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�Abstract



	This paper evaluates the economic consequences of quality change and new service introductions in the cable television industry over the period 1989-1995.  The analysis is motivated the recent widespread introduction of new, Expanded Basic, cable services and the associated addition and reallocation from existing services of some of the most popular cable programming to these services.  These phenomena constitute increases in the variety and quality of cable television, the benefits of which to consumers is unknown.

	To address these issues, we develop and estimate a discrete-choice, differentiated product model of the United States cable television industry.  On the demand side, we depart from existing models of the industry and specify that the building blocks of individual utility in the model are the individual programming networks selected by systems and bundled into services for sale to consumers. To the extent individuals value quite highly certain programming networks – ESPN and The Discovery Channel for example – and less highly others, those services containing more valued networks will command greater demand. Individual demand is given by the maximization of utility over the (discrete) combinations of services offered in each cable market.  Under the assumption that unobserved consumer tastes are distributed as a Type I Extreme Value, these demands are then aggregated over both individuals and unobserved service combinations – only total service market shares are observed – to yield market demands for a panel dataset of heterogeneous cable markets. 

	This framework is sufficiently flexible to measure the impact of changes over time in both the services offered by systems and the programming offered on those services. New services simply changes the set of choices available in each market, while changes in the programming offered simply change the value to consumers of the services which make up those choices.  As such, the model permits us to evaluate the utility, and thus the demand, to consumers given any program selection and bundling changes undertaken by systems.  In addition, we are able to use all the information available in each market and avoid the unpalatable aggregation over services frequently employed by existing models of the industry.  On the supply side, cable systems are modeled as multi-product monopolists.

	Our focus is measuring the benefits of changes in the choice set facing consumers over time.  Our principal application is the construction of a quality-adjusted price index for cable television service for the period 1989 - 1995. In addition to measuring the total change in prices over this period, we decompose changes in this index to changes in the set of services offered, in the programming offered on those services, in the prices of those services and in demographic and market characteristics.  We then compare this index to that obtained by the Bureau of Labor Statistics as part of the Consumer Price Index.  Our principal finding is that failing to account for the benefits of increased quality and variety in cable television services yields an index which largely duplicates the 15% price increase reported by the Cable CPI between January, 1989 and July, 1995.  However, incorporating consumer benefits from the addition of new services, the addition of programming to all services, and increased quality of existing programming yields an aggregate index which suggests a slight decrease of 1.1% in cable prices.





�

1.  Introduction

	Accounting for the benefits to consumers from the introduction of new goods and services or from changes in the quality of existing goods and services has always been a bit awkward.  This issue, historically the provenance of the price index literature, is extremely important, however.  To give a single prominent example, the Consumer Price Index is used as an economic indicator and guide to the development of monetary policy, as a deflator of economic time series and an indicator of productivity trends, and as a means of adjusting consumer and worker income and wage payments through indexing.  Recent analysis of the CPI by an panel of economists has suggested, however, that failure to adequately account for the economic benefits associated with new products and quality change has led to an overestimation of the true cost of living by over 1% per year.�  The savings in social security payments alone from a readjustment of the index accounting for this overestimation are projected to exceed $700 billion over a 12 year period.�

	These same issues present themselves in the analysis of the cable television industry.  In a practice known as bundling, cable television systems select and package programming networks into services for sale to consumers. As they have since the 1970’s, cable systems in the last decade have increased the quality of these services: the number of channels provided by the system, the programming provided on those channels, and the cost of that programming have all grown considerably in this time.�  More recently, however, systems have also begun to increase the number of services that they provide, largely by splitting into multiple services the bundle of programming provided on the lowest level of service.�  These increases in both the quality and the diversity of cable services have in turn fueled comparable increases in subscriber growth – despite accompanying increases in prices – so much so that the industry now approaches its broadcast counterpart in economic importance.

	Accounting for the benefits to consumers from changes in cable prices, programming, and services is of central importance as a guide to regulatory policymaking in the industry.  A recent survey of industry regulatory activity highlights this point.  Cable systems have been deregulated (1984 Cable Act), re-regulated (1992 Cable Act) and partially deregulated again (1996 Telecommunications Act).  At cause has been the persistent growth in cable television prices since the ’84 Act and debate over the extent to which regulation can protect consumers from this growth.�  That prices for cable television services are high, however, does not imply that consumer welfare is correspondingly low.  As emphasized above, associated increases both in the quality and diversity of the portfolio of services offered surely offset, and may indeed outweigh, the loss in welfare associated with high prices. The rationale for regulation at all, as well as the form that it should take, depends on the extent to which consumers value product and quality changes at the expense of price changes as well as the extent to which government policies can affect these gains.�  The measurement of these gains is the purpose of this paper.

	The measurement of the value to consumers of the quality and diversity of cable television services is not an obvious undertaking, however.  In the case of valuing quality change in computing or cars, other markets for differentiated products where this issue has received considerable attention, increased quality is easily quantified – greater CPU speed and larger disk space or more horsepower and better gas mileage, for example. �  Converting such ‘quality units’ into economic value can then be made by modeling the demand for the products embodying these characteristics.� The comparable ‘product characteristics’ for cable services are program networks.  Unlike disk space, however, where a gigabyte is a gigabyte, not all networks are created equally. The value to consumers of an additional program network depends critically on the type and quality of programming it provides. In a phrase: CNN is not the Cartoon network. An accurate measure of the value to consumers from changes in the programming provided by cable systems over time must therefore reflect these differences in the underlying value of individual networks.

	The case of valuing diversity in the cable industry presents different obstacles.  As consumers have heterogeneous tastes for programming, the introduction of a new service with associated new networks by a system, will, ceteris paribus, increase aggregate consumer benefits by satisfying some consumers with tastes for the new programming. If a new service is introduced, however, and networks are shifted to it from existing services – a common practice during this period – the benefit to consumers is not clear-cut.  Those with tastes for the networks provided on the new service should benefit, but those which now must purchase a larger bundle to obtain their preferred networks may not. 

	Few previous studies of the industry have specifically addressed these measurement questions.�  Those that have, notably Crandall and Furchtgott-Roth (1996) and Rubinovitz (1993), estimate models of demand that control for quality change over time by comparing the number of program networks provided on Basic cable service.�  To the  extent individual networks are imperfect substitutes, however, such a measure may over- or understate the benefits of additional program networks as well as the welfare benefits of the reallocation of networks among services.�  Moreover, these studies either focus exclusively on Basic Service or on Basic Service plus an aggregate measure of Premium Services.�,�  As a consequence, they likely underestimate the value of added diversity associated with new service introductions by cable systems by aggregating over these services.

	This paper attempts to avoid these pitfalls by estimating an discrete-choice differentiated product model of demand and supply of cable television services which permit the valuation of both changes in the quality and diversity of cable services over time.  On the demand side, consumers are assumed to have preferences for program networks. The bundling strategies undertaken by cable systems, however, restrict consumer choice in two important ways.  First, because systems bundle networks into services for sale to consumers, the objects of consumer choice are these services, and not the networks which make them up.  This is the no more than the standard characteristic of differentiated products markets.  However, systems also require the purchase of Basic Service in order to purchase any other service.  This is called a ‘tying’ arrangement in the economic literature.� Subject to these restrictions, consumers may choose as they please, implying a final choice among all combinations of services offered by systems and the choice of not subscribing to cable at all.  The discrete choice model reflects these restrictions by specifying a market-specific choice set consisting of all combinations of services offered in that market and assuming consumers select one element of this set.

Taken together, these elements of the model of individual demand provide a unifying framework for measuring the value of cable television services.� First, the framework builds individual demand for whatever services are offered from tastes for the underlying objects of consumer utility, the programming provided on those services.  By separating the link between the convenient institutional definition of a product used in previous studies, i.e. Basic Cable Service, and the different components of that product, the programming provided, we shift the focus of individual choice to its structural foundations. By estimating the value of each of these individual programming networks, the model is able to differentiate between the utility accruing to consumers from the consumption of relatively more valuable and relatively less valuable programming networks. As systems shift programming to new services from existing services or, more generally, change the portfolio of programming provided of any service, the benefit to consumers from those services will change and the model can track that change.  Second, the discrete-choice framework provides a natural means of evaluating the benefit to consumers from any additions (or deletions) to this set imposed by cable systems.  If a system introduces a new service, the choices available to consumers in that market increase to include all of the existing choices alone and in combination with the new service.  As a consequence, the benefit to consumers from facing this expanded choice set grows and the model can track that growth. In addition, we are able to use all the information available in each market and avoid the unpalatable aggregation over individual services frequently employed by existing models of the industry.

To aid in the estimation and applications, the model of demand is then joined with a model of pricing behavior by the cable system in each market. As the vast majority of cable systems are monopolists,� they are assumed to maximize profits with respect to the price of each of their offered services given the structure of demand described above.� 

The principal source of data used to pursue this investigation is a database on the population of U.S. Cable systems compiled and maintained by the Television and Cable Factbook, a cable industry reference.�  We have drawn information on the price, programming and subscribers to each service provided by each of these cable systems at two points in time:  February 1992 and August 1995.�  Because the data report market-level demand for individual services, however, we must aggregate over the individual demands for combinations of services predicted by the model.   The assumption that the joint distribution of individual, idiosyncratic tastes over the combinations of services available in each market is a Type I Extreme Value permits the former aggregation and yields logit market shares for the service combinations among which consumers choose.  Since each of these combinations is mutually exclusive, adding all the market shares predicted by the model for the combination of services containing each particular service yields the market share for that service.  These are then taken to the data.

Following recent advances in the estimation of discrete-choice models of differentiated product markets, we also permit an unobservable (to the econometrician) attribute – quality – in the demand for each service offered by systems.  This induces a correlation between prices and market shares which must be addressed in the econometric estimation. Utilizing techniques introduced in Berry (1994) and modified to accommodate the aggregation over combinations of services described above, we invert the market share equation for each service to equate mean expected consumer utility for that service with a nonlinear function of its market share.� The unobservable quality associated with each service remains as a source of econometric error.  Variables which shift the marginal cost of providing cable service serve as instruments for price.  Price-cost margins obtain from the solution of the systems first-order conditions for profit maximization yield the estimating equations for the pricing model;  variables which shift demand across markets provide instruments for markups.

The results of the estimation indicate that it is cable programming in general – and the most popular cable programming in particular – which largely drives the demand for and cost of cable services.  Estimates of mean willingness-to-pay (WTP) in the 1992-1995 sample for ESPN, CNN, WTBS, USA and The Discovery Channel, the five most popular nationally distributed cable television networks, are $5.02, $0.35, $1.26, $0.96, and $0.87.  By contrast, mean WTP for networks outside these five average between $0.10 and $0.26.  By contrast, while cable programming clearly increases demand for cable, we cannot reject the hypothesis that mean WTP for broadcast programming networks not otherwise available over-the-air are zero. Where widely available over-the-air, however, they do tend to decrease demand for cable services, suggesting that they remain a competitive alternative. In comparison with the 1992-1995 sample, estimates for the 1988-1991 sample indicate that average tastes for cable programming have changed significantly over time, no doubt reflecting program expenditure increases by networks, while that for broadcast and premium programming have remained constant..

	Our principal practical application of the model is in the development of a quality-adjusted price index for cable television services.�  To do so, we rely on the construction of an analogue to an exact group cost-of-living index in the spirit of Pollak (1980).  This, in turn, relies on the characterization of heterogeneous household tastes within markets with the preferences of a representative consumer.  As described in recent work by Anderson, de Palma, an Thisse (1993) and Feenstra (1995), the representative consumer’s preference map serves as the social welfare function required for the exact group index.  We begin by measuring the welfare change to consumers from the observed changes in their choice set over time. As the change in the choice set is a consequence of four separate, component, changes – in the services provided, in the programming provided on those services, in the prices charged for those services, and in characteristics of consumer demographics and cable markets, we disaggregate the welfare change into these four components.  Taking these magnitudes as given, we then consider the initial choice set and measure the changes in the price of Basic Service which would yield identical welfare changes.�  This disaggregation of the overall index into its component parts has the advantage of illustrating which aspects of changes in the choice set – namely changes in diversity, quality, or price – yielded the greatest and least consumer benefit.  In a final exercise, we compare our quality-adjusted index with the Consumer Price Index for cable television service maintained by the Bureau of Labor Statistics.   

	Our principal finding is that failing to account for the benefits of increased quality and variety in cable television services across our sample periods yields an index which largely duplicates the price increases reported by the Cable CPI.  In particular, while the Cable CPI reports price increases of 14.8% over the period January, 1989 to July, 1995, our index accounting only for price increases in cable services yields a comparable estimate of 16.7%.  Incorporating consumer benefits from the addition of new services, the addition of programming to all services, and increased tastes for existing programming, however, yields an aggregate index which suggests a slight decrease of 1.1% in cable prices.  Effective price declines due to the introduction of new services and the introduction of new programming to these and existing services account for approximately 60% and 40%, respectively, of this differential benefit.  We conclude therefore that existing price indexes understate the true benefits of changes in cable television services over this period.  This conclusion then calls into question the need for further industry regulation.

The balance of this paper proceeds as follows.  We first establish the stylized facts which are the basis of our analysis.  In particular, we define the range of contemporary cable television services available and describe the changes in these services over our two sample periods.  The model of individual demand for cable services is then specified and the aggregation assumptions required to permit its estimation on a cross-section of market-level data are described.  The structure of econometric error is explicitly made and the modifications required to estimate the model by instrumental variables are delineated.  The model of pricing is then introduced and the pricing equations derived. The implications of the assumed functional form for individual tastes in cable markets is discussed and the identification of the structure of cost and preferences considered. The estimates are then presented and interpreted and the quality-adjusted price index for cable service derived.  A final section considers the implications of our results for industry regulatory policy and discusses possible extensions.



2.  Cable Television Service:  An Introduction

Cable television service is characterized by the provision of a portfolio of programming networks, bundled into one or more services and offered to consumers in local, geographically separate, cable markets by monopoly cable systems.�  Systems offer three principal types of networks.  Broadcast networks are television signals broadcast in the local cable market by television stations and then collected and retransmitted by cable systems.  Obvious examples are the major, national broadcast networks – ABC, CBS, NBC, and FOX – as well the programming broadcast by public and independent television stations.  Cable programming networks are advertising-supported general and special-interest networks distributed nationally to systems via satellite. Among these are some of the most recognizable networks associated with cable, including WTBS, CNN, and ESPN.  Premium programming networks are advertising-free entertainment networks, typically offering full-length feature films.  Among these are equally familiar networks like HBO, Showtime, and the Disney Channel.�   Broadcast and cable programming networks have historically been bundled together by cable systems and offered on what is known as Basic Service while premium programming networks have typically been separated into individual services and sold on an à-la-carte basis as Premium Service(s).�  Some systems, however, do elect to split Basic Service and instead offer some portion of their cable programming networks on multiple services.�  These are called Expanded Basic Services.�  Figure 2-1 summarizes the typical allocation of these different types of programming for systems that do and do not offer Expanded Basic Services. 

	The introduction of new program networks over time into existing services and the unbundling of the cable programming networks historically provided on Basic Service into new Expanded Basic services are the focus of this paper.  As has been the case since the advent of the industry, the former event has largely been driven by increases in system channel capacities.  As capacities have risen, from an average of 12 in the mid-1970s to 27 in 1984, 34 in 1991, and 40 in 1995, systems have exploited this capacity to provide more program networks.�  Such increases qualify as changes in the quality of cable service.  The introduction of Expanded Basic Services, however, is a relatively new phenomenon.  These, in turn, qualify as a changes in the variety of cable services.�

	In this paper, we take a very particular view of how to parameterize the quality of cable services.  As we believe consumers purchase cable in order to view programming, the quality of a given service is assumed to depend upon the identities of the individual program networks provided there.  In particular, cable services providing more programming, and more importantly, more of the most popular programming, are supposed to be valued more highly by consumers.� As such, as an indicator of the quality of programming provided on any given service, we measure the number of the “most popular” cable programming networks provided on that service.  The “top 40” such cable programming networks available in the United States as of December, 1992 are listed in Table 2-1. This line of argument appears to suffer from circular logic:  consumers attach value to the most popular programming, but of course the most popular programming is that which consumers value most highly. The penetration of networks onto systems, however, takes years to build.�  As a consequence, at any point in time, the nationwide popularity of individual program networks is largely fixed and can serve as a good indicator of overall worth to consumers.�

This narrow view of the quality of a cable service is predicated on the belief that programming networks, particularly the most popular programming networks, are poor substitutes for each other.  There is some justification for this point of view.  Networks, particularly cable networks, are differentiated in many ways.  First, they tend to differ in the overall category of programming that they provide.  ESPN provides 24 hour sports coverage, CNN provides 24 hour news coverage, The Discovery channel provides educational programming, Nickelodeon provides children’s programming, and MTV provides music news and videos.  Even those networks that provide ‘general-content’ programming, for instance the USA network, WTBS, and TNT, tend to systematically differ in the type of programming they provide.�  The same is true for other networks that compete within the same category.  CNN, Headline News, C-SPAN (I and II), and CNBC each provide news programming, but of varying kinds.�



3.  The Cable Industry in the Late 1980’s and Early 1990’s

	The purpose of this section is to introduce the data used in the analysis and to establish the stylized facts that are the basis of that analysis. In particular, we investigate the extent of service, programming, and price changes undertaken in the industry over the period 1989-1995.  In so doing, we pay particular attention to changes in the most popular programming offered to subscribers.



3.1   Data 

This paper compiles a market-level dataset on a panel of United States cable systems.  The primary source of data for these systems is Warren Publishing’s Television and Cable Factbook Directory of Cable Systems.  The Factbook conducts detailed annual surveys of the population of United States systems and records the information in a database whose contents are published in annual editions.  Systems are asked about characteristics of their market, their system, and the services that they provide.  In particular, systems are asked to report, for each service offered, the number of subscribers to that service, the monthly fee for that service, and the identities of the broadcast, cable, and premium programming networks provided on that service.

The data for this paper consists of two draws from this database. The first sample was drawn in February 1992 and the second sample was drawn in August 1995, and contains the most recent information available to this paper.�  As system responses are continuously entered into the database, the vintage of the information is not the same for each system, however.  As a consequence, the data from the first sample spans the period 1988-1991 while the data from the second sample spans the period 1992-1995.  While there are over 10,000 cable systems in the United States, only 344 systems were both (1) present in each sample and (2) provided sufficiently reliable information to be used in the study. Appendix A discusses in detail the collection method used for the data and chronicles the conditions required of it to be included in the analysis.



3.1.  Changes in Services, Programming, and Prices

Table 2-2(a) describes the change in the overall quality of the portfolio of programming provided by the cable system between the two sample periods in our panel. As can be seen there, on average, cable system capacity increased by 3 channels, from 32.66 to 35.66, over 2 of which were devoted to the carriage of additional cable program networks.  Furthermore, these channels were largely devoted to the carriage of relatively popular programming.  Nearly 1.5 of the 2+ channels, on average, went to the carriage of previously unavailable top-20 program networks and nearly all, 1.82 on average, went to the carriage of previously unavailable top-40 program networks. 

We focus next on the introduction of new, Expanded Basic Services.  While only a handful of systems, 5, elected to partition Basic Service into separate components in the earlier data, by 1995, over 17%, 60, did.  Of these, nearly half, 27, offered two Expanded Basic Services in addition to Basic Service.  

The introduction of these new services had an important impact on the distribution of cable programming networks across services.  The balance of Table 2-2(a) shows the distribution of program networks by type of service.  While the total number of cable programming networks increased on Basic Service as a whole, from 11.62 to 12.30, there was substantial attrition at the top. The average number of top-5 networks declined substantially, from 4.26 to 3.99, while the number of top-10 networks increased only slightly, from 6.42 to 6.51 networks.  As we stated earlier, the total number of top-5 networks offered on cable increased over this span.  Where, then, did they go if not to Basic Service?  To Expanded Basic Services.  For those systems that offered Expanded Services, the first such service averaged a 2.15 top-5 networks, 3.73 top-10 networks, and 7.87 total cable networks.  In addition, the second such service, where offered, averaged another top-5 network and another 3 total networks.

The introduction of new services also had strong impacts on the penetration across services for given networks.  Table 2-2(b) describes the percentage of systems that carried each of the top-20 networks and the service that they carried them on.  While ESPN, the most popular cable network, increased its penetration on the cable systems in the data from 97.7% to 99.1%, penetration on Basic Service fell to 93.9%, the balance being offered on Expanded Services.  Even stronger effects were seen for CNN and WTBS.  In each such instance, over 10% of cable systems in the sample shifted these networks from Basic to Expanded Basic services.� As emphasized later in the paper, the incidence of networks on different services is critical to their identification in the empirical estimation.

The introduction of Expanded Basic Services by a subset of systems suggests that the experience of consumers in these markets might differ significantly from those in markets that didn’t introduce Expanded Basic Services.  To investigate this issue, we consider the experiences of each of these subsets individually.  Tables 2-3 through 2-5 describe changes in the services, programming, prices, and market shares for those systems that (1) Did not introduce Expanded Basic Services, (2) Introduced one Expanded Basic Service, and (3) Introduced two Expanded Basic Services.  In the balance of this section, we will refer to the latter two sub-samples according to the number of services that they introduced.�  Thus, there were 281 systems that did not introduce new services, 31 one-service markets, and 26 two-service markets.�

We consider first changes for those systems that did not introduce new services.  These changes are easily summarized:  such systems witnessed slight increases in programming, prices, and market shares. In Tables 2-3(a) and 2-3(b), we see that total capacity increased 2.3 channels, of which over 70%, 1.6, were allocated to top-40 cable programming.  Increases in carriage were distributed  across the range of networks offered.  Prices for Basic Service increased slightly, from $12.90 to $13.43 as did market share of Basic service, from 64.0% to 66.3%.  

Very different results obtain, however, for those systems which did introduce Expanded Basic Services.  Focusing first on the total programming offered, Tables 2-4(a) and 2-5(a) show that such systems were more likely to increase their channel capacities as well as offer more programming on that capacity.  The introduction of Expanded Basic Services also had a significant impact on the  allocation of that programming across services.  While such systems offered over 4 of the top-5 networks on Basic prior to their introduction of Expanded Basic Services, this figure dropped to 2.03 for one-service markets and to 1.58 for two-service markets afterwards.�  Similar results, although not as severe,  obtain when we expand the analysis to top-40 networks.  Here, the number of networks on Basic falls from 17.0 and 15.9, respectively, to 9.2 and 11.8.  

While programming was lost on Basic Services, it was gained on Expanded Basic Services.  In one-service markets, 9.9 total cable networks were added, over 2.5 of which, on average, were top-5 networks.  In two-service markets, 5.2 and 2.9 total networks were added, 1.8 and 1.1 of which, respectively, were top-5 networks.

While many networks were transferred, however, prices for these new Expanded Basic Services did not reflect these moves.  For instance, in one-service markets, while more than half of the total cable programming offered by systems was done so on Expanded Basic Services, its incremental price was half that of Basic Service ($5.81 v. $11.00).  This was true even though an even greater percentage of the most popular programming was offered on Expanded Basic Service.  Similar results obtain in two-service markets.  As a consequence of being offered so much for so little, the vast majority of consumers who elected to buy Basic also purchased Expanded Basic Services.  Penetration of Expanded Basic among Basic subscribers was over 90% (57.5% / 62.9%) in one-service markets and over 90% and 80%, respectively, in two-service markets.  In addition, despite aggregate price increases, market shares for all services grew.

In contrast to Basic Service changes, Premium Service changes were limited.�  Across all markets, prices fell slightly and market shares declined. 



Implications

The implications of these service, program, and price adjustments can be summarized in the following list:

‘Top’ networks do appear to be relatively important in driving demand.

While this is an empirical issue, there is some evidence here to support the contention that the carriage of the most popular networks and not total networks, is the more important determinant of demand.  For support we turn to two facts.  First, systems were more likely to provide top-5 networks on Expanded Basic Services.�  While we are not in this paper analyzing system bundling decisions directly, the move to provide relatively more top-5 networks on Expanded Basic Services when compared to Basic Services suggests their relative importance. We also note that these services had very high subscription rates as a percentage of Basic Service.  This too suggests the high value placed on these services by subscribers.� 

Consumers appear to have valued the program and service changes by systems.

While the distribution of programming across services differed somewhat for systems that did and did not introduce new Expanded Basic Services, on two points did all markets agree:  (1) on average, prices for Basic Service(s) increased, and (2) on average, market shares for Basic Service(s) increased.  While perhaps the magnitudes of these increases were unremarkable for systems that maintained a single Basic Service, the same is assuredly not true for those that introduced new services.  Given the remarkable percentage of Basic subscribers who also subscribed to the these new services (where offered), the relevant price to the vast majority of these consumers is the sum of the Basic Service prices.�  In one-service markets, for instance, the total price for all Basic plus Expanded Basic Services increased, on average, from $13.46 to $16.81.  In two-service markets, the gain was from $14.02 to $19.31. Yet despite these substantial increases,  market shares, at least for Basic Service, actually increased. Taken at face value, these results indicate strong tastes for the changes introduced by systems in the variety and quality of cable service as measured by the services offered and programming offered there.

The tie of Basic Service to other cable services is extremely important to account for observed prices and market shares.

Understanding the structure of choice decisions in cable markets is critical to rationalizing the difference in per-channel prices for Expanded Basic Services relative to Basic Services. We consider one-service markets as an example.  In these markets, consumers paid, on average, $1.19 for each cable network offered on Basic Service.  The comparable figure for Expanded Basic Services:  $0.59.  This despite average quality – as measured by the number of top networks offered – being higher on the latter service.  Of course, the presence of other programming on Basic Service can probably rationalize some of this price difference, but not all.  It is easily done, however, by considering that consumers are not able to buy Expanded Basic Services (or any other than Basic service) directly, but are first required to buy Basic.  For those that particularly valued Basic, the relevant price for Expanded Basic Services is indeed the incremental price; however, for those that do not, the relevant price is the total (Basic plus Expanded Basic) price.� 

	

Taken together, these results suggest both that the welfare reduction associated with system price increases may have been offset by increases in the variety and quality of the services offered.  In addition, it suggests that the modeling of consumer choice needs to reflect both the tie of Basic Service to other service purchases as well as the differential importance of individual program networks.  In the next section, we introduce an equilibrium model of the industry that can address all of these issues.



2.2  The Model

2.2.1  The Demand for Cable Television Services

The model of demand developed in this paper is designed to accommodate multiple service offerings by cable systems and the measurement of the demand for the programming provided on any of those services. As such, we rely on recent models developed in the Discrete-Choice, Differentiated Products demand literature and extend them to the case of tied products and unobserved elements of the choice set. The salient features of these models as applied to cable television can be summarized as follows.





First, drawing on the Differentiated Products literature introduced by Lancaster (1966) and Rosen (1974),  we specify that the building blocks of individual utility, and thus demand, for cable television services in the model is the programming network.  To the extent individuals value quite highly certain programming networks and less highly others, those services containing more valued networks will command greater demand.�

The bundling strategies undertaken by cable systems, however, restrict consumer choice in two important ways.  First, because systems bundle networks into services for sale to consumers, the objects of consumer choice are these services, and not the networks which make them up. Because different systems offer different services and individual systems offer different services at different points of time, the size and composition of this set varies in both the cross-section and the time series.�  As a consequence, if the system offers only a single, basic cable service, then consumer choice in the market is binary:  to buy this service or not.�  If, however, as is more likely the case, the system offers multiple services, both expanded basic and premium, then consumer choice in this market is more complicated.  In principal, a consumer could purchase any or all of these services or, alternatively, choose not to subscribe to any cable services.  However, systems also require the purchase of Basic Service in order to purchase any other service. In practice, then, consumer choice is multinomial:  to buy nothing or to buy one of the union of Basic Service with any combination of additional services.�

	Reflecting this institutional structure, we draw on the discrete choice literature originally developed by McFadden (1974) and posit that an individual purchases one among the set of combinations of cable services available to him.  We begin by characterizing individual choice in this context



Individual Choice in Cable Markets

Consider a cable market, indexed by n.  Let Sn enumerate the set of services offered by the cable system in market n, where S is indexed by n to reflect that systems in different markets differ in the number of services they offer.  Let s index the services in Sn and let � EMBED Equation.2  ���indicate the number of such services provided.  As described above, consumer choice in market n consists of the option of purchasing no cable service, or of purchasing Basic Service and any combination of other services offered by the system in market n.  Let Jn enumerate the set of such choices.  Similarly, let j index the choices in Jn and let � EMBED Equation.2  ��� indicate the number of such choices.

The relationship between the choice set, Jn, and the set of services, Sn, is critical to an understanding of the model.  Much of the modeling effort undertaken in this paper arises we observe information about Sn, the set of services offered in market n, while choices are made from Jn, the set of combinations of services offered in market n which include Basic Service.�  We discuss this point more fully in the following paragraphs.

Given the market-specific choice set, Jn, we next specify the components of the individual utility to any element of that set.  The utility to an individual, i, from the selection of any product, j Î Jn, is characterized by a vector of attributes of the product, (Xjn, pjn, hjn) and an individual-specific, idiosyncratic taste parameter, eijn.   In this notation, pjn stands for the price and (Xjn, hjn) stand for observed and unobserved attributes of product j in market n.  Since aggregate tastes for cable service may vary across markets and time, we additionally control for this variation by also incorporating a market-specific vector of demographic attributes, Dn, in the utility specification.�  This can be interpreted as the impact to mean utility from the purchase of any cable service accruing to all individuals in market n.  Individual differences from this average are then captured by the eijn.

The general form for the utility to individual i in market n from the purchase of product j is then given by

�EMBED Equation.2���

where qD is a kD-dimensional vector of parameters representing the utility of each of the observed attributes, Xjn and pjn, of cable service to individuals in market n and differences across markets in the tastes for cable service, parameterized by Dn.�,�

To provide the reader with some intuition, we briefly discuss the specification of the observable attributes of each cable services, Xj, j Î Jn, in each cable market.  The parameterization of Xj is central to the accurate characterization of individual demand for cable television services.  The maintained assumption throughout this paper is that the utility to consumers from the purchase of cable television service in a given market derives solely from the programming offered on that service.  Reflecting this belief, Xj is specified to depend on the identities of the particular programming networks offered on product j.  

Because the programming provided on any service may not exhaust all the relevant dimensions of cable service in each market, an unobservable (to the econometrician) attribute is also incorporated into the demand for each service offered by cable systems.  We call this attribute the unobservable component of ‘quality’ of that service, although it could equally well proxy for signal reliability or service record -- anything which would impact the mean utility to consumers for each service which is not measured by the programming provided on it. In the specification above, these unobserved attributes are parameterized by hj.  As it is assumed that Xj captures the observable elements of demand for cable television service, for all j Î Jn, it is assumed that Ehj= 0.�  Because quality is assumed to be observable to all agents in the market; it enters into each system's profit-maximization problem and is therefore correlated with price.  This introduces a source of endogeneity which must be addressed in the econometric estimation in order to identify the structure of consumer tastes for cable service.�

To close the model of individual choice, an individual, i, is assumed to choose that product which yields to him the greatest utility: 
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Choices 1, 2, ..., � EMBED Equation.2  ��� index the various combinations of cable service which include Basic Service offered in market n and product 0 indexes the outside good,{� EMBED Equation.2  ���}, that of no cable service.

The advantage of this Discrete-Choice Differentiated Products model of individual choice in cable television markets derives from the unifying framework with which it can evaluate the utility, and thus the demand, for the portfolio of cable television services offered by each system.  Individual demand for combinations of cable television services is built from tastes for particular programming networks; the selection among those service combinations is determined by the utility to the programming provided on them.�  For given preferences, the model can therefore evaluate the utility to consumers of an arbitrary bundle of programming networks allocated among services in any way.  In addition, we can naturally incorporate the tie of Basic Service to the purchase of all other services offered by the system.  Individual choice is permitted among all combinations of services which include Basic, but not among any combinations which exclude it.  Like in the real world, the model does not permit the purchase of HBO alone.

	In the context of the changes in programming, services, and prices observed in the previous section, the implications of this flexibility are as follows.  First, we can parsimoniously model demand to depend on the presence of individual networks.  To the extent the presence of individual, highly popular networks like ESPN or CNN drive demand for cable, including dummy variables for their presence will measure this effect. Second, the model naturally accommodates the introduction of Expanded Basic Services and the reallocation of programming among these and Basic Service.  The introduction of a new service in market n merely adds an element to Sn, the set of services offered in that market.  This in turn implies a corresponding increase, indeed a near-doubling, of the choice set, Jn.�  The reallocation of programming among services implies a corresponding recalculation of the utility (and thus the demand) for the offered choices.  Those that lose programming, i.e. Basic Service, become less desirable while those that gain, i.e. Expanded Basic Services, become more desirable.  Third, the model naturally uses all the information available in the market.  Every service offered, every price charged, every network carried, is incorporated into identifying consumer tastes for programming.  In contrast to existing models of cable demand, no aggregation across services is required.  In the context of identifying tastes for individual networks offered in (nearly) every market, differences in their allocation across services is a (nearly) necessary condition.�  Finally, the model is built from strong conceptual foundations.  By building demand from the assumption of utility maximizing behavior, we can draw on the tools of applied welfare analysis.  In particular, subject to the merits of the assumptions underlying their construction, we can quantify the benefits associated with any of (1) Increases in the choice set, Jn, (2) Changes in the programming provided on the different choices, Xj, (3) Changes in prices, pj, and (4) Changes in demographic characteristics.  Our principal application, the construction of a quality-adjusted price index for cable service, requires this behavioral foundation. 



Specification of Consumer Tastes and Aggregation over Individuals

The model as specified is a model of individual demand for the combinations of cable services offered to households. The data, however, provide market shares for each of the individual services provided by the system.  As a consequence, we must aggregate across both individuals and service combinations in order to identify the structure of tastes for cable service from the available data.

This aggregation requires the specification of a functional form of the utility to each combination of services, Uij(Xj,pj,D,hj,eij | qD), and a distribution among consumers in each market of idiosyncratic tastes, eij, for those service combinations.  Following McFadden (1978), I assume that utility to consumer i for the set of choices, Jn, is given by the following linear specification:
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where Vj(Xj,D,pj,hj | qD) stands for the mean utility to individuals in market n from the selection of product j, and eij represents the variation of individual i's idiosyncratic tastes for product j around that mean.�  The vector qD = (a,b',g')', parameterizes mean consumer marginal utility for income, marginal utility for programming networks, and differences in aggregate tastes across markets and time arising from different demographic features of the market.  Note that in addition to permitting the mean utility of each choice to differ according to the demographic features of the market, we also permit the marginal utility of income to differ as well.

Different individuals have different tastes and thus make different choices.  For any given individual, that choice is deterministic.  Market demand for each choice is then determined by the set of tastes in the population of consumers such that each is preferred to all others.�

The decomposition of utility into a component common to all individuals, Vj, and a component specific to each individual, eij, is often used to analyze demand in the presence of heterogeneous preferences among consumers regarding the value of the products of choice.�  In our case, these products represent combinations of cable television services, the tastes for which are likely to vary across consumers.�  However, while the general form of this decomposition presents an accurate characterization of tastes in cable markets, its implementation requires a specification of a distribution over the unobserved consumer tastes for alternatives in each cable market, ei= (ei1, ei2,..., � EMBED Equation.2  ���).  This specification is central to any empirical implementation, determining both the flexibility of substitution patterns permitted among products as well as the form of market demand.  Much of the recent work in implementing product-level models of demand for discrete goods have focused on the specification of these tastes and their implications for characterizing demand.�  

	In the specification implemented in this model, consumers tastes for products are assumed to be continuously distributed within markets according to a Type I Extreme Value distribution, independent across individuals and products.  Given this assumption, the market share for choice j, wj, as a function of the characteristics of all other choices in the market is given by familiar multinomial logit market shares:
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where the utility of the outside good has been normalized to zero.�



Aggregation over Combinations of Services

Under normal circumstances, we would transform the above equations and estimate the model.  As mentioned earlier, however, while individual choice is defined over all products, j Î Jn, in market n, only the market shares of each service, s Î Sn, are available in the data.�  That is to say, while we may observe the market share of each of Basic Service, HBO, and the Disney channel in a market, we do not observe, for instance, the share of the market that buys all three.�  To match the model with the data requires aggregating the market shares for choices predicted by the model to the market shares for services observed in the data.

Measuring the market shares of each of these services, however, is relatively easy.  Since the set of choices containing, for instance HBO, is easily enumerated, the market share for HBO is just given by the sum over that set.�  This process is akin to adding across a joint probability distribution to obtain the corresponding marginal probabilities.  

With a slight abuse of notation, we define � EMBED Equation.2  ��� to be those choices containing each service, {j Î Jn | j contains service s}.�  Then the market share for each service, s Î Sn, is given by the sum of all product market shares containing that service: �
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Note that this implies that the number of demand equations in each market is equal to the number of services – Basic, Expanded Basic, or Premium – offered by the system in market n, defined earlier as � EMBED Equation.2  ���.  



Endogeneity and Estimation

The first step towards estimation is to transform each these shares into a tractable form.  Taking the log-ratio of the service shares, ws, relative to the outside good, w0, yields:�

�EMBED Equation.2���		(2-5)

where we’ve exploited the definition of Vj in the last equality.

Because of the correlation between price, pj, and the unobserved product quality, hj, estimation of the above equations (excluding the unobservable hj) by Non-Linear Least Squares would yield inconsistent estimates of the parameters qD = (a, b’, g’)’.  Moreover, the traditional solution to this problem, instrumental variables estimation, is complicated by the non-linearity of the log-share functions in the error, hj.�

To accommodate the endogeneity of price, we pursue a strategy of instrumental variables estimation first suggested by Berry(1994) and modified to accommodate the aggregation over the combinations of services, � EMBED Equation.2  ���.  In particular, after some algebraic manipulation, we invert the market share equation for each service offered in each cable market to equate mean expected consumer utility for each service with a nonlinear function of its market share.  The unobservable quality associated with each service remains as a source of econometric error.  Since we can solve for this error as a function of observables and taste parameters, conventional instrumental variable techniques obtain.  Variables which shift the marginal cost of providing both each services offered by the cable system in each market serve as instruments for price.  The intuition of the process is described as follows; a detailed derivation is provided in Appendix B.

Implementing the Berry procedure requires a one-to-one mapping between observed market shares, ws, and unobserved quality, hj. Indeed, Berry (1994) presents a convenient solution for the typical case of unobserved individual heterogeneity which is distributed as a Type I Extreme Value, as is the case here. In the case of the aggregation over products required by the limitations in our data, however, this solution is unavailable to us and must be modified slightly. 

The core of the problem is that while there are only as many as 8 market shares, ws, observable in each market, there are as many as 27 unobservable errors, hj.  To resolve this issue, we make one assumption and one mathematical simplification.  First, we assume that the utility of the combination of any set of services simply equals the sum of the utilities of its component services. This assumption unfortunately eliminates complementarities in either cost of production across services, although complementarities within services are still possible.� An immediate benefit, however, is that the unobservable error associated with each combination of services is merely the sum of the unobservable errors associated with each service in the combination, or �EMBED Equation.2���.  As such, it succeeds in equating the dimensions of the observable and unobservable components of the model. 

It remains, however, to solve for each of these unobservable service components, hs, as a function of observables and parameters.  This is complicated by the severe non-linearity of the market share functions, ws, in h.  As described in more detail in the Appendix, the logit structure to each product share, wj, permits a factorization of service shares which permits a solution.  The intuition can be described as follows.  Suppose a system elected to offer a new service, e.g. Expanded Basic, to the set of services it was currently offering in the market.  Because of the independence of the error structure across alternatives inherent in the logit structure, the incremental utility to any individual from the purchase of the new service would be the same, regardless of the existing combination of services chosen by him.  This feature provides a natural method for measuring that incremental utility.  Consider the market share of all consumers who choose to subscribe to the new service as well as the market share of those who do not.  Given the independence structure described above, that these market shares are different can wholly be ascribed to the incremental utility of the new service.  In fact, for all Expanded Basic and Premium Services, the difference in the log ratio of the market share for the service and the log ratio of the market share for cable services excluding that service identifies that incremental utility:
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where r indexes the Expanded Basic and Premium services offered in the market in addition to Basic Service, and wr and � EMBED Equation.2  ��� are the market shares for all cable services including and excluding, respectively, that service.�  This solution then permits a comparable solution for hb, the unobservable component of utility associated with Basic Service:
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where b indexes Basic Service and the third equality exploits the definition of Vb. 

	Taken together, these � EMBED Equation.2  ���equations defined by (2-6) and (2-7) imply a solution for  hs, s Î Sn, as a function of the observable variables, (wn, Xn, Dn, pn), and the parameters of the model, qD = (a, b’, g’)’.  The specification of the population moment conditions underlying the estimation of this model of demand and alternative econometric specifications are discussed after introducing the model of pricing behavior.



2.2.2  The Pricing of Cable Television Services

	While the above system of demand equations could be estimated of its own accord, we pursue modeling the supply side of the market as well.  This has the benefit of providing important cross-equation restrictions on the system of equations and permitting the measurement of the efficiency as well as welfare gains from changes to the set of services offered by cable systems over time.

	Reflecting the institutional features of cable television supply, the structure of the cost of providing each offered service is assumed to consist of a fixed cost and a marginal cost which varies according to the programming provided on that service and demographic features of the cable market: �
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where Fsn, csn( ), and Csn( ) measure the fixed, marginal, and total cost of providing each service, s Î Sn, in market n, Xsn  are, as for the system of demand equations, the observable attributes of service s in market n, and Wn is a vector of attributes shifting marginal costs across markets.  As for the system of demand above, for ease of exposition, the index for the market, n, will be omitted from this point forward.

	The solution of each cable system’s profit maximization problem yields equilibrium conditions for the price of each offered service as a function of the marginal cost of that service and of the demand for that service.  Given the above structure, firm profits are given by
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where P* stands for per-household profits, defined as P /HP, p equals the vector of prices for the � EMBED Equation.2  ��� services offered in the market, and for the second equality knowledge about the size of the market, measured by the number of homes passed, HP, is exploited.�  Firms are assumed to maximize profits by choice of the price of each service, s Î Sn, they offer in their market.�  

Given the assumed distribution of tastes within each cable market, the institutional feature that Basic Service purchases are tied to the purchase of any additional services greatly simplifies the solution to this problem and yields closed form solutions for the optimal price-cost margins for each offered cable service:�
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where xs, defined as ps - mcs, are the price-cost margins for each service offered in market n.  This solution suggests that systems maximize profits by setting the price of Basic Service equal to its marginal cost plus a markup equal to � EMBED Equation.2  ��� and setting the prices of all additional services equal to their marginal costs.  As a consequence, any monopoly rents accruing to cable systems can be exploited in the pricing of just the Basic Service tier.  This structure then implies pricing equations of the form:
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where r, as usual, indexes the Expanded Basic and Premium Services offered in market n.

	We take a moment to explain the intuition underlying the optimal prices derived from this framework. It is the requirement tying the purchase of Basic Service to all other services, in conjunction with the assumed distribution of tastes for each of the products containing these services, which is the fundamental cause of this result.�  For this assumed distribution, if systems elected to price some or all of their additional services above instead of at cost, this would imply a reduction not only in the demand for that service, but also in the demand for Basic Service. This occurs as those consumers who were just indifferent between purchasing, for example, {Basic Service, HBO} at the old price, pb + ph, and who would not purchase {Basic Service} alone at its given price, pb, drop out of the market completely when the price of HBO, ph, is increased.  In this way, profits from the sale of Basic Service to those individuals who would not otherwise have purchased it, extracts the consumers’ surplus which would have arisen from untied sales of HBO at price ph.�  As a consequence, the optimal pricing strategy is to not forgo the loss of sales of Basic Service stemming from increases in the price of additional services, relying instead on the increase in demand for basic from consumers who value these additional services highly enough to cause them to purchase Basic Service when they otherwise would not have.�

The marginal cost functions, cs( ), are parameterized as
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where ns measures unobservable components of marginal cost for service s.  Following the strategy pursued in the demand section, implicit in this specification is the assumption that only that programming provided on each service impacts the marginal cost for that service.�  

Substituting these into equation (2-10) above yields the estimating equations for the pricing model:  
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	Taken together, these � EMBED Equation.2  ��� equations imply a solution for  the n, the s-vector of unobserved cost errors, as a function of the observables, (p, X, W, w), and the parameters of the model, qS = (a, r’, d b’, dR’)’.



Pricing and the 1992 Cable Act

In September of 1992, Congress passed the Cable Television Consumer Protection and Competition Act, also known as the 1992 Cable Act.  As the title suggests, the principal purpose of the Act was to limit the rates charged by systems for most types of cable service.� In 1993 and 1994, the FCC promulgated a set of rules establishing a cap for the prices charged by cable systems for both Basic and Expanded Basic services.  Premium services and a-la-carte programming were excluded from the regulations.  Regulation was not mandatory, however.  Instead, local franchise authorities had the option of certifying with the FCC to regulate.�  Many franchise authorities elected not to do so.� Regulated systems were mandated to compare their September 1992 rates for programming to a benchmark rate charged by a subset of systems determined by Congress to face "effective competition,” reducing it by as much as 17% if it exceeded this benchmark.�  

	The pricing equations given in (2-11) assume profit maximizing behavior on the part of the cable system, an assumption not likely to hold in the presence of the price regulation described above.  As a consequence, we modify slightly the estimating equation for those observations in the dataset reported after September, 1992, to accommodate these regulations.  In particular, we permit the markup in (2-11) to vary, presumably to decline, in those markets where franchise authorities certified with the FCC to regulate Basic service.  This practice is in the spirit of the Conjectural Variations literature and has precedent in the analysis of the impact of regulation of cable system pricing.�

	For systems in the earlier sample which predates the passage of the Cable Act, equations (2-11) continue to hold.  For the systems in the latter sample, however, the following, modified, equations are used:
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where Cert is a dummy variable indicating those markets where the local franchise authority has elected to regulate.  f in this context measure the percentage reduction in the markup present in those markets.�   Adding these � EMBED Equation.2  ��� equations to the � EMBED Equation.2  ��� demand equations given by equations (2-6) and (2-7) yields the 2*� EMBED Equation.2  ��� system of demand and pricing equations taken to the data.



2.2.3.  Alternative Distributional Assumptions on Tastes

	Having fully described the models of demand and pricing and derived their associated estimating equations, we now discuss the implications of our distributional assumptions on tastes and consider alternative specifications.   The weaknesses of the Type I Extreme Value specification for the distribution of consumer tastes for products and the implied Logit product market shares are well known.�  Principle among these is the property that fitted market shares have the Independence from Irrelevant Alternatives (IIA) property implying that the ratio of any two market shares is independent of the presence of additional products in the market.  IIA is problematical in situations when certain choices are more similar than others, as might likely be the case for cable television services.�,�  Furthermore, the validity of this two-part pricing structure depends critically on the validity of the underlying assumption of logit demand for combinations of services.  As a consequence of these sorts of counter-intuitive implications of logit specifications, recent advances in the implementing less restrictive specifications in models of demand built from individual discrete-choice models of demand have achieved some acceptance.  Because of the importance of this issue, these competing alternatives to the specification outlined above are briefly discussed here. 

	There are two general approaches to implementing more general taste structures.  The first approach relaxes the functional form assumption somewhat while still maintaining closed-form estimating equations.  Generalized Extreme Value (GEV) distributions, including those yielding nested logit market shares, pursue this approach.�  Choices are grouped according to a priori expectations of ‘sameness’ and the variance-covariance matrix is parameterized to permit correlation in unobserved tastes within these groups.  Exploiting the structure of demand in a manner analogous to the methods described in this chapter, closed form market shares for each product, wj, obtain as a function of the mean utilities for that product, the mean utilities for products in the same group, and the similarity parameters described above.  A second approach assumes a much more general distribution of tastes, with the consequence that the computed market shares obtained under the assumed distribution do not have closed form values.  As a result, the implied market shares are computed instead via simulation.� As this process must be undertaken for each share for each observation at each step in the econometric estimation, it is very computationally-intensive.  It has the benefit, however, of not imposing any structure on the correlation in tastes among products.�

	Neither of these approaches is feasible, however, in the context of aggregation over the product market shares described in this chapter.�  For the closed-form results of the former method to obtain requires observations on each of the product market shares, wj, defined over combinations of services available in the market. Since we observe only the aggregate market shares for each service ws, s Î Sn, and not the market shares for the combinations of these services, wj, j Î Jn, the straightforward implementation of the GEV procedure is not possible. Moreover, introducing a GEV structure and its associated covariance parameters across cable services and trying to solve for the mean utility to each service as we did for the case of logit demands immediately breaks the solution mechanism which yields the demand-side estimating equations, (2-6) and (2-7).�  Similarly, introducing a general error structure and solving numerically for the errors, hs, as a function of the observed market shares, ws, is also infeasible. The iterative method and existence proof which forms the core of the Berry (1994) inversion proof critically depends on the presence of a contraction mapping of the market share function w=(w1(h1), w2(h2), …, wNj(hNj)).  In the context of completely general product share aggregation, the contraction mapping assumptions no longer hold and a unique solution to h(w) is no longer guaranteed.�  

As a consequence of these difficulties, we pursue the strategy of specifying the distribution of tastes as a Type I Extreme Value and comment on the results in light of the tenuous implications underlying this assumption.  We note, however, that the consumer response to new Expanded Basic Services which are the focus of our study suggest that this is not particularly a problem.  IIA is most troublesome in cases where services share common unobserved attributes, implying that they are more similar – and thus more substitutable – than permitted by the model.  This is unlikely to be the case for Basic and Expanded Basic Services.  The large penetration of Expanded Basic Services among Basic subscribers suggests strong complementarity rather than substitutability.  The logit model with tied goods implemented here explicitly permits such complementarity and thus may be an adequate assumption in this context.�   The solution to the general problem of implementing aggregate empirical models of discrete-choice demand in the presence of limited product information, however, remains as an area of future research.  



3.  Identification, Estimation and Results

3.1  Estimating Equations

Instrumental Variable estimation proceeds as follows.  By virtue of their presence in firm's price-setting equations, the variables which shift marginal cost across markets, denoted Wn, provide instruments for price in the � EMBED Equation.2  ��� demand equations.  Similarly, by virtue of their presence in the demand equations, the variables which shift demand across markets, defined by Dn, provide instruments for the inverse market share of Basic Service in its pricing equation.�  The programming provided on each service, denoted Xsn, and demand and cost shifters, Dn and Wn, serve as their own instruments.  As is evident from this description, however, the set of instruments used for each equation is not the same.  Because different services provide different types of programming, only those programming networks provided on any service are included as instruments for that equation.  We fully describe this procedure for both the system of demand and pricing equations as follows.

The identifying population moment assumption made here is that, for each service, s Î Sn, zsn' = [Xsn', Dn', Wn'], defined the 1 ´ Ks row vector of instruments for the sth equation in the nth observation in the sample, is uncorrelated with hsn, the unobservable component of demand for that service in market n, or E(zsnhsn) = 0. �  Similarly, we assume that zsn' is uncorrelated with nsn, the unobservable component of cost for Basic Service in market n, or E(zsnnsn) = 0. In the interests of parsimony, it is assumed that demographic characteristics which impact demand only do so in the demand for Basic Services and not for the additional services provided in the market, implying that D does not enter into the instrument vector for premium services.  

The sample analogs to these population moment restrictions defined above follow.  We first solve each of the � EMBED Equation.2  ��� equations defined by the demand system for h as a function of the parameters of interest, h(qD), where qD = (a, b’, g’)’ is a 1 x KD vector of parameters of interest.� We similarly solve each of the � EMBED Equation.2  ��� equations defined by the pricing system for n as a function of the parameters of interest, n(qS), where qS = (a, r’, d b’, dR’)’ is a 1 x KS vector of parameters of interest.� We then stack the equation-specific vectors of errors and instruments, yielding the two � EMBED Equation.2  ��� vectors of demand and cost errors, h(qD) and n(qS), and the � EMBED Equation.2  ���matrix of instruments, Z:� 

� EMBED Equation.2  ���	� EMBED Equation.2  ���		� EMBED Equation.2  ���		

	To estimate, let w = (h(qD)’, n(qS)’)’ be the � EMBED Equation.2  ���vector of errors,� EMBED Equation.2  ��� be the � EMBED Equation.2  ���matrix of instruments, and q = (qD’, qS’)’ be the (KD + KS) x 1 vector of parameters of interest.  Further, let S = Var(Z*’w) be expected variance-covariance matrix of these orthogonality conditions.  Then the estimated parameters solve
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Under the assumption that the instruments are uncorrelated with unobserved product quality, E(Z’h) = 0, and unobserved cost errors, E(Z’n) = 0, minimizing this objective function with respect to the parameters, q, yields consistent, asymptotically normal estimates of all the parameters in the model.  The specification of each of the matrices used above, X, D, and W, is discussed in detail in the next section.

As has been mentioned previously, not all services are offered in each market.  In particular, while Basic Service is offered in each market, each of the additional services possibly offered by each cable system are not. For some observations, there are as many as 8 services offered, implying 8 equations, while for others there are as few as 2.  As a result, market shares (and prices) will not be observed for those services which the system elects not to provide.  This is accommodated in the econometric estimation by defining each of the dependent, independent, and instrumental variables for a given service to be identically equal to zero in those markets which do not offer the service. This ‘balancing’ of the unbalanced dataset has no impact on the parameter estimates of any of the equations, permitting the use of standard econometric statistical packages.�  

The invariance of the inclusion of these zeros on the estimation is not true, however, for the resulting standard errors. In particular, the estimation procedure implicitly assumes a rectangular dataset , resulting in the contribution of N observations to the calculation of the variance-covariance matrix of the resulting parameter vector.  The absence of services in some markets, however, implies that fewer than N observations are contributing to the observed variation in some equations.  We accommodate the impact of this assumption by appealing to the large sample characteristics of the GMM estimator upon which we are relying. In particular, we assume that, as the number of systems in the sample goes to infinity, that the ratio of the smallest number of observations in the data divided by the total number of observations goes to one.�  This is equivalent to the assumption that if we were to sample an infinite number of cable systems, in the limit, all would offer each of the Maxn(� EMBED Equation.2  ���) services considered in the model.  In small samples, we accommodate the possibility that we may be getting more precise standard errors than would be expected because of this procedure by using both N and � EMBED Equation.2  ���to estimate the approximate, small-sample Variance-Covariance matrix of the parameters.



3.3  Identification

This section discusses the theoretical and empirical identification of the parameters of individual utility and marginal costs, q=(a, b’, g’, r’, d’)’, for cable television services  There are two associated theoretical identifying assumptions, one corresponding to each of the demand and pricing equations.  On the demand side, (a,b’,g’)’,  are identified if the instrument vector, Z = [X, D, W], is uncorrelated with the vector of unobserved components of service quality, h.  X and D enter the specification for demand.  W, however, does not and serves as an instrument for price in the demand equations, by virtue of its correlation with price from the pricing equations.  The maintained assumption is that variables which shift marginal costs across markets, W, are uncorrelated with unobserved components of the utility for services parameterized by the h.  Similarly,  on the supply side, d is identified if the instrument vector, M = [X,W,D], is uncorrelated with the vector of unobserved components of marginal cost, u.  Analogously, X and W now enter into the specification of cost.  D, however, does not and serves as an instrument for market share in (2-14) by virtue of its correlation with quantity from the demand equations.    The maintained assumption here is that variables which shift demand across markets, D, are uncorrelated with unobserved components of the marginal cost of providing services parameterized by u.  

Among the set of instruments and assumptions described in this section, the assumption of mean independence seems most suspect for the vector of programming networks carried by each system, X, and therefore deserves special comment.  Since the portfolio of programming is a choice variable for systems, if this portfolio is chosen on the basis of characteristics of the market that are unobservable to the econometrician but observable to the system, then X will be correlated with h and the parameter estimates of q will be inconsistent.  Instrumenting for every element of X is infeasible due to a lack of instruments for the number of networks we consider in the model.  Moreover, eliminating or aggregating programming networks could potentially mis�characterize demand for cable television service.  Therefore, we reluctantly maintain the assumption that the instruments are uncorrelated with the errors.

While it is important to understand the theoretical assumptions identifying the parameters of interest, it is equally important to understand the economic intuition underlying this identification, particularly for the marginal utility to programming networks parameterized by b.  Because most broadcast and cable programming networks are offered in bundles, the identification of the marginal utility to networks is complicated by the commingling of their individual impacts in each market.  In the case of such bundling, identification of b comes from two sources.  First, systems differ in the portfolio of programming they offer to consumers.  As a result, variation in the carriage of individual programming networks offered in any bundle of programming in conjunction with variation in the price of those bundles identifies the marginal utility to the network.  For some popular networks, however, especially the most popular of the cable programming networks, few systems elect not to carry them, implying that this source of identification depends on the price charged by only the few systems which make that choice.  In the extreme case – that all systems carry a given network – it could not be identified in this way.  Fortunately, identification also arises from variation in the allocation of programming to different services.�  If some systems offer a given network on an expanded Basic Service, while others offer it solely on Basic Service, its absence from the Basic Service in the former markets permits price-portfolio comparisons of the Basic Service across systems which identifies its contribution to individual's utility.



4.   Parameter Estimates and Results

We begin the description of our results by reporting the results for several possible specifications. We then describe the parameter estimates from the preferred specification and discuss the implications of these estimates for the nature of cable demand and costs.  We also describe the changing nature of tastes for cable services over time.  In a final section, we construct a quality-adjusted price index for cable television services. Detailed variable definitions and their motivation for inclusion in the empirical specification are given in Appendix A.



4.2  Alternative Specifications and the Demand and Pricing of Cable TV Services

Table 2-6 presents several alternative joint demand and pricing specifications considered in the GMM estimation. The base specification, shown in the first column of Table 2-6, is the most restrictive.  In this specification, we impose three important restrictions.  We require that (1) a, the Mean Marginal Utility of Income in each market, is identical across markets; (2) that the certification decisions of local franchise authorities have no impact on the pricing decisions of cable systems, and (3) that the average quality of cable programming networks offered on Basic and Expanded Basic Services are the same.  The specifications in the other columns of Table 2-6 relax and test the merits of these restrictions.

Moving from the first to the second column of Table 2-6, we permit the marginal utility of income to vary according to the demographic characteristics of each cable market.  Like including demographics in the levels specification, including them in the slope specification is motivated by differences in tastes across markets.�  A Wald test of the hypothesis that they are jointly zero can be rejected at 95% confidence levels.�  The third column introduces into the specification the possibility that firms in those cable markets where the local franchise authority chose to regulate Basic Service may be setting the price for that service below profit-maximizing levels.  The point estimate is -0.08, suggesting that markups are indeed slightly lower in these markets. This is imprecisely estimated, however, and the null hypothesis that there is no discount relative to profit-maximizing prices in regulated markets cannot be rejected.�  Despite this finding, we maintain its presence as insurance against possible mis-specification.  The final column addresses the differences in average quality in services characterized by the examination of the data in Section 2.  There we saw that in those markets where Expanded Basic Services were offered, the networks offered there tended to be disproportionately drawn from the most popular networks available.  To reflect this difference, we permit the marginal utility to additional networks beyond those individually parameterized by dummy variables to differ across Basic and Expanded Basic Services.  The null hypothesis that the difference in these parameters is zero can also be rejected at conventional confidence levels.�  As a consequence, this last column is our preferred specification.   

The estimates in Table 2-6 illuminate the importance of individual networks in driving demand and cost.  To aid in the presentation of these findings, we refer the reader also to Table 2-7 which computes the implied mean marginal utility of income across markets predicted by the model as well as the mean consumer willingness-to-pay across markets for a subset of service characteristics offered by systems.�  The average effects presented in the columns of Table 2-7 correspond to the specifications in the comparable columns of Table 2-6.� 

We first focus on the interpretation of the measures of the competitive programming provided by local broadcast networks.  While not estimated with much precision, the estimates suggest that broadcast networks still provide a modicum of competition with cable.  The impact to demand for Basic Service from the presence of the first incarnation of each of the six major types of networks offered over-the-air by broadcast television stations is negative in all specifications.�  All estimates, however, are very imprecisely estimated and we cannot reject the null hypothesis in any case that the effect is negligible.� 

While broadcast networks do not seem to drive cable demand, cable and premium networks do.  Three groups of parameters measure these effects for the former group.  The first group are the parameters estimating the mean marginal utility associated with each of the top-5 cable programming networks offered in the U.S.:  ESPN, CNN, WTBS, USA, and The Discovery Channel.�  The second estimate the average (per-channel) marginal utility associated with cable programming networks offered on cable beyond these five and the third, parameterized by constants in the Expanded Basic Service equations, measure the average WTP for Expanded Basic Services in general.�  

In all specifications, there are substantial differences between the WTP by consumers for the top-5 cable networks both relative to each other and to those outside the top-5. ESPN, as befits its popularity, is uniformly the cable programming network consumers would be most willing to pay for, with a mean WTP of over $6.00.  While not quite as high, similar results obtain for the other networks:  mean WTP for CNN, WTBS, USA and The Discovery Channel are $0.06, $1.33, $0.97, and $0.59 respectively.�  By contrast, WTP, on average, for networks outside these five are $0.13 if offered on Basic Services and $0.06 if offered on Expanded Basic Services.  Average WTP for Expanded Basic Services, controlling for the programming offered, was nearly $5.00.�

That the top-5 cable programming networks are so highly valued relative to each other prompted us to further investigate the value of individual networks outside these five.  Did this heterogeneity persist?  Tables 2-8 and 2-9 present the parameter estimates and average WTP, respectively, for specification which expand the set of networks permitted an individual impact on demand and cost.  The first column in these tables duplicates our preferred specification from Tables 2-5 and 2-6 while the neighboring columns expand to ten and twenty the number of individual network effects.  

The results, again, are mixed.  Estimates of mean WTP for the top-5 networks are generally stable to the addition of the remaining other networks, while the estimates for these additional five and fifteen, respectively, tend to vary.  Mean WTP for some, measured, for instance, for MTV at $0.97 and $0.89 and for The Family Channel at $0.41 and $0.73, are comparable with those in the top-5.  Others, however, yield small or even negative estimates.  In no case, however, can we reject the hypothesis of a small, positive average WTP associated with any given cable network.� 

Average tastes for premium programming networks are also quite high.  In our preferred specification [Table 2-7, col. 4], mean WTP for HBO, Showtime, The Disney Channel, Cinemax, and The Movie Channel, vary from a low of $4.04 to a high of $7.09.�   Several demographic variables also proved important in the joint estimation.�

For completeness, we compute and report the own- and cross-price elasticities of demand for the Basic, Expanded Basic, and Premium services available in each cable market. Following McFadden (1981), the elasticity of demand for the Basic Service tier with respect to its price for our specification is given by

�EMBED Equation.2���

where ebb is the elasticity of demand for the Basic Service tier with respect to its price, pb, wb is the market share of Basic Service, and a is the mean marginal utility of income.  The remaining own- and cross-price elasticities are computed in an analogous manner.�

Table 2-10 provides these computed own- and cross-price elasticities of demand for each of the services provided in the 1992-1995 sample period.�  Own-price elasticities of demand are generally elastic, although not extremely so.  The average own-price elasticity of demand for Basic Service, ebb, of -4.83, and the range of own-price elasticities of demand for individual premium service, err, are comparable if a bit higher than results found in previous studies.�  We note, however, while the logit assumption normally predicts substitutability among services, the nature of tied demand in cable markets instead predicts complementarity.�



Changing Tastes for Cable Television Services

The results described so far estimate tastes and costs for contemporary cable service; tables 2-11 and 2-12, however, present similar estimates of tastes and costs for cable services offered in the late 1980s and early 1990s.�  The predictions of the model exhibit considerable variance for the programming offered by systems across these two sample periods.  It appears that the competitive impact of broadcast networks on cable demand is roughly comparable, in both sign and magnitude, across sample periods.  Average tastes for premium networks also appear stable.  Average tastes for cable networks, however, show considerable change in both absolute and relative magnitude.  While mean WTP for ESPN was over $5.00 in the latter sample, in was $0.67 in the earlier period. Similarly, average tastes for The Discovery Channel has grown considerably over time.  By contrast, mean WTP for WTBS is roughly constant, and for CNN and USA has fallen slightly over time.� 

Average tastes for the programming provided on Expanded Basic Services – as measured by the Expanded Basic Service constants – has grown substantially over time, while average tastes for programming beyond the five individually parameterized, controlling for the former increase, have fallen.�



Implications

	Taken together, these findings present a comprehensive picture of the nature of demand and cost for cable television services, both now and in the recent past.  While historically important, the contemporary importance of broadcast programming has waned significantly.  In contrast, the importance of cable programming, at least in certain cases, has appeared only to have increased.  Mean tastes for individual cable networks exceed that of broadcast networks and have generally increased over time, in some cases substantially.�  This phenomenon is consistent with the increased expenditures undertaken by the networks for the programming provided there.�  There appears also, however, to be a concentration of tastes among the most popular cable networks. In particular, while average tastes for some of the top-5 networks has grown, it has fallen for programming networks outside these five.

	The heterogeneity evident in tastes for individual networks and the concentration of those tastes in the most popular programming networks has important implications for measuring consumer benefits to the programming changes undertaken by systems.  Since systems tend to add the more popular networks when expanding capacity and tastes for these networks have grown over time, measures of the benefits of program additions by systems that consider only the number of networks are likely to understate the aggregate benefits.  Similarly, since new services also draw disproportionately from the top networks, the added value to these services is potentially large.  We explore these issues in more detail in the next section.



A Price Index for Cable Television Services

	In this section, we draw on recent results in the economic theory of  group index numbers in differentiated products markets to construct index for the price of cable television services that controls for changes in the quality and variety of those services over time.  We then compare its predictions to those obtained by the Bureau of Labor Statistics as part of the Consumer Price Index.



Aggregate Price Indices in Differentiated Products Markets

In the economic theory of index numbers, a cost-of-living, or Konüs, index (CLI) is given by the ratio of the expenditure required to reach a given indifference surface for an individual household at two different price levels.�  As such, these have a strong grounding in economic theory, but depend on having correctly identified the structure of household preferences in order to be constructed.�  Conventional indices, on the other hand, like the well-known and commonly applied Laspeyres and Paasche indices, only provide bounds on this true index, but require only observations on reference and comparison prices and quantities.�

For policy purposes, however, we often wish to characterize the impact of prices on an aggregate of households.  Constructing aggregate, or group, price indices, however, is more complicated.  As described by Pollak(1980), this complication is not one of implementation, but of conception:  to adequately describe the welfare impact of price changes on groups of households requires, “interpersonal [welfare] comparisons and distributional judgments.”�   Except under special circumstances, the specification of a Social Welfare Function is required to express these judgments.�  In the special case that market demands may be assumed to be independent of the distribution of income across the group, these market demands can be derived from the preferences of a representative consumer.  In this case, these preferences correspond exactly to the group Social Welfare Function.  As was the case for an individual household, exact group indices may then be defined as  the ratio of expenditure required to attain the indifference surface of the representative consumer at two different price levels.

Recent work in the analysis of differentiated products markets by Anderson, DePalma, and Thisse (1993) and Feenstra (1995) outline the conditions under which the behavior of a heterogeneous collection of agents may be described by a representative consumer in this same sense.  This is extremely useful as the data requirements in the analysis of household behavior in differentiated product markets often exceed available resources, while market-level data is relatively abundant.�  The conditions naturally turn on the specification of individual tastes and the distribution of those tastes in the population of individuals.�  For the linear random utility model with tastes distributed as Type I Extreme Value as in this paper, the conditions are satisfied, and the representative consumers indirect utility function (equivalently the population social welfare function) is given by 

� EMBED Equation.2  ���

where Y indexes mean income, N indexes the number of homes, and V( ) parameterizes the conditional indirect utility for each offered combination of services in market n.  As  usual, V( ) is a function of the prices, p, and programming, Z, of each of the � EMBED Equation.2  ��� combination of services, as well as of demographic features, D, of the market.  The representative consumers expenditure function is then, as usual, just the inverse:

� EMBED Equation.2  ���

	This formulation is particularly useful when constructing indices in the presence of quality change or new service introductions, areas of difficulty for conventional indices.�  When changes in quality arise from changes in characteristics and new goods are new varieties of existing goods, as is often the case in differentiated products markets, the above form naturally quantifies aggregate benefits.  In essence, the knowledge of household preferences required to quantify the value of changes in quality and diversity at the individual level are extended to quantify the value of aggregate quality and diversity.�

	The legitimacy of this practice, of course, rests with the robustness of the underlying assumptions.  In the case above, it is the assumption of the linear random utility framework with linear additive unobserved heterogeneity that permits the characterization of aggregate tastes with the behavior of a representative consumer.�  How reasonable is this practice?  That remains an empirical question.�  One alternatives would be the calculation of a democratic aggregate indices constructed by an unweighted average of individual household CLIs using ‘average’ reservation prices inferred from a hedonic regression.�,�  Or the straightforward calculation of a ‘dummy-variable’ hedonic regression.�  These, too, have their defects, however, notably an underestimation of the benefits of new product introductions.�  As such, we pursue the formulation described above.

	The index constructed here is similar in spirit to a cost-of-living index but focuses instead of on expenditure, on the particular prices charged for cable service. It was first suggested by Trajtenberg (1990) for the measurement of the benefits associated with innovation in medical scanning technology.  The principal is very much the same:  we measure the hypothetical price change that would be required to reach a given indifference surface for the representative consumer at two different price-programming-service combinations.  Letting 0 and 1 index the initial and final vectors, � EMBED Equation.2  ���, this price change is implicitly defined by d in the following equation:

� EMBED Equation.2  ���

where each of these variables was defined above and we note that U is indexed by R, representing the tastes of the representative consumer.�  We note that in the former case, the definition above is very similar to that of the Equivalent Variation corresponding to changes in � EMBED Equation.2  ���except in quantifying it as a price rather than an income change.�  In the applications here, we describe both income and price calculations.�  

	In addition to permitting the quantification of the total change in consumer welfare associated with changes in cable programming, services, prices, and demographics, this methodology permits us to break down these changes into their component parts.  That is to say, we can compute the hypothetical price change that would be required to reach a given indifference surface for the representative consumer for observed changes in services alone, programming alone, or prices alone.

	To implement this procedure, we make two assumptions.  First, we choose to calculate the index on the basis of period 1 (1992-1995) tastes.  Following Fisher in Shell (1995), we choose the latter as that is most relevant for policy decisions in the industry.  While it may be instructive to know how consumers in 1991 might value the subsequent changes in the set of choices available to them, it is more relevant to know how consumers today value these same changes.  Second, we modify the index slightly to calculate not the percentage change in all prices, as indicated in the formula above, but instead the percentage change in the price of Basic Service that would be required to reach a given indifference surface for the representative consumer.  We do so for two reasons.  First, not all services are offered in each market.  As such, the interpretation of the ‘percentage increase in all cable service prices’ would differ according to the set of services offered in that market.  Moreover, even if all services were offered in each market, not all cable subscribers purchase each service.  Since, however, all markets offer Basic Service and it must be purchased in order to purchase any other service, it is a natural candidate for indexing.

	Table 2-13 presents the Equivalent Variation and equivalent price changes associated with changes in each of four characteristics of cable services and markets across our sample periods.  These are:  (1)  Changes in demographic characteristics, D, (2)  Changes in the services provided (and thus the choice set), � EMBED Equation.2  ���, (3)  Changes in programming offered on all services, Z, and (4)  Changes in prices of all services, p.  Furthermore, changes in programming are decomposed into two parts:  (a) Additions to the programming offered on any service and (b)  Reallocation of existing programming among services.  The sum of these effects yields the total effect given in the final row of each section of Table 2-13.�  

	The results of this exercise are quite illuminating.  Focusing first on the total effects of changes in services, prices, programming, and demographic characteristics, we see that, on average across markets, consumer welfare gains between our sample periods are small, but nonetheless positive.  Average Equivalent Variation (EV) across markets were $0.04 per consumer per month.  In addition, consumers would be indifferent between the many changes to their choice sets and an equivalent reduction in the price of 1988-1991 Basic Service of 0.08%, or about $0.01.  Decomposing this result further yields some interesting results as well.  Increases in the price(s) of various cable services had a fairly substantial negative impact on consumer welfare.  Average welfare losses were $0.86 per household per month and equivalent to an 8.47% increase in the price of Basic Service.  The introduction of new services and addition of new programming to all services more than offset these losses, however.  Welfare gains for new Expanded Basic Services were equivalent to average Basic Service price reductions of 8.00% and similar gains from the addition of new programming yielded equivalent price reductions of 4.54%.   The reallocation of programming across services had a small, negative welfare effect.

	To interpret these figures, we compare their predictions with those obtained by the Bureau of Labor Statistics Consumer Price Index for cable television services.  The Cable CPI, like all but a very few elements of the CPI, is a ‘matched-model’ index.  Using probability sampling, CPI field representatives select to price some combination of cable services offered in each of their sampling areas.�  Each successive time the system is sampled, this same combination of services is priced.  At that time, the characteristics of the service (i.e. the programming offered) is compared to that available in the previous period.  If there are changes, and the BLS determines that they constitute a quality change, “the value of that quality change is removed prior to calculation of the index.”�  If a new service is introduced, this represents an entirely new ‘level of service’ and is not included in the index.

	As constructed, the cable CPI has difficulty accommodating the problems of new goods and quality change in cable services.  Due to the ‘matched-model’ nature of the index, the benefits associated with new services do not appear in the index.�  Furthermore, quality change in the form of new programming is accommodated in an ambiguous manner while increases in the value of existing programming is not at all addressed.�

	Figure 2-2 presents a series of price indices for cable television service over the period January, 1989 to July, 1995.  Principal among these, described by the solid line, it the Cable CPI index.  The remaining indices are those developed using the equivalent price changes described in Table 2-13.  For each index presented – both that for the total change as well as for each of its components – we decompose for each market the total percentage change between the sampled months into an equivalent, monthly index.�  Setting all indexes equal to 1 in January, 1989, we then average the monthly effects across markets to construct our comparable monthly index.  Due to the need to construct monthly figures by averaging over two observations for each market, however, our indices are significantly smoother than the comparable BLS index.

	Despite this difference in construction method, the predictions of the model shed considerable light on measuring consumer benefits to quality change and new product introduction in cable television markets.  Focusing solely on price changes and ignoring the benefits associated with changes in the programming and services offered on cable, we see that our index largely duplicates the increases in prices predicted by the CPI.�  In particular, while the CPI predicts an increase of 14.6% in cable prices over this period, our ‘price-only’ index predicts a 16.8% increase.  [Table 2-13] When we measure the benefits associated with increases in cable programming and services, however, this conclusion is substantially altered.�  Aggregate benefits from the introduction of new services would have yielded price decline of 14.9% while the addition of new programming would have yielded an additional decline of 6.2%.  As would be expected given these findings, incorporating the benefits of new product introduction and quality change yield a substantially lower aggregate index.  Indeed, while the CPI predicts price increases of 14.6% over this period, we predict an aggregate price decrease of 2.2%.  In light of these results, we conclude that existing BLS methods substantially understate the benefits associated with changes in cable television services over the period 1989-1995.



Extensions and Conclusions

The goal of this paper has been to quantify the benefit to consumers from changes in the services, programming, and prices offered by cable systems over the period 1989-1995.  To do so, we introduced a discrete-choice, differentiated products model of demand and pricing designed to accommodate the arbitrary program selection and bundling decisions of systems, as well as changes in those decisions over time.  Our principal finding is that while prices for cable services indeed have risen – at rates comparable to those predicted by the Cable Consumer Price Index – that accounting for the benefits associated with new services, new programming on those services, and changing tastes in cable markets yield effective price decreases.  

Despite the flexibility of the modeling framework at the individual level, the compromises required to estimate the model at the aggregate level suggest several possible extensions.  Most promising among these would be to generalize the nature of inter-service substitutability within cable markets.  Recent advances in the development of computation algorithms as in Berry, Levinsohn, and Pakes (1995) and Bresnahan, Stern, and Trajtenberg (1997) for unobserved tastes distributed under Normal and Generalized Extreme Value distributions suggest this as an avenue of research.  The principal benefit of such a generalization, in addition to addressing concerns about the importance of such substitutability for the results presented here, would be the ability to address the cable bundling decisions themselves.  While demand complementarities, cost complementarities, or price discrimination could each motivate cable bundling as emphasized in the theoretical literature, no empirical tests of these alternatives have been undertaken.  To address this issue requires the flexible inter-service patterns of substitutability described above and is a lucrative topic of future research.  Additional extensions include analysis of alternative indices to the ones compared here.

The implications of our results for industry regulatory policy are significant.  The principal motivating factor in recent policy debates has been the extent to which consumers have borne the cost of freely exercised market power by monopoly cable television systems.  While the model does predict a degree of monopoly power, it also predicts that consumer benefits to increases in the quality and diversity of cable services have largely outweighed the losses associated with the price increases with the exercise of that power.  While it is in principle possible that price regulation like that imposed by the 1992 Cable Act could further benefit consumers, the disincentive for systems to further increase the quality of their offered services (and indeed the incentive to decrease that quality) deter us from such a recommendation.�  The sunsetting of cable regulations included in the 1996 Telecommunications Act and associated reliance on pro-competition, rather than pro-regulation, policies suggest the rather welcome view federal regulators share our view.�



�

Appendix A – The Data and Empirical Specification



This appendix describes the collection of the data used in this paper and motivates the selection of the variables used to estimate the models of demand and pricing. It is divided into two sections.  First, the sources of data used in the empirical analysis are described.  Most of the data comes from the 1992 and 1996 editions of the Television and Cable Factbook, but additional information is also provided by the Bureau of Labor Statistics, the City and County Data Book, and FCC sources.  Because many observations are lost in the process of checking the validity of the reported data, we discuss the comparability of our sample to the population of cable systems as a whole. We find that while the systems in our sample are significantly smaller than those in the population, they charge comparable prices and exhibit comparable market shares.  Second, we describe the empirical counterparts to the variables described in the modeling section



A.1  The Data

This paper compiles a market-level dataset on the population of  United States cable systems to implement the models of demand and pricing introduced here.  The primary source of data for these systems is Warren Publishing’s  Television and Cable Factbook Directory of Cable Systems.  The Factbook conducts detailed annual surveys of the population of United States Cable systems.  As completed surveys are returned, the information provided is entered into a database whose contents are published in annual editions.  Systems are asked about characteristics of their market (e.g. communities served, population of system area, and county of service), characteristics of their system (e.g. channel capacity, miles of plant, and homes passed), and characteristics of the services they provide.  In particular, systems are asked to report, for each service offered, the number of subscribers to that service, the monthly fee for that service, and the identities of the broadcast, cable, and premium programming networks provided on that service.�  Table A-1 provides a detailed account of the definitions and sources of the variables used in the model.

Nearly all previous studies of the cable industry have relied on the Factbook data and its weaknesses are well-known.� Systems are neither required nor are compensated for responding to surveys from Warren Publishing.  As a consequence, response rates for individual annual surveys are relatively low, and have been estimated by the publisher at  approximately 33%.�  Since not all systems respond in a given year, the resulting databank provides data of widely varying vintages – some from the very recent and others from the very distant past.�  In some instances, data for a given cable system itself will have information of differing vintages.�  Moreover, what data is reported is neither cross-validated with follow-up surveys nor checked for internal consistency.  As a consequence of these problems, in order to be included in the empirical implementation, the data provided by the Factbook were required to satisfy a fairly large number of conditions.  The interested reader can find these conditions and their impact on the sample in the Table A-2.

This reduced Factbook dataset was then supplemented with information from three additional sources.  First, to account for the different vintages of the reported observations, we deflated all reported Factbook prices by the Consumer Price Index for Non-Durable Consumption for the month corresponding to the reporting date.  This index was chosen to reflect that cable television service constitutes a discretionary purchase whose real price should reflect the growth in prices of similar goods.  The reference date chosen for the normalization of the prices was December, 1986, the month the 1984 Cable Act took effect.�,�  As a consequence, all reported magnitudes in all tables are in units of December, 1986 dollars.

Second, because the demand for cable television service in a cable market depends on the availability of alternatives sources of video programming, a measure of the availability of conventional over-the-air broadcast signals was constructed.� The source of this information was the American Research Bureau's listing of "Significantly Viewed" television stations from December, 1986.�  This listing provides, at the level of each county in the United States, the identities of those broadcast signals considered generally available and able to be satisfactorily viewed by all households in that county.  While somewhat dated, the use of the ‘Significantly Viewed’ criteria is superior to the alternative of omitting the impact of over-the-air broadcast signals on the demand for cable.�

Finally, to avoid confounding heterogeneity in tastes and costs across markets, system characteristics reported in the Factbook were supplemented with demographic features of the county in which the system provided service. These were obtained from the County and City Compendium, a CD-ROM database which contains an array of United States statistical data compiled by the Census Bureau, Department of Commerce, and Bureau of Labor Statistics.  Selected for inclusion were variables thought to impact the demand and cost of providing cable service and which have been used in previous studies of the industry.�  A brief description of the variables used in the analysis is provided in the next section.  

The information from these four sources of data were then merged. The information was linked by the county served by the cable system.  While necessarily imperfect, in that systems rarely serve every household in the county in which they reside, it was the most detailed level of geographic aggregation available for all the systems in the sample.�

After merging these sources of data, the conditions listed in the Table A-2 were imposed.  The vast majority of these conditions reflected missing or erroneous reporting on the part of systems.  Among these, for example, the conditions which eliminated the most observations were those excluding systems for missing price or quantity information and for missing or internally inconsistent reported dates.�  Upon satisfaction of all restrictions, 1,460 observations remained from the pre-Act sample and 1,015 remained from the post-Act sample.  Of these, 344 systems were present in both samples and formed the basis of our analysis.�

Since so many systems were eliminated from this sample, we are concerned about the comparability of the systems in the sample to the population of cable systems as a whole.  To address this point, Table A-3 compares the summary statistics for a set of core characteristics of cable television systems obtained both for our sample and for the population of United States cable systems. This latter data is provided by the National Cable Television Association from separate and independent sampling mechanisms.�  As can be seen, the systems used in this analysis are quite a bit smaller than are the average cable system and are more likely to offer premium services.�  Market shares for basic service tend to be higher than the national average in the sample, but premium subscriptions, despite the higher incidence of carriage, tend to be lower.  Prices for basic and premium services are fairly comparable, with the price of basic service somewhat lower in the sample than in the nation as a whole.  Moreover, we tend to overestimate the share of revenue earned by basic services, largely, we suspect, due to the absence of equipment and pay-per-view information for the systems in our sample. Taken together, these results suggest that the exclusion criteria described by Table A-2 have eliminated large, urban, cable systems from the sample.�,�  We are encouraged, however, that prices do not appear to be differ in a large way between the sample and the population.  We offer no conclusions, except to state that the results obtained in this paper should not necessarily be interpreted as representative of the population of United States cable systems. 



A-2.  Empirical Specification

	This section briefly describes and motivates the selection of the variables used to estimate the models of demand and pricing.  Detailed definitions and sources for the information presented here are available in the Data Appendix Table A-1.

	The demand equations estimated in this paper are given by equations (2-6) and (2-7) and the pricing equations are given by equations (2-12).  We begin by noting that the identities of the Basic, Expanded Basic, and Premium programming services offered by the cable system in each market in the data are given by the Factbook.  The price and number of subscribers to each of these services are also reported in the Factbook, as are the number of homes passed, permitting the transformation of  these quantities into the market shares, ws, s Î Sn, required by the equations above.�.

The resulting prices are denoted by px, where x stands for one of the services, s Î Sn, offered by the cable system in market n.�  The observable characteristics of each service, parameterized by Xs, s Î Sn, consist, in part, of individual dummy variables indicating the presence of the individual broadcast, cable, and premium programming networks provided on that service. 

Because of the sheer number of broadcast, cable, and premium programming networks offered by cable systems,� however, the following general strategy is pursued to parsimoniously measure the utility to consumers of that programming.  For each of these types of programming, the networks provided by systems are separated into two classes.  The first class contains those networks thought to provide an individual impact on the demand for cable.  They are parameterized by dummy variables and enter the specification of Xj as separate regressors.  The second class contain those networks thought to provide a common impact on demand for cable.  They are counted and enter the specification of Xj as a single regressor.  This unequal treatment of some networks relative to others reflects the belief that there is significant heterogeneity in value to an individual consumer of different networks. To the extent that the demand for any product, j, is driven by the carriage of the particular individual cable programming networks it provides and not by the sheer number of such networks, this specification captures this distinction.�  The choice of the networks to enter the specification of Xs with separate or common impact depends on the type of programming considered.  

Broadcast programming networks available in each cable market are given by the Factbook for cable systems and by the American Research Bureau’s ‘Significantly Viewed’ listing for over-the-air television.�  As broadcast programming is available both over-the-air as well as on cable, we consider the value to consumers of the programming on each medium. 

In most television markets, there are up to 6 principal types of networks available.  First, and most important as measured by ratings and revenues, are stations affiliated with one of the four major broadcast television networks, ABC, CBS, NBC, and Fox.�  Next in importance are independent stations, broadcast television networks which provide for all of their programming throughout the viewing day, typically with syndicated television programs.�   Finally are Public (Educational) Television Stations, not-for-profit broadcast television stations providing educational and cultural programming.  In the empirical specification considered here, we follow the lead of previous studies to distinguish, within each of these categories, between the first broadcast network of a given type provided and additional (or duplicate) networks of the same type.  The reason for this distinction stems from the widespread duplication of programming provided by stations of the same type.  When this occurs, we suspect that consumers will value on its merits the first available program network of a given type, but will not value as highly (or will simply value differently) each additional network of the same type.�

For each of six types of networks available in any cable market, both over-the-air and on cable, we distinguish between the ‘first’ such network available and ‘additional’ such networks.�  Given this structure, SMFIR0 and SMFIRB measure the number of first networks available over-the-air and on cable, respectively, in the market and OFIR0 and OFIRB measures the number of ‘additional’ (or ‘O’ther than ‘FIR’st) networks available over-the-air and on cable.  In the estimation, we define the incremental service provided by cable by subtracting each of the over-the-air magnitudes from their cable counterparts, creating SMFIRI and OFIRI, the number of incremental ‘first’ and ‘additional’ networks provided by cable.� 

	The cable and premium programming networks provided on each service offered by cable systems were also given in the Factbook.  Unlike for broadcast programming, however, each of these represents a comparative service advantage relative to no cable service and we need only concern ourselves with measuring their presence on cable.  To accommodate differences in the value to consumers of different networks, we distinguish between the benefit accruing to consumers from ‘most preferred’ and ‘additional’ cable and premium programming networks. ‘Most preferred’ networks are permitted to impact the demand for cable on an individual basis, while ‘additional’ networks are aggregated and permitted to impact demand on a common basis.  For each of cable and premium programming networks, the ‘Most Preferred’ networks were those networks available to the greatest number of subscribers as of December, 1992.  These lists were given earlier in Tables 2-1(a) and 2-1(b).  The empirical specification presented in this chapter limits the set of ‘Most Preferred’ networks to the top five networks on each of these lists.�,�  The remaining networks not specifically so accommodated were then counted and their number permitted to enter the specification in levels.�

	 The final category of programming provided by cable systems, implicitly given by the Factbook, are Public, Educational, and Government (PEG) channels.  The number of such channels is inferred from the observed channel capacity less the total broadcast, cable, and premium programming networks provided by the system and is given by OTHCHB.�

Because tastes and costs of providing cable television services may differ across markets, we also include demographic characteristics in the specifications of demand, denoted D, and cost, denoted W.   Unlike all of the variables considered to this point, some of these variables may impact only one of demand or cost, but not the other.  Variables which are modeled to impact both tastes and cost are those variables which measure the strength of the local television market, DMARNK and DMADUM. The Designated Market Area (DMA) is a variable defined by Arbitron to measure the strength of local television markets.  It broadly provides a ranking of the number of television households within each Metropolitan Statistical Area in the U.S.   DMARNK is this ranking and DMADUM is a dummy variable indicating if the local market was outside the top-100 markets for which Arbitron collects data.  Each of these variables could impact demand (or willingness-to-pay for cable service) by proxying for alternative sources of entertainment in the local system area.  Each could also impact cost by measuring heterogeneity in costs associated with providing service in densely populated areas. 

We also have available several variables which are thought to impact only the demand for cable television service(s).  Most obvious among these is the median income in each cable market, YMED.  Other demographic variables measure the percentage of the population within each market that shares certain characteristics likely to impact demand.  First among these is the percentage of the population between ages 5 and 18, defined as A518.  To the extent that households with children are more likely to subscribe to cable, this should positively impact the demand for all such services.  The percentage of the population with any college experience (COL) is the other such variables, included as we expect that there might be structural differences in tastes for cable between those with college experience.

We finally have available several variables which are thought to impact only the marginal cost of providing cable television service(s).  Three variables are used.  The first, Homes Passed (HP), capture differences in marginal cost arising from potential scale economies in the provision of cable service.  Noam (1985) found evidence of economies of scale in the number of homes passed by a cable system, channel capacity, and also in the density of homes per mile. Another measure, the number of subscribers served by a Multiple System Operator (MSO) captures differences in Marginal cost arising from heterogeneity in bargaining power in the input (programming) market.  Chipty (1995), in an analysis of the impact of horizontal integration in the cable television industry, found evidence of such bargaining power.� Along similar lines, we include a dummy variable if a system has vertical ties to programming networks.  Both Chipty (199X) and Waterman (1996) have found that systems tend to favor affiliated networks, at least in part because they can purchase programming from their affiliates at its true (and very low) marginal cost.

One final variable is used in the analysis.  Because of the structure of the 1992 Cable Act, franchise authorities were required to certify prior to regulating the cable system in their franchise area.�  To reflect that only some systems elected to certify, we include a dummy variable, CERT, indicating whether or not a system provided cable service in a market where the franchise authority elected to certify, into the pricing equation defined by (2-12).�

�Appendix B - Model Derivation



This appendix describes the inversion of the market share functions to solve for unobserved quality, ds, as a function of the observables and parameters of the demand model.   The log share ratio for each service offered in the market can be described by the following double sum where � EMBED Equation.2  ��� describes those combinations of services containing service s and, for each such combination, j, � EMBED Equation.2  ���enumerates their component services.�

�EMBED Equation.2���		

where we’ve exploited the definition of Vs in the last equality above.  

	While the power in the exponent term has been simplified, we still remain with a function non-linear in the unobserved quality for each service, hs.� Further simplifications, however, are available.  To adequately explain the process, however, requires some additional notation.

	Recall � EMBED Equation.2  ���equals the market share of all products containing service s.  The comparable market share for all cable products excluding s, denoted � EMBED Equation.2  ���, can also be defined and is given by� EMBED Equation.2  ���  It is easy to see that all the combinations of cable service either include or exclude s, and therefore belong to either ws or � EMBED Equation.2  ���, regardless of the service being considered. This property proves very useful in deriving the estimating equations.  

	Focusing first on the Expanded Basic and Premium Services offered in the market, indexed by r, log (wr/w0) can be written to exploit the fact that all combinations of services in wr provide both Basic Service, b, as well as, by definition, service r:�

�EMBED Equation.2���		(B-1)

where we were able to factor Vb + Vr out of each term due to its presence on all products, � EMBED Equation.2  ���, included in wr.  

	The above equation is critical to the understanding of the decomposition of market shares to mean utilities required in the estimation.  It states that the log ratio of market shares for service r equals the mean utility to Basic Services + Service r (each of which is offered on all products containing r) plus a term capturing the impact to mean utility of the combination of incremental services offered beyond b and r alone and indexed by r’.  

	A similar decomposition may be made for the log market share for all cable products excluding r, � EMBED Equation.2  ���:

�EMBED Equation.2���		(B-2)

Notice the similarity to (B-1). Terms common to both sets of equations include the mean utility of basic service, Vb, as well as that of incremental services beyond b and r,� EMBED Equation.2  ���� EMBED Equation.2  ���.  Taking the difference in these two equations yields the estimating equation for each of the Expanded Basic and Premium Services offered in market n.  This was given in the text as equations (2-6).

�EMBED Equation.2���

where the last transformation exploits the both the presence of w0 in the denominator of both dependent variables and the definition of Vr.  As can be seen, the log ratio of market share of service r, wr, to the market share of service not-r, � EMBED Equation.2  ��� , equals the attributes of just that service.  Since equation (2-9) is linear in hr, estimation by instrumental variables is now possible.

	Solving for the market share of Basic service is somewhat more complicated.  From the log share equation for basic service, we have

�EMBED Equation.2���			(2-10)

If we were to follow the method developed above for each service, r Î Rn,  we would continue by defining the log market share for service not-b, � EMBED Equation.2  ���, and subtract this from � EMBED Equation.2  ��� to identify Vb.  The market share for not-b, � EMBED Equation.2  ���,  however, is just not-cable, or the outside good, w0, which does not share the incremental utility term above, � EMBED Equation.2  ���.  As a consequence, instead we must exploit further the structure of choices to simplify this term.

	To demonstrate this simplification, we consider a market where the system offers Basic Service and two additional services, HBO and Disney, denoted by the indices h and d.  In this case, the set of services, Sn, is given by {b, h, d} implying the possible combinations of those services, and the consumer choice set, Jn, is given by {{� EMBED Equation.2  ���}, {b}, {b,h}, {b,d}, {b,h,d}}.  Given this structure, the incremental utility term describing the utility to all Expanded Basic and Premium Services, given by � EMBED Equation.2  ���above, simplifies to 

� EMBED Equation.2  ���.

The term in the parentheses can then be factored to yield � EMBED Equation.2  ���.

For the case of a general number of services, it can easily be shown that this example above generalizes naturally to the form:

� EMBED Equation.2  ���			

Equation (B-1) implied that each of the � EMBED Equation.2  ���.  Substituting this into (B-2), this yields the corresponding estimating equation for Basic service:

�EMBED Equation.2��� 	(B-3)

where third equality exploits the definition of Vb.  This is equation (2-7) given in the text.
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�   [CPI panel cite]

�  Feldstein (1997)

�  Owen and Wildman (1992) and Crandall and Furchtgott-Roth (1996).

�  In addition to reallocating programming among services, systems have tended to simultaneously introduce new programming.

�   See, inter alia, Mayo and Otsuka (1993), Rubinovitz (1994), Johnson (1994), Crandall and Furchtgott-Roth (1996), and Crawford (1997).  [Other sources]  See Johnson in particular for the recent regulatory history of the industry and Crandall and Furchtgott-Roth for an analysis of the consequences of these regulations and a position on the proposed scope for future government involvement in the industry.  In a companion paper, Crawford (1997), we analyze in detail the benefits to consumers associated with the ’92 Act.

�   The motivation for the partial deregulation of cable services in the 1996 Telecommunications Act was, in part, due to the widespread belief that price cap regulation had not yielded substantial consumer benefits.  See Crawford (1997) for more.

�   See Brown and Greenstein (1994), for models of demand for mainframe computers and Bresnahan, Stern, and Trajtenberg (1997), etc. for models of demand for personal computers.  See also the related hedonic literature relating the price of computers to their associated attributes exemplified by Griliches and Cockburn (1994).  [Other cites]

� 

�   Due to a continued regulatory interest in the industry by the Federal Communications Commission (FCC), the economic literature on the industry has largely focused on particular policy questions of regulatory interest.  Representative branches of this literature have addressed (1) the extent of market power held by local monopoly cable systems [Sources], (2) Overbuild, (3) etc.

�   Basic cable service is the most popular service offered by cable systems.  It typically contains most if not all of the programming people typically associate with cable television.  A more detailed definition is given in Section 2.

�   These conclusions depend on the value of the networks under consideration relative to the value of a network of ‘average’ quality.

�  Premium Services typically offer advertising-free entertainment programming on an à-la-carte basis for an additional fee.

� Rubinovitz aggregates those markets with multiple Basic Services into a single service using market shares as weights.  Crandall and Furchtgott-Roth aggregate subscriptions to multiple premium services into a commonly reported industry aggregate - pay units - and analyze the demand for Basic Service and this aggregate.

� The good which must be purchased – here basic cable service – is generally called the ‘tied’ good as its purchase is ‘tied’ to the purchase of all other cable services.

�   The plural, services, is appropriate as the framework permits the valuation of the programming provided on each service offered by a cable system in a cable market.

�  What few ‘overbuilt’ (competitive) markets were in the dataset were excluded from consideration in the empirical implementation of the model.

�  By assumption, this paper will conduct a short-run analysis.  In the long-run, the cable supply decision can be adequately described by a three part process.  First, systems build capacity by wiring their franchise areas.  Next, they choose the number of tiers of service, both expanded basic and premium, to offer as well as the programming to offer on those services.  Finally, they choose the price of each service given their physical plant and chosen service portfolio.  This section considers only the last, short-run, stage of this trilogy - the pricing decision.  The omission from the analysis of the choice of size of cable plant is not unreasonable given that most systems have completely wired their franchise areas and may not expand further.  The omission from the analysis of the tiering decision is less reasonable -- in future work, I intend to address this portfolio (tiering/programming) decision in detail.

� The data sets used in the analysis and the conditions placed on them are discussed in detail in the next chapter.

� Since the number of homes passed by each system defines the set of possible subscribers to cable service and is also reported, we have a very precise definition of the size of each cable market, permitting a natural transformation from the number of subscribers for each reported service to the market shares for those services required by the model.

�   It is the aggregation over unobserved elements of the choice set – the combinations of services predicted by the model of demand – that prevent us from exploiting recent advances in permitting more flexible substitution patterns among the elements of choice.  This problem and its implications for the estimation and applications are discussed in detail in the paper.

�  The price index literature is vast and varied.  The index … 

�  Since Basic Service is included in all consumer cable purchases, it’s price is a natural candidate for indexing.

� This market structure historically resulted from the granting by local municipalities of exclusive franchises to cable systems in light of the perceived 'Natural Monopoly' features of cable service.  The granting of exclusive franchises was annulled by the 1992 Cable Act.  For a description of the franchising process, see Prager (1986) and Zupan (1989).

�   In addition, cable systems often offer two other types of program networks:  Public, Educational, and Government (PEG) networks and Pay-per-view networks.  The former are typically considered in-kind compensation to municipalities for the right to provide cable service and are not typically valued very highly by consumers.  The latter are networks devoted to real-time purchases of entertainment (typically movies and sporting events).  The lack of adequate data on the presence of Pay-per-view networks in the initial sample considered in this paper precluded their inclusion in the analysis. 

�   Note that recently the Disney Channel – a premium programming network – has pursued being carried on basic cable service rather than as an a-la-carte offering.   At the time of this study, however, they were uniformly offered on as a premium service.

�   By law, broadcast networks must be offered on Basic Service.

�   In addition, systems have recently begun to introduce Pay-per-view networks.  These are very similar to Premium programming networks except that they offer programming on a per-program, rather than per-channel basis.

�   Factbook (1992) and (1995).

�  To be precise, the introduction of Expanded Basic services is really a combination of changes in both the variety and the quality of cable services.  The introduction of a new service constitutes an increase in variety.  The reallocation of programming among Basic and Expanded Basic services, however, constitutes both an increase in the quality of Expanded Basic services but also a decrease in the quality of Basic Service. Of course, in addition to the introduction of Expanded Basic services and the reallocation of programming among these and Basic services, many systems simultaneously introduced new networks into each, increasing the after-transfer quality of both services.

�   This is not a constraint in the empirical estimation, however.  The data are free to determine the relative worth of all individually parameterized networks.  The only distinction, then, between more and less popular networks are that the former more likely enter the empirical specification with individual impact.

�   Casual observation of the launch dates in Table 2-1 supports this supposition:  Among the 15 most popular networks, only one, TNT, was launched after 1985 and they are something of a special case given they share a common owner with both CNN and WTBS.  This is true both for institutional as well as economic reasons.  Since many systems enter long-term contracts with program suppliers, turnover in the portfolio of programming they offer to consumers is limited.  Furthermore, due to economies of scale in program supply, the cost (and by extension the quality) of the programming provided on nascent networks often is inferior to that provided on established networks.

�  To buttress this claim, we note that the overall ranking of cable programming services is quite stable over time, particularly at the top.  [Source?]

�   In particular, WTBS and TNT, both owned by Time Warner, tend to offer theatrical films and situation comedies from the last 20 years while USA tends to offer more contemporary fare.  In addition, WTBS and TNT join NBC in sharing rights for the NBA (Basketball), WTBS owns the broadcast rights to the Atlanta Braves (Baseball), and USA owns rights to PGA (Golf) and WTA (Tennis) events.  [Marketing cites for backup]

�   Headline news is 24 hours of breaking news coverage.  CNN varies somewhat from this format by also providing analysis as well as specialty programming such as daily programs devoted to Money and Investing.  C-SPAN provides uncut coverage of the U.S. Senate and House of Representatives, while CNBC provides more analysis and also tends more towards entertainment.

�   I would like to thank Tasneem Chipty for providing me with the 1992 data. 

�   Note that this is out of a possible 17% as that is the percentage of systems that offered Expanded Basic Services.

�  This is most appropriate for the latter two categories, which we call ‘One-Service’ and ‘Two-Service’ markets.  This should not be taken literally, however, as these systems were among the most diverse, offering over 5 services on average. 

�   The remaining 6 systems were those that offered Expanded Basic Services in the earlier sample.  Including these in the tables yields nearly identical results and only complicates the exposition.

�   As noted in footnote 34, ‘one-service’ markets are defined as those markets where systems introduced one Expanded Basic Service, not as those markets that offered only one service.

�   This, in part, reflects a weakness in the data:  the identities of the Premium Services in the 1988-1991 sample was only possibly by inference from the 1992-1995 sample.  As a consequence, those markets where systems introduced premium services had to be excluded as matching the services was no longer possible.

�   In particular, 56% and 64% of the networks offered on Expanded Basic Service by systems which introduced such services were top-5 networks.  That against 51% and 39% of the total networks offered were offered on Expanded Basic Services.

�   We recognize that this is only indirect evidence, however, particularly given the discussion in the following points.

�   These are given in tables 2-1 through 2-4.

�   This is in the extreme case that the consumer values Basic Service not at all.  In the general case, the implicit price for Expanded Basic services is its incremental price plus the difference between the price of Basic Service and its reservation price to the individual.  If an individual would not purchase Basic Service on its own, this magnitude is positive.

�   The merits of this assumption in the context of the cable industry were considered in the last section.

�  Discrete choice models are adept at accommodating both heterogeneity in the choice set as well as changes in the choice set over time.  For a survey of the discrete-choice, or Qualitative Response, literature, see McFadden (1984), Maddala (1983), or Amemiya (1981).

�  This example is illustrative.  No systems in the dataset used in the empirical implementation offered only a single, Basic Service.

�  The user of the word 'combination' is this context is not accidental -- we mean it in its probabilistic sense, namely "any subset of a set considered..."  (Webster, 1996)  For example, suppose a system were to offer, in addition to Basic Service, HBO and The Disney Channel, two Premium Services.  The combination of Basic Service and HBO would then be one element of the choice set.  Another would be the combination of Basic Service and the Disney Channel.  A third would be the combination of Basic Service, HBO, and the Disney Channel.  As can be seen, any individual service can be obtained from more than one choice.

�   The relationship between the number of such elements is given by � EMBED Equation.2  ��� = 2(� EMBED Equation.2  ���-1)  + 1.

�   Note, however, that D does not vary across products within market n.

�  The superscript D on q is chosen to differentiate between parameters in the demand specification from similar parameters is the supply specification, denoted by S.

�  For the balance of this chapter, we will be focusing on an individual cable market, n.  As a consequence, for ease of exposition, we will omit the subscript n from all equations and formula presented in the chapter with the exception of including it when discussing the set of services, Sn={B,Rn} and the set of choices, Jn, offered in each market.  n is retained for these variables as a reminder that the set of services, and thus choices, indeed varies across markets.

�  This is consistent with a model in which the programming networks parameterize the expected quality of each cable service offered in market n, and hs parameterizes market-product-specific deviations from that expected quality.

�   This specification follows recent work on the estimation  of product-level demand built from discrete-choice foundations which has emphasized the importance of accommodating such unobserved components of products in the specification and estimation of demand.  See Trajtenberg (1991) for an early discussion of the problem, Berry (1994) for a solution for certain demand structures, and Berry, Levinsohn, and Pakes (1995) for an example of its implementation.

�   If each of these elements is not clear, return briefly to the first paragraph in the description of this model of demand for a definition of programming network, cable service, and cable product. 

�   The choice set nearly doubles as every combination of services including Basic is again available, now alone or in combination with the new Expanded Basic Service.  Only the tie of Basic to its purchase prevents an exact doubling of the old set as the option of Expanded Basic Service alone is excluded from the new set.

�   Recall that ESPN is available in over 99% of the sample.  It differs, however, in the service on which it is offered.

�   Given the aforementioned structure of (Xjn, pjn, hjn), the formula for Vjn can be rewritten as � EMBED Equation.2  ��� where � EMBED Equation.2  ���.

�   This process is described in detail in, for example, …

�   See Anderson, DePalma, and Thisse (1993) for an overview of alternative models of Product Differentiation.

�  The assumption that consumers have heterogeneous tastes for programming underlies all models of programming choice known to the author.  See, inter alia, Spence and Owen (1977) or Webster and Wakshlag (1983).  Since tastes for programming are likely to be heterogeneous, tastes for programming networks and services consisting of combinations of those networks are also likely to be heterogeneous.

�  See Berry, Levinsohn, and Pakes (1995) and Goldberg (1995) for two alternative specifications for the demand for automobiles.

�  Since wj is homogenous of degree 0 in (V0, V1, V2, ..., � EMBED Equation.2  ���), a normalization of utility to one of the alternatives is required.  This is accomplished by setting the mean utility of the outside good, V0, to zero and measuring all remaining utilities relative to that good.  As the only observable attributes of the outside good are broadcast signals, this normalization only impacts the measurement of comparative broadcast signals provided by cable.  For notational convenience, I will assume that this normalization is implicitly defined in the specification of the (Xj, pj, hj).

�   Note again the difference between services, Rn, and combinations of those services, RnU. 

�   Nor any other similar combination.

�   In the example above, it would simply equal the market share of two combinations of services:  Basic + HBO and Basic + HBO + Disney.  Naturally, the number of elements in this sum is a bit larger for systems offering more than just three services.

�   Note the distinction here between � EMBED Equation.2  ���, the set of services provided on product j, and � EMBED Equation.2  ���, the set of products offering service s.  

�   Note that, given the structure of choice in cable markets, all services containing Basic Service, denoted� EMBED Equation.2  ���, is equivalent to  all services excluding ‘no cable service’, denoted� EMBED Equation.2  ���.

�  Due to the restriction that all shares sum to one, the third ratio, log(wAn/wBn), is redundant and therefore omitted.

�  Traditional Instrumental Variable estimation solves a linear system of equations for the parameter vector, q. This system of equations is constructed from the sample analogs to a set of moment conditions.  For an equation of the model specified here, log(wr/w0) = f(X,p,D,h | q), these conditions are of the form

 �EMBED Equation.2���

where Zn stands for a vector of instruments and the expectation is with respect to the unobservable, hn.  While it is assumed that Eh = 0, this does not imply that E[f(X,p,D,h | q)] = [f(X,p,D,Eh | q)] = f(X,p,D,0 | q) and it is therefore not possible form the moment conditions necessary to estimate the model by Instrumental Variables.

�   In the same way that observed complementarities across services cannot be accommodated, neither can unobserved correlations in tastes across services.    

�   That is to say, we partition the market share for basic service into those that do and do not buy each additional service beyond Basic.  By construction, then wb = wr +� EMBED Equation.2  ��� 

�   The decomposition of total costs of providing any cable service into a fixed cost and a marginal cost independent of the number of subscribers served by the system has been used by nearly all previous papers analyzing the industry.  Examples include Mayo and Otsuka (1991) and Chipty (1995).

�   Tautologically, wb = qb / HP.

�   For this reason, we exclude from the dataset those very few markets where multiple cable systems compete for subscribers.

�   This solution was obtained via the Maple mathematics program.  The processing capabilities of my personal computer would only permit the solution of the linear system of equations for as many as basic plus 4 additional services.  Due to the inherent symmetry in the structure of A, and the uniformity of solution structure for each of the cases of basic + 1, 2, 3, and 4 additional services, we confidently assert that the structure given here is correct.

�   For a ‘standard’ logit model, it is optimal for systems to equate the markup across services.  We later use this fact in the counter-factual simulation of untying Basic Service purchases.

�   See, e.g., Bowman (1957), Burstein (1960), or Markovits (1967).

�   That being said, how reasonable is this result for cable services?   Going back to Stigler’s (1963) findings in the motion picture industry, there is strong theoretical evidence that firms may elect to price discriminate in media industries by bundling entertainment programming.  Incentives to tie the purchase of Basic Service to other cable services are much the same.  Whenever consumers have heterogeneous tastes, bundling (or tying) can increase profits by reducing buyer heterogeneity, allowing more efficient rent-extraction with linear prices.  While other, institutional and technological, reasons for tying may play a role in the case of cable television, these additional benefits may have contributed to tying’s adoption and continued presence.  A detailed treatment of system incentives to bundle and tie programming and services is beyond the scope of this paper, but remains as an area of future research.

�   In the interest of parsimony, the impact of cost characteristics, parameterized by W, is assumed to impact each additional service with a common effect measured by dR

�   The Act imposed a number of additional regulations on cable systems.  See Crawford (1997) or Johnson (1994) for a concise summary of the motivation for and implementation of the ‘92 Cable Act.

�   Technically, local franchise authorities were only permitted to regulate Basic service.  The FCC was responsible for regulation of Expanded Basic services, but could only implement those regulations if a consumer in the local market area filed a complaint with the Commission.

�   As of January 1994, approximately 25% of eligible municipal franchise authorities had certified with the FCC to provide rate regulation.  In the data used in this paper, X% of systems operated in a market where the franchise authority had certified.

�   The initial reduction was 10%.  In February of 1994, this was increased to 17%.  See Crawford (1997) or Johnson (1994) for more.

�   See the review article by Bresnahan (19??) for a discussion of Conjectural Variations (and the measurement of market power in general) and Rubinovitz (1994) for an example of this practice in the cable literature.

�   This assumes, as turns out to be the case, that f < 0.

�   See review articles in f.n. 1 for more.

�   The classic example of a choice context which violates IIA is the choice of transportation mode between a car, a red bus, and a blue bus.  IIA implies that the ratio of the market shares of the car to a red bus is independent of the presence of the blue bus option in the choice set.

�   We also note that while IIA holds for the individual products over which choice is considered, it also holds over the choice among the individual premium services which are the focus of the analysis. This can easily be shown by comparing the ratio of the predicted market shares for any two such services, e.g. HBO and Showtime.  On the other hand, by virtue of the requirement tying the purchase of Basic Services to premium services, IIA does not hold for basic cable service.  

�   See McFadden (1978)

�   Cites

�   Subject to degrees of freedom constraints.

�  In the absence of this aggregation, the market shares for each cable product, wj, as a function of the product errors, hj, w=(w1(h1), w2(h2), …, wNj(hNj)), from either of these approaches would need to be inverted to solve for the errors as a function of the observable shares within each market, h=w-1(w) as detailed in Berry (1994).

�    See Appendix B for more detail. The intuition follows that just as complementarity in programming offered across services breaks the solution mechanism, unobserved correlation in tastes across services does the same.

�   Some experimentation of implementing this procedure despite a sufficient condition for existence validates this theoretical concern.

�   In addition, we test the logit assumption in the empirical estimation.

�   Note that the special structure of the pricing equations imply that there are no endogenous right-hand side variables in the � EMBED Equation.2  ���equations defined by (2-8).

�   The notation used is consistent across variables -- vectors of the form zbn are column vectors, zbn’ are row vectors, and Zb are matrices.

� For example, for Basic Service, this yields �EMBED Equation.2���.

� For example, for Basic Service, this yields �EMBED Equation.2���.

� In the empirical implementation, some elements of Zs, s Î Sn, overlap -- each of the Zs contain Wn.  With a detailed change in notation, this could be accommodated in the presentation here.  For ease of exposition, however, we persist in the description provided here.

� Implicit in this definition of the GMM objective function is the assumption of possible heteroscedasticity in the error structure and differences across equations in the set of instruments considered.  In the absence of these assumptions, the general GMM objective function simplifies to �EMBED Equation.2���.

�   The intuition behind this result is straightforward.  Since the objective function is a weighted sum of the sample analogs to the population orthogonality conditions, the addition of 0’s to this sum for those observations missing a subset of the equations has no effect on the resulting estimation.

�   i.e. � EMBED Equation.2  ���where � EMBED Equation.2  ���= the number of systems providing the service which is least likely to be offered in the sample.

�  In particular, expanded Basic Services.

�   Tastes within market are still assumed to vary only by eij, itself additively separable from prices and income.

�   Test Statistic = 30.12,  c(5)0.05 = 11.07.

�   Test Statistic = 0.61, c(1)0.05 = 3.84.

�   Test Statistic = 8.39, c(1)0.05 = 3.84.

�   The mean marginal utility associated with any particular service characteristic may be converted to mean willingness-to-pay for that characteristics by simply dividing its marginal utility, b, by the marginal utility of income, a.  

�   The standard errors in the two columns, however, have different meanings.  In Table 2-6, the standard errors represent the predicted dispersion in the parameter estimates as predicted by the estimated variance-covariance matrix of the parameters.  In Table 2-7, however, the standard errors represent the actual dispersion across markets in the average effects computed in the data.  This dispersion arises in all but the base specification for two reasons:  (1) heterogeneity in the predicted marginal utility of income across markets and (2) differences in program carriage decisions by systems  in conjunction with a specification which permits complementarity of cable programming within services.

�   These six types of networks are the 4 major broadcast networks – ABC, CBS, Fox, and NBC – as well as Independent and Public networks.  See Appendix A for a detailed discussion and justification for the specification employed here.

�   Test Statistic = 2.42. c(1)0.05 = 3.84.  Of course, in addition to locally available broadcast programming, systems also provide broadcast programming not otherwise available in local markets.  For several decades, this was the principal determinant of the demand for cable. [Noll, Park, and McGowan (1973), Park (1972), Comanor and Mitchell (1971)].  The results here, however, are mixed.  A network offered on Basic Service which is not available over-the-air has a small, positive, impact to demand while any duplicates have a small, negative impact.  Both of these results are consistent with our expectations given the historical importance to systems of this type of programming and the subsequent exploitation of Must-Carry rules by small UHF stations to guarantee carriage on cable systems.  [Crawford (1997)]   In each case, however, we cannot reject the hypothesis that the true benefit of all such programming is negligible.

�   These were defined in Table 2-1.

�   Because only cable programming networks are offered on Expanded Basic Services, the constants in these two equations can be attributed solely to that programming.  The other parameters in these equations then measure the incremental benefit associated with programming provided on that service, controlling for these differences in average quality.  Estimating the model without these constants – in essence requiring that all the benefit in Expanded Basic Services  accrue only to the programming provided there—yielded qualitatively similar results, but with a dramatic loss of fit.

�   We cannot reject the hypothesis that average tastes for CNN are zero, however.  See Table 2-6.

�   That these estimates are high reflects the extraordinary penetration of Expanded Basic Services among Basic Subscribers.   See also previous footnote.

�   [Pending Ses for test statistic]  Note that a negative mean WTP is not inconsistent with profit-maximizing behavior.  While, on average, consumers do not care for the network, there is a distribution about that mean suggesting some might value it quite highly.

�   That prices for these networks are substantially higher than these figures is consistent with the data.  Penetration of individual premium services averages only about 20%, implying that the majority of individuals value them at a level below their incremental price, particularly when the purchase of Basic Service is first required.

�  Demographic characteristics measure differences in aggregate tastes for cable across markets. Among the variables considered, measures of population density, as captured by the Designated Market Area ranking, proved quite important.  The results indicate that the lesser the population per square kilometer and the smaller the television market ranking, the greater was the demand for cable.  Even after conditioning on the broadcast programming provided in these cable markets, this result suggests that more rural areas exhibit greater demand for cable, undoubtedly due to the lesser range of alternative entertainment options available in those markets.  Similarly, certain of the demographic features of individuals in cable markets, also impacted demand.  In particular, the greater the percentage of the population aged 5-18 and with some college education, the lower, but more inelastic, the demand. Median income had a negligible effect on either level or slope.

�   Note that the requirement tying the purchase of Basic Service to all other services does not impact the form of the own-price elasticity for Basic Service.  This is not true, however, for the remaining own- and cross-price elasticity calculations.  Indeed, because the specification requires that Basic Service be included in the purchase of any other cable service, increasing the price of Basic Service in this model increases the price of all cable services. This has the effect of making Basic Service and all remaining services complements, despite the fact that the structure of the discrete-choice problem facing individuals implies that all combinations of services are substitutes. 

�  Since not all markets provide all services, the number of observations for each of the own- and cross-price elasticities depends on the number of markets in the data which offered both of the services considered.  This number is given in the upper-right-hand corner of the corresponding cell in Table 3-7.

�   In particular, Rubinovitz (1993) found average own-price elasticity of demand for Basic Service of -1.51, as did Mayo and Otsuka (1991).  The latter study, in addition, found average elasticities of demand for pay subscribers (and not the individual pay services) of approximately -1.77.

�   The degree of flexibility in modeling this complementarity, however, is as limited as is the ability of the standard logit to model substitutability. 

�   We focus on the fourth column - our preferred specification – in the analysis to follow.

�   Each of these effects is broadly consistent with the differential experiences of these networks over time.  ESPN is now among the most valuable cable networks and now offers programming (in the sports domain) comparable with that historically provided only by the major broadcast networks.  CNN has fallen on harder times, no doubt in part to increased competition from other news programming.  The USA network, once among the most valuable program networks has also lost ground over time.  [Shapiro, 1997]

�   The inclusion of constants in the Expanded Basic demand equations complicates the exposition of the change in tastes for cable programming over time, but is necessary as excluding them induces a dramatic loss of fit.

�   In drawing this conclusion, we rely on the stronger relative growth in mean tastes for programming provided on Expanded Basic Services as compared to the relative decline in tastes for additional program networks provided on Expanded Basic Services.

�   As the most prominent example, ESPN now broadcasts both Major League Baseball and National Football League games, at considerable expense.  These additional offerings no doubt have contributed to its growth in value. 

�   See Diewert (1987).

�   See Jorgenson and Slesnick (1990) and Brown and Greenstein (1994) for examples.

�   In particular, the Laspeyres index provides an upper bound on the CLI evaluated at comparison period utility levels while the Paasche index provides a lower bound on the CLI evaluated at reference period utility levels.

�   P.273.

�   In particular, Pollak introduces two basic group Cost-of-Living Indices (CLIs):  A social CLI and a democratic CLI.  Both require knowledge of household preferences, but only the former requires specification of a Social Welfare Function.  The latter is obtained by simply averaging each households CLI, hence the name democratic.

�   As mentioned earlier, this is certainly the case in cable television markets.

�   The intuition underlying the conditions and the likelihood that they are satisfied in the case of the cable television industry is discussed below.

�   See the early work by Fisher and Shell (1972) as well as more recent research by Fisher and Griliches (1995) and applications by Griliches and Cockburn (1995) and Berndt and Griliches (1994).  

�   As does the CES social welfare function in the seminal work of Dixit and Stiglitz (1977). 

�   See Feenstra (1995).

�   We note that in general, it is not intra-household, but inter-household substitutability that forms the core problem to be considered.  Feenstra (1995) presents a social welfare function based on McFadden’s (1978) Generalized Extreme Value distribution that permits robust intra-household, inter-service substitutability within this framework.   

�   The CLI proposed here is a plutocratic CLI and is equivalent to a weighted average of individual household CLIs with reference-period expenditure shares providing the weights.  (Diewert, 1987). 

�   As in Fisher and Griliches (1995) and Griliches and Cockburn (1995).  

�   As in Berndt and Griliches (1994).  

�   See Trajtenberg (1990) and Brown and Greenstein (1994).

�   This dependence on tastes is often omitted in the definition of price indices, but in the presence of changing tastes over time is critically important and amounts to selecting a metric for valuing changes in the choice set facing consumers.  As is the case for selecting a reference utility level, these tastes are typically chosen to correspond to those held in either period 0 or period 1.

�  In particular, the Equivalent Variation, EV, is implicitly defined by:

� EMBED Equation.2  ���

�   We note also that as income effects are assumed away, the Compensating and Equivalent Variations are identical.

�   Note that given the definition of Equivalent Variation, a positive value indicates that consumers are better off.  As a consequence, this will be associated with a negative equivalent price change.

�   Technically, field representatives first select among either (1) installation charges plus minimum (Basic Service) charges and (2) period monthly charges for some ‘level of service’ (i.e. combinations of cable services).  [BLS (1994)]

�   BLS (1994).  It is not clear how exactly this is done.

�   This is more of a problem in industries where new products are very substitutable with existing products, as in the introduction of generic drugs after pioneer drug patent expiration.  [Griliches and Cockburn (1994)]

�   These issues, in principal, could be addressed, albeit imperfectly, with the adoption of hedonic methods as has been done in the construction of BLS price indices for computers.  See Triplett (1990) or Griliches (1990).

�   For example, an estimated total price reduction of 6.18% for a cable market sampled in November, 1991 and again in May, 1995 would yield an equivalent reduction of 0.15% for each of the 42 months between observations.

�   Note our data cannot possibly predict the early decline and later increase in the CPI index as we only have two observations per market with the latter occurring some time after September, 1992.

�   In the graph here, the programming index measures the combined effects of the addition of new programming as well as the reallocation of existing programming among services reported in Table 2-11.

�   In addition, in Crawford (1997), we find that the actual regulations imposed by the Act have had little effect.

�   The recent discussion of further re-regulation notwithstanding.  (Wilke, 1997)

�   See Chapter 1 for a definition of these terms.

�   See Mayo and Otsuka (1991) and Rubinovitz (1993) for recent comments.

�   Conversation with Lynn Levine, Director of Marketing and Data Sales, Warren Publishing.

�   The oldest reported observation in the data was from 1977.

�   I.e. If returned surveys updated only a subset of the information requested.

�   See Chapter 1 for a discussion of the 1984 Cable Act and its impact on cable prices during the sample period.  

�   Note that this implies that all reported prices are properly interpreted in ‘December, 1986, Dollars’.

�  The importance of accommodating the comparative broadcast services provided by cable television systems was first emphasized in Comanor and Mitchell (1971), Park (1972), and Noll, Peck, and McGowan (1973).

�  The "Significantly Viewed" criterion was one condition that broadcast television stations could satisfy in order to guarantee carriage on local cable systems until 1987 under existing ‘Must-Carry’ rules.  It is a market measure, defined for network stations as, "a share of weekly viewing hours of non-cable households of 3 percent and a net weekly circulation of 25 percent."  See Television Digest (1987) for more.

�  A frequently-used alternative measure of broadcast signal availability is the presence of any part of the system's franchise area within the Grade B contour of the station.  (A television station's Grade B contour is the set of locations within which 50% of the households can adequately receive the television signal 90% of the time).  See, inter alia, op.cit. 24, Pacey (1985), and Mayo and Otsuka (1991). The size of my sample precluded the use of this measure.

�   See, inter alia, sources ().

�   Precluding the use of more detailed information such as zip codes was the reporting procedure used by systems.  Often, a Multiple System Operator (MSO) at the level of a state would report on all its systems in that state.  In these cases, the operator address was that belonging to the state operator and not that of the system itself.

�   Over 20 conditions were required, however.  See the Data Appendix.

�   The panel data is used in Chapter 4.

�   In practice, most of the other data came from various published reports from Paul Kagan Associates, Inc.

�   We cannot test for the difference in means across our sample and the population characteristics as we do not have information about the distribution of the latter variables.

�   To the extent that such systems provide more services, urban are more likely to fail one of the criteria imposed in Table 3-2.   

�   The justification for the conclusion that urban systems have been excluded stems from the finding that consumers in urban markets are more likely to subscribe to premium services.  [Cite]

�  The market share for any service, ws, is defined as the number of subscribers to that service divided by the number of homes passed by the cable system.  See the Data Appendix for a justification for the assumption that the number of homes passed in each cable market measures market size.

�   In the empirical implementation, there are as many as 8 prices.  3 for tiers of Basic service (b = basic, e = expanded basic, and f = second tier of expanded basic) and 5 for tiers of Premium service (h = HBO, s = Showtime, d = Disney, c = Cinemax, and t = The Movie Channel).  In addition, we define p = pb + pe + pf to denote the price paid by consumers for the purchase of all tiers of basic service offered in their market.

�  In the Pre-Act sample, for example, there are 143 cable and 25 premium programming networks provided by at least one system in the sample.  For the Post-Act sample, there are 197 and 115 such networks.

�  The dichotomy of individual versus common impact is chosen to reflect the inherent tradeoff between theoretical detail (which would ideally permit all networks an individual impact) and parsimony (which restricts us to permitting only some networks an individual impact).  Where to draw the line is, of course, an empirical question - in the following chapter we consider in detail the dividing line between individual and common impact for each of the three types of programming network provided by systems -- broadcast, cable, and premium programming networks.

�   See the Data section for a description of the Significantly Viewed Criterion.

�   Some may disagree with the inclusion of Fox with the other, ‘Big Three’, television networks.   My point here is to just suggest that each has value corresponding to the programming provided on the network and not to finely differentiate between these values.

�   More recently, some of these independent stations have affiliated with one of the two new broadcast networks – Warner Brothers and Paramount.  Regardless, it is tacitly assumed that neither of these new networks provided sufficient programming or brand identity to warrant individual recognition.

�   Networks often provide multiple networks of a given type due to Must-Carry requirements of existing cable regulations.  In such situations, if a system is within the broadcast area (as measured by the Grade B contour) of two networks of the same type, the station must provide carriage for both networks.  As a consequence, systems midway between two large metropolitan areas (like Stanford) tend to carry greater numbers of broadcast networks than systems of comparable size in the suburbs of a single such areas.  These rules are currently being challenged in Federal Court.

�   The six types of networks are stations affiliated with ABC, CBS, NBC, and FOX, independent stations, and public/educational stations.

�  While we have elected to aggregate measures of broadcast programming desirability into the four variables described above, several other aggregated and disaggregated specifications were considered.  Among these included specifications which (1) aggregated all stations into a single measure, (2) permitted impacts for network stations to differ from independent and public stations, and (3) completely disaggregated the six classes of stations into measures which permitted an individual (first) and common (other) impact within each class. There appeared to be significant explanatory gains to disaggregating stations into a first and an other category relative to a single measure.  Beyond that, the results for the network vs. Non-network disaggregation were quite similar and the results for the complete disaggregation were quite noisy.

�   For cable programming networks, these are ESPN, CNN, WTBS, USA, and The Discover Channel.  For premium programming networks, these are HBO, Showtime, Disney, Cinemax, and The Movie Channel. To connoisseurs of cable, this list represents a Who's Who of cable and premium programming networks.

�   For cable programming networks, we also consider permitting individual impacts to the next five and next fifteen most popular channels.  These are given in Table 2-1.

�  As was the case for broadcast programming networks, other specifications were also considered.  Among these were specifications which (1) aggregated the total number of satellite networks provided on any cable service, (2) aggregated the total number of top-5, top-10, top-20, and total cable programming networks provided on any cable service, and (3) disaggregated networks to each of the top-10, top-20, and top-40 networks.

�   OTHCHB stands for ‘Oth’er ‘Ch’annels on ‘B’asic.

�   In California, the author has seen price lists with input price ranges of greater than $0.10 per subscriber for individual channels.

�   See Crawford (1997) for more details.

�   Because tastes for and costs of providing cable service may differ across regions and over time, we also include several control variables into some specifications of demand and cost.  To control for heterogeneity in tastes across regions, we define four region dummies according to the four U.S. Census Regions, each defined with the prefix REG.  Similarly, to control for changes in the cost of and tastes for cable service over time, we include a set of year dummies matching the years used in the Post-Act analysis.  



�   For example, � EMBED Equation.2  ���would contain all the combinations of services that contain HBO, including {Basic, HBO}, {Basic, HBO, Disney}, {Basic, HBO, Showtime}, etc. For each of these combinations, � EMBED Equation.2  ��� enumerates their component services.  Thus for {Basic, HBO, Showtime}, � EMBED Equation.2  ���= each individual service:  {Basic}, {HBO}, and {Showtime}.

�   Recall Vs=Vs(Xs,D,ps,hs).

�  Since the market share for the HBO is given by the sum of all service combinations which include it, they would be of the form {Basic Service, HBO, Showtime}, {Basic Service, HBO, Disney}, and {Basic Service, HBO, Showtime, Disney}.  By construction, Basic Service and HBO are included in each of these products.  
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