U, bjndins 0, ©))

30There are additional moments for the Nash Pricing condititvat we use, but suppress for presentation. These are the
covariances between year and tier dummy variables withiffexehce between implied and predicted marginal cost.
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We estimate; andy by minimizing the empirical analog of these moment condsiowith each weighted
equally in the estimation.

5.3 Channel-Distributor Bargaining Parameter Estimation

The unobserved parameters of the bargaining game are eaglocterate and distributor’s pair-wise bargain-
ing parameters;,. We use no additional data in identifying the bargainingapaeters. They are functions
of the estimated cost and demand parameters and the profdbel bargaining game.

In practice, we choose the values @fi to minimize the distance of the bargaining model’s equilior
input costs and estimated input costs. The demand and gnicodel implies a set of input costs which
deliver higher profits for both channel and distributor thremagreement. If this set is non-empty, it will
usually be an uncountable set. In this case, the two firmsdiskhgree over what point in the set should
be chosen. The conglomerate will most often prefer higheuticosts, the distributor will always prefer
lower input costs. The bargaining model, for a fixed vecto(f resolves this disagreement. Part of the
resolution is due to the bargaining protocol and the respeparties’ outside options. The rest is due to the
bargaining parametetg. The estimated input costs are an estimate of the actudltesopoint. Therefore,
the estimated bargaining powers are ¢gewhich imply equilibrium input costs from the bargaining nebd
as close as possible to estimated input costs.

Identification of(;x relies on two key ingredients. First, we are able to estirpaiespecific input costs.
Second, the marginal cost of upstream production is comynkmbwn to be zero. When costs are not
observed nor separately estimated, they are not separdégliified from the bargaining parameters. The
analyst would not know if an input cost is high because maiginst is high or because the upstream firm’s
bargaining parameter is high. In this application, becadiskese two ingredients, we are able to separately
identify the bargaining parameters from cost parameters.

The ultimate payoffs for each of the parties involved in laamgng is determined after downstream competi-
tion has taken place. When solving for equilibrium inputtespg/e re-compute, for each potential input cost,
the viewership, subscription, and pricing decisions ahestage of the model. These equilibrium quantities
determine how much advertising revenue is sold and how nawanue the conglomerate receives from each
distributor. We model the advertising revenue as a lineaction of household hours watched. We estimate a
channel-specific advertising price using Kagan advegdisgwenue data and Nielsen ratings data. Each chan-
nel’s estimated advertising price is simply its advergsiavenue 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 contjpmi@ burden by assuming there is one large
market and one small market. We further assume there is dsle destributor for the large market and a
separate cable distributor for the small market. There woe“hational” satellite providers that compete
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with the cable operators in each market, but must set the gaices and packages in both markets. The
simplified industry structure reduces the number of playetise bargaining game, which in turn reduces the
computational burden of estimation. The downstream lo@aket structure is the same as in the estimation,
and in reality during the time period of the sample: one cablg two satellite options per market. Without
a simplification, it would be necessary to solve the bargairjame with many simultaneous negotiations,
and to have the downstream competition take place in thalssahmarkets. The simplification allows a
connection to the estimated cost parameters by havingreiiffesized distributors while economizing on
computational time.

6 Estimation Results

Demand Estimates Table[3 presents estimates of the price sensitivity pamme), the impact of income
on price sensitivity £,,), and differences across demographics in tastes for trséddeugood. The estimated
price sensitivity parametet, is -0.29 (0.00) for OLS and -0.50 (0.03) for IV using pricésther firms in the
same DMA as the key price instrum@t.‘l’his suggests that our instrumental variables strategyiging
as theory would predi

In markets that offer Basic, Expanded Basic, and Digitai@eable 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 Iit@tand imply median (mean)
margins across the services in our data of 44% (46%), in thgeraf the estimates of average margins above
programming costs of 56% estimated by the FCC (FCC (2009(—:-'53

Tablel4 reports, for each channel in our analysis, inforomedibout the distributions of WTP implied by our

3lwe explored using other price instruments, including thiegsrof the same firm in other markets (used in Crawford (2008)
the total number of subscribers to the firm to which that syselonged (a cost shifter analogous to that used in Seci)n 5
and channel dummies (approximating changes in margin& clo to the inclusion of additional channels). The firstdgd a
qualitatively similar estimate of price sensitivity € -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 to facilitate testing their vdiiy as instruments. The hypothesis that the channel dumarzorthogonal
to the demand error is soundly rejected by a Hansen J-testl(@®-= 0.000). The combination of strong theoretical ficgttion
and better fit with average industry margins (describedvipelied us to prefer prices of the same firm in other markets apiice
instrument.

32\We also allowed for the possibility of correlation betwelea instrument and error by calculating the bounds estinudtdevo
and Rosen (2008). Given the plausible correlations betwlagnand error in our setting and the conditions on the aiosls in
the data outlined in Nevo and Rosen (2008, p.12), these weyeable to say that the true estimate is at least as negatioeia
preferred IV estimate.

33Table[I3 in AppendikBJ2 reports the full table of own- andssrrice elasticities.

34The FCC (2002) (-2.19), the GAO (2003) (-3.22), Beard, Fbiitland 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 pricécilasf
cable services, using market share regressions, divetsseta, and instrumental variables techniques.

35This is a meaningful comparison as we do not impose the céistis implied by optimal pricing in the demand estimation.
Margins are defined g — ¢)/p. FCC (2009) estimates total programming expenditure at8#ilion and total Basic, Expanded
Basic, and Digital Tier revenue at $35.6 billion in 2005. 15-8/35.6 = 56%.
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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 offtiflenarginal distribution of WTP for a subset of
these channels.

The WTP estimates mimic the patterns in the Nielsen ratimgsMediamark consumer survey data. The
mean and standard deviation of WTP for ESPN ($3.08, $4.46hayher than for Bravo ($0.65, $0.67)
because the mean and variance of ESPN’s ratings are higireBtvo’s. The estimated share of households
with positive tastes for TNT (0.72) is higher than for the 3@hannel (0.12) because more consumers report
watching TNT than the Golf Channel.

The dispersion in WTP for any given channel can be decompasethe dispersion which can be attributed
to demographics and that which cannot. Dispersion due tadesphics comes through the impact of de-
mographics on tastes (i.dl, or py,.) while further dispersion comes through the distributibmieobserved
tastes for channelg;. On average across channels, 5% of the dispersion in WTP eattibuted to de-
mographics, although this can be much higher for individirginnelg Columns three and four provide
an example of demographic effects by reporting mean WTPdmil{ and black households, respectively.
Family households are estimated to prefer channels offdamily-oriented programming like the Disney
Channel and Nickelodeon. Black households are estimatgdrterally value channels more highly, with a
strong effect for BET ($4.54 versus $1.27 among all housit)ol

Correlations in WTP between pairs of channels can arisautffiralemographic groups sharing tastes for
those channels, or through the correlations estimatéd iNost pairwise correlations are between -0.1 and
0.1, although some pairs of channels have stronger caome$atWe estimate that ESPN and ESPN2 have
a correlation in household WTP of 0.67, ESPN and Fox Spors38, MTV and SoapNet of -0.13, and
CNBC and Comedy Central of -0.19. The last column in TRbleotstthat the channel estimated to have the
highest correlation in tastes for each channel accordsintiiition in who is likely to be the target audience
of the programming on both channels.

Input Cost Estimates We estimate median marginal costs for bundles to vary frolh(8Lfor Basic to
$20.74 for Digital Basic packages.

The demand estimates are combined with Nash pricing andibgrassumptions and EBCN average input
costs per channel to estimate differences in per-chanpel icosts across distributors. We attempted to
project the estimated bundle marginal costs onto the ch&imthe bundle, but did not find enough variation
in the bundles to do so with any statistical power. By briggihe extra information contained in EBCN’s
average costs and the Nash in bundling assumptions, we laréoagstimate not only channel specific input
costs, but also how those input costs differ for downstreamsfbased on size and vertical integration.

36\We calculate this by regressing, for each channel, WTP f@ctiannel among 20,000 simulated households on their demo-
graphics and then constructing a weighted average oRth&rom those regressions using the mean WTP for the channel as a
weight.

24



The estimated input cost parametejsand o, in Table[$ imply that Comcast, a distributor with roughly
24 million subscribers, faces input costs 17% below thosa sxhall distributo@ The estimated effect of
vertical integration is negative and statistically diéfiet from zero. Of the three moment conditions, the
EBCN average costs help pin down the overall level of inpstsavhile the Nash in pricing and bundling
assumptions help pin down how those input costs vary aciestbdtors of different size and/or integration
status. For robustness, the second set of columns of Takleostithe same estimates excluding the Nash in
bundle moments conditions. There are few differences.

Most of the patterns in the data generating these estimagessar from TablEl6. It shows that observed prices
and estimated marginal costs are lower on average for lasgigbdtors, conditional on the characteristics of
the bundle. Consequently, we estimate large distributofsate lower per-channel input costs. Prices for
bundles are lower for distributors who offer many of theirovertically integrated channels, although we find
that estimated marginal costs are @)One might expect these distributors to at least carry theitically
integrated channels more often than other distributotsthislis not true for most of the vertically integrated
channels we examh@.

Bargaining Parameter Estimates We report our estimates of channel conglomerates’ bamgparame-
ters relative to distributors in Tadlé 7. Smaller valuesaatk relatively more bargaining power for channels.
We estimate that bargaining parameters are usually bet@/@&mand 0.75. These estimates discourage as-

3"We report standard errors using the conservative estintafeakes et al. (2007, Section 3.1.3) (PPHI). Andrews andeSoa
(2010) introduce an alternative procedure to that in PPHidtculating confidence sets and test statistics that dresyonptotically
conservative (and, more generally, have the correct astiosize). As our primary results do not depend on hypothtesits of
these parameters and the Andrews and Soares method is nstiyeteémplement, we use the simpler PPHI formulas.

38The vertical integration results in both our structural aeduced-form models were sensitive to how we treated owtilies
of marginal costs. Sample statistics for the marginal cetitates for each of our 25,000 bundles had a mean of 9.0 aaddesd
deviation of 70.7. The standard deviation was so large dsente very small and some very large values (themselvesndoiye
very small and very large market shares). In the analysis;ivase to truncate our estimated costs from below at zerorand f
above at the price of the bundle. The mean and standard evéitour truncated costs was 12.0 and 9.1. We found no ew&en
of effects of vertical integration in the structural an@ywith the untruncated costs; the evidence for verticadration effects
reported above is for the truncated costs. The positive @mifisant vertical integration result in the reduced-foregressions is
surprising and due, we suspect, to the difficulty projectimyginal costs onto channel dummies without the restridiat the
weighted average across distributors be on par with ingas&rages reported by EBCN (as in the structural analy&is)edian
regression of marginal costs on firm size and integratiotustgields a negative (but statistically insignificant)eeff of vertical
integration.

3%Table[14 in AppendikBI2 demonstrates this for the carridgehannels owned by Time Warner between 2004 and 2007. It
is true, however, that integrated distributors are morayilto carry their own networks for some new channels that@yesmall
to be included in either the TMS or Nielsen viewing data areltherefore not part of the analysis in this paper. For exampl
both CNN, a large and highly watched news channel, and CNé&tational, a smaller channel targeted towards an interradt
audience, were vertically integrated with Time Warner @ahiring the sample period. Pricing and carriage decisionisundles
with CNN do not differ systematically for Time Warner Cablentpared to other distributors. CNN International, on theeot
hand, is carried much more often by Time Warner Cable tharttgralistributors. More analysis would be necessary tordete
whether Time Warner Cable’s specific markets have hightegdsr international news, but the pattern holds condition market
characteristics. Chipty (2001) focuses on a small and Bpepioup of vertically integrated channels using data frdd@1l.and
finds that integration does affect costs and carriage. hegeshow that this is indeed true if one looks at certain lesabdished
channels, but not for the established channels betweendr892007.
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suming take-it-or-leave-it offers as the estimated baiggiparameters are neither zero, which would imply
channels take all the marginal surplus, nor one, which wounfdy distributors do. We estimate that distrib-

utors generally have higher bargaining parameters thanneh@onglomerates for small channel conglom-
erates (Comcast, Scripps, Rainbow Media, Discovery, HakmLifetime, Oxygen, Weather Channel, and
TV Guide), but that the situation is reversed for large clghmonglomerates (ABC Disney, Viacom, NBC

Universal, News Corporation, and Time Warner). Among thstors, small cable operators and satellite
providers have slightly less estimated bargaining powan targe cable operators.

7 The Welfare Effects of A La Carte

7.1 Theoretical Predictions

For a fixed set of channels and ignoring capacity constrainéssocially optimal allocation would deliver
every channel in existence to each household that has aeasillingness to pay for that channel. Bundling
excludes households that have positive willingness to payséme channels, but not enough for the full
bundle to justify its price. A la carte pricing of channel®uals for those excluded under bundling to purchase
some channels. However, a la carte partially excludes halde who have positive valuations for channels
that do not exceed the prices at which the channels are beldg ¥/hich of these two effects dominates
determines the total welfare effect of a la carte, and is artput of the counterfactual exercise.

How the surplus generated by multichannel television serig split between and within consumers and
firms is also of importance to policy makers. Bundling theander monopoly suggests that consumers
with highly variant preferences, as we estimate televisionseholds to be, are better off undarcarte
pricing in the short run (Adams and Yellen (1976)). The tlyagrder oligopoly is less established and offers
ambiguous predictions about the effects of a la carte onuwoas welfare. Furthermore, neither of these
literatures consider the welfare effects allowing for iggwieation of linear contracts between upstream and
downstream firms.

In the long run, the conclusions of economic theory on thdareleffects of a la carte are even less clear.
Many opponents of a la carte claim smaller channels apgetdiniche tastes will become unprofitable and
exit in an a la carte environment. Others claim they may inkess in program quality. We do not model the
impact of & la carte on these long-run outcomes. Furthearelsef their evolution in an equilibrium setting
is necessary to assess these effects of a la carte regslation

7.2 Counterfactual Simulations

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

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

In what follows, we describe in some detail our preferrediltss 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 wemréslow. In AppendikBI2, we assess the
robustness of our conclusions to some of the assumptioreslyimy our analysis.

Full ALC Our baseline simulation has one large and one small cablketas in the bargaining power
estimation. Each is served by its own cable provider and tvedional” satellite providers. The demographic
distribution for each market is that of the whole United &sat

Table[8 summarizes our baseline results. We report econmmtomes implied by our estimates under three
scenarios. The first scenario is a bundling equilibrium wheach distributor competes by setting a single
fixed fee for a bundle of all the 49 channels in our analysi®l€l8 lists the included channels. The second
scenario is a Full ALC equilibrium without renegotiation.this counterfactual, each distributor competes by
setting a fixed fee and separate a la carte prices for eacheharhe specification. The input costs they face
do not allow for renegotiation, however. That is, the inpagts are the same as those we estimate in a world
with only bundles. While unrealistic in television marketsis is the maintained assumption in most of the
theory literature analyzing this issue. The last scenaragain Full ALC, but allows for the renegotiation of
input costs taking as given the bargaining parameters vimast for each channel conglomerate-distributor
pair

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

40 In this equilibrium, we made the simplifying assumptiontttiigtributors set ALC prices equal to their agreed-upontmpsts
and earned profits only on fixed fees for access to their plragoWe did so for computational reasons. Solving for retiatgl
input costs in the full ALC equilibrium requires repeategdlylving for downstream prices at candidate input costs. &hoal
errors in those pricing equilibria appear to propagatetiiobargaining equilibria at tractable convergence tolega, making that
optimization non-smooth. It also makes it extremely tine&suming as the pricing equilibria must be repeated at @acdtion
in the solution of the input costs for each distributor-cdongerate pair and these in turn must be iterated to obtaibaingaining
equilibrium. We feel comfortable with this assumption famtreasons. First, before imposing it we were finding dovaastr
markups of between -5 and 10% for input costs close to but nité¢ geaching equilibrium values. Second, it is consisteittt
the predictions of Armstrong and Vickers (2001) and Rochet%tole (2002) who find cost-based two-part tariffs chamdae the
equilibria in some settings analyzing competition amorigepdiscriminating firms. In AppendxBl.2, we allow for dogtneam
margins to be 10% rather than 0 and obtain qualitativelylaimésults.
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The change in their advertising revenue is then simply glwetheir current advertising revenue times the
percentage change in their viewing implied by the counttéutal. This is converted to a per-household basis
when calculating total revenue in Tablés 8 &hd 9.

The top panels in Tablé 8 present general features of theusagiquilibria. We see that while most households
purchase some cable or satellite service in the bundlindilequm, 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 thedoiplement of channels.

The bottom panels in Tablé 8 summarize the welfare effeciL. 6. Comparing first the bundling and Full
ALC withoutrenegotiation, we see that channel profits drop signifiggdispite an increase in advertising
revenue), distributor profits increase slightly, and ollenalustry profits fall (by 12.7%). Consistent with
the theory literature, consumer surplus rises by 19.2%gedrboth by reduced expenditure among those
that previously purchased the bundle and the addition o$éloolds that were previously excluded from the
market. The increase in consumer surplus outweighs thafatbfits, meaning total surplus rises by 4.1%.

Allowing for renegotiation in the last set of columns chasigigese conclusions. Most input costs increase,
some dramatically so. The total for the channels in our amincreases by an estimated distributor-share-
weighted average of 103.0%, increasing prices paid by hmldse. Mean consumer expenditure increases an
estimated 2.2%.

These input cost increases also have important effects Barevelnstead of reducing channel profits, all of
channel, distributor and industry profits are estimatechtodase, the latter by 4..Estimated consumer
surplus is effectively unchanged (+0.2%). The predicteghge in total welfare is still positive, but lower
than before renegotiation as some households no longehgmecsome channels of moderate value whose
input costs and thus prices rise.

Table[9 breaks down the input cost and profit effects by thaméla included in our analy@. The first
three columns report the estimated share-weighted mohtegse fee per subscriber under bundling, the
license fee under ALC with renegotiation, and the percentdtange. There is considerable heterogeneity
across channels in the effects of ALC. Some channels areastil to increase their license fees by 300% or
more (Animal Planet, Food Network, TV Land), while othere astimated to cut their fees (Nickelodeon,
Oxygen, TV Guide).

There are similarly heterogeneous effects on channel vmgnThe remaining columns in Taljle 9 report

“IThis need not be surprising. There is tremendous unceytaitie industry about outcomes in an ALC world. Neither aheln
nor distributors may know the structure of demand for chésaed/or bargaining outcomes under ALC. Our results sugijeS
would be profitable for the industry. Of course, any equiptnadministration, billing, or marketing costs arising end\LC
would reduce these profits, further reducing consumer ssigohd likely causing total surplus to fall.

42The results described in this table should be interpretettuthe maintained assumption that the more household$watc
a channel, the more they value that channel. In Appeindik Be2conduct a monte carlo analysis to explore the conseqsence
of allowing channels that are watched less by householdenetheless be valued more (and vice versa) and find that it may
yield underestimates of WTP for channels for which housgtedtes are high for early minutes but decline quickly withutes
watched (e.g. sports programming) and overestimates of YiT€hannels for which household tastes are more constao$sc
minutes. See the Robustness subsection below and in ApgiBiifor more detail about this issue.
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total (license fee plus advertising) per-household regetaueach channel under bundling and ALC with

renegotiation, the change between them, and the percecitagge in the component (license fee, advertis-
ing) revenues. Total channel affiliate fee revenue decselagan estimated 3.7% and advertising revenue
increases by 10.1%, the latter driven by increased vieweish households that did not purchase under
bundling. There is significant estimated heterogeneitgsgchannels, with some predicted to lose 40% or
more of their revenue (GSN, Oxygen, Versus) while otherspaedicted to increase revenue by 100% or
more (Animal Planet, CNN, History Channel).

Theme Tiers and Bundle Sized Pricing We also simulated two alternative regulatory scenariosthén
Bundle-Sized Pricing (BSP) scenario (Chu et al. (2010)),assume downstream firms continue to offer
a bundle of all the channels, but add to this a package of fif®nnels assembled by each household
according to their tastes. In the Theme-Tier (TT) scenav®assume downstream firms offer five tiers of
service (Sports, News, Family and Education, Music andsityle, and General) from which a household can
choose any combinati(%.ln this scenario, distributors also charge a fixed fee. Iihlsoenarios, distributors
and channel conglomerates renegotiate input costs. T@biepbrts the results.

Outcomes under both BSP are TT are worse for consumers. oase, input costs are estimated to rise
almost as much as under Full ALC, but consumer choice is nmesteicted, reducing their benefits. Under

BSP, consumers are able to choose their 15 favorite chateaiismany do), but pay a similar amount to

Full ALC while getting fewer channels. This reduces theingamer surplus (by 8.8%). Total industry profit

is similar and total surplus falls (by 2.3%). Outcomes urti@me tiers are more dramatic. Households
watch as many channels as Full ALC, but now pay much more t@qomisumer expenditure increases an
estimated 33.8%). Estimated consumer surplus thereftisectansiderably (-22.0%). Channel profits soar,
yielding an aggregate predicted industry profit increas@b®%. Total surplus is effectively unchanged

(-0.2%) relative to the bundling baseline.

Results Summary Our findings confirm the intuition regarding the likely effecf ALC described in
Section(2. When we do not allow for renegotiation (Tdble 8luBms 2-3), we turn off the input-cost-
raising bargaining effect and find consumer surplus ine@gasnsiderably (+19.2%) and industry profits
fall (-12.7%). As suggested by much of the bundling literajuor fixed input costs, we find bundling
transfers surplus from consumers to firms. When we allowdaegotiation (Tablgl8, Columns 4-5), costs
rise (+103.0%), prices follow suit, and these consumerlggrgains are effectively eliminated (+0.2%).
Things are even worse for consumers under bundle-sizeshgramd theme tiers (Table110, Columns 4 &
7). The bundling of channels within each of these altereatigliminates much of the consumer surplus
benefits accruing under Full ALC argdill almost doubles input costs. This worst-of-both-worldscoate
significantly lowers consumer surplus (by 8.8% or 22.0%).r Qualitative conclusion is that consumers

43See the notes to Talle]10 to see the identities of the chaimeiigled in each tier.
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could in principle benefit from mandatory & la carte at ergpinput costs, but would not in practice benefit
due to input cost renegotiation in an a la carte world.

Robustness Our goal is to accurately measure the welfare effects of ari@ ricing in multichannel tele-
vision markets. As such, it is important to have confideneg this fundamental conclusion is robust and
not sensitive to particular assumptions underlying the ehogktimation, or counterfactual simulations. In
Appendix[B.2, we consider the robustness of our resultstirative assumptions on demand, cost, and
bargaining, including allowing for positive channel margjifor distributors in the counterfactual, different
distributional assumptions for preferences, turning offloserved correlation in tastes, and allowing renego-
tiated input costs to be half or double what we estimate. \8@nduct a monte carlo exercise in a simplified
economic environment to explore the likely consequenceslaking our assumption that a channel which is
watched more is necessarily valued more.

Table[16 in Appendik BI2 shows that alternative assumptatrmit the downstream margins and the shape
of and correlation between household preferences for @diamield qualitatively similar results: estimated
consumer surplus changes between -5.4% and 0.2%, profitede2.4% and 12.8%, and total surplus be-
tween -1.7% and 6.0%. Bargaining outcomes are much morertengdor predicting surplus: if renegotiated
input costs were to rise by half (double) the 103.0% we es@nestimated consumer surplus would increase
by 18.5% (fall by 27.6%). This merely emphasizes the impuraof estimating a bargaining game and
simulating counterfactual bargaining outcomes in ordexciturately understand the effects of unbundling in
television markets.

Relaxing the assumption that channels that are watched anerealued more in our monte carlo exercise
yielded interesting insights. Table]17 in Appenflix]B.2 shawat 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 clsuane underestimated while the same outcomes
for those that are watched more but valued less are ovewrgstimAdding across channels, however, causes
these errors to cancel out and, in the monte carlo, yieldiststally similar predictions for the overall welfare
effects of a la carte policies.

8 Conclusion

This paper has combined a structural model of the multichlt@hevision industry with market and view-
ership data in order to evaluate the welfare effects of geda la carte pricing regulations. We extend
a standard demand model to a setting of joint purchasing @&wvdevship decisions and combine it with a
model of distributor pricing and bundling, and channekdsitor bargaining. We estimate the model using
demand, pricing, viewership, and cost data from the inglustve use the estimated model to simulate an
unrealized regulatory environment: a la carte pricing t&pns. Critically, we allow for the renegotiation
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of supply contracts under a la carte and find that total inpstxfor the 49 channels in our analysis would
rise by 103.0%. We compare the distributions of consumermpaoducer surplus under a simulated bundling
setting with those under a la carte allowing for these cagteimses and predict that, in the short run, consumer
welfare would change between -5.4% and 0.2% under a la egtdations, while industry profits and total
surplus would increase between 2.4% and 12.8% and -1.7%.8%6 6espectively. Any 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 assumptiosii analysis. Relaxing the assumption that
households value equally time spent watching differennobkés, allowing for asymmetric information in
channel-distributor bargaining, and analyzing for theglonn effects 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 markedble and satellite systems provide a platform
connecting households with both program producers andriskmes. Figurél5 provides a graphical repre-
sentation of the supply chain by which programming is preduand sold to households and audiences are
created and sold to advertisers. Downward arrows représefiow of programming from content providers
to household@ Upward arrows represent the creation and sale of audiencagvertisers. The various
sub-markets that characterize the purchase and sale @ntantaudiences are indicated at each step in the
chain. In this paper, we focus on the for-pay distributiod advertising markets.

Cable television systems choose a portfolio of televistwemnmels, bundle them into services, and offer these
services to consumers in local, geographically separaekeats. Satellite television systems similarly choose
and bundle channels into services, but offer them to conssiorea national basis.

All cable and satellite systems offer four main types of ¢teds. Broadcast channelsre advertising-
supported television signals broadcast over the air indb& kcable market by television stations and then col-
lected and retransmitted by cable systems. Examples ia¢hedmajor, national broadcast channels — ABC,
CBS, NBC, and FOX — as well as public and independent telavisiations. Cable programming channels
are advertising- and fee-supported general and spec¢ekst channels distributed nationally to systems via
satellite. Examples include MTV, CNN, and ESPRremium programming channetse advertising-free
entertainment channels. Examples include HBO and Showane Per-Vieware specialty channels devoted
to on-demand viewing of the most recent theatrical releasdsspecialty sporting events.

Broadcast channels and cable channels are typically buirzaid offered a8asic Servicavhile premium
programming channels are typically unbundled and sokramium Service@ Distributors now offer cable
channels on multiple services, callEdpanded BasiandDigital Services

Most advertising space is sold by channels, but also for anfigvutes per hour by the local cable sys@n.
Advertising revenues account for nearly one half of totarotel revenues. Advertising revenues depend on
the total number and demographics of viewers. These figoa#led ratings, are measured by Nielsen Media
Research (hereafter Nielsen). Ratings are measured atetsigriated Metropolitan Area (DMA) level, of
which there are 210 in the United States. In urban areas, & Eorresponds to the greater metropolitan
area. DMA's usually include multiple cable systems witHeliént owners.

44The distribution rights to content (e.g. a television peogtike “Crocodile Hunter”) is purchased by a televisionmwhel (e.g.
CBS or The Discovery Channel) and placed in its programniimegip. These channels are then distributed to consumereiofo
two ways. Broadcast networks, like ABC, CBS, and NBC, disité their programming over the air via local broadcasttsien
stations at no cost to households. Cable channels like Tésolxéry Channel, MTV, and ESPN distribute their prograngwiia
cable or satellite television systems that charge feesnswuoers. The dashed arrow between content providers aistioens
represents the small but growing trend to distribute sonméectt directly to households via the Internet.

“SIn the last 5 years, premium channels have begun “multiptgxheir programming, i.e. offering multiple channels ena
single brand (e.g. HBO, HBO 2, HBO Family, etc.).

46Local advertising revenue to cable systems for 2006 acedifotr approximately 5% of total cable system revenue.
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Figure 1: Dispersion in WTP for components is higher thapelision in WTP for a bundle
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Notes: These figures provide the intuition for the determinationingfut costs under Nash Bargaining. The left figure shows
the value for the input cost that maximizes the Nash Prodadéeubilateral monopoly with linear fee contracts and syrnime
bargaining parameters. The solid lines in the right panéhefeft figure show the demand and marginal revenue for tbhéyut
faced by the downstream firm. Total (gross) profit is dividetileen the downstream distributar{ and the upstream content
providers {.) according to an input cost). The marginal cost to the content provider is assumed teb® Z he left panel of the
left figure reports the value of Nash Product (as in Equalridr different values of-. The reported input cost maximizes the
Nash Product.

The right figure demonstrates the consequences to inpwg ob#tie firm facing a product with more dispersion in tastes (a
typically happens under a la carte pricing). At the optimnalut price in the left figure, the downstream firm wishes teaairice
and earns a greater share of the total profit. The upstreatertqgorovider recognizes this and bargains for a highertiopst.
These dynamics are evident in the shape of the Nash Produbefonore dispersed tastes.
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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 25,490 044 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 4,046 057 0.19 0.00 0.97

Total Cable Channels 4,046 265 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 3462 7.81 0.00 61.51

Share 493 039 0.16 0.01 o0.84

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:This table reports sample statistics from our individudlleasystem (Factbook) data for all markets and by type of lmsnd
they offer. An observation is a system-bundle-year. Préazesn 2000 dollars. Market shares are defined as subscdivétsd by
homes passed, with homes passed defined as the set of halssablel to purchase cable service from each system. Both are i
the data. Total cable channels is the sum of over 350 tetevidiannels carried by cable systems in the Factbook.
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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 1.5 31.6
AMC 55.3 30.9 0.5 0.6 14 27.2
Animal Planet 22.8 12.1 0.3 0.6 1.5 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 1.5 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 14 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 13.5
Court TV 16.2 4.5 0.4 0.4 1.4 18.1
Discovery Channel 88.0 71.6 0.6 1.1 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 1.1 2.2 40.7
ESPN 2 36.6 21.4 0.3 0.5 1.4 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 Channe 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 14 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 19.3 115 0.2 0.2 0.6 175
TV Land 23.2 15.0 0.8 0.6 1.8 23.9
USA Network 88.8 66.3 1.2 0.8 1.6 374
\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 fronm loeir cable system (Factbook) and viewership (Nielsen, Me-
diamark) data. The channels reported are those cable dsdonehich we could get complete data from all three chamiagh
sources used in our analysis. The first column reports theageecarriage of each cable channel on any offered tier ofcger
across our system-years. The second column reports aveltagael carriage on just the Basic tier. The last four colsineport
summary statistics about household viewing patterns aarbannels from our Nielsen and Mediamark data. The thirdnenol
reports the average rating for all programs on that chamn¢hé four Nielsen sweeps months (Feb, May, Aug, Nov) betv@880
and 2006. The fourth and fifth columns report the mean andatdrdeviation of the fraction of households reporting \weyeach
channel per hour for our sample of Mediamark households #0660 to 2007. This is analogous to an average Nielsen rading f
that channel and we therefore call them “ratings” above. [&kecolumn reports the fraction of Mediamark householgsriéng
positive viewing for each channel. This is known as the cief#cume,” short for cumulative audience.



Figure 3: Distribution of Viewing for CNN, Mediamark (MRI) &a
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Notes: This figure reports the distribution of viewing hours regdrby our 200,000+ MRI households for CNN. The left panel
shows the distribution of viewing for all MRI householdsglunding the 63.3% that report no viewing. The right panelvghthe
distribution of viewing among the 36.7% of households tlepiort positive amounts of viewing. Note the positive skesegnia the
distribution; similar patterns arise for all channels. S'hiotivates our assumption that the marginal distributmfnsnobserved
tastes for channels follows a mixture distribution with assigoint at zero and an exponential distribution among thate
positive values.
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Figure 4: Estimated WTP for a Subset of Channels
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Notes:This figure documents the estimated willingness-to-pagfeubset of cable channels among 20,000 simulated household
Reported is the share of those households that value easbnkgtositively and the distribution of WTP among that subde
each figure, the y-axis reports households and the x-ax@tey/TP in 2000 dollars.
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Table 3: Price Sensitivity and Non-Television Preferenasaeters

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 4.11
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 demandmaters, including the estimated mean marginal utility of
income v, the impact of income on marginal utility,,,,, and differences across demographics in tastes for th&lewgeod. Also
reported is the estimated mean marginal utility from the esastimation procedure without price instruments, whichdeerote
oLS.
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Table 4: Estimated WTP

Mean Mean Highest

Mean | StdDev | Share WTP WTP Correlated
Channel WTP WTP Positive || Family HH | Black HH Channel
ABC Family Channel 1.59 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 2.51 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 1.45 2.59 0.51 1.47 1.41 "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 2.11 2.45 "ABC Family Channel’
USA Network 2.12 3.19 0.51 2.19 2.62 TNT”
\ersus 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 WTH fthannels implied by our estimates. The first two columns

report the mean and standard deviation in WTP for each chhanmeng those that value it positively. The third column nepthe
estimate share of households that do so. The fourth and &fthhmms report estimated WTP among family and black houskshol
The last column reports the channel estimated to have thesigorrelation in WTP for each channel. WTP is measureean y
2000 dollars per month per household.
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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 esth input costs. Kagan scale refers to the input cost far tha
channel as estimated by Kagan World Media (2008). Distoib{MSO) size is measured in tens of millions of householdstival

integration is the share of the channel owned by that

digit(between 0 and 1).

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

Price Regression

Estimated Marginal Cost Regression

Coef SE t Statistic Coef SE t Statistic

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

Number of Integrated Channels -0.1668 0.0684 -2.40.473  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 bundleeprim the size of the distributor offering the bundle and a stithe
number of vertically integrated channels in the distrilbistbundle. We condition on various variables that migheeffmarginal
costs. The second set of columns reports the results of esgign of our estimated bundle marginal costs on the sanaziatas.
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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 parameterstfannel conglomerates versus distributors of variousstype
Smaller values of the bargaining parameters indicateivelgtmore bargaining power for channels. Channel conglaes are
ABC Disney (ABC Family Channel, Disney Channel, ESPN, ESPB&ap Net, Toon Disney), Viacom (BET Networks, Comedy
Central, Country Music TV, GSN, MTV, MTV2, Nickelodeon, &giTV, TV Land, VH1), NBC Universal (Arts & Entertainment,
Bravo, CNBC, MSNBC, Syfy, USA Network), Comcast (E! Entémtaent Television, Golf Channel, Versus), Scripps (Food
Network, HGTV), News Corporation (Fox News Channel, Fox i@pbdlet, FX, National Geographic Channel, Speed Channel),
Rainbow Media (AMC, WE: Women'’s Entertainment), Discoviigtworks (Animal Planet, Discovery Channel, History Chelnn
TLC, Travel Channel), Time Warner (Cartoon Network, CNNu@arV, TBS Superstation, TNT). Hallmark, Lifetime, Oxygen
Weather Channel, and TV Guide are single-channel “conglatras.” See the end of Sectibh 5 for descriptions of theidigtor

types.
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Table 8: Baseline Counterfactual Results: Full A La Carte
ALC ALC

No % | With %
Bundling| Reneg Change Reneg Change

Non-welfare Outcomes

Cable & Sat Penetration 0.880| 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%

Number Channels Received 42.8 22.0 -48.5% 19.3 -54.9%
Number Channels Watche 22.2 22.0 -0.5% 19.3 -12.8%
Welfare Outcomes
Channel Profits
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 counteréacimulations of full a la carte (ALC) pricing policies onipes
and welfare. The economic environment consists of one Engeone small cable market (served by one large and one sahédl ¢
operator) and two “national” satellite providers, eactedffg access to their platform and approximately 50 cabdaphls. In the
bundling equilibria reported in column one, each firm corepddy pricing a single bundle of channels. In both ALC equidib
each firm competes by setting a fixed fee and then separatsffoiceach offered channel. Columns two and three reparktses
for ALC withoutallowing input market renegotiation (i.e. with input coatstheir values in the bundling equilibrium); columns
four and five allow renegotiation. In the renegotiation éigtium, we impose that downstream prices equal the rengtgotinput
costs. See footnofe KO0 in the text for details. Average onéso(e.g. Total Affilate Fees, Number of Channels) are weijhtross
distributors according to their estimated market sharedlabvalues are 2000 dollars per U.S. television housepeidnonth.
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Table 9: Input Cost and Welfare Effects by Channel

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

Input Input % || Bundling ALC % License Advert
Channel Cost Cost Change| Revenue Revenue Chande Fee 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%  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 $1.98 144.1% 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 Channsl $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 2.6% -3.7% 10.1%

Notes:This table reports the results by channel of the input cagipaafit consequences from our baseline, Full A La Carte (ALC)
counterfactual with input cost renegotiation. As in TdBlel@wnstream prices are set at the renegotiated input eesifpotnote
[4Q for details. The first three columns report weighted ayesgacross distributors) of our estimated per-subscitipert costs
under bundling and ALC equilibria (and their associatedngfed. They are measured in 2000 dollars per subscriber pethmo
Distributors must pay the bundle input cost for all theirserdibers in the bundling counterfactual, but pay the ALQuingost only
for those that choose to subscribe under the ALC counterdhcthe remaining columns summarize the profit effects anokel.
The fourth through seventh columns report the total (lieclieg plus advertising) profit effects, while the last twoucohs break
out the percentage change for each of these componentgsRrefimeasured in 2000 dollars per household per month.
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Table 10: Alternative Counterfactual: Full ALC, Bundlez&d Pricing, and Theme Tiers

Levels Percent Change
Bundle Bundle
Full Sized Themeg Full Sized Theme

Bundling| ALC Pricing Tiers | ALC  Pricing Tiers

Non-welfare Outcomes

Cable & Sat Penetration 0.880| 0.993 0.987 0977 12.8% 12.1% 11.0%
Total Affiliate Fees $18.22| $36.98 $34.44 $35.49103.0% 89.1% 94.9%
Mean Consumer Expn $27.63| $28.24 $28.60 $36.98 2.2% 3.5% 33.8%

Number Channels Received 42.8 19.3 17.0 347 -54.9% -60.3% -18.8%
Number Channels Watched 22.2 19.3 15.8 19.20 -12.8% -28.7% -13.4%
Welfare Outcomes
Channel Profits

Total License Fee 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 $50.983 4.8% 5.0% 24.2%
Mean Consumers Surplus| $45.82| $45.91 $41.79 $35.78 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 counterfacimulations of various policy interventions on prices avelfare.
The economic environmentis as in Table 8. Columns one, tasfige report the counterfactual outcomes in bundling aticfia
carte (ALC) environments as in Taljle 8. The remaining colsin@port counterfactual outcomes under Bundle-SizedrReriand
Theme Tiers. In the Bundle-Sized Pricing counterfactuathedownstream distributor competes by offering a full berad all

the channels and a second bundle of fifteen channels, thitieenf which may be chosen by each household. In the Thasre T
counterfactual, each downstream distributor compete®tiing a fixed fee and offering 5 theme tiers from which thedeold
can choose any combination. The theme tiers are Sports (HS®RN 2, Fox Sports Net, Golf Channel, Speed Channel, \jgrsus
News (CNBC, CNN, Fox News Channel, MSNBC), Family and Edieca{ABC Family Channel, Animal Planet, Discovery
Channel, Disney Channel, History Channel, National GegalgjicaChannel, Nickelodeon, TLC, Toon Disney), Music ancekti/le
(Bravo, Country Music TV, E! Entertainment Television, Eodetwork, HGTV, Lifetime, MTV, MTV2, Oxygen, SoapNet, TV
Guide Channel, VH1, WE: Women'’s Entertainment), and GdijaMC, Arts & Entertainment, BET Networks, Cartoon Network
Comedy Central, Court TV, FX, GSN, Hallmark Channel, Syfyiké TV, TBS Superstation, The Weather Channel, TNT, Travel
Channel, TV Land, USA Network). All counterfactuals alloar input-market renegotiation. Dollar values are 2000aislper
U.S. television household per month.
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Figure 5: Television Programming Industry
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This Appendix Not for Publication

B Data Quality, Counterfactual Robustness, and Appendix Tales

B.1 Data Quality

Warren Factbook Data The Factbook data suffers from two weaknesses: persistentipdating of en-
tries and incomplete observations. When comparing yearsies on an individual cable system in the
Factbook, it is common to see that data does not change betwegand sometimes several) years. Given
industry subscriber churn rates, channel introductioinduthe relevant time periods, and pricing behavior,
we are certain that a lack of updating is the cause. Anothmmnoon occurrence when analyzing the Fact-
book is that a cable system will have a bundle on offer, butmmemnd/or quantity is listed. Similarly, some
observations are missing the number of homes the cablensysiseses. We try to estimate this figure when
possible using census data on number of households. Soesetins estimation is obviously unsuccessful,
producing market shares well over one, for example. A thingdethsion of incomplete data in the Factbook
deals with geographical market definition. In a few geogregdhmarkets, particularly dense metropolitan
areas, there is more than one cable system. However, thiede&katloes not specify on what portions of the
market the cable systems overlap. We drop any observatiomtich there is a common community served
with a distinct cable system, or if Factbook designates yiséesn an overbuild. We present statistics on the
extent of these two data quality issues below in Table 15.aksbe seen there, the share of observations in a
given year that are full and complete varies from 2% (in 2@06%)1% (in 1997).

While we worry in general about the quality of the Factbookadand its suitability for extrapolation to
cable systems as a whole, we don't think it poses a seriousoeweiric issue. In particular, we don’t think
unobservable characteristics of cable systems that imgaether an entry in the Factbook is up-to-date are
likely to be correlated with the demand they face and/or thecing behavior.

Satellite Data As noted in the text, we only observe market shares for theeggte of bundles offered by
both satellite providers at the DMA level. To accommodate dlata limitation, we make the following two

assumptions in our modeling approach. First, we assumaiiieatellite bundle in the DMA is the DirecTV

total choice bundle (the most popular satellite bundleretidy either provider). Second, within a DMA, we
assume the unobservable quality measure of this bundlendbesry across systems.

Ratings Data Nielsen is the dominant provider of television ratings. dsla large staff dedicated to data
quality, statistical integrity, and metering technolo@ur data comes from Set Meters which measure elec-
tronically to what channel the television is tuned througthine day. This data is then linked with which
programs aired on the relevant channels. We therefore hanv&derable confidence in the quality of the
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ratings dat@

B.2 Counterfactual Robustness

Our goal is to accurately measure the welfare effects of ari@ ricing in multichannel television markets.
As such, itis important to have confidence that our qualigatesults are robust and not sensitive to particular
assumptions underlying the counterfactual exerciseshignsub-section we consider the robustness of our
results to alternative assumptions on downstream marldgsand, and bargaining in our counterfactual
exercises.

Due to the computational cost of estimating the full modilpBthese robustness exercises are undertaken
for the counterfactual analysis or@/.The method used to appropriately conduct the counterfaonder
each alternative assumption varied; the specifics for esctiescribed below.

We evaluated the robustness of our results in the followingedsions:

Downstream Markups As described in footnofe 40 in the text, for computationabans we assume that
downstream channel markups are zero in our counterfactadysis and that distributors instead earn profit
on the fixed fees that they charge. In this robustness erenais allow downstream margins to be 10%
instead of zero. This is at the upper end of the range we weatmrwhen we tried to flexibly solve for them
in the counterfactual equilibrium.

Demand: Marginal Distributions One of the critical assumptions underlying our demand madtie
shape of households’ distribution of preferences (WTP)}lierindividual channels that constitute existing
service bundles. As discussed in Seciibn 5 and motivatedibindividual-level data as shown in Figure 3,
we assume that the marginal distribution of unobserveesdst each channel is a mixture of a mass point
at zero and an exponential distribution whose (single) naahvariance parameter we estimate for each
channel. To evaluate the robustness of this assumptionpnaucted our counterfactual analysis under two
alternative families of marginal distributions: the Ragte Distribution and the Log-Normal Distribution.
The Rayleigh distribution is also a single-parameter fgnfult, relative to the exponential, it has a slightly
smaller coefficient of variation (COV), a non-zero mode, anthller skewness and kurtosis. It looks a bit
like a log-normal, but with a thinner right tail than both nidathe exponential. The Log-Normal distribution
is a two-parameter family which, for mean and variance caatga to those we find for individual channels
using our exponential distribution, also has a non-zeroerat larger skewness and kurtosis. With these

4'That being said, it is not without its critics. Nielsen datstbeen criticized both for not accurately capturing the levho
television universe, for example out-of-home viewing, &mdsample sizes too small to accurately measure the vieafimiche
programming.

48For example, estimating the full demand model under altamassumptions for marginal distributions would takeesal/
weeks for each assumption considered.
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choices, we are effectively allowing tastes to (1) have nmoass nearer the center of the distribution and (2)
relatively thinner or thicker tails than an exponential.

To evaluate the robustness of our distributional assumtiothe marginals, we maintain the assumption of
the zero mass poi@, but calibrate the parameters of the Rayleigh or Log-Normiaéach channel to match
as closely as possible the implied mean and variance of tirasged WTP for that channel. We then re-
estimated our Full ALC counterfactual using these impliedgmal distributions and the input costs implied
by renegotiation under the exponential distribution.

Demand: Correlations One of the primary motivations for bundling identified in ttheoretical literature

is the degree of correlation in tastes for bundle componé&sallow for correlation from both demographic
differences in tastes as well as correlation in unobserastgs$. \We evaluate the robustness of our findings to
these correlations by conducting our Full ALC counterfat&liminating unobserved correlatid%.‘l’o do

so, we set all off-diagonal elements of the covariance 8ira®f our estimated:() distribution to zero. For
the same reasons as for the marginal distribution calcugatbove, we do so at the renegotiated input costs
implied by the full (with correlation) model.

Bargaining: Halve/Double Input Costs A key element of this paper is our ability to estimate bargpgn
parameters and predict renegotiated input costs in an AMZamment. It is possible, however, that true
bargaining outcomes would differ from our predictions. B g sense of how important this might be, we
evaluate our Full ALC counterfactual under two differenduaaptions: that estimated input costs are either
half or double our estimated renegotiated values.

When a Channel is Watched Less but Valued More (Monte Carlo) In our model, we assume that chan-

nels that are viewed more are valued more by households.ptissible, however, that minutes of differ-

ent types of programming provide different utility profileBor example, some programming (e.g. sports
programming) may provide more value to households eveni# watched for fewer minutes than other

programming. We explore the consequences of this posgibging monte carlo simulation.

491t is an important factor allowing us to accurately prediet humber of channels watched by households when offereaicieou
of channels.

50Using the renegotiation input costs under our exponengsligption was also necessary due to the high computatiosts! ¢
of calculating renegotiation equilibria. Overall mean WibPthe bundle under the alternative distributions diftestightly from
that coming out of the exponential. To ensure comparatalitpss the counterfactuals, we allocated this mean WTerdifte to
CS and/or Profit at the same proportion as that implied by thwaterfactual for that distributional family.

1t is more complicated to eliminate correlations due to dgraphics as they influence both the mean and variance-eoai
matrix of tastes for channels. Because demographics egalainly 5% of the variation in mean tastes, we decided tolgimp
eliminate correlation due to the unobserved component.
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B.2.1 Markup, Demand, and Bargaining Robustness

Table[16 at the end of this Appendix reports the results df @our robustness exercises except the monte
carlo. For each different assumption considered, we réperpercent change in consumer surplus, industry
profit, and total surplus. The first row replicates theseasfor our baseline, Full A La Carte counterfactual.

Assuming the larger 10% markup downstream reduces all a$wsoer, firm, and total welfare relative to
the Full ALC baseline. This is due to the standard consemqgen€ double marginalization: prices are
higher (reducing consumer welfare), but total industnfipg@nd total surplus decline. Each of the predicted
changes is small relative to the Full ALC baseline and tleeesyield qualitatively similar conclusions.

Changes in demand assumptions have slightly larger effd&tsuming preferences are distributed accord-
ing to a Rayleigh (Log-normal) distribution yields lowemg@hanged) consumer surplus and lower (higher)
industry profits. These suggest firms are profiting from higlued consumers in the tails of the taste distri-
butions under ALC. Eliminating correlations reduces consusurplus and increases profit, suggesting the
overall pattern of correlations in the estimated prefegsris positive. Similar to the effect of correlation on
demand for bundles, eliminating this positive correlatieduces the heterogeneity in household WTP for
their preferred channels under ALC, increasing firm profitd eeducing consumer surplus. None of these
effects, however, materially change the conclusions atheuvelfare effects of ALC.

By contrast, alternative bargaining assumptions havetantal effects on our estimated welfare changes.
Recall the total increase in input costs under our basetinaterfactual was an estimated 103.0%. If we halve
those, we find a substantially different picture: consumelfave increases considerably (+18.5%), industry
profits fall (-10.1%), and total surplus increases. Thesects are qualitatively similar to that which we
found when evaluating the welfare effects while keepingitrgosts at their level in a bundling equilibrium:
it is the sharp rise in input costs (and prices) that prevardignificant increase in consumer welfare under
ALC. Doubling our estimated renegotiation input costs wipubt surprisingly, be even worse for consumers,
reducing consumer surplus by an estimated 27.6%. Indusifitgrise significantly in this setting and total
welfare falls.

Across these robustness exercises, only the changes iaitiagyoutcomes have a meaningful impact on
the magnitude of our estimated welfare effects. How themlshone interpret them® our assumptions on
renegotiated input costs under a la carte are incorrect,onelede that because a doubling of input costs
increases industry profits, that makes it the more likelyh&f two deviations. If so, prospects are even
worse for consumer and total welfare than in our baselingteepresented in the body of the text. Like our
baseline, these results also do not take into account anticagd implementation or marketing costs that
might arise in an a la carte environment. We therefore calgcthat our qualitative conclusions about a la
carte are robust: in the absence of input costs changesultwkely improve consumer welfare, but in their
presence, consumers are likely better off with existingdbes
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B.2.2 When a Channel is Watched Less but Valued More (Monte Q#o)

To allow for the possibility that a channel that is watchesksléhan another is nonetheless valued more, we
begin by specifying a richer model for consumer utility thhat used in the paper. We consider the case of
three goods: two television channetss= {1,2}, and an outside good, denoteée- 3. Let ¢ index channels
and assume all households face a bundle with both channetsaséiime the utility to householdrom
spending their time watching television and doing nonviglen activities has the following form:

w(t) = 3 (et ®

ce{1,2,3} 4

— Vic

wheret; is a vector with components. which denote the number of hours householdatches channel.

As in the Cobb-Douglas specification in Equatiéh (1) in the,te;. is a parameter representing tastes
for channele. The novelty in this specification ig.. v;. governs the shape of marginal utility household
obtains from watching channél Marginal utility in this specification "%6% = ﬁ Asv,. — 1, Ve,
this functional form converges to the Cobb-Douglas spetifio, with relatively steep decreases in marginal

utility across minutes. As;. — 0, marginal utility converges to a constant across-minutesyg;..

Interesting patterns can result from this specificationmt@useholds have high valuesygfandy;,. for some
channels and low values for others. Figure 7 provides an pkanhhis figure presents graphically the optimal
decision-making for a household with preference paramgter= [2.5 6.0 2.9] andv. = [0.2 0.9 0.2].
For convenience, we omit thesubscript. Let,. = 11—“%(1 + t.)(1=%) be defined as the contribution channel
¢ makes to the household’s utility. The left-hand panel press@ousehold’s utility for various values of
time spent watching channel 1, given the optimal time spehtvatching TV (which, for these parameters,
ist; = 14.3 hours The increasing, dashed line and the decreasing, dotteglatehe utility channel

1 and 2 contribute to total utility, given by the solid linethe top of the left panel. Utility from channel
1 (channel 2) increases (decreases) with time spent watdhiannel 1. The optimal time spent watching
channel 1 (channel 2) is 6.6 (3.1) hours. The optifjab denoted in both panels with a vertical dashed
line. In the right-hand panel is shown that this optimum isaoted at the point where the marginal utility
of an additional minute watching channel 1 (again given leydashed line) equals the marginal utility of an
additional minute watching channel 2 (again given by theedbline).

What is different about channels 1 and 2 is the shape of nargitility for minutes provided by each.
Channel 1 has relatively low values gofandv and consequently has a relatively flat marginal utility peofi
in the right-hand panel. Channel 2 has relatively high waloky and v and a relatively steep marginal
utility profile (when read from the right axis). The conseqgee of these shapes is that channel 2 contributes
relatively more to the household’s utilitgespite being watched for fewer minut&shis is captured in the
figure byu: For these parameter values, channel 2 is watched less tifaashauch as channel 1 (3.1

52The figure is constructed so that time spent watching chahisegiven by the distance from the right on the horizonta$axi
53,* measures the maximum utility from watching all the chantesls the maximum utility when not watching chanage.g.
uj = v(ty, t5,t5) — v(0, t5*, t5*) wheret**, are the optimal times spent watching channels other thameha
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hours versus 6.6 hours), but the household would be willnggty twice as much for it (4.0 utils versus 2.0
utils).

Monte Carlo Simulation We explore the consequences of preferences like those imdtiyusing monte
carlo simulation. We first generate data from a true distiioumodeled on that described above. We then
estimate parameters based on a Cobb-Douglas utility mdaetHat estimated in our paper. Finally, we
compare the difference in aggregate market outcomes (tnshkees, prices, welfare measures) in the true
data compared to what we estimate. We describe each of ttaggssn turn.

Data Generated from True Preferences We generate data from a single market with a distribution of
households with preferences, = (v, v/)’, whose means are similar to those in Figure 7. Based on their
preference draws for channels, individual householdsdeéelsow much they would watch each channel if
they purchased the bundlg, and compare their utility from that viewing; (¢;), to the bundle price plus a

random error distributed as a type 1 extreme value.
ui = v (t7(0;)) —p+e 9)

The predicted market shares for the bundle is then just

/ exp((v} (t;(6:))) — p)dF(7) (10)

so(p, 0) 1+ eap((v; (£7(6:))) — p)

whered is a vector with typical elemen#; anddF (i) is the true distribution of; in our population. We
approximate this integral using simulation with 150 houdés. We assume a vertically integrated monopoly
programmer/distributor sells a bundle of two televisioramhels at its short-run profit-maximizing price
facing zero marginal costs, implying an optimal bundle @rig. This implies an equilibrium market share,
sp(py, 0), as well as mean consumer surpldss,(9), profit, I1,(0), and total surplus]’S,(9).

Based on these true preferences, we also simulate outcohestive monopolist sells products a la carte
(ALC). In this case, a household’s choice set now has fouionpt channel 1 alone, channel 2 alone, a
bundle of both channels, or no television. The logic of peiees, market shares, optimal prices, and
welfare measures follows analogously to the bundle cagglying true ALC pricespu. = {Paic.1; Paic2 103,
market shares,.., c € {1, 2, b, 3}, consumer surplug;S,., profit, I1,., and total surplus]’S,;..

Estimation Model To assess the biases from having less-watched channelsreevaioable, we outline
our model used for estimation. It is similar to the true modgtept that we assume a straight Cobb-Douglas
utility specification analogous to that used in our papédraathan the richer utility function used to generate

54W|th Pale,b = Pale,1 + Palc,2-

55



the data.

vi(t;) = Z Yie log(1 + t;c) (11)

ce{1,2,3}

As in the paper, we assume. is drawn from a distribution with known parametegs,In practice, we will
assumep = [Ev,. 0., i.e. the mean and standard deviatiomgffor ¢ = {1,2,3}, with 7,5 = 10,V:
normalized to set the scale of utility. Based on these asdpreferences, households decide how much
they would watch each channel if they purchased the buridland compare their utility from that viewing,
v} (tf), to the bundle price plus a random error distributed as alygdreme value.

w, = v (t; (i) —ap+e (12)

wherea is an (estimated) parameter measuring marginal utilitypobme ¢ = 1 in the true data generating
process). Let = (¢’ «)' define the vector of (six) parameters to be estimated.

The predicted market shares for an estimated bundle is tisén |

/em@;(t;(@))) — ap)dFy(i) 13)
L+ exp((v] (7 (1)) — ap)

wheredFy(i) is the distribution ofy; in our estimation model. As above, we approximate this irateg
using simulation with 150 households. We continue to assamwertically integrated monopoly program-
mer/distributor that sells a bundle of two television chelsrat its short-run profit-maximizing price facing
zero marginal costs, implying an optimal estimation modeidie price,p?, wherecd stands for Cobb-
Douglas, our estimation model. This implies an equilibriomarket sharesi?(ps?, 6), as well as mean con-
sumer surplus;'Sg?(4), profit, I1¢4(5), and total surplus]Sg?(6).

Once we have estimated parameters for this model, we alsdaggnoutcomes from the estimation model
when the monopolist sells products a la carte (ALC). As egrdi household’s choice set now has four options:
channel 1 alone, channel 2 alone, a bundle of both chanmels,television. The logic of preferences, market
shares, optimal prices, and welfare measures follows goakly for the bundle case, implying estimation
model ALC pricespl, = {pil.,,p5.,}, market sharess’) . c € {1,2,b,3}, consumer surplus;' S

ale,1? ale,c? alc?
profit, 11}, and total surplus] S,

Sb<p7 5) =

Estimation For estimation, we must generate the true data, calculateents for that true data, and com-
pare those moments to moments generated by our estimatidal imoorder to estimate the parameters of
that estimation model.

The true data were generated with six free utility parans@]’he eight moments we use in estimation are
the mean and standard deviation of average viewing timénéotttree channels and the mean and variance of
the bundle market Sha@.

55,1 ~ N(2.5,0.12), vi2 ~ N(6,0.52), vi3 = 3, Vi, v;1 ~ U[.15,.25], via ~ U[.85,.95], v;3 ~ U[.15, .25].
56The mean and standard deviation of viewing times dependshether or not households choose to purchase the bundle. Thus

our estimate of the expected true viewing time for channgFlti = >~ [t1;* s+ 0% (1 —s)], wheres;, = 1jﬁgg&iﬁgg"gg?;);z) .
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The estimation model also predicts outcomes with six frd'ﬂwbarameter@ We calculate the same eight
moments from the estimation model to compare with the mosgotn the true data. In estimation, we
weight the difference between each of the “true” and predichoments equally.

Results: Channels Table[1T presents a summary of the results of the monte ceelwise. In the first
group of columns it presents various outcomes for bundleddalia carte market structures for both the true
data and the estimates based on the Cobb Douglas utilityidumidke that used in the analysis in the paper.
Reported there are the mean (across 40 replications) m@tiogtcomes for channel 1 relative to the same
outcomes for channel 2. For example, the first cell in theetadggborts that, based on the true parameters, the
expected viewing of channel 1 is 1.98 times the expectedingpwf channel 2 when both are offered in a
bundle. The cell adjacent to that reports that, based opgtimatedoarameters, the same ratio of expected
viewing of channel 1 to channel 2 in a bundle is 2.12. Belovgé¢healues are the standard deviation of these
values across the 40 replications in our monte carlo stullig first cell suggests the estimated model predicts
ratios of viewing times similar to those generated by the parameters.

The balance of the ratios in the rest of the cells in the firsbeolumns yield dramatically different con-
clusions. The richer viewership model induces extremeesias expected WTP for bundles and prices and
shares of each channel in an ALC environment. For examptause channel 2 has high utility at low min-
utes (and channel 1 the opposite), the expected WTP for ehann the true data is less than half (0.46) that
for channel 2. By contrast, estimating a Cobb-Douglas modplies, like estimates of expected viewing
time, that expected WTP for channel 1 is much greater (3m2g) than that for channel 2. We similarly
mis-estimate prices and market shares for the channelsAh@world: in each case the true model implies
higher values for channel 2 than channel 1, but the estinmatay the opposite.

Results: Welfare The key question for the conclusions in this paper is whetiese striking biases at the
channel level translate into mis-estimates of the welféfieces of ALC when aggregatingcrosschannels.
The results in the second set of columns demonstrate tlsistiit the case. Reported there is the mean
(across replications) percentage difference in aggregatsumer surplus, profit, and total surplus moving
from a bundling to an ALC environmepi.In the absence of input cost changes, we anticipate thatiomers
benefit from ALC and the table shows that to be the case: agtgegpnsumer surplus increases an expected
15.7% for true preferences and by 11.6% in our estimated dAffasile these are different (by 4.1%), this
difference isn’t statistically significanfThus, while we badly mis-estimate outcomes for individbhahael
outcomes, aggregating across channels causes these @&roasicel out and yields no significant difference
in estimated consumer surplus changgsnilarly insignificant differences arise for profits andaicsurplus.

How is it possible to be so wrong for individual channels antido so badly on average? The answer lies in

>y ~ N(y1,01), viz ~ N(v2,03), i3 ~ N(10,0%), anda.

58g.g., the first cell in the second group of columns calcul ‘é?bzec)sb(e) associated with households’ true preferenées,
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the data: bundle purchase data like that in the monte camlbdar paper) must at the end of the day equate
total utility from viewing (based on households’ total mies of viewing) with the price of the bundle in a
way to match market shares for bundles. Thus in the monte ¢anld the paper), we estimate something
like an average-across-channels utility from minutes efwimg. If households value early minutes more
highly for some channels (e.g. sports channels), we willl tt]enunderestimate the utility (and prices and
market shares) arising from those channels and overestilmege values for channels that have relatively flat
marginal utility from minutes. But we won't be nearly as badlrong about across-channel averages.
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Figure 6: High and Low Rating DMA's for Black Entertainmergl@vision
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Table 11: Correlation in the Ratings Data

Turner
Cartoon Classic  Discovery ESPN ESPN
Network Network A&E Movies Channel| ESPN ESPN2 Classic News
Cartoon Network| 1
A&E -0.14 1
TCM -0.29 0.09 1
Discovery 0.18 0.28 -0.33 1
ESPN 0.14 0.01 0.07 -0.08 1
ESPN2 0.11 0.16 0.10 0.08 0.54 1
ESPN Classic 0.30 -0.10 0.16 -0.17 | 0.16 0.15 1
ESPNews 0.35 -0.16  0.06 -0.09 | 0.26 0.20 0.39 1
Table 12: Sample Statistics, Other Estimation Data
Variable NObs Mean SDev Min  Max
Channel Dummies See Tables in Paper
Demographics

Urban 56 0.61 022 014 0.99

Family 56 0.68 0.03 059 0.77

Household Income 56 $0.48 $0.07 $0.38 $0.75

Black 56 0.10 0.09 0.00 0.34

Hispanic 56 0.12 0.11 0.02 054

Asian 56 0.02 0.03 0.00 0.19

College Degree or Greater 56 0.18 0.06 0.09 0.36

Age 56 037 0.02 033 042
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Table 13: Estimated Price Elasticities, B+EB+DB Markets

Price Elasticity of wrt Mean Std. Dev.

Basic Outside Good 0.15 0.27
Basic -4.12 2.25

Expanded Basic 2.04 2.53
Digital Basic 0.52 1.10

Satellite 0.54 0.98

Expanded Basic Outside Good 0.50 2.98

Basic 0.16 0.51

Expanded Basic  -6.34 2.99
Digital Basic 2.12 2.64

Satellite 1.52 1.47

Digital Basic Outside Good 0.09 0.30
Basic 0.09 0.78

Expanded Basic 5.79 2.96

Digital Basic -13.11 4.10

Satellite 2.56 1.89

Satellite Outside Good 0.07 0.20
Basic 0.05 0.41

Expanded Basic 2.63 2.85

Digital Basic 2.08 2.47

Satellite  -5.35 3.44

Notes:B+EB+DB Markets are those offering Basic, Expanded Basid,@igital Basic cable service.

Table 14: Carriage of Time Warner Channels by Distributd@42Q007.

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

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

Notes:CNN and Cartoon Network are each over 15 years old. Boomemad@NN International are digital channels that began
distribution in the 2000’s. Carriage for the establishedrofels is not systematically different for the verticafijeigrated operator

Time Warner Cable.
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Notes:

Table 15: Data Quality of Factbook

Year Variable Number of Bundles Fraction of Bundles
1997 Total Bundles 15,205 100.0%
Full Information 10,740 71.0%
Updated 9,264 61.0%
Full Information and Updated 6,165 41.0%
1998 Total Bundles 15,743 100.0%
Full Information 10,872 69.0%
Updated 4,714 30.0%
Full Information and Updated 3,461 22.0%
1999 Total Bundles 15,497 100.0%
Full Information 10,444 67.0%
Updated 5,663 37.0%
Full Information and Updated 3,595 23.0%
2000 Total Bundles 15,453 100.0%
Full Information 10,312 67.0%
Updated 3,358 22.0%
Full Information and Updated 2,478 16.0%
2001 Total Bundles 15,391 100.0%
Full Information 9,793 64.0%
Updated 4,173 27.0%
Full Information and Updated 2,663 17.0%
2002 Total Bundles 15,287 100.0%
Full Information 7,776 51.0%
Updated 5,086 33.0%
Full Information and Updated 1,484 10.0%
2003 Total Bundles 15,365 100.0%
Full Information 8,370 54.0%
Updated 9,744 63.0%
Full Information and Updated 4,750 31.0%
2004 Total Bundles 15,145 100.0%
Full Information 7,137 47.0%
Updated 8,175 54.0%
Full Information and Updated 3,556 23.0%
2005 Total Bundles 15,001 100.0%
Full Information 7,009 47.0%
Updated 846 6.0%
Full Information and Updated 327 2.0%
2006 Total Bundles 14,653 100.0%
Full Information 4,577 31.0%
Updated 8,141 56.0%
Full Information and Updated 2,303 16.0%
2007 Total Bundles 13,879 100.0%
Full Information 4,070 29.0%
Updated 3,135 23.0%
Full Information and Updated 711 5.0%
1997-2007 Total Bundles 166,619 100.0%
Full Information 91,100 55.0%
Updated 62,299 37.0%
Full Information and Updated 31,493 19.0%
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Table 16: Robustness of Counterfactual Results

% Change % Change % Change
Consumer  Industry Total
Surplus Profit Surplus
Baseline Counterfactual
Full A La Carte 0.2% 4.8% 2.4%
Alternative Distributor Markup
10% Distributor Markup -1.6% 2.5% 0.3%
Alternative Demand Assumptions
Marginal Distributions: Rayleigh -5.4% 2.4% -1.7%
Marginal Distributions: Log-Norma| 0.0% 12.8% 6.0%
Joint Distribution: No Correlation -4.2% 8.6% 1.8%
Alternative Bargaining Assumptions
Halve Input Costs 18.5% -10.1% 5.0%
Double Input Costs -27.6% 18.6% -5.8%

Notes:This table reports the percentage change in consumer sunpllustry profits, and total surplus estimated under oseloze
Full A La Carte counterfactual and under alternative asgiomg about demand, bargaining conditions, downstreatritalisor
markups, and/or exit in the counterfactual. All countetdiats rely on parameter estimates from the baseline spatoificsuitably
adapted for the specific robustness test - see text for sletalternative demand assumptions are evaluated at thgogatd
input costs from the baseline demand specification. Thdihasmunterfactual is as described in Tdblé 10. See AppdBd for
a description of the specific alternative assumptions ciemsd in the table.
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Figure 7: When a Channel is Watched Less but Valued More
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Notes: This figure demonstrates when a channel can be watched ksatiother but nonetheless be valued more. The data are
generated from the alternative viewership model given lyaéqn [8) in Appendik B2 with values for. andv, for each of three
channelsg, given in the figure above. Optimal time viewing each chaimglven byt. Willingness to pay for each channel, as
defined in AppendikBI2, is given hy:. The left panel reports the utility from channel 1 (dashed)j channel 2 (dotted line) and
overall (solid line) as a function of time spent watching mhel 1,%;, given the optimal amount of time spent watching channel
3,t5 = 14.3. The figure is constructed so that time spent watching cHahoan be read from the right on the horizontal axis.
The right panel reports the marginal utility for channelsldghed) and 2 (dotted). The optimal viewing time is giverhmright
panel that equates the marginal utility for minutes for thve thannels. This is af = 6.6 andt5 = 3.3. Despite channel 2
being watched less, the household is willing to pgy= 4.0 utils for access to it, double what it is willing to pay for ctreel 1

(uj = 2.0).
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Table 17: When a Channel is Watched Less but Valued More: &6atlo Results

True Estimated True Estimated
Preferences Preferences Preferences Preferencedifference
Mean Mean Mean Mean Mean
(StdDev) (StdDev) (StdDev) (StdDev) | (StdDev)
Ratio: Outcomg/Outcome % Difference, ALC - Bun
Expected Viewing 1.98 2.12 Consumer Surplus 15.7% 11.6% 4.1%
Bundling (0.05) (0.12) (0.7%) (3.4%) (3.5%)
Expected WTP 0.46 3.42 Profit -11.4% -5.9% -5.5%
Bundling (0.02) (0.27) (0.4%) (3.8%) (3.7%)
Prices 0.65 1.94 Total Surplus -2.8% -0.9% -1.9%
A La Carte (0.01) (0.11) (0.2%) (1.4%) (1.3%)
Prices 0.45 1.95
A La Carte (0.02) (0.37)

Notes: This table reports the results of a monte carlo simulaticer@ge to demonstrate the consequences when a channel is
watched less by a household but is nonetheless valued meiia.FAgurdY above, channel 2 is watched less but valued rhare t
channel 1. The first group of columns reports the mean (ad@ssonte carlo replications) ratio of outcomes for chanrrelative

to the same outcomes for channel 2 for both true prefereriees by equation (8) in AppendixB.2 as well as for estimatasdul

on Cobb-Douglas utility like that estimated in the body of fhaper. The second group of columns reports the mean pageent
difference in aggregate welfare from a bundling to an a lgecamvironment for both true and estimated preferences hasvieir
difference. For all cells, the standard deviation acrosstmoarlo replications is reported below the mean.
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