New Products, New Programs, and Prices:

Measuring Consumer Benefits to Changes in Cable Television Choices,

1989-1995

Gregory S. Crawford *

Department of Economics

Duke University

September 1997

Draft - Please do not cite or quote

* This paper is based on Chapter 2 ofmyPh.D. Dissertation at Stanford University. I would like to thank Tasneem

Chiptyfor making available some ofthe data for this paper. I would also like to thank Roger Noll, TimBresnahan, and especiallyFrank Wolak for their manycomments, as well as their patience and guidance. I have additionallybenefited fromthe comments ofRaphael Bostic, Raj Gangadean, Scott Stern, Bill Vogt, and seminar participants at Stanford

University, Duke University, the UniversityofMichigan, the UniversityofMaryland, and the Federal Trade

Commission. Financial support fromthe National Science Foundation, the Olin Foundation, and the Lynde & Harry

BradleyFoundation is gratefullyacknowledged. Correspondence maybe sent to GregoryS. Crawford, Department of

Economics, Duke University, Durham, NC 27707-0097, phone 919-660-1828, email gsc@econ.duke.edu.

Abstract

This paper evaluates the economic consequences ofqualitychange and new service introductions in the cable television industryover the period 1989-1995. The analysis is motivated the recent widespread introduction ofnew, Expanded Basic, cable services and the associated addition and reallocation fromexisting services ofsome ofthe most popular cable programming to these services. These phenomena constitute increases in the varietyand qualityofcable television, the benefits of which to consumers is unknown.

To address these issues, we develop and estimate a discrete-choice, differentiated product modelofthe United States cable television industry. On the demand side, we depart fromexisting models ofthe industryand specifythat the building blocks ofindividualutilityin the modelare the individualprogramming networks selected bysystems and bundled into services for sale to consumers. To the extent individuals value quite highlycertain programming networks ˘ ESPN and

The DiscoveryChannelfor example ˘ and less highlyothers, those services containing more valued networks willcommand greater demand. Individualdemand is given bythe maximization ofutility over the (discrete) combinations ofservices 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 ˘ onlytotalservice market shares are observed ˘ to yield market demands for a panel dataset of heterogeneous cable markets.

This framework is sufficientlyflexible to measure the impact ofchanges over time in both the services offered bysystems and the programming offered on those services. New services simply changes the set ofchoices available in each market, while changes in the programming offered simply change the value to consumers ofthe services which make up those choices. As such, the model permits us to evaluate the utility, and thus the demand, to consumers given anyprogramselection and bundling changes undertaken bysystems. In addition, we are able to use allthe information available in each market and avoid the unpalatable aggregation over services frequentlyemployed byexisting models of the industry. On the supply side, cable systems are modeled as multi-product monopolists.

Our focus is measuring the benefits ofchanges in the choice set facing consumers over time.

Our principalapplication is the construction ofa quality-adjusted price index for cable television service for the period 1989 - 1995. In addition to measuring the totalchange in prices over this period, we decompose changes in this index to changes in the set ofservices offered, in the programming offered on those services, in the prices ofthose services and in demographic and market characteristics. We then compare this index to that obtained bythe Bureau ofLabor Statistics as part ofthe Consumer Price Index. Our principalfinding is that failing to account for the benefits of increased qualityand varietyin cable television services yields an index which largelyduplicates the

15% price increase reported bythe Cable CPI between January, 1989 and July, 1995. However, incorporating consumer benefits fromthe addition ofnew services, the addition ofprogramming to all services, and increased qualityofexisting 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 ofnew goods and services or fromchanges in the qualityofexisting goods and services has always been a bit awkward. This issue, historicallythe provenance ofthe price index literature, is extremelyimportant, however. To give a single prominent example, the Consumer Price Index is used as an economic indicator and guide to the development ofmonetarypolicy, as a deflator ofeconomic time series and an indicator of productivitytrends, and as a means ofadjusting consumer and worker income and wage payments through indexing. Recent analysis ofthe CPI byan panelofeconomists has suggested, however, that failure to adequatelyaccount for the economic benefits associated with new products and quality change has led to an overestimation ofthe true cost ofliving byover 1% per year. 1 The savings in socialsecuritypayments alone froma readjustment ofthe index accounting for this overestimation are projected to exceed $700 billion over a 12 year period. 2

These same issues present t hemselves in the analysis ofthe cable television industry. In a practice known as bundling, cable television systems select and package programming networks into services for sale to consumers. As theyhave since the 1970´s, cable systems in the last decade have increased the qualityofthese services: the number ofchannels provided bythe system, the programming provided on those channels, and the cost ofthat programming have allgrown considerablyin this time. 3 More recently, however, systems have also begun to increase the number ofservices that theyprovide, largelybysplitting into multiple services the bundle ofprogramming provided on the lowest levelofservice. 4 These increases in both the qualityand the diversityofcable services have in turn fueled comparable increases in subscriber growth ˘ despite accompanying increases in prices ˘ so much so that the industrynow approaches its broadcast counterpart in economic importance.

Accounting for the benefits to consumers fromchanges in cabl e prices, programming, and services is ofcentral importance as a guide to regulatorypolicymaking in the industry. A recent

1 [CPI panel cite]

2 Feldstein (1997)

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

4 In addition to reallocating programming among services, systems have tended to simultaneouslyintroduce new surveyofindustryregulatoryactivityhighlights this point. Cable systems have been deregulated

(1984 Cable Act), re-regulated (1992 Cable Act) and partiallyderegulated 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 fromthis growth. 5

That prices for cable television services are high, however, does not implythat consumer welfare is correspondinglylow. As emphasized above, associated increases both in the qualityand diversityof the portfolio ofservices offered surelyoffset, and mayindeed outweigh, the loss in welfare associated with high prices. The rationale for regulation at all, as wellas the formthat it should take, depends on the extent to which consumers value product and qualitychanges at the expense ofprice changes as wellas the extent to which government policies can affect these gains. 6 The measurement ofthese gains is the purpose of this paper.

The measurement ofthe value to consumers ofthe qualityand diversityofcable television services is not an obvious undertaking, however. In the case ofvaluing qualitychange in computing or cars, other markets for differentiated products where this issue has received considerable attention, increased qualityis easilyquantified ˘ greater CPU speed and larger disk space or more horsepower and better gas mileage, for example. 7 Converting such `qualityunits´ into economic value can then be made bymodeling the demand for the products embodying these characteristics. 8 The comparable

`product characteristics´ for cable services are programnetworks. Unlike disk space, however, where a gigabyte is a gigabyte, not allnetworks are created equally. The value to consumers ofan additional programnetwork depends criticallyon the type and qualityofprogramming it provides. In a phrase:

CNN is not the Cartoon network. An accurate measure ofthe value to consumers fromchanges in the programming provided bycable systems over time must therefore reflect these differences in the programming.

5 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 regulatoryhistoryofthe industryand Crandall and Furchtgott-Roth for an analysis ofthe consequences ofthese 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.

6 The motivation for the partial deregulation ofcable 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.

7 See BrownandGreenstein(1994), for models ofdemandfor mainframe computers and Bresnahan, Stern, and Trajtenberg

(1997), etc. for models ofdemand 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]

8 underlying value of individual networks.

The case ofvaluing diversityin the cable industrypresents different obstacles. As consumers have heterogeneous tastes for programming, the introduction ofa new service with associated new networks bya system, will, ceteris paribus, increase aggregate consumer benefits bysatisfying some consumers with tastes for the new programming. Ifa new service is introduced, however, and networks are shifted to it fromexisting 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 ofthe industryhave specificallyaddressed these measurem ent questions. 9 Those that have, notablyCrandalland Furchtgott-Roth (1996) and Rubinovitz (1993), estimate models ofdemand that controlfor qualitychange over time bycomparing the number of programnetworks provided on Basic cable service. 10 To the extent individualnetworks are imperfect substitutes, however, such a measure mayover- or understate the benefits ofadditional programnetworks as wellas the welfare benefits ofthe reallocation ofnetworks among services. 11

Moreover, these studies either focus exclusivelyon Basic Service or on Basic Service plus an aggregate measure ofPremiumServices. 12 , 13

As a consequence, theylikelyunderestimate the value ofadded diversityassociated with new service introductions bycable systems byaggregating over these services.

This paper attempts to avoid these pitfalls byestimating an discrete-choice differentiated product modelofdemand and supplyofcable television services which permit the valuation ofboth changes in the qualityand diversityofcable services over time. On the demand side, consumers are

9 Due to a continued regulatoryinterest in the industrybythe Federal Communications Commission (FCC), the economic literature onthe industryhas largelyfocused on particular policyquestions ofregulatoryinterest. Representative branches of this literature have addressed(1) the extent ofmarket power held bylocal monopolycable systems [Sources], (2) Overbuild,

(3) etc.

10 Basic cable service is the most popular service offered bycable systems. It typicallycontains most ifnot all ofthe programming people typically associate with cable television. A more detailed definition is given in Section 2.

11 These conclusions dependonthe value ofthe networks under considerationrelative tothe value ofa network of`average´ quality.

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

13 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 premiumservices into a commonlyreported industry aggregate - pay units - and analyze the demand for Basic Service and this aggregate.

assumed to have preferences for programnetworks. The bundling strategies undertaken bycable systems, however, restrict consumer choice in two important ways. First, because systems bundle networks into services for sale to consumers, the objects ofconsumer choice are these services, and not the networks which make themup. This is the no more than the standard characteristic of differentiated products markets. However, systems also require the purchase ofBasic Service in order to purchase anyother service. This is called a `tying´ arrangement in the economic literature. 14

Subject to these restrictions, consumers maychoose as theyplease, implying a finalchoice among all combinations ofservices offered bysystems and the choice ofnot subscribing to cable at all. The discrete choice modelreflects these restrictions byspecifying a market-specific choice set consisting ofallcombinations ofservices offered in that market and assuming consumers select one element of this set.

Taken together, these elements ofthe modelofindividualdemand provide a unifying framework for measuring the value ofcable television services. 15 First, the framework builds individualdemand for whatever services are offered fromtastes for the underlying objects of consumer utility, the programming provided on those services. Byseparating the link between the convenient institutionaldefinition ofa product used in previous studies, i.e. Basic Cable Service, and the different components ofthat product, the programming provided, we shift the focus ofindividual choice to its structuralfoundations. Byestimating the value ofeach ofthese individualprogramming networks, the model is able to differentiate between the utilityaccruing to consumers fromthe consumption ofrelativelymore valuable and relativelyless valuable programming networks. As systems shift programming to new services fromexisting services or, more generally, change the portfolio ofprogramming provided ofanyservice, the benefit to consumers fromthose services will change and the modelcan track that change. Second, the discrete-choice framework provides a natural means ofevaluating the benefit to consumers fromanyadditions (or deletions) to this set imposed bycable systems. Ifa systemintroduces a new service, the choices available to consumers in that market increase to include allofthe existing choices alone and in combination with the new

14 The good which must be purchased ˘ here basic cable service ˘ is generallycalled the `tied´ good as its purchase is `tied´ to the purchase of all other cable services.

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

service. As a consequence, the benefit to consumers fromfacing this expanded choice set grows and the modelcan track that growth. In addition, we are able to use allthe information available in each market and avoid the unpalatable aggregation over individualservices frequentlyemployed by existing models of the industry.

To aid in the estimation and applications, the modelofdemand is then joined with a modelof pricing behavior bythe cable system in each market. As the vast majorityofcable systems are monopolists, 16 theyare assumed to maximize profits with respect to the price ofeach oftheir offered services given the structure of demand described above. 17

The principalsource ofdata used to pursue this investigation is a database on the population ofU.S. Cable systems compiled and maintained bythe Television and Cable Factbook , a cable industryreference. 18 We have drawn information on the price, programming and subscribers to each service provided byeach ofthese cable systems at two points in time: February1992 and August

1995. 19 Because the data report market-leveldemand for individualservices, however, we must aggregate over the individual demands for combinations ofservices predicted bythe model. The assumption that the joint distribution ofindividual, 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 ofthese combinations is mutuallyexclusive, adding allthe market shares predicted bythe modelfor the combination ofservices containing each particular service yields the market share for that service.

These are then taken to the data.

16 What few`overbuilt´ (competitive) markets were in the dataset were excluded fromconsideration in the empirical implementation of the model.

17 Byassumption, this paper will conduct a short-run analysis. In the long-run, the cable supplydecision can be adequately described bya three part process. First, systems build capacitybywiring their franchise areas. Next, theychoose the number oftiers ofservice, bothexpandedbasic andpremium, tooffer as well as the programming to offer on those services.

Finally, theychoose the price ofeach service given their physical plant and chosen service portfolio. This section considers onlythe last, short-run, stage ofthis trilogy- the pricing decision. The omission fromthe analysis ofthe choice ofsize of cable plant is not unreasonable given that most systems have completelywired their franchise areas and maynot expand further. The omission fromthe analysis ofthe tiering decision is less reasonable -- in future work, I intend to address this portfolio (tiering/programming) decision in detail.

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

19 Since the number ofhomes passed byeach systemdefines the set ofpossible subscribers to cable service and is also reported, we have a veryprecise definition ofthe size ofeach cable market, permitting a natural transformation fromthe number of subscribers for each reported service to the market shares for those services required by the model.

Following recent advances in the estimation ofdiscrete-choice models ofdifferentiated product markets, we also permit an unobservable (to the econometrician) attribute ˘ quality˘ in the demand for each service offered bysystems. 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 ofservices described above, we invert the market share equation for each service to equate mean expected consumer utility for that service with a nonlinear function ofits market share. 20 The unobservable qualityassociated with each service remains as a source ofeconometric error. Variables which shift the marginalcost of providing cable service serve as instruments for price. Price-cost margins obtain fromthe 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 ofthe estimation indicate that it is cable programming in general˘ and the most popular cable programming in particular ˘ which largelydrives the demand for and cost ofcable services. Estimates ofmean willingness-to-pay(WTP) in the 1992-1995 sample for ESPN, CNN,

WTBS, USA and The DiscoveryChannel, the five most popular nationallydistributed cable television networks, are $5.02, $0.35, $1.26, $0.96, and $0.87. Bycontrast, mean WTP for networks outside these five average between $0.10 and $0.26. Bycontrast, while cable programming clearlyincreases demand for cable, we cannot reject the hypothesis that mean WTP for broadcast programming networks not otherwise available over-the-air are zero. Where widelyavailable over-the-air, however, theydo tend to decrease demand for cable services, suggesting that theyremain 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 significantlyover time, no doubt reflecting programexpenditure increases bynetworks, while that for broadcast and premiumprogramming have remained constant..

Our principalpracticalapplication ofthe model is in the development ofa quality-adjust ed price index for cable television services. 21 To do so, we relyon the construction ofan analogue to an

20 It is the aggregation over unobserved elements ofthe choice set ˘ the combinations ofservices predicted bythe model of demand ˘ that prevent us fromexploiting 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.

21 The price index literature is vast and varied. The index � exact group cost-of-living index in the spirit ofPollak (1980). This, in turn, relies on the characterization ofheterogeneous household tastes within markets with the preferences ofa representative consumer. As described in recent work byAnderson, de Palma, an Thisse (1993) and

Feenstra (1995), the representative consumer´s preference map serves as the socialwelfare function required for the exact group index. We begin bymeasuring 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 ofconsumer demographics and cable markets, we disaggregate the welfare change into these four components. Taking these magnitudes as given, we then consider the initialchoice set and measure the changes in the price of

Basic Service which would yield identicalwelfare changes. 22 This disaggregation ofthe overall index into its component parts has the advantage ofillustrating which aspects ofchanges in the choice set ˘ namelychanges in diversity, quality, or price ˘ yielded the greatest and least consumer benefit. In a finalexercise, we compare our quality-adjusted index with the Consumer Price Index for cable television service maintained by the Bureau of Labor Statistics.

Our principalfinding is that failing to account for the benefits ofincreased qualityand variety in cable television services across our sample periods yields an index which largelyduplicates the price increases reported bythe Cable CPI. In particular, while the Cable CPI reports price increases of14.8% over the period January, 1989 to July, 1995, our index accounting onlyfor price increases in cable services yields a comparable estimate of16.7%. Incorporating consumer benefits fromthe addition ofnew services, the addition ofprogramming to allservices, and increased tastes for existing programming, however, yields an aggregate index which suggests a slight decrease of1.1% in cable prices. Effective price declines due to the introduction ofnew services and the introduction ofnew programming to these and existing services account for approximately60% and 40%, respectively, of this differentialbenefit. We conclude therefore that existing price indexes understate the true benefits ofchanges in cable television services over this period. This conclusion then calls into question the need for further industry regulation.

The balance ofthis paper proceeds as follows. We first establish the stylized facts which are

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

the basis ofour analysis. In particular, we define the range ofcontemporarycable television services available and describe the changes in these services over our two sample periods. The modelof individualdemand for cable services is then specified and the aggregation assumptions required to permit its estimation on a cross-section ofmarket-leveldata are described. The structure of econometric error is explicitlymade and the modifications required to estimate the modelby instrumentalvariables are delineated. The modelofpricing is then introduced and the pricing equations derived. The implications ofthe assumed functionalformfor individualtastes in cable markets is discussed and the identification ofthe structure ofcost and preferences considered. The estimates are then presented and interpreted and the quality-adjusted price index for cable service derived. A finalsection considers the implications ofour results for industryregulatorypolicyand discusses possible extensions.

2. Cable Television Service: An Introduction

Cable television service is characterized bythe provision ofa portfolio ofprogramming networks, bundled into one or more services and offered to consumers in local, geographically separate, cable markets bymonopolycable systems. 23 Systems offer three principaltypes of networks. Broadcast networks are television signals broadcast in the localcable market bytelevision stations and then collected and retransmitted bycable systems. Obvious examples are the major, nationalbroadcast networks ˘ ABC, CBS, NBC, and FOX ˘ as wellthe programming broadcast by public and independent television stations. Cable programming networks are advertising-supported generaland special-interest networks distributed nationallyto systems via satellite. Among these are some ofthe most recognizable networks associated with cable, including WTBS, CNN, and ESPN.

Premium programming networks are advertising-free entertainment networks, typicallyoffering fulllength feature films. Among these are equallyfamiliar networks like HBO, Showtime, and the Disney

Channel. 24 Broadcast and cable programming networks have historicallybeen bundled together by

23 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).

24 In addition, cable systems often offer two other types ofprogramnetworks: Public, Educational, and Government (PEG) networks and Pay-per-viewnetworks. The former are typicallyconsidered in-kind compensation to municipalities for the cable systems and offered on what is known as Basic Service while premiumprogramming networks have typicallybeen separated into individualservices and sold on an à-la-carte basis as Premium

Service(s). 25 Some systems, however, do elect to split Basic Service and instead offer some portion oftheir cable programming networks on multiple services. 26 These are called Expanded Basic

Services. 27 Figure 2-1 summarizes the typicalallocation ofthese different types ofprogramming for systems that do and do not offer Expanded Basic Services.

The introduction ofnew programnetworks over time int o existing services and the unbundling ofthe cable programming networks historicallyprovided on Basic Service into new

Expanded Basic services are the focus ofthis paper. As has been the case since the advent ofthe industry, the former event has largelybeen driven byincreases in systemchannelcapacities. As capacities have risen, froman average of12 in the mid-1970s to 27 in 1984, 34 in 1991, and 40 in

1995, systems have exploited this capacityto provide more programnetworks. 28 Such increases qualifyas changes in the quality ofcable service. The introduction ofExpanded Basic Services, however, is a relativelynew phenomenon. These, in turn, qualifyas a changes in the variety ofcable services. 29

In this paper, we take a veryparticular view ofhow to parameterize the qualityofcable services. As we believe consumers purchase cable in order to view programming, the qualityofa given service is assumed to depend upon the identities ofthe individualprogramnetworks provided there. In particular, cable services providing more programming, and more importantly, more ofthe right toprovide cable service andare not typicallyvaluedveryhighlybyconsumers. The latter are networks devoted to realtime purchases ofentertainment (typicallymovies and sporting events). The lack ofadequate data on the presence ofPayper-view networks in the initial sample considered in this paper precluded their inclusion in the analysis.

25 Note that recentlythe DisneyChannel ˘ a premiumprogramming network ˘ has pursued being carried on basic cable service rather thanas ana-la-carte offering. At the time ofthis study, however, theywere uniformlyoffered on as a premium service.

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

27 In addition, systems have recentlybegun to introduce Pay-per-viewnetworks. These are verysimilar to Premium programming networks except that they offer programming on a per-program, rather than per-channel basis.

28 Factbook (1992) and (1995).

29 To be precise, the introduction ofExpanded Basic services is reallya combination ofchanges in both the varietyand the qualityofcable services. The introduction ofa newservice constitutes an increase in variety. The reallocation of programming among Basic and Expanded Basic services, however, constitutes both an increase in the qualityofExpanded

Basic services but also a decrease in the qualityofBasic Service. Ofcourse, in addition to the introduction ofExpanded

Basic services and the reallocation ofprogramming among these and Basic services, manysystems simultaneously introduced new networks into each, increasing the after-transfer quality of both services.

most popular programming, are supposed to be valued more highlybyconsumers. 30 As such, as an indicator ofthe qualityofprogramming provided on anygiven service, we measure the number ofthe

^most popular~ cable programming networks provided on that service. The ^top 40~ such cable programming networks available in the United States as ofDecember, 1992 are listed in Table 2-1.

This line ofargument appears to suffer fromcircular logic: consumers attach value to the most popular programming, but ofcourse the most popular programming is that which consumers value most highly. The penetration ofnetworks onto systems, however, takes years to build. 31 As a consequence, at anypoint in time, the nationwide popularityofindividualprogramnetworks is largely fixed and can serve as a good indicator of overall worth to consumers. 32

This narrow view ofthe qualityofa cable service is predicated on the beliefthat programming networks, particularlythe most popular programming networks, are poor substitutes for each other.

There is some justification for this point ofview. Networks, particularlycable networks, are differentiated in manyways. First, theytend to differ in the overallcategoryofprogramming that theyprovide. ESPN provides 24 hour sports coverage, CNN provides 24 hour news coverage, The

Discoverychannelprovides educationalprogramming, 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 systematicallydiffer in the type ofprogramming theyprovide. 33 The same is true for other networks that compete within the same category. CNN, Headline News, C-SPAN (I and II), and CNBC each

30 This is not a constraint in the empirical estimation, however. The data are free to determine the relative worth ofall individuallyparameterizednetworks. The onlydistinction, then, betweenmore and less popular networks are that the former more likely enter the empirical specification with individual impact.

31 Casual observation ofthe launch dates in Table 2-1 supports this supposition: Among the 15 most popular networks, onlyone, TNT, was launched after 1985 and theyare something ofa special case given theyshare a common owner with both CNN and WTBS. This is true both for institutional as well as economic reasons. Since manysystems enter long-term contracts with programsuppliers, turnover in the portfolio ofprogramming theyoffer to consumers is limited. Furthermore, due toeconomies ofscale inprogramsupply, the cost (andbyextensionthe quality) ofthe programming provided on nascent networks often is inferior to that provided on established networks.

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

33 Inparticular, WTBS andTNT, bothownedbyTime Warner, tendtooffer theatrical films andsituationcomedies fromthe last 20 years while USAtends to offer more contemporaryfare. 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 USAowns rights to PGA

(Golf) and WTA (Tennis) events. [Marketing cites for backup] provide news programming, but of varying kinds. 34

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

The purpose ofthis section is to introduce the data used in the analysi s and to establish the stylized facts that are the basis ofthat analysis. In particular, we investigate the extent ofservice, programming, and price changes undertaken in the industryover 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-leveldataset on a panelofUnited States cable systems. The primarysource ofdata for these systems is Warren Publishing´s Television and Cable Factbook

DirectoryofCable Systems. The Factbook conducts detailed annualsurveys ofthe population of

United States systems and records the information in a database whose contents are published in annualeditions. Systems are asked about characteristics oftheir market, their system, and the services that theyprovide. In particular, systems are asked to report, for each service offered, the number ofsubscribers to that service, the monthlyfee for that service, and the identities ofthe broadcast, cable, and premium programming networks provided on that service.

The data for this paper consists oftwo draws fromthis database. The first sample was drawn in February1992 and the second sample was drawn in August 1995, and contains the most recent information available to this paper. 35 As systemresponses are continuouslyentered into the database, the vintage ofthe information is not the same for each system, however. As a consequence, the data fromthe first sample spans the period 1988-1991 while the data fromthe second sample spans the period 1992-1995. While there are over 10,000 cable systems in the United States, only344 systems were both (1) present in each sample and (2) provided sufficientlyreliable information to be used in the study. Appendix A discusses in detailthe collection method used for the data and chronicles the conditions required of it to be included in the analysis.

34 Headline news is 24 hours ofbreakingnews coverage. CNN varies somewhat fromthis format byalsoprovidinganalysis as well as specialtyprogramming such as dailyprograms devoted to Moneyand Investing. C-SPAN provides uncut coverage ofthe U.S. Senate andHouse ofRepresentatives, while CNBCprovides more analysis and also tends more towards entertainment.

3.1. Changes in Services, Programming, and Prices

Table 2-2(a) describes the change in the overallqualityofthe portfolio ofprogramming provided bythe cable systembetween the two sample periods in our panel. As can be seen there, on average, cable systemcapacityincreased by3 channels, from32.66 to 35.66, over 2 ofwhich were devoted to the carriage ofadditionalcable programnetworks. Furthermore, these channels were largelydevoted to the carriage ofrelativelypopular programming. Nearly1.5 ofthe 2+ channels, on average, went to the carriage ofpreviouslyunavailable top-20 programnetworks and nearlyall, 1.82 on average, went to the carriage of previously unavailable top-40 program networks.

We focus next on the introduction ofnew, Expanded Basic Services. While onlya handfulof systems, 5, elected to partition Basic Service into separate components in the earlier data, by1995, over 17%, 60, did. Ofthese, nearlyhalf, 27, offered two Expanded Basic Services in addition to

Basic Service.

The introduction ofthese new services had an important impact on the distribution ofcable programming networks across services. The balance ofTable 2-2(a) shows the distribution of programnetworks bytype ofservice. While the totalnumber ofcable programming networks increased on Basic Service as a whole, from11.62 to 12.30, there was substantialattrition at the top.

The average number oftop-5 networks declined substantially, from4.26 to 3.99, while the number of top-10 networks increased onlyslightly, from6.42 to 6.51 networks. As we stated earlier, the total number oftop-5 networks offered on cable increased over this span. Where, then, did theygo ifnot 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 totalcable networks. In addition, the second such service, where offered, averaged another top-5 network and another 3 total networks.

The introduction ofnew services also had strong impacts on the penetration across services for given networks. Table 2-2(b) describes the percentage ofsystems that carried each ofthe top-20 networks and the service that theycarried themon. While ESPN, the most popular cable network, increased its penetration on the cable systems in the data from97.7% to 99.1%, penetration on Basic

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

Service fellto 93.9%, the balance being offered on Expanded Services. Even stronger effects were seen for CNN and WTBS. In each such instance, over 10% ofcable systems in the sample shifted these networks fromBasic to Expanded Basic services. 36 As emphasized later in the paper, the incidence of networks on different services is critical to their identification in the empirical estimation.

The introduction ofExpanded Basic Services bya subset ofsystems suggests that the experience ofconsumers in these markets might differ significantlyfromthose in markets that didn´t introduce Expanded Basic Services. To investigate this issue, we consider the experiences ofeach 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 ofthis section, we willrefer to the latter two sub-samples according to the number ofservices that theyintroduced. 37 Thus, there were 281 systems that did not introduce new services, 31 oneservice markets, and 26 two-service markets. 38

We consider first changes for those systems that did not introduce new services. These changes are easilysummarized: such systems witnessed slight increases in programming, prices, and market shares. In Tables 2-3(a) and 2-3(b), we see that totalcapacityincreased 2.3 channels, ofwhich over 70%, 1.6, were allocated to top-40 cable programming. Increases in carriage were distributed across the range ofnetworks 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%.

Verydifferent results obtain, however, for those systems which did introduce Expanded Basic

Services. Focusing first on the totalprogramming offered, Tables 2-4(a) and 2-5(a) show that such systems were more likelyto increase their channelcapacities as wellas offer more programming on that capacity. The introduction ofExpanded Basic Services also had a significant impact on the allocation ofthat programming across services. While such systems offered over 4 ofthe top-5 networks on Basic prior to their introduction ofExpanded Basic Services, this figure dropped to 2.03

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

37 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.

38 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.

for one-service markets and to 1.58 for two-service markets afterwards. 39 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 totalcable networks were added, over 2.5 ofwhich, on average, were top-5 networks. In two-service markets, 5.2 and 2.9 totalnetworks were added, 1.8 and 1.1 ofwhich, respectively, were top-5 networks.

While manynetworks were transferred, however, prices for these new Expanded Basic

Services did not reflect these moves. For instance, in one-service markets, while more than halfof the totalcable programming offered bysystems was done so on Expanded Basic Services, its incrementalprice was half that ofBasic Service ($5.81 v. $11.00). This was true even though an even greater percentage ofthe most popular programming was offered on Expanded Basic Service.

Similar results obtain in two-service markets. As a consequence ofbeing offered so much for so little, the vast majorityofconsumers who elected to buyBasic also purchased Expanded Basic

Services. Penetration ofExpanded 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, PremiumService changes were limited. 40 Across all markets, prices fell slightly and market shares declined.

Implications

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

1. `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 ofthe most popular networks and not totalnetworks, is the more important determinant ofdemand. For support we turn to two facts. First, systems were more likelyto provide top-5

39 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.

40 This, in part, reflects a weakness in the data: the identities ofthe PremiumServices in the 1988-1991 sample was only possiblybyinference fromthe 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.

networks on Expanded Basic Services. 41 While we are not in this paper analyzing system bundling decisions directly, the move to provide relativelymore top-5 networks on Expanded

Basic Services when compared to Basic Services suggests their relative importance. We also note that these services had veryhigh subscription rates as a percentage ofBasic Service. This too suggests the high value placed on these services by subscribers. 42

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

While the distribution ofprogramming 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 ofthese increases were unremarkable for systems that maintained a single Basic Service, the same is assuredlynot true for those that introduced new services. Given the remarkable percentage ofBasic subscribers who also subscribed to the these new services (where offered), the relevant price to the vast majorityof these consumers is the sum ofthe Basic Service prices. 43 In one-service markets, for instance, the totalprice for allBasic 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 bysystems in the varietyand quality of cable service as measured by the services offered and programming offered there.

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

Understanding the structure ofchoice decisions in cable markets is criticalto rationalizing the difference in per-channelprices 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 bythe number oftop networks offered ˘ being higher on the latter service. Ofcourse, the presence ofother programming on Basic Service can probablyrationalize some ofthis price difference, but not all.

It is easilydone, however, byconsidering that consumers are not able to buyExpanded Basic

Services (or anyother than Basic service) directly, but are first required to buyBasic. For those that particularlyvalued Basic, the relevant price for Expanded Basic Services is indeed the incrementalprice; however, for those that do not, the relevant price is the total (Basic plus

Expanded Basic) price. 44

Taken together, these results suggest both that the welfare reduction associated with system price increases mayhave been offset byincreases in the varietyand qualityofthe services offered. In

41 In particular, 56% and 64% ofthe networks offered on Expanded Basic Service bysystems which introduced such services were top-5 networks. That against 51% and 39% ofthe total networks offered were offered on Expanded Basic

Services.

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

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

44 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 ofBasic Service and its reservation addition, it suggests that the modeling ofconsumer choice needs to reflect both the tie ofBasic

Service to other service purchases as wellas the differential importance ofindividualprogram networks. In the next section, we introduce an equilibrium modelofthe industrythat can address all of these issues.

2.2 The Model

2.2.1 The Demand for Cable Television Services

The modelofdemand developed in this paper is designed to accommodate multiple service offerings bycable systems and the measurement ofthe demand for the programming provided on any ofthose services. As such, we relyon recent models developed in the Discrete-Choice, Differentiated

Products demand literature and extend themto the case oftied products and unobserved elements of the choice set. The salient features ofthese models as applied to cable television can be summarized as follows.

First, drawing on the Differentiated Products literature introduced byLancaster (1966) and

Rosen (1974), we specifythat the building blocks ofindividualutility, and thus demand, for cable television services in the model is the programming network . To the extent individuals value quite highlycertain programming networks and less highlyothers, those services containing more valued networks will command greater demand. 45

The bundling strategies undertaken bycable systems, however, restrict consumer choice in two important ways. First, because systems bundle networks into services for sale to consumers, the objects ofconsumer choice are these services, and not the networks which make themup. Because different systems offer different services and individualsystems offer different services at different points oftime, the size and composition ofthis set varies in both the cross-section and the time series. 46 As a consequence, ifthe systemoffers onlya single, basic cable service, then consumer price to the individual. If an individual would not purchase Basic Service on its own, this magnitude is positive.

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

46 Discrete choice models are adept at accommodating both heterogeneityin the choice set as well as changes in the choice set over time. For a surveyofthe discrete-choice, or Qualitative Response, literature, see McFadden (1984), Maddala choice in the market is binary: to buythis service or not. 47 If, however, as is more likelythe case, the systemoffers multiple services, both expanded basic and premium, then consumer choice in this market is more complicated. In principal, a consumer could purchase anyor allofthese services or, alternatively, choose not to subscribe to anycable services. However, systems also require the purchase ofBasic Service in order to purchase anyother service. In practice, then, consumer choice is multinomial: to buynothing or to buyone ofthe union ofBasic Service with anycombination of additional services. 48

Reflecting this institutionalstructure, we draw on the discrete choice literature originally developed byMcFadden (1974) and posit that an individualpurchases one among the set of combinations ofcable services available to him. We begin bycharacterizing individualchoice in this context

Individual Choice in Cable Markets

Consider a cable market, indexed byn. Let S n enumerate the set ofservices offered bythe cable system in market n, where S is indexed byn to reflect that systems in different markets differ in the number ofservices theyoffer. Let s index the services in S n and let N S n

indicate the number of such services provided. As described above, consumer choice in market n consists ofthe option of purchasing no cable service, or ofpurchasing Basic Service and any combination ofother services offered bythe system in market n. Let J n enumerate the set ofsuch choices. Similarly, let j index the choices in J n and let N J n

indicate the number of such choices.

The relationship between the choice set, J n , and the set ofservices, S n , is criticalto an understanding ofthe model. Much ofthe modeling effort undertaken in this paper arises we observe information about S n , the set ofservices offered in market n, while choices are made fromJ n , the set

(1983), or Amemiya (1981).

47 This example is illustrative. No systems in the dataset used in the empirical implementation offered onlya single, Basic

Service.

48 The user ofthe word ’combination’ is this context is not accidental -- we mean it in its probabilistic sense, namely"any subset ofa set considered..."(Webster, 1996) For example, suppose a systemwere to offer, in addition to Basic Service,

HBO and The DisneyChannel, two PremiumServices. The combination ofBasic Service and HBO would then be one element ofthe choice set. Another wouldbe the combinationofBasic Service andthe DisneyChannel. Athird would be the combination ofBasic Service, HBO, and the DisneyChannel. As can be seen, anyindividual service can be obtained from more than one choice.

of combinations ofservices offered in market n which include Basic Service. 49 We discuss this point more fully in the following paragraphs.

Given the market-specific choice set, J n , we next specifythe components ofthe individual utilityto anyelement ofthat set. The utilityto an individual, i, fromthe selection ofanyproduct, j Î

J n , is characterized bya vector ofattributes ofthe product, (X jn , p jn , h jn ) and an individual-specific, idiosyncratic taste parameter, e ijn . In this notation, p jn stands for the price and (X jn , h jn ) stand for observed and unobserved attributes ofproduct j in market n. Since aggregate tastes for cable service mayvaryacross markets and time, we additionallycontrolfor this variation byalso incorporating a market-specific vector ofdemographic attributes, D n , in the utilityspecification. 50 This can be interpreted as the impact to mean utilityfromthe purchase ofanycable service accruing to all individuals in market n. Individual differences from this average are then captured by the e ijn .

The generalformfor the utilityto individual i in market n fromthe purchase ofproduct j is then given by ijn ijn jn jn n jn ijn U = U ( X , p , D , , |

h e q D )

where q D is a k D -dimensionalvector ofparameters representing the utilityofeach ofthe observed

attributes, X jn and p jn , ofcable service to individuals in market n and differences across markets in the

tastes for cable service, parameterized by D n . 51 , 52

To provide the reader with some intuition, we brieflydiscuss the specification ofthe

observable attributes ofeach cable services, X j , j Î J n , in each cable market. The parameterization of

X j is centralto the accurate characterization ofindividualdemand for cable television services. The

maintained assumption throughout this paper is that the utilityto consumers fromthe purchase of

cable television service in a given market derives solelyfromthe programming offered on that service.

Reflecting this belief, X j is specified to depend on the identities ofthe particular programming

49 The relationship between the number of such elements is given by N J n

= 2 ( N S n -1) + 1.

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

51 The superscript D on q is chosen to differentiate between parameters in the demand specification fromsimilar parameters

is the supply specification, denoted by S.

52 For the balance ofthis chapter, we will be focusing on an individual cable market, n. As a consequence, for ease of

exposition, we will omit the subscript n fromall equations and formula presented in the chapter with the exception of

includingit whendiscussingthe set ofservices, S n ={B,R n } andthe set ofchoices, J n , offeredineachmarket. n is retained for

these variables as a reminder that the set of services, and thus choices, indeed varies across markets.

networks offered on product j.

Because the programming provided on anyservice maynot exhaust all the relevant

dimensions ofcable service in each market, an unobservable (to the econometrician) attribute is also

incorporated into the demand for each service offered bycable systems. We callthis attribute the

unobservable component of`quality´ ofthat service, although it could equallywellproxyfor signal

reliabilityor service record -- anything which would impact the mean utilityto consumers for each

service which is not measured bythe programming provided on it. In the specification above, these

unobserved attributes are parameterized by h j . As it is assumed that X j captures the observable

elements ofdemand for cable television service, for all j Î J n , it is assumed that E h j = 0. 53 Because

qualityis assumed to be observable to allagents in the market; it enters into each system’s profit-

maximization problemand is therefore correlated with price. This introduces a source ofendogeneity

which must be addressed in the econometric estimation in order to identifythe structure ofconsumer

tastes for cable service. 54

To close the modelofindividualchoice, an individual, i, is assumed to choose that product

which yields to him the greatest utility:

MAX U X p D j N j ij j j j ij

D

J n

( , , , , | ) , , , h e q = 0 1

�

Choices 1, 2, ..., N J n

index the various combinations ofcable service which include Basic Service offered in market n and product 0 indexes the outside good,{ Æ }, that of no cable service.

The advantage ofthis Discrete-Choice Differentiated Products modelofindividualchoice in cable television markets derives fromthe unifying framework with which it can evaluate the utility, and thus the demand, for the portfolio ofcable television services offered byeach system. Individual demand for combinations ofcable television services is built fromtastes for particular programming networks; the selection among those service combinations is determined bythe utilityto the

53 This is consistent with a model in which the programming networks parameterize the expected qualityofeach cable service offered in market n, and h s parameterizes market-product-specific deviations from that expected quality.

54 This specification follows recent work on the estimation ofproduct-level demand built fromdiscrete-choice foundations which has emphasized the importance ofaccommodating such unobserved components ofproducts in the specification and estimationofdemand. See Trajtenberg (1991) for an earlydiscussion ofthe problem, Berry(1994) for a solution for certain demand structures, and Berry, Levinsohn, and Pakes (1995) for an example of its implementation.

programming provided on them. 55 For given preferences, the modelcan therefore evaluate the utility to consumers ofan arbitrarybundle ofprogramming networks allocated among services in anyway.

In addition, we can naturallyincorporate the tie ofBasic Service to the purchase ofallother services offered bythe system. Individualchoice is permitted among allcombinations ofservices which include Basic, but not among anycombinations which exclude it. Like in the realworld, the model does not permit the purchase of HBO alone.

In the context ofthe changes in programming, services, and prices observed in the previous section, the implications ofthis flexibilityare as follows. First, we can parsimoniouslymodeldemand to depend on the presence ofindividualnetworks. To the extent the presence ofindividual, highly popular networks like ESPN or CNN drive demand for cable, including dummyvariables for their presence will measure this effect. Second, the modelnaturallyaccommodates the introduction of

Expanded Basic Services and the reallocation ofprogramming among these and Basic Service. The introduction ofa new service in market n merelyadds an element to S n , the set ofservices offered in that market. This in turn implies a corresponding increase, indeed a near-doubling, ofthe choice set,

J n . 56 The reallocation ofprogramming among services implies a corresponding recalculation ofthe 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 modelnaturallyuses allthe information available in the market. Everyservice offered, everyprice charged, everynetwork carried, is incorporated into identifying consumer tastes for programming. In contrast to existing models ofcable demand, no aggregation across services is required. In the context ofidentifying tastes for individualnetworks offered in (nearly) everymarket, differences in their allocation across services is a (nearly) necessarycondition. 57 Finally, the model is built fromstrong conceptualfoundations. Bybuilding demand fromthe assumption ofutility maximizing behavior, we can draw on the tools ofapplied welfare analysis. In particular, subject to the merits ofthe assumptions underlying their construction, we can quantifythe benefits associated

55 Ifeach ofthese elements is not clear, return brieflyto the first paragraph in the description ofthis model ofdemand for a definition of programming network , cable service , and cable product .

56 The choice set nearlydoubles as everycombination ofservices including Basic is again available, nowalone or in combination with the newExpanded Basic Service. Onlythe tie ofBasic to its purchase prevents an exact doubling ofthe old set as the option of Expanded Basic Service alone is excluded from the new set.

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

with anyof(1) Increases in the choice set, J n , (2) Changes in the programming provided on the different choices, X j , (3) Changes in prices, p j , and (4) Changes in demographic characteristics. Our principalapplication, the construction ofa quality-adjusted price index for cable service, requires this behavioral foundation.

Specification of Consumer Tastes and Aggregation over Individuals

The modelas specified is a modelof individual demand for the combinations ofcable services offered to households. The data, however, provide market shares for each ofthe individual services provided bythe 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 ofa functionalformofthe utilityto each combination ofservices, U ij (X j ,p j ,D, h j , e ij | q D ), and a distribution among consumers in each market of idiosyncratic tastes, e ij , for those service combinations. Following McFadden (1978), I assume that utility to consumer i for the set of choices, J n , is given by the following linear specification:

ij j D j j ij J n j j j j D ij J n

U = X + D + D p + + j 0,1, . . . , N

= V ( X , D, p , ) + j 0,1, . . . , N

’ ’ ( ’ )

|

b g a a h e h q e

1 + =

=

(2-1) where V j (X j ,D,p j , h j | q D ) stands for the mean utilityto individuals in market n fromthe selection of product j, and e ij represents the variation ofindividual i’s idiosyncratic tastes for product jaround that mean. 58 The vector q D = ( a , b ’, g ’)’, parameterizes mean consumer marginalutilityfor income, marginalutilityfor programming networks, and differences in aggregate tastes across markets and time arising fromdifferent demographic features ofthe market. Note that in addition to permitting the mean utilityofeach choice to differ according to the demographic features ofthe market, we also permit the marginal utility of income to differ as well.

Different individuals have different tastes and thus make different choices. For anygiven individual, that choice is deterministic. Market demand for each choice is then determined bythe set

58 Given the aforementioned structure of(X jn , p jn , h jn ), the formula for V jn can be rewritten as V V jn sn s j

=

É

å where

V X D p s s s s

= + + + ’ ’ b g a h .

of tastes in the population of consumers such that each is preferred to all others. 59

The decomposition ofutilityinto a component common to all individuals, V j , and a component specific to each individual, e ij , is often used to analyze demand in the presence of heterogeneous preferences among consumers regarding the value ofthe products ofchoice. 60 In our case, these products represent combinations ofcable television services, the tastes for which are likely to varyacross consumers. 61 However, while the generalformofthis decomposition presents an accurate characterization oftastes in cable markets, its implementation requires a specification ofa distribution over the unobserved consumer tastes for alternatives in each cable market, e i = ( e i1 , e i2 ,..., e iN J

). This specification is centralto anyempirical implementation, determining both the flexibilityof substitution patterns permitted among products as wellas the formofmarket demand. Much ofthe recent work in implementing product-level models ofdemand for discrete goods have focused on the specification of these tastes and their implications for characterizing demand. 62

In the specification implemented in this model, consumers tastes for products are assumed to be continuouslydistributed within markets according to a Type I Extreme Value distribution, independent across individuals and products. Given this assumption, the market share for choice j, w j , as a function ofthe characteristics ofallother choices in the market is given byfamiliar multinomial logit market shares:

0 k J

V

w (X, D, p, | ) =

1 e n

k

h q

Î

å (2-2) j

V k J

V J w (X, D, p, | ) =

e e

j N j n

k n

h q

Î

å = 1 2, , . . . , (2-3) where the utility of the outside good has been normalized to zero. 63

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

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

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

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

63 Since w j is homogenous ofdegree 0 in (V 0 , V 1 , V 2 , ..., V N J

), a normalization ofutilityto one ofthe alternatives is

Aggregation over Combinations of Services

Under normalcircumstances, we would transformthe above equations and estimate the model. As mentioned earlier, however, while individualchoice is defined over allproducts, j Î J n , in market n, onlythe market shares ofeach service, s Î S n , are available in the data. 64 That is to say, while we mayobserve the market share ofeach ofBasic Service, HBO, and the Disneychannel in a market, we do not observe, for instance, the share ofthe market that buys allthree. 65 To match the modelwith the data requires aggregating the market shares for choices predicted bythe modelto the market shares for services observed in the data.

Measuring the market shares ofeach ofthese services, however, is relativelyeasy. Since the set ofchoices containing, for instance HBO, is easilyenumerated, the market share for HBO is just given bythe sumover that set. 66 This process is akin to adding across a joint probabilitydistribution to obtain the corresponding marginal probabilities.

With a slight abuse ofnotation, we define j s Ì to be those choices containing each service, {j

Î J n | jcontains service s}. 67 Then the market share for each service, s Î S n , is given bythe sumofall product market shares containing that service: 68 s D j j s

V k J

V j s

n w (X, D, p, | ) = w

e e

s S j n

k

h q

Ì

Î

Ì

å å

å = Î (2-4)

Note that this implies that the number ofdemand equations in each market is equalto the number of services ˘ Basic, Expanded Basic, or Premium˘ offered bythe system in market n, defined earlier as required. This is accomplished bysetting the mean utilityofthe outside good, V 0 , to zero and measuring all remaining utilities relative to that good. As the onlyobservable attributes ofthe outside good are broadcast signals, this normalization onlyimpacts the measurement ofcomparative broadcast signals provided bycable. For notational convenience, I will assume that this normalization is implicitly defined in the specification of the (X j , p j , h j ).

64 Note again the difference between services, R n , and combinations of those services, R n U .

65 Nor any other similar combination.

66 Inthe example above, it wouldsimplyequal the market share oftwocombinations ofservices: Basic + HBO and Basic +

HBO + Disney. Naturally, the number ofelements in this sumis a bit larger for systems offering more than just three services.

67 Note the distinction here between s j É , the set ofservices provided on product j, and j s Ì , the set ofproducts offering service s.

68 Note that, given the structure ofchoice in cable markets, all services containing Basic Service, denoted j b Ì , is equivalent to all services excluding `no cable service´, denoted j ¹ Æ .

N S n

.

Endogeneity and Estimation

The first step towards estimation is to transformeach these shares into a tractable form.

Taking the log-ratio of the service shares, w s , relative to the outside good, w 0 , yields: 69 log log ) log( ) ’ ’ ( w w

) = ( e e s S s

0 j s

V j s

X + D + p + n j j j j

Ì Ì

å å = Î b g a h (2-5) where we´ve exploited the definition of V j in the last equality.

Because ofthe correlation between price, p j , and the unobserved product quality, h j , estimation ofthe above equations (excluding the unobservable h j ) byNon-Linear Least Squares would yield inconsistent estimates ofthe parameters q D = ( a , b ´, g ´)´. Moreover, the traditional solution to this problem, instrumentalvariables estimation, is complicated bythe non-linearityofthe log-share functions in the error, h j . 70

To accommodate the endogeneityofprice, we pursue a strategyofinstrumentalvariables estimation first suggested byBerry(1994) and modified to accommodate the aggregation over the combinations ofservices, j s Ì . 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 utilityfor each service with a nonlinear function ofits market share. The unobservable qualityassociated with each service remains as a source ofeconometric error. Since we can solve for this error as a function ofobservables and taste parameters, conventional instrumentalvariable techniques obtain. Variables which shift the marginalcost ofproviding both each services offered by the cable system in each market serve as instruments for price. The intuition ofthe process is

69 Due to the restriction that all shares sum to one, the third ratio, log(w An /w Bn ), is redundant and therefore omitted.

70 Traditional Instrumental Variable estimation solves a linear systemofequations for the parameter vector, q . This system ofequations is constructed fromthe sample analogs to a set ofmoment conditions. For an equation ofthe model specified here, log(w r /w 0 ) = f(X,p,D, h | q ), these conditions are of the form

E[( (

w w

) f(X, p, D, | )) | Z] = 0 r

0

log - h q where Z n stands for a vector ofinstruments and the expectation is with respect to the unobservable, h n . While it is assumed that E h = 0, this does not implythat E[f(X,p,D, h | q )] = [f(X,p,D,E h | 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.

described as follows; a detailed derivation is provided in Appendix B.

Implementing the Berryprocedure requires a one-to-one mapping between observed market shares, w s , and unobserved quality, h j . Indeed, Berry(1994) presents a convenient solution for the typicalcase ofunobserved individualheterogeneitywhich is distributed as a Type I Extreme Value, as is the case here. In the case ofthe aggregation over products required bythe limitations in our data, however, this solution is unavailable to us and must be modified slightly.

The core ofthe problem is that while there are onlyas manyas 8 market shares, w s , observable in each market, there are as manyas 2 7 unobservable errors, h j . To resolve this issue, we make one assumption and one mathematicalsimplification. First, we assume that the utilityofthe combination ofanyset ofservices simplyequals the sumofthe utilities ofits component services.

This assumption unfortunatelyeliminates complementarities in either cost ofproduction across services , although complementarities within services are stillpossible. 71 An immediate benefit, however, is that the unobservable error associated with each combination ofservices is merelythe sumofthe unobservable errors associated with each service in the combination, or j s s j

= h h

É

å . As such, it succeeds in equating the dimensions ofthe observable and unobservable components ofthe model.

It remains, however, to solve for each ofthese unobservable service components, h s , as a function ofobservables and parameters. This is complicated bythe severe non-linearityofthe market share functions, w s , in h . As described in more detail in the Appendix, the logit structure to each product share, w j , permits a factorization ofservice shares which permits a solution. The intuition can be described as follows. Suppose a systemelected to offer a new service, e.g. Expanded Basic, to the set ofservices it was currentlyoffering in the market. Because ofthe independence ofthe error structure across alternatives inherent in the logit structure, the incrementalutilityto anyindividual fromthe purchase ofthe new service would be the same, regardless ofthe existing combination of services chosen byhim. This feature provides a natural method for measuring that incrementalutility.

Consider the market share ofallconsumers who choose to subscribe to the new service as wellas the market share ofthose who do not. Given the independence structure described above, that these

71 In the same waythat observed complementarities across services cannot be accommodated, neither can unobserved market shares are different can whollybe ascribed to the incrementalutilityofthe new service. In fact, for allExpanded Basic and PremiumServices, the difference in the log ratio ofthe market share for the service and the log ratio ofthe market share for cable services excluding that service identifies that incremental utility:

log log

_

’ ’ log _ ’ ’

( r w

0 w

) ( r w

0 w

) = X r D p r r or ( r w r w

) = X r D p r r

- + + +

+ + +

b g a h b g a h

(2- 6) where r indexes the Expanded Basic and Premiumservices offered in the market in addition to Basic

Service, and w r and w r _

are the market shares for allcable services including and excluding , respectively, that service. 72 This solution then permits a comparable solution for h b , the unobservable component of utility associated with Basic Service:

log log[ ( )] log log[ (

_

)] ’ ’

_

( b w

0 w

) = V b r

w r w or ( b w

0 w

) r

w r w r

X b D p b b

r

+ å +

- å + = + + +

1

1 b g a h

(2-7) where b indexes Basic Service and the third equality exploits the definition of V b .

Taken together, these N S n

equations defined by(2-6) and (2-7) implya solution for h s , s Î

S n , as a function ofthe observable variables, (w n , X n , D n , p n ), and the parameters ofthe model, q D =

( a , b ´, g ´)´. The specification ofthe population moment conditions underlying the estimation ofthis modelofdemand and alternative econometric specifications are discussed after introducing the model of pricing behavior.

2.2.2 The Pricing of Cable Television Services correlations in tastes across services.

72 That is to say, we partition the market share for basic service into those that do and do not buyeach additional service beyond Basic. By construction, then w b = w r + w r _

While the above systemofdemand equations coul d be estimated ofits own accord, we pursue modeling the supplyside ofthe market as well. This has the benefit ofproviding important crossequation restrictions on the systemofequations and permitting the measurement ofthe efficiencyas well as welfare gains from changes to the set of services offered by cable systems over time.

Reflecting the institutionalfeatures ofcable television supply, the structure ofthe cost of providing each offered service is assumed to consist ofa fixed cost and a marginalcost which varies according to the programming provided on that service and demographic features ofthe cable market: 73

C X W q F c X W q sn n n n sn s sn n sn

( , , ) ( , ) = + (2-8) where F sn , c sn ( ), and C sn ( ) measure the fixed, marginal, and totalcost ofproviding each service, s Î

S n , in market n, X sn are, as for the systemofdemand equations, the observable attributes ofservice s in market n, and W n is a vector ofattributes shifting marginalcosts across markets. As for the system ofdemand above, for ease ofexposition, the index for the market, n, willbe omitted fromthis point forward.

The solution ofeach cable system´s profit maximization problemyields equilibriumconditions for the price ofeach offered service as a function ofthe marginalcost ofthat service and ofthe demand for that service. Given the above structure, firm profits are given by

P

P

= - + - å

=> = - + -å

( ( , )) ( ) ( ( )) ( )

* ( ( , )) ( ) ( ( )) ( )

p c X W q p p c X q p p c X W w p p c X w p

b b b b r r b r r b b b b r r b r r

(2-9) where P * stands for per-household profits, defined as P /HP, p equals the vector ofprices for the

N S n

services offered in the market, and for the second equalityknowledge about the size ofthe market, measured bythe number ofhomes passed, HP, is exploited. 74 Firms are assumed to maximize profits by choice of the price of each service, s Î S n , they offer in their market. 75

Given the assumed distribution oftastes within each cable market, the institutionalfeature that

73 The decomposition oftotal costs ofproviding anycable service into a fixed cost and a marginal cost independent ofthe number ofsubscribers served bythe systemhas been used bynearlyall previous papers analyzing the industry. Examples include Mayo and Otsuka (1991) and Chipty (1995).

74 Tautologically, w b = q b / HP.

75 For this reason, we exclude fromthe dataset those veryfewmarkets where multiple cable systems compete for subscribers.

Basic Service purchases are tied to the purchase ofanyadditionalservices greatlysimplifies the solution to this problemand yields closed formsolutions for the optimalprice-cost margins for each offered cable service: 76 x

w b

=

-

-

é ë

ê ê ê ê ê ê ê

ù û

ú ú ú ú ú ú ú

1

1

0

0

0

a ( ) �

where x s , defined as p s - mc s , are the price-cost margins for each service offered in market n. This

solution suggests that systems maximize profits bysetting the price ofBasic Service equalto its

marginalcost plus a markup equalto 1 1/ ( ) a - w

b and setting the prices ofalladditionalservices

equalto their marginalcosts. As a consequence, anymonopolyrents accruing to cable systems can

be exploited in the pricing ofjust the Basic Service tier. This structure then implies pricing equations

of the form:

p c X W

w

p c X W b b b b

b

r r r r

= -

-

=

( , )

( )

( , )

1

1 a (2-10)

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 optimalprices derived fromthis

framework. It is the requirement tying the purchase ofBasic Service to allother services, in

conjunction with the assumed distribution oftastes for each ofthe products containing these services,

which is the fundamentalcause ofthis result. 77 For this assumed distribution, ifsystems elected to

price some or alloftheir additionalservices above instead ofat cost, this would implya reduction not

onlyin 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

76 This solution was obtained via the Maple mathematics program. The processing capabilities ofmypersonal computer

would onlypermit the solution ofthe linear systemofequations for as manyas basic plus 4 additional services. Due to the

inherent symmetryinthe structure ofA, andthe uniformityofsolution structure for each ofthe cases ofbasic + 1, 2, 3, and 4

additional services, we confidently assert that the structure given here is correct.

77 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.

old price, p b + p h , and who would not purchase {Basic Service} alone at its given price, p b , drop out

ofthe market completelywhen the price ofHBO, p h , is increased. In this way, profits fromthe sale

ofBasic Service to those individuals who would not otherwise have purchased it , extracts the

consumers´ surplus which would have arisen fromuntied sales ofHBO at price p h . 78 As a

consequence, the optimalpricing strategyis to not forgo the loss ofsales ofBasic Service stemming

from increases in the price ofadditionalservices, relying instead on the increase in demand for basic

fromconsumers who value these additionalservices highlyenough to cause themto purchase Basic

Service when they otherwise would not have. 79

The marginal cost functions, c s ( ), are parameterized as

c X W X W

s s s s s

( , ) ’ ’

= + + r d n (2-11)

where n s measures unobservable components ofmarginalcost for service s. Following the strategy

pursued in the demand section, implicit in this specification is the assumption that onlythat

programming provided on each service impacts the marginal cost for that service. 80

Substituting these into equation (2-10) above yields the estimating equations for the pricing

model:

p X W

w

p X W b b b

b b

r r r r

= + +

-

+

= + +

’ ’

( )

’ ’ r d

a n

r d n

1

1 (2-12)

Taken together, these N S n equations implya solution for the n , the s-vector ofunobserved

cost errors, as a function ofthe observables, (p, X, W, w), and the parameters ofthe model, q S = ( a ,

r ´, d b ´, d R ´)´.

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

79 That being said, howreasonable is this result for cable services?Going back to Stigler´s (1963) findings in the motion

picture industry, there is strongtheoretical evidence that firms mayelect toprice discriminate inmedia industries bybundling

entertainment programming. Incentives to tie the purchase ofBasic Service to other cable services are much the same.

Whenever consumers have heterogeneous tastes, bundling (or tying) can increase profits byreducing buyer heterogeneity,

allowing more efficient rent-extraction with linear prices. While other, institutional and technological, reasons for tying may

playa role in the case ofcable television, these additional benefits mayhave contributed to tying´s adoption and continued

presence. Adetailed treatment ofsystemincentives to bundle and tie programming and services is beyond the scope ofthis

paper, but remains as an area of future research.

80 In the interest ofparsimony, the impact ofcost characteristics, parameterized byW, is assumed to impact each additional

service with a common effect measured by d R

Pricing and the 1992 Cable Act

In September of1992, Congress passed the Cable Television Consumer Protection and

Competition Act, also known as the 1992 Cable Act. As the title suggests, the principalpurpose of

the Act was to limit the rates charged bysystems for most types ofcable service. 81 In 1993 and 1994,

the FCC promulgated a set ofrules establishing a cap for the prices charged bycable systems for both

Basic and Expanded Basic services. Premiumservices and a-la-carte programming were excluded

fromthe regulations. Regulation was not mandatory, however. Instead, localfranchise authorities

had the option ofcertifying with the FCC to regulate. 82 Manyfranchise authorities elected not to do

so. 83 Regulated systems were mandated to compare their September 1992 rates for programming to a

benchmark rate charged bya subset ofsystems determined byCongress to face "effective

competition,~ reducing it by as much as 17% if it exceeded this benchmark. 84

The pricing equations given in (2-11) assume profit maximizing behavior on the part ofthe

cable system, an assumption not likelyto hold in the presence ofthe price regulation described above.

As a consequence, we modifyslightlythe 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, presumablyto decline, in those markets where franchise authorities certified

with the FCC to regulate Basic service. This practice is in the spirit ofthe ConjecturalVariations

literature and has precedent in the analysis of the impact of regulation of cable system pricing. 85

For systems in the earlier sample which predates the passage ofthe Cable Act, equations (2-

11) continue to hold. For the systems in the latter sample, however, the following, modified,

equations are used:

81 The Act imposed a number ofadditional 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.

82 Technically, local franchise authorities were onlypermitted to regulate Basic service. The FCC was responsible for

regulation ofExpanded Basic services, but could onlyimplement those regulations ifa consumer in the local market area

filed a complaint with the Commission.

83 As ofJanuary1994, approximately25% ofeligible municipal franchise authorities had certified with the FCC to provide

rate regulation. In the data used in this paper, X% ofsystems operated in a market where the franchise authorityhad

certified.

84 The initial reductionwas 10%. InFebruaryof1994, this was increasedto17%. See Crawford(1997) or Johnson (1994)

for more.

85 See the reviewarticle byBresnahan (19??) for a discussion ofConjectural Variations (and the measurement ofmarket

power in general) and Rubinovitz (1994) for an example of this practice in the cable literature.

p X W

w

Cert

p X W b b b

b b

r r r r

= + +

-

+ +

= + +

’ ’

( )

( )

’ ’ r d

a f n

r d n

1

1

1

(2-12)

where Cert is a dummyvariable indicating those markets where the localfranchise authorityhas

elected to regulate. f in this context measure the percentage reduction in the markup present in those

markets. 86 Adding these N S n equations to the N S n demand equations given byequations (2-6) and

(2-7) yields the 2* N S n system of demand and pricing equations taken to the data.

2.2.3. Alternative Distributional Assumptions on Tastes

Having fullydescribed the models ofdemand and pricing and derived their associated

estimating equations, we now discuss the implications ofour distributionalassumptions on tastes and

consider alternative specifications. The weaknesses ofthe Type I Extreme Value specification for

the distribution ofconsumer tastes for products and the implied Logit product market shares are well

known. 87 Principle among these is the propertythat fitted market shares have the Independence from

Irrelevant Alternatives (IIA) propertyimplying that the ratio ofanytwo market shares is independent

ofthe presence ofadditionalproducts in the market. IIA is problematical in situations when certain

choices are more similar than others, as might likelybe the case for cable television services.

88 , 89

Furthermore, the validityofthis two-part pricing structure depends criticallyon the validityofthe

underlying assumption oflogit demand for combinations ofservices. As a consequence ofthese sorts

ofcounter-intuitive implications oflogit specifications, recent advances in the implementing less

restrictive specifications in models ofdemand built from individualdiscrete-choice models ofdemand

have achieved some acceptance. Because ofthe importance ofthis issue, these competing

alternatives to the specification outlined above are briefly discussed here.

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

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

88 The classic example ofa choice context which violates IIAis the choice oftransportation mode between a car, a red bus,

and a blue bus. IIAimplies that the ratio ofthe market shares ofthe car to a red bus is independent ofthe presence ofthe

blue bus option in the choice set.

89 We also note that while IIAholds for the individual products over which choice is considered, it also holds over the

choice among the individual premium services which are the focus ofthe analysis. This can easilybe shown bycomparing

the ratio ofthe predicted market shares for anytwo such services, e.g. HBO and Showtime. On the other hand, byvirtue of

the requirement tying the purchase of Basic Services to premium services, IIA does not hold for basic cable service.

There are two generalapproaches to implementing more generaltaste structures. The first

approach relaxes the functionalformassumption somewhat while still maintaining closed-form

estimating equations. Generalized Extreme Value (GEV) distributions, including those yielding

nested logit market shares, pursue this approach. 90 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 ofdemand in a manner analogous

to the methods described in this chapter, closed form market shares for each product, w j , obtain as a

function ofthe mean utilities for that product, the mean utilities for products in the same group, and

the similarityparameters described above. A second approach assumes a much more general

distribution oftastes, with the consequence that the computed market shares obtained under the

assumed distribution do not have closed formvalues. As a result, the implied market shares are

computed instead via simulation. 91 As this process must be undertaken for each share for each

observation at each step in the econometric estimation, it is verycomputationally-intensive. It has the

benefit, however, of not imposing any structure on the correlation in tastes among products. 92

Neither ofthese approaches is feasible, however, in the context ofaggregation over the

product market shares described in this chapter. 93 For the closed-formresults ofthe former method

to obtain requires observations on each ofthe product market shares, w j , defined over combinations

ofservices available in the market. Since we observe onlythe aggregate market shares for each

service w s , s Î S n , and not the market shares for the combinations ofthese services, w j , j Î J n , the

straightforward implementation ofthe 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 utilityto each service as we did for the case oflogit demands immediatelybreaks the solution

mechanismwhich yields the demand-side estimating equations, (2-6) and (2-7). 94 Similarly,

introducing a generalerror structure and solving numericallyfor the errors, h s , as a function ofthe

90 See McFadden (1978)

91 Cites

92 Subject to degrees of freedom constraints.

93 In the absence ofthis aggregation, the market shares for each cable product, w j , as a function ofthe product errors, h j ,

w=(w 1 ( h 1 ), w 2 ( h 2 ), �, w Nj ( h Nj )), fromeither ofthese 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).

94 See Appendix B for more detail. The intuition follows that just as complementarityin programming offered across

services breaks the solution mechanism, unobserved correlation in tastes across services does the same.

observed market shares, w s , is also infeasible. The iterative method and existence proofwhich forms

the core ofthe Berry(1994) inversion proofcriticallydepends on the presence ofa contraction

mapping ofthe market share function w=(w 1 ( h 1 ), w 2 ( h 2 ), �, w Nj ( h Nj )). In the context ofcompletely

generalproduct share aggregation, the contraction mapping assumptions no longer hold and a unique

solution to h (w) is no longer guaranteed. 95

As a consequence ofthese difficulties, we pursue the strategyofspecifying the distribution of

tastes as a Type I Extreme Value and comment on the results in light ofthe tenuous implications

underlying this assumption. We note, however, that the consumer response to new Expanded Basic

Services which are the focus ofour studysuggest that this is not particularlya problem. IIA is most

troublesome in cases where services share common unobserved attributes, implying that theyare

more similar ˘ and thus more substitutable ˘ than permitted bythe model. This is unlikelyto be the

case for Basic and Expanded Basic Services. The large penetration ofExpanded Basic Services

among Basic subscribers suggests strong complementarityrather than substitutability. The logit

modelwith tied goods implemented here explicitlypermits such complementarityand thus maybe an

adequate assumption in this context. 96 The solution to the generalproblemofimplementing

aggregate empirical models ofdiscrete-choice demand in the presence oflimited product information,

however, remains as an area of future research.

3. Identification, Estimation and Results

3.1 Estimating Equations

InstrumentalVariable estimation proceeds as follows. Byvirtue oftheir presence in firm’s

price-setting equations, the variables which shift marginalcost across markets, denoted W n , provide

instruments for price in the N S n demand equations. Similarly, byvirtue oftheir presence in the

demand equations, the variables which shift demand across markets, defined byD n , provide

instruments for the inverse market share ofBasic Service in its pricing equation. 97 The programming

95 Some experimentation ofimplementing this procedure despite a sufficient condition for existence validates this

theoretical concern.

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

97 Note that the special structure ofthe pricingequations implythat there are no endogenous right-hand side variables in the

N R n equations defined by (2-8).

provided on each service, denoted X sn , and demand and cost shifters, D n and W n , serve as their own

instruments. As is evident fromthis description, however, the set ofinstruments used for each

equation is not the same. Because different services provide different types ofprogramming, only

those programming networks provided on anyservice 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 S n , z sn ’

= [X sn ’, D n ’, W n ’], defined the 1 ´ K s row vector ofinstruments for the s th equation in the n th

observation in the sample, is uncorrelated with h sn , the unobservable component ofdemand for that

service in market n, or E(z sn h sn ) = 0. 98 Similarly, we assume that z sn ’ is uncorrelated with n sn , the

unobservable component ofcost for Basic Service in market n, or E(z sn n sn ) = 0. In the interests of

parsimony, it is assumed that demographic characteristics which impact demand onlydo so in the

demand for Basic Services and not for the additionalservices 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 ofthe N S n equations defined bythe demand systemfor h as a function ofthe parameters

ofinterest, h ( q D ), where q D = ( a , b ´, g ´)´ is a 1 x K D vector ofparameters ofinterest. 99 We similarly

solve each ofthe N S n equations defined bythe pricing systemfor n as a function ofthe parameters of

interest, n ( q S ), where q S = ( a , r ´, d b ´, d R ´)´ is a 1 x K S vector ofparameters ofinterest. 100 We then

stack the equation-specific vectors oferrors and instruments, yielding the two N N S n

* ´ 1 vectors of

demand and cost errors, h ( q D ) and n ( q S ), and the N N K S s s n

* * ( ) ´ å 2 matrix of instruments, Z: 101

98 The notation used is consistent across variables -- vectors ofthe form z bn are column vectors, z bn ´ are rowvectors, and

Z b are matrices.

99 For example, for Basic Service, this yields h q b g a

b b b b

DV X D p

( ) ’ ’

= - + + .

100 For example, for Basic Service, this yields h q b g a

b b b b

DV X D p

( ) ’ ’

= - + + .

101 In the empirical implementation, some elements ofZ s , s Î S n , overlap -- each ofthe Z s contain W n . With a detailed

change in notation, this could be accommodated in the presentation here. For ease ofexposition, however, we persist in the

description provided here.

h q h q

h q

h q

( )

( )

( )

( )

= é

ë ê

ê

ê

ê

ê ù

û ú

ú

ú

ú

ú

1

2

�

N s n q n q

n q

n q

( )

( )

( )

( )

S

S

S

N

S

s

= é

ë ê

ê

ê

ê

ê ù

û ú

ú

ú

ú

ú

1

2

�

Z

Z

Z

Z N s

= é

ë ê

ê

ê

ê

ê ù

û ú

ú

ú

ú

ú

1

2

0 0

0

0

�

�

�

To estimate, let w= ( h ( q D )´, n ( q S )´)´ be the 2 1 * * N N S n

´ vector oferrors, Z

Z

Z

* = é

ë ê ù

û ú

0

0 be

the 2 2

* * * ( )

N N K S s s n

´ å matrix ofinstruments, and q = ( q D ´, q S ´)´ be the (K D + K S ) x 1 vector of

parameters ofinterest. Further, let S = Var(Z*´ w ) be expected variance-covariance matrix ofthese

orthogonality conditions. Then the estimated parameters solve

q w q w q

q

= argmax ( ) Z Z ¢ ¢ - S 1 ( ) 102

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, asymptoticallynormalestimates ofallthe parameters in the model.

The specification ofeach ofthe matrices used above, X, D, and W, is discussed in detail in the next

section.

As has been mentioned previously, not allservices are offered in each market. In particular,

while Basic Service is offered in each market, each ofthe additionalservices possiblyoffered byeach

cable systemare not. For some observations, there are as manyas 8 services offered, implying 8

equations, while for others there are as few as 2. As a result, market shares (and prices) willnot be

observed for those services which the systemelects not to provide. This is accommodated in the

econometric estimation bydefining each ofthe dependent, independent, and instrumentalvariables for

a given service to be identicallyequalto zero in those markets which do not offer the service. This

`balancing´ ofthe unbalanced dataset has no impact on the parameter estimates ofanyofthe

equations, permitting the use of standard econometric statistical packages. 103

102 Implicit in this definition ofthe GMMobjective function is the assumption ofpossible heteroscedasticityin the error

structure and differences across equations in the set ofinstruments considered. In the absence ofthese assumptions, the

general GMM objective function simplifies to q h q h q

q

= argmax ( ) Z( Z( Z Z 1 ) Z )) ( )

¢ Ä ¢ - ¢ S .

103 The intuition behind this result is straightforward. Since the objective function is a weighted sumofthe sample analogs

The invariance ofthe inclusion ofthese zeros on the estimation is not true, however, for the

resulting standard errors. In particular, the estimation procedure implicitlyassumes a rectangular

dataset , resulting in the contribution ofN observations to the calculation ofthe variance-covariance

matrix ofthe resulting parameter vector. The absence ofservices in some markets, however, implies

that fewer than N observations are contributing to the observed variation in some equations. We

accommodate the impact ofthis assumption byappealing to the large sample characteristics ofthe

GMM estimator upon which we are relying. In particular, we assume that, as the number ofsystems

in the sample goes to infinity, that the ratio ofthe smallest number ofobservations in the data divided

bythe totalnumber ofobservations goes to one. 104 This is equivalent to the assumption that ifwe

were to sample an infinite number ofcable systems, in the limit, allwould offer each ofthe

Max n ( N S n

) services considered in the model. In smallsamples, we accommodate the possibilitythat

we maybe getting more precise standard errors than would be expected because ofthis procedure by

using both N and N Smallest to estimate the approximate, small-sample Variance-Covariance matrix of

the parameters.

3.3 Identification

This section discusses the theoreticaland empirical identification ofthe parameters of

individualutilityand marginalcosts, q =( a , b ´, g ´, r ´, d ´)´, for cable television services There are two

associated theoretical identifying assumptions, one corresponding to each ofthe demand and pricing

equations. On the demand side, ( a , b ´, g ´)´, are identified ifthe instrument vector, Z = [X, D, W], is

uncorrelated with the vector ofunobserved components ofservice 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, byvirtue ofits correlation with price fromthe pricing equations. The maintained

assumption is that variables which shift marginalcosts across markets, W, are uncorrelated with

unobserved components ofthe utilityfor services parameterized bythe h. Similarly, on the supply

side, d is identified ifthe instrument vector, M = [X,W,D], is uncorrelated with the vector of

to the population orthogonalityconditions, the addition of0´s to this sumfor those observations missing a subset ofthe

equations has no effect on the resulting estimation.

104 i.e. N N Smallest

/ ® 1 where N Smallest

= the number ofsystems providing the service which is least likelyto be unobserved components ofmarginalcost, u. Analogously, X and W now enter into the specification

ofcost. D, however, does not and serves as an instrument for market share in (2-14) byvirtue ofits

correlation with quantityfromthe demand equations. The maintained assumption here is that

variables which shift demand across markets, D, are uncorrelated with unobserved components ofthe

marginal cost of providing services parameterized by u .

Among the set ofinstruments and assumptions described in this section, the assumption of

mean independence seems most suspect for the vector ofprogramming networks carried byeach

system, X, and therefore deserves specialcomment. Since the portfolio ofprogramming is a choice

variable for systems, ifthis portfolio is chosen on the basis ofcharacteristics ofthe market that are

unobservable to the econometrician but observable to the system, then X willbe correlated with h

and the parameter estimates of q willbe inconsistent. Instrumenting for everyelement ofX is

infeasible due to a lack ofinstruments for the number ofnetworks we consider in the model.

Moreover, eliminating or aggregating programming networks could potentiallymis -characterize

demand for cable television service. Therefore, we reluctantlymaintain the assumption that the

instruments are uncorrelated with the errors.

While it is important to understand the theoreticalassumptions identifying the parameters of

interest, it is equallyimportant to understand the economic intuition underlying this identification,

particularlyfor the marginalutilityto programming networks parameterized by b . Because most

broadcast and cable programming networks are offered in bundles, the identification ofthe marginal

utilityto networks is complicated bythe commingling oftheir individual impacts in each market. In

the case ofsuch bundling, identification of b comes fromtwo sources. First, systems differ in the

portfolio ofprogramming theyoffer to consumers. As a result, variation in the carriage ofindividual

programming networks offered in anybundle ofprogramming in conjunction with variation in the

price ofthose bundles identifies the marginalutilityto the network. For some popular networks,

however, especiallythe most popular ofthe cable programming networks, few systems elect not to

carrythem, implying that this source ofidentification depends on the price charged byonlythe few

systems which make that choice. In the extreme case ˘ that allsystems carrya given network ˘ it

could not be identified in this way. Fortunately, identification also arises fromvariation in the

offered in the sample.

allocation ofprogramming to different services. 105 Ifsome systems offer a given network on an

expanded Basic Service, while others offer it solelyon Basic Service, its absence fromthe Basic

Service in the former markets permits price-portfolio comparisons ofthe Basic Service across systems

which identifies its contribution to individual’s utility.

4. Parameter Estimates and Results

We begin the description ofour results byreporting the results for severalpossible

specifications. We then describe the parameter estimates fromthe preferred specification and discuss

the implications ofthese estimates for the nature ofcable demand and costs. We also describe the

changing nature oftastes for cable services over time. In a finalsection, 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 severalalternative joint demand and pricing specifications considered in the

GMM estimation. The base specification, shown in the first column ofTable 2-6, is the most

restrictive. In this specification, we impose three important restrictions. We require that (1) a , the

Mean MarginalUtilityofIncome in each market, is identicalacross markets; (2) that the certification

decisions oflocalfranchise authorities have no impact on the pricing decisions ofcable systems, and

(3) that the average qualityofcable programming networks offered on Basic and Expanded Basic

Services are the same. The specifications in the other columns ofTable 2-6 relax and test the merits

of these restrictions.

Moving fromthe first to the second column ofTable 2-6, we permit the marginalutilityof

income to varyaccording to the demographic characteristics ofeach cable market. Like including

demographics in the levels specification, including them in the slope specification is motivated by

differences in tastes across markets. 106 A Wald test ofthe hypothesis that theyare jointlyzero can be

105 In particular, expanded Basic Services.

106 Tastes within market are still assumed to vary only by e ij , itself additively separable from prices and income.

rejected at 95% confidence levels. 107 The third column introduces into the specification the possibility

that firms in those cable markets where the localfranchise authoritychose to regulate Basic Service

maybe setting the price for that service below profit-maximizing levels. The point estimate is -0.08,

suggesting that markups are indeed slightlylower in these markets. This is impreciselyestimated,

however, and the nullhypothesis that there is no discount relative to profit-maximizing prices in

regulated markets cannot be rejected. 108 Despite this finding, we maintain its presence as insurance

against possible mis-specification. The finalcolumn addresses the differences in average qualityin

services characterized bythe examination ofthe data in Section 2. There we saw that in those

markets where Expanded Basic Services were offered, the networks offered there tended to be

disproportionatelydrawn fromthe most popular networks available. To reflect this difference, we

permit the marginalutilityto additionalnetworks beyond those individuallyparameterized bydummy

variables to differ across Basic and Expanded Basic Services. The nullhypothesis that the difference

in these parameters is zero can also be rejected at conventionalconfidence levels. 109 As a

consequence, this last column is our preferred specification.

The estimates in Table 2-6 illuminate the importance ofindividualnetworks in driving demand

and cost. To aid in the presentation ofthese findings, we refer the reader also to Table 2-7 which

computes the implied mean marginalutilityofincome across markets predicted bythe modelas well

as the mean consumer willingness-to-payacross markets for a subset ofservice characteristics offered

bysystems. 110 The average effects presented in the columns ofTable 2-7 correspond to the

specifications in the comparable columns of Table 2-6. 111

We first focus on the interpretation ofthe measures ofthe competitive programming provided

bylocalbroadcast networks. While not estimated with much precision, the estimates suggest that

107 Test Statistic = 30.12, c (5) 0.05

= 11.07.

108 Test Statistic = 0.61, c (1) 0.05

= 3.84.

109 Test Statistic = 8.39, c (1) 0.05

= 3.84.

110 The meanmarginal utilityassociated with anyparticular service characteristic maybe converted to mean willingness-to-

pay for that characteristics by simply dividing its marginal utility, b , by the marginal utility of income, a .

111 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 bythe estimated variance-covariance matrix ofthe

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) heterogeneityin the

predicted marginal utilityofincome across markets and (2) differences in programcarriage decisions bysystems in

conjunction with a specification which permits complementarity of cable programming within services.

broadcast networks stillprovide a modicumofcompetition with cable. The impact to demand for

Basic Service fromthe presence ofthe first incarnation ofeach ofthe six major types ofnetworks

offered over-the-air bybroadcast television stations is negative in allspecifications. 112 Allestimates,

however, are veryimpreciselyestimated and we cannot reject the nullhypothesis in anycase that the

effect is negligible. 113

While broadcast networks do not seemto drive cable demand, cable and premiumnetworks

do. Three groups ofparameters measure these effects for the former group. The first group are the

parameters estimating the mean marginalutilityassociated with each ofthe top-5 cable programming

networks offered in the U.S.: ESPN, CNN, WTBS, USA, and The DiscoveryChannel. 114 The

second estimate the average (per-channel) marginalutilityassociated with cable programming

networks offered on cable beyond these five and the third, parameterized byconstants in the

Expanded Basic Service equations, measure the average WTP for Expanded Basic Services in

general. 115

In allspecifications, there are substantialdifferences between the WTP byconsumers for the

top-5 cable networks both relative to each other and to those outside the top-5. ESPN, as befits its

popularity, is uniformlythe cable programming network consumers would be most willing to payfor,

with a mean WTP ofover $6.00. While not quite as high, similar results obtain for the other

networks: mean WTP for CNN, WTBS, USA and The DiscoveryChannelare $0.06, $1.33, $0.97,

and $0.59 respectively. 116 Bycontrast, WTP, on average, for networks outside these five are $0.13 if

112 These six types ofnetworks 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.

113 Test Statistic = 2.42. c (1) 0.05

= 3.84. Ofcourse, in addition to locallyavailable broadcast programming, systems also

provide broadcast programming not otherwise available in local markets. For several decades, this was the principal

determinant ofthe demand for cable. [Noll, Park, and McGowan (1973), Park (1972), Comanor and Mitchell (1971)]. The

results here, however, are mixed. Anetwork offered on Basic Service which is not available over-the-air has a small,

positive, impact to demand while anyduplicates have a small, negative impact. Both ofthese results are consistent with our

expectations giventhe historical importance tosystems ofthis type ofprogramming and the subsequent exploitation ofMust-

Carryrules bysmall UHFstations 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.

114 These were defined in Table 2-1.

115 Because onlycable programmingnetworks are offeredonExpandedBasic Services, the constants in these two equations

can be attributed solelyto 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 onlyto the

programming provided there˙yielded qualitatively similar results, but with a dramatic loss of fit.

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

offered on Basic Services and $0.06 ifoffered on Expanded Basic Services. Average WTP for

Expanded Basic Services, controlling for the programming offered, was nearly $5.00. 117

That the top-5 cable programming networks are so highlyvalued relative to each other

prompted us to further investigate the value ofindividualnetworks outside these five. Did this

heterogeneitypersist? Tables 2-8 and 2-9 present the parameter estimates and average WTP,

respectively, for specification which expand the set ofnetworks permitted an individual impact on

demand and cost. The first column in these tables duplicates our preferred specification fromTables

2-5 and 2-6 while the neighboring columns expand to ten and twentythe number ofindividual

network effects.

The results, again, are mixed. Estimates ofmean WTP for the top-5 networks are generally

stable to the addition ofthe remaining other networks, while the estimates for these additionalfive

and fifteen, respectively, tend to vary. Mean WTP for some, measured, for instance, for MTV at

$0.97 and $0.89 and for The FamilyChannelat $0.41 and $0.73, are comparable with those in the

top-5. Others, however, yield smallor even negative estimates. In no case, however, can we reject

the hypothesis of a small, positive average WTP associated with any given cable network. 118

Average tastes for premiumprogramming networks are also quite high. In our preferred

specification [Table 2-7, col. 4], mean WTP for HBO, Showtime, The DisneyChannel, Cinemax, and

The Movie Channel, varyfroma low of$4.04 to a high of$7.09. 119 Severaldemographic variables

also proved important in the joint estimation. 120

117 That these estimates are high reflects the extraordinarypenetration ofExpanded Basic Services among Basic

Subscribers. See also previous footnote.

118 [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.

119 That prices for these networks are substantiallyhigher than these figures is consistent with the data. Penetration of

individual premiumservices averages onlyabout 20%, implying that the majorityofindividuals value themat a level below

their incremental price, particularly when the purchase of Basic Service is first required.

120 Demographic characteristics measure differences in aggregate tastes for cable across markets. Among the variables

considered, measures ofpopulation density, as captured bythe 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, undoubtedlydue to the lesser range ofalternative

entertainment options available in those markets. Similarly, certain ofthe demographic features ofindividuals in cable

markets, also impacted demand. In particular, the greater the percentage ofthe 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.

For completeness, we compute and report the own- and cross-price elasticities ofdemand for

the Basic, Expanded Basic, and Premiumservices available in each cable market. Following

McFadden (1981), the elasticityofdemand for the Basic Service tier with respect to its price for our

specification is given by

bb b

b b

b b

b b b = w

p p

w

[ w

p

] = p w e a

¶

¶

=

¶

¶

- log( )

log( )

( ) 1

where e bb is the elasticityofdemand for the Basic Service tier with respect to its price, p b , w b is the

market share ofBasic Service, and a is the mean marginalutilityofincome. The remaining own- and

cross-price elasticities are computed in an analogous manner. 121

Table 2-10 provides these computed own- and cross-price elasticities ofdemand for each of

the services provided in the 1992-1995 sample period. 122 Own-price elasticities ofdemand are

generallyelastic, although not extremelyso. The average own-price elasticityofdemand for Basic

Service, e bb , of-4.83, and the range ofown-price elasticities ofdemand for individualpremium

service, e rr , are comparable ifa bit higher than results found in previous studies. 123 We note,

however, while the logit assumption normallypredicts substitutabilityamong services, the nature of

tied demand in cable markets instead predicts complementarity. 124

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 oftastes and costs for cable services offered in the

121 Note that the requirement tying the purchase ofBasic Service to all other services does not impact the formofthe own-

price elasticityfor Basic Service. This is not true, however, for the remaining own- and cross-price elasticitycalculations.

Indeed, because the specification requires that Basic Service be included in the purchase ofanyother cable service,

increasing the price ofBasic Service in this model increases the price of all cable services. This has the effect ofmaking

Basic Service and all remaining services complements, despite the fact that the structure ofthe discrete-choice problem

facing individuals implies that all combinations of services are substitutes.

122 Since not all markets provide all services, the number ofobservations for each ofthe own- and cross-price elasticities

depends on the number ofmarkets in the data which offered both ofthe services considered. This number is given in the

upper-right-hand corner of the corresponding cell in Table 3-7.

123 In particular, Rubinovitz (1993) found average own-price elasticityofdemand for Basic Service of-1.51, as did Mayo

and Otsuka (1991). The latter study, in addition, found average elasticities ofdemand for pay subscribers ( and not the

individual pay services) of approximately -1.77.

124 The degree offlexibilityin modeling this complementarity, however, is as limited as is the abilityofthe standard logit to

model substitutability.

late 1980s and early1990s. 125 The predictions ofthe modelexhibit considerable variance for the

programming offered bysystems across these two sample periods. It appears that the competitive

impact ofbroadcast networks on cable demand is roughlycomparable, in both sign and magnitude,

across sample periods. Average tastes for premiumnetworks 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 DiscoveryChannelhas grown considerablyover time. Bycontrast,

mean WTP for WTBS is roughly constant, and for CNN and USA has fallen slightly over time. 126

Average tastes for the programming provided on Expanded Basic Services ˘ as measured by

the Expanded Basic Service constants ˘ has grown substantiallyover time, while average tastes for

programming beyond the five individuallyparameterized, controlling for the former increase, have

fallen. 127

Implications

Taken together, these findings present a comprehensive picture ofthe nature ofdemand and

cost for cable television services, both now and in the recent past. While historicallyimportant, the

contemporaryimportance ofbroadcast programming has waned significantly. In contrast, the

importance ofcable programming, at least in certain cases, has appeared onlyto have increased.

Mean tastes for individualcable networks exceed that ofbroadcast networks and have generally

increased over time, in some cases substantially. 128 This phenomenon is consistent with the increased

expenditures undertaken bythe networks for the programming provided there. 129 There appears also,

125 We focus on the fourth column - our preferred specification ˘ in the analysis to follow.

126 Each ofthese effects is broadlyconsistent with the differential experiences ofthese networks over time. ESPN is now

among the most valuable cable networks and nowoffers programming (in the sports domain) comparable with that

historicallyprovided onlybythe major broadcast networks. CNN has fallen on harder times, no doubt in part to increased

competition fromother news programming. The USAnetwork, once among the most valuable programnetworks has also

lost ground over time. [ Shapiro, 1997]

127 The inclusion ofconstants in the Expanded Basic demand equations complicates the exposition ofthe change in tastes

for cable programming over time, but is necessary as excluding them induces a dramatic loss of fit.

128 In drawing this conclusion, we relyon the stronger relative growth in mean tastes for programming provided on

Expanded Basic Services as compared to the relative decline in tastes for additional programnetworks provided on

Expanded Basic Services.

129 As the most prominent example, ESPN nowbroadcasts both Major League Baseball and National Football League

games, at considerable expense. These additional offerings no doubt have contributed to its growth in value.

however, to be a concentration oftastes among the most popular cable networks. In particular, while

average tastes for some ofthe top-5 networks has grown, it has fallen for programming networks

outside these five.

The heterogeneityevident in tastes for individualnetworks and the concentration ofthose

tastes in the most popular programming networks has important implications for measuring consumer

benefits to the programming changes undertaken bysystems. Since systems tend to add the more

popular networks when expanding capacityand tastes for these networks have grown over time,

measures ofthe benefits ofprogramadditions bysystems that consider onlythe number ofnetworks

are likelyto understate the aggregate benefits. Similarly, since new services also draw

disproportionatelyfromthe top networks, the added value to these services is potentiallylarge. We

explore these issues in more detail in the next section.

4.2. A Price Index for Cable Television Services

In this section, we draw on recent results in the economic theoryofgroup index numbers in

differentiated products markets to construct index for the price ofcable television services that

controls for changes in the qualityand varietyofthose 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 theoryofindex numbers, a cost-of-living, or Konüs, index (CLI) is given by

the ratio ofthe expenditure required to reach a given indifference surface for an individualhousehold

at two different price levels. 130 As such, these have a strong grounding in economic theory, but

depend on having correctlyidentified the structure ofhousehold preferences in order to be

constructed. 131 Conventional indices, on the other hand, like the well-known and commonlyapplied

Laspeyres and Paasche indices, onlyprovide bounds on this true index, but require onlyobservations

on reference and comparison prices and quantities. 132

130 See Diewert (1987).

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

132 In particular, the Laspeyres index provides an upper bound on the CLI evaluated at comparison period utilitylevels

while the Paasche index provides a lower bound on the CLI evaluated at reference period utility levels.

For policypurposes, however, we often wish to characterize the impact ofprices on an

aggregate ofhouseholds. Constructing aggregate, or group, price indices, however, is more

complicated. As described byPollak(1980), this complication is not one ofimplementation, but of

conception: to adequatelydescribe the welfare impact ofprice changes on groups ofhouseholds

requires, ^interpersonal[welfare] comparisons and distributional judgments.~ 133 Except under

specialcircumstances, the specification ofa SocialWelfare Function is required to express these

judgments. 134 In the specialcase that market demands maybe assumed to be independent ofthe

distribution ofincome across the group, these market demands can be derived fromthe preferences of

a representative consumer. In this case, these preferences correspond exactlyto the group Social

Welfare Function. As was the case for an individualhousehold, exact group indices maythen be

defined as the ratio ofexpenditure required to attain the indifference surface ofthe representative

consumer at two different price levels.

Recent work in the analysis ofdifferentiated products markets byAnderson, DePalma, and

Thisse (1993) and Feenstra (1995) outline the conditions under which the behavior ofa

heterogeneous collection ofagents maybe described bya representative consumer in this same sense.

This is extremelyusefulas the data requirements in the analysis ofhousehold behavior in

differentiated product markets often exceed available resources, while market-leveldata is relatively

abundant. 135 The conditions naturallyturn on the specification ofindividualtastes and the distribution

ofthose tastes in the population ofindividuals. 136 For the linear randomutilitymodelwith tastes

distributed as Type I Extreme Value as in this paper, the conditions are satisfied, and the

representative consumers indirect utilityfunction (equivalentlythe population socialwelfare function)

isgivenby

U p Y Y N V p Z D

n n n n b j jn j

N

jn b j n ( , ) log( exp[ ( , , )]) = + å

where Y indexes mean income, N indexes the number ofhomes, and V( ) parameterizes the

133 P.273.

134 In particular, Pollak introduces two basic group Cost-of-Living Indices (CLIs): Asocial CLI and a democratic CLI.

Both require knowledge ofhousehold preferences, but onlythe former requires specification ofa Social Welfare Function.

The latter is obtained by simply averaging each households CLI, hence the name democratic.

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

136 The intuition underlying the conditions and the likelihood that theyare satisfied in the case ofthe cable television

industry is discussed below.

conditional indirect utilityfor each offered combination ofservices in market n. As usual, V( ) is a

function ofthe prices, p, and programming, Z, ofeach ofthe N J n combination ofservices, as wellas

ofdemographic features, D, ofthe market. The representative consumers expenditure function is

then, as usual, just the inverse:

e p U U N V p Z D

n n n n b j jn j

N

jn b j n ( , ) log( exp[ ( , , )]) = - å

Thisf ormulation is particularly useful when constructing indices in the presence of quality

change or new service introductions, areas of difficulty for conventional indices. 137 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. 138

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. 139 How reasonable is this practice? That remains an empirical

question. 140 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. 141 , 142 Or the straightforward calculation of a `dummy-variable´ hedonic

regression. 143 These, too, have their defects, however, notably an underestimation of the benefits of

new product introductions. 144 As such, we pursue the formulation described above.

137 See the earlywork byFisher and Shell (1972) as well as more recent research byFisher and Griliches (1995) and

applications by Griliches and Cockburn (1995) and Berndt and Griliches (1994).

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

139 See Feenstra (1995).

140 We note that in general, it is not intra-household, but inter-household substitutabilitythat forms the core problemto 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.

141 The CLI proposed here is a plutocratic CLI and is equivalent to a weighted average ofindividual household CLIs with

reference-period expenditure shares providing the weights. (Diewert, 1987).

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

143 As in Berndt and Griliches (1994).

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

The index constructed here is similar in spirit to a c ost-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 ofthe benefits associated with innovation in medical

scanning technology. The principalis verymuch the same: we measure the hypotheticalprice 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 initialand finalvectors,

( , , , ) p Z N D

jn jn j b n

, this price change is implicitly defined by d in the following equation:

U p Z N D Y U p Z N D Y n

R

n jn j n n n

R

n jn j n n n n

[( ( ), , , ), ] [( , , , ), ]

0 0 0 0 1 1 1 1

1 + = d

where each ofthese variables was defined above and we note that U is indexed byR, representing the

tastes ofthe representative consumer. 145 We note that in the former case, the definition above is very

similar to that ofthe Equivalent Variation corresponding to changes in ( , , , ) p Z N D

jn jn j b n except in

quantifying it as a price rather than an income change. 146 In the applications here, we describe both

income and price calculations. 147

In addition to permitting the quantification ofthe totalchange in consumer welfare associated

with changes in cable programming, services, prices, and demographics, this methodologypermits us

to break down these changes into their component parts. That is to say, we can compute the

hypotheticalprice 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 ofperiod 1 (1992-1995) tastes. Following Fisher in Shell(1995), we choose the

latter as that is most relevant for policydecisions in the industry. While it maybe instructive to know

how consumers in 1991 might value the subsequent changes in the set ofchoices available to them, it

is more relevant to know how consumers todayvalue these same changes. Second, we modifythe

index slightlyto calculate not the percentage change in allprices, as indicated in the formula above,

145 This dependence on tastes is often omitted in the definition ofprice indices, but in the presence ofchanging tastes over

time is criticallyimportant and amounts to selecting a metric for valuing changes in the choice set facing consumers. As is

the case for selecting a reference utilitylevel, these tastes are typicallychosen to correspond to those held in either period 0

or period 1.

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

U p Z N D Y EV U p Z N D Y n

R

n jn j n n n

R

n jn j n n n n

[( , , , ), ] [( , , , ), ]

0 0 0 0 1 1 1 1 + = but instead the percentage change in the price ofBasic 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 ofthe `percentage increase in allcable

service prices´ would differ according to the set ofservices offered in that market. Moreover, even if

allservices were offered in each market, not allcable subscribers purchase each service. Since,

however, all markets offer Basic Service and it must be purchased in order to purchase anyother

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 ofcable 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), N J n

, (3) Changes in programming offered on allservices, Z, and (4) Changes in

prices ofallservices, p. Furthermore, changes in programming are decomposed into two parts: (a)

Additions to the programming offered on anyservice and (b) Reallocation ofexisting programming

among services. The sumofthese effects yields the totaleffect given in the finalrow ofeach section

of Table 2-13. 148

The result s ofthis exercise are quite illuminating. Focusing first on the totaleffects 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 manychanges to their choice sets and an

equivalent reduction in the price of1988-1991 Basic Service of0.08%, 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 fairlysubstantialnegative impact on consumer welfare. Average welfare

losses were $0.86 per household per month and equivalent to an 8.47% increase in the price ofBasic

Service. The introduction ofnew services and addition ofnew programming to allservices more than

offset these losses, however. Welfare gains for new Expanded Basic Services were equivalent to

average Basic Service price reductions of8.00% and similar gains fromthe addition ofnew

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

148 Note that given the definition ofEquivalent Variation, a positive value indicates that consumers are better off. As a programming yielded equivalent price reductions of4.54%. The reallocation ofprogramming across

services had a small, negative welfare effect.

To interpret these figures, we compare their predictions with those obtained bythe Bureau of

Labor Statistics Consumer Price Index for cable television services. The Cable CPI, like allbut a very

few elements ofthe CPI, is a `matched-model´ index. Using probabilitysampling, CPI field

representatives select to price some combination ofcable services offered in each oftheir sampling

areas. 149 Each successive time the system is sampled, this same combination ofservices is priced. At

that time, the characteristics ofthe service (i.e. the programming offered) is compared to that

available in the previous period. Ifthere are changes, and the BLS determines that theyconstitute a

qualitychange, ^the value ofthat qualitychange is removed prior to calculation ofthe index.~ 150 Ifa

new service is introduced, this represents an entirelynew `levelofservice´ and is not included in the

index.

As constructed, the cable CPI has difficultyaccommodating the problems ofnew goods and

qualitychange in cable services. Due to the `matched-model´ nature ofthe index, the benefits

associated with new services do not appear in the index. 151 Furthermore, qualitychange in the form

ofnew programming is accommodated in an ambiguous manner while increases in the value of

existing programming is not at all addressed. 152

Figure 2-2 presents a series ofprice indices for cable television service over the period

January, 1989 to July, 1995. Principalamong these, described bythe 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 totalchange as wellas for each ofits

components ˘ we decompose for each market the totalpercentage change between the sampled

months into an equivalent, monthlyindex. 153 Setting all indexes equalto 1 in January, 1989, we then

consequence, this will be associated with a negative equivalent price change.

149 Technically, fieldrepresentatives first select amongeither (1) installationcharges plus minimum(Basic Service) charges

and (2) period monthly charges for some `level of service´ (i.e. combinations of cable services). [BLS (1994)]

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

151 This is more ofa problemin industries where newproducts are verysubstitutable with existing products, as in the

introduction of generic drugs after pioneer drug patent expiration. [Griliches and Cockburn (1994)]

152 These issues, inprincipal, couldbe addressed, albeit imperfectly, withthe adoptionofhedonic methods as has been done

in the construction of BLS price indices for computers. See Triplett (1990) or Griliches (1990).

153 For example, an estimated total price reduction of6.18% 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.

average the monthlyeffects across markets to construct our comparable monthlyindex. Due to the

need to construct monthlyfigures byaveraging 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 ofthe modelshed considerable

light on measuring consumer benefits to qualitychange and new product introduction in cable

television markets. Focusing solelyon price changes and ignoring the benefits associated with

changes in the programming and services offered on cable, we see that our index largelyduplicates

the increases in prices predicted bythe CPI. 154 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 substantiallyaltered. 155 Aggregate benefits fromthe introduction ofnew services

would have yielded price decline of14.9% while the addition ofnew programming would have

yielded an additionaldecline of6.2%. As would be expected given these findings, incorporating the

benefits ofnew product introduction and qualitychange yield a substantiallylower aggregate index.

Indeed, while the CPI predicts price increases of14.6% over this period, we predict an aggregate

price decrease of2.2%. In light ofthese results, we conclude that existing BLS methods substantially

understate the benefits associated with changes in cable television services over the period 1989-

1995.

5. Extensions and Conclusions

The goalofthis paper has been to quantifythe benefit to consumers fromchanges in the

services, programming, and prices offered bycable systems over the period 1989-1995. To do so, we

introduced a discrete-choice, differentiated products modelofdemand and pricing designed to

accommodate the arbitraryprogramselection and bundling decisions ofsystems, as wellas changes in

those decisions over time. Our principalfinding is that while prices for cable services indeed have

risen ˘ at rates comparable to those predicted bythe Cable Consumer Price Index ˘ that accounting

154 Note our data cannot possiblypredict the earlydecline and later increase in the CPI index as we onlyhave two

observations per market with the latter occurring some time after September, 1992.

155 Inthe graph here, the programming index measures the combined effects ofthe addition ofnewprogramming as well as

the reallocation of existing programming among services reported in Table 2-11.

for the benefits associated with new services, new programming on those services, and changing

tastes in cable markets yield effective price decreases.

Despite the flexibilityofthe modeling framework at the individual level, the compromises

required to estimate the modelat the aggregate levelsuggest severalpossible extensions. Most

promising among these would be to generalize the nature ofinter-service substitutabilitywithin cable

markets. Recent advances in the development ofcomputation algorithms as in Berry, Levinsohn, and

Pakes (1995) and Bresnahan, Stern, and Trajtenberg (1997) for unobserved tastes distributed under

Normaland Generalized Extreme Value distributions suggest this as an avenue ofresearch. The

principalbenefit ofsuch a generalization, in addition to addressing concerns about the importance of

such substitutabilityfor the results presented here, would be the abilityto 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

empiricaltests ofthese alternatives have been undertaken. To address this issue requires the flexible

inter-service patterns ofsubstitutabilitydescribed above and is a lucrative topic of future research.

Additional extensions include analysis of alternative indices to the ones compared here.

The implications ofour results for industryregulatorypolicyare significant. The principal

motivating factor in recent policydebates has been the extent to which consumers have borne the cost

of freelyexercised market power bymonopolycable television systems. While the modeldoes

predict a degree ofmonopolypower, it also predicts that consumer benefits to increases in the quality

and diversityofcable services have largelyoutweighed the losses associated with the price increases

with the exercise ofthat power. While it is in principle possible that price regulation like that imposed

bythe 1992 Cable Act could further benefit consumers, the disincentive for systems to further

increase the qualityoftheir offered services (and indeed the incentive to decrease that quality) deter

us fromsuch a recommendation. 156 The sunsetting ofcable 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. 157

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

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

Appendix A ˘ The Data and Empirical Specification

This appendix describes the collection ofthe data used in this paper and motivates the

selection ofthe variables used to estimate the models ofdemand and pricing. It is divided into two

sections. First, the sources ofdata used in the empiricalanalysis are described. Most ofthe data

comes fromthe 1992 and 1996 editions ofthe Television and Cable Factbook, but additional

information is also provided bythe Bureau ofLabor Statistics, the Cityand CountyData Book, and

FCC sources. Because manyobservations are lost in the process ofchecking the validityofthe

reported data, we discuss the comparabilityofour sample to the population ofcable systems as a

whole. We find that while the systems in our sample are significantlysmaller than those in the

population, theycharge 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-leveldataset on the population ofUnited States cable systems

to implement the models ofdemand and pricing introduced here. The primarysource ofdata for

these systems is Warren Publishing´s Television and Cable Factbook DirectoryofCable Systems.

The Factbook conducts detailed annualsurveys ofthe population ofUnited States Cable systems. As

completed surveys are returned, the information provided is entered into a database whose contents

are published in annualeditions. Systems are asked about characteristics oftheir market (e.g.

communities served, population ofsystemarea, and countyofservice), characteristics oftheir system

(e.g. channelcapacity, miles ofplant, and homes passed), and characteristics ofthe services they

provide. In particular, systems are asked to report, for each service offered, the number of

subscribers to that service, the monthlyfee for that service, and the identities ofthe broadcast, cable,

and premiumprogramming networks provided on that service. 158 Table A-1 provides a detailed

account of the definitions and sources of the variables used in the model.

Nearlyallprevious studies ofthe cable industryhave relied on the Factbook data and its

158 See Chapter 1 for a definition of these terms.

weaknesses are well-known. 159 Systems are neither required nor are compensated for responding to

surveys fromWarren Publishing. As a consequence, response rates for individualannualsurveys are

relativelylow, and have been estimated bythe publisher at approximately33%. 160 Since not all

systems respond in a given year, the resulting databank provides data ofwidelyvarying vintages ˘

some fromthe veryrecent and others fromthe verydistant past. 161 In some instances, data for a

given cable system itselfwillhave information ofdiffering vintages. 162 Moreover, what data is

reported is neither cross-validated with follow-up surveys nor checked for internalconsistency. As a

consequence ofthese problems, in order to be included in the empirical implementation, the data

provided bythe Factbook were required to satisfya fairlylarge number ofconditions. 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 fromthree additional

sources. First, to account for the different vintages ofthe reported observations, we deflated all

reported Factbook prices bythe 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 discretionarypurchase whose realprice should reflect the growth in prices ofsimilar

goods. The reference date chosen for the normalization ofthe prices was December, 1986, the month

the 1984 Cable Act took effect. 163 , 164 As a consequence, allreported magnitudes in alltables are in

units of December, 1986 dollars.

Second, because the demand for cable television service in a cable market depends on the

availabilityofalternatives sources ofvideo programming, a measure ofthe availabilityofconventional

over-the-air broadcast signals was constructed. 165 The source ofthis information was the American

Research Bureau’s listing of"SignificantlyViewed" television stations fromDecember, 1986. 166 This

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

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

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

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

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

164 Note that this implies that all reported prices are properly interpreted in `December, 1986, Dollars´.

165 The importance ofaccommodating the comparative broadcast services provided bycable television systems was first

emphasized in Comanor and Mitchell (1971), Park (1972), and Noll, Peck, and McGowan (1973).

166 The "SignificantlyViewed"criterion was one condition that broadcast television stations could satisfyin order to

guarantee carriage on local cable systems until 1987 under existing `Must-Carrý rules. It is a market measure, defined for

networkstations as, "a share ofweeklyviewinghours ofnon-cable households of3 percent anda net weeklycirculationof25

percent." See Television Digest (1987) for more.

listing provides, at the levelofeach countyin the United States, the identities ofthose broadcast

signals considered generallyavailable and able to be satisfactorilyviewed byallhouseholds in that

county. While somewhat dated, the use ofthe `SignificantlyViewed´ criteria is superior to the

alternative of omitting the impact of over-the-air broadcast signals on the demand for cable. 167

Finally, to avoid confounding heterogeneityin tastes and costs across markets, system

characteristics reported in the Factbook were supplemented with demographic features ofthe county

in which the systemprovided service. These were obtained fromthe Countyand CityCompendium, a

CD-ROM database which contains an arrayofUnited States statisticaldata compiled bythe Census

Bureau, Department ofCommerce, and Bureau ofLabor Statistics. Selected for inclusion were

variables thought to impact the demand and cost ofproviding cable service and which have been used

in previous studies ofthe industry. 168 A briefdescription ofthe variables used in the analysis is

provided in the next section.

The information fromthese four sources ofdata were then merged. The information was

linked bythe countyserved bythe cable system. While necessarilyimperfect, in that systems rarely

serve everyhousehold in the countyin which theyreside, it was the most detailed levelofgeographic

aggregation available for all the systems in the sample. 169

After merging these sources ofdata, the conditions listed in the Table A-2 were imposed. The

vast majorityofthese conditions reflected missing or erroneous reporting on the part ofsystems.

Among these, for example, the conditions which eliminated the most observations were those

excluding systems for missing price or quantityinformation and for missing or internallyinconsistent

reported dates. 170 Upon satisfaction ofallrestrictions, 1,460 observations remained fromthe pre-Act

sample and 1,015 remained fromthe post-Act sample. Ofthese, 344 systems were present in both

samples and formed the basis of our analysis. 171

167 Afrequently-usedalternative measure ofbroadcast signal availabilityis the presence ofanypart ofthe system’s franchise

area within the Grade B contour ofthe station. (Atelevision station’s Grade B contour is the set oflocations within which

50% ofthe households can adequatelyreceive the television signal 90% ofthe 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.

168 See, inter alia, sources ().

169 Precludingthe use ofmore detailedinformationsuchas zip codes was the reportingprocedure usedbysystems. Often, a

Multiple SystemOperator (MSO) at the level ofa 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.

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

171 The panel data is used in Chapter 4.

Since so manysystems were eliminated fromthis sample, we are concerned about the

comparabilityofthe systems in the sample to the population ofcable systems as a whole. To address

this point, Table A-3 compares the summarystatistics for a set ofcore characteristics ofcable

television systems obtained both for our sample and for the population ofUnited States cable

systems. This latter data is provided bythe NationalCable Television Association fromseparate and

independent sampling mechanisms. 172 As can be seen, the systems used in this analysis are quite a bit

smaller than are the average cable systemand are more likelyto offer premiumservices. 173 Market

shares for basic service tend to be higher than the nationalaverage in the sample, but premium

subscriptions, despite the higher incidence ofcarriage, tend to be lower. Prices for basic and premium

services are fairlycomparable, with the price ofbasic service somewhat lower in the sample than in

the nation as a whole. Moreover, we tend to overestimate the share ofrevenue earned bybasic

services, largely, we suspect, due to the absence ofequipment 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 fromthe sample. 174 , 175 We are encouraged,

however, that prices do not appear to be differ in a large waybetween 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 brieflydescribes and motivates the selection ofthe variables used to estimate the

models ofdemand 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 b yequations (2-6) and (2-7) and the

pricing equations are given byequations (2-12). We begin bynoting that the identities ofthe Basic,

Expanded Basic, and Premiumprogramming services offered bythe cable system in each market in

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

173 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.

174 To the extent that such systems provide more services, urban are more likelyto fail one ofthe criteria imposed in Table

3-2.

175 The justification for the conclusion that urban systems have been excluded stems fromthe finding that consumers in the data are given bythe Factbook. The price and number ofsubscribers to each ofthese services are

also reported in the Factbook, as are the number ofhomes passed, permitting the transformation of

these quantities into the market shares, w s , s Î S n , required by the equations above. 176 .

The resulting prices are denoted by p x , where x stands for one ofthe services, s Î S n , offered

bythe cable system in market n. 177 The observable characteristics ofeach service, parameterized by

X s , s Î S n , consist, in part, ofindividualdummyvariables indicating the presence ofthe individual

broadcast, cable, and premium programming networks provided on that service.

Because ofthe sheer number ofbroadcast, cable, and premiumprogramming networks

offered bycable systems, 178 however, the following generalstrategyis pursued to parsimoniously

measure the utilityto consumers ofthat programming. For each ofthese types ofprogramming, the

networks provided bysystems are separated into two classes. The first class contains those networks

thought to provide an individual impact on the demand for cable. Theyare parameterized bydummy

variables and enter the specification ofX j as separate regressors. The second class contain those

networks thought to provide a common impact on demand for cable. Theyare counted and enter the

specification ofX j as a single regressor. This unequaltreatment ofsome networks relative to others

reflects the beliefthat there is significant heterogeneityin value to an individualconsumer ofdifferent

networks. To the extent that the demand for anyproduct, j, is driven bythe carriage ofthe particular

individualcable programming networks it provides and not bythe sheer number ofsuch networks,

this specification captures this distinction. 179 The choice ofthe networks to enter the specification of

X s with separate or common impact depends on the type of programming considered.

urban markets are more likely to subscribe to premium services. [Cite]

176 The market share for anyservice, w s , is defined as the number ofsubscribers to that service divided bythe number of

homes passed bythe cable system. See the Data Appendix for a justification for the assumption that the number ofhomes

passed in each cable market measures market size.

177 In the empirical implementation, there are as manyas 8 prices. 3 for tiers ofBasic service (b = basic, e = expanded

basic, and f= second tier ofexpanded basic) and 5 for tiers ofPremiumservice (h = HBO, s = Showtime, d = Disney, c =

Cinemax, and t = The Movie Channel). In addition, we define p = p b + p e + p f to denote the price paid byconsumers for the

purchase of all tiers of basic service offered in their market.

178 Inthe Pre-Act sample, for example, there are 143 cable and25 premiumprogramming networks provided byat least one

system in the sample. For the Post-Act sample, there are 197 and 115 such networks.

179 The dichotomyofindividual versus common impact is chosen to reflect the inherent tradeoffbetween theoretical detail

(which would ideallypermit all networks an individual impact) and parsimony(which restricts us to permitting onlysome

networks an individual impact). Where to drawthe line is, ofcourse, an empirical question - in the following chapter we

consider in detail the dividing line between individual and common impact for each ofthe three types ofprogramming

network provided by systems -- broadcast, cable, and premium programming networks.

Broadcast programming networks available in each cable market are given bythe Factbook

for cable systems and bythe American Research Bureau´s `SignificantlyViewed´ listing for over-the-

air television. 180 As broadcast programming is available both over-the-air as wellas on cable, we

consider the value to consumers of the programming on each medium.

In most television markets, there are up to 6 principaltypes ofnetworks available. First, and

most important as measured byratings and revenues, are stations affiliated with one ofthe four major

broadcast television networks, ABC, CBS, NBC, and Fox. 181 Next in importance are independent

stations, broadcast television networks which provide for alloftheir programming throughout the

viewing day, typicallywith syndicated television programs. 182 Finallyare Public (Educational)

Television Stations, not-for-profit broadcast television stations providing educationaland cultural

programming. In the empiricalspecification considered here, we follow the lead ofprevious studies

to distinguish, within each ofthese categories, between the first broadcast network ofa given type

provided and additional (or duplicate ) networks ofthe same type. The reason for this distinction

stems fromthe widespread duplication ofprogramming provided bystations ofthe same type. When

this occurs, we suspect that consumers willvalue on its merits the first available programnetwork of

a given type, but willnot value as highly(or willsimplyvalue differently) each additionalnetwork of

the same type. 183

For each ofsix types ofnetworks available in anycable market, both over-the-air and on

cable, we distinguish between the `first´ such network available and `additional´ such networks. 184

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

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

181 Some maydisagree with the inclusion ofFox with the other, `Big Three´, television networks. Mypoint here is to just

suggest that each has value corresponding to the programming provided on the network and not to finelydifferentiate

between these values.

182 More recently, some ofthese independent stations have affiliated with one ofthe two newbroadcast networks ˘ Warner

Brothers and Paramount. Regardless, it is tacitlyassumed that neither ofthese newnetworks provided sufficient

programming or brand identity to warrant individual recognition.

183 Networks often provide multiple networks ofa given type due to Must-Carryrequirements ofexisting cable regulations.

Insuchsituations, ifa systemis withinthe broadcast area (as measuredbythe Grade Bcontour) oftwonetworks ofthe same

type, the station must provide carriage for both networks. As a consequence, systems midwaybetween two large

metropolitan areas (like Stanford) tend to carrygreater numbers ofbroadcast networks than systems ofcomparable size in

the suburbs of a single such areas. These rules are currently being challenged in Federal Court.

184 The six types ofnetworks are stations affiliated with ABC, CBS, NBC, and FOX, independent stations, and

`additional´ (or ` O´ther than ` FIR´st) networks available over-the-air and on cable. In the estimation,

we define the incrementalservice provided bycable bysubtracting each ofthe over-the-air

magnitudes fromtheir cable counterparts, creating SMFIRI and OFIRI, the number of incremental

`first´ and `additional´ networks provided by cable. 185

The cable and premiumprogramming networks provided on each service offered bycable

systems were also given in the Factbook. Unlike for broadcast programming, however, each ofthese

represents a comparative service advantage relative to no cable service and we need onlyconcern

ourselves with measuring their presence on cable. To accommodate differences in the value to

consumers ofdifferent networks, we distinguish between the benefit accruing to consumers from

`most preferred´ and `additional´ cable and premiumprogramming networks. `Most preferred´

networks are permitted to impact the demand for cable on an individualbasis, while `additional´

networks are aggregated and permitted to impact demand on a common basis. For each ofcable and

premiumprogramming networks, the `Most Preferred´ networks were those networks available to the

greatest number ofsubscribers as ofDecember, 1992. These lists were given earlier in Tables 2-1(a)

and 2-1(b). The empiricalspecification presented in this chapter limits the set of`Most Preferred´

networks to the top five networks on each ofthese lists. 186 , 187 The remaining networks not

specificallyso accommodated were then counted and their number permitted to enter the specification

inlevels. 188

The finalcategoryofprogramming provided bycable systems, implicitlygiven bythe

public/educational stations.

185 While we have elected to aggregate measures ofbroadcast programming desirabilityinto the four variables described

above, several other aggregated and disaggregated specifications were considered. Among these included specifications

which(1) aggregatedall stations into a single measure, (2) permitted impacts for network stations to differ fromindependent

and public stations, and (3) completely disaggregated the six classes ofstations into measures which permitted an individual

( first ) and common ( other) impact within each class. There appeared to be significant explanatorygains to disaggregating

stations into a first and an other categoryrelative 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.

186 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 ofcable,

this list represents a Who’s Who of cable and premium programming networks.

187 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.

188 As was the case for broadcast programming networks, other specifications were also considered. Among these were

specifications which (1) aggregated the total number ofsatellite networks provided on anycable service, (2) aggregated the

total number oftop-5, top-10, top-20, and total cable programming networks provided on anycable service, and (3)

disaggregated networks to each of the top-10, top-20, and top-40 networks.

Factbook, are Public, Educational, and Government (PEG) channels. The number ofsuch channels is

inferred fromthe observed channelcapacityless the totalbroadcast, cable, and premium

programming networks provided by the system and is given by OTHCHB. 189

Because tastes and costs ofproviding cable television services maydiffer across markets, we

also include demographic characteristics in the specifications ofdemand, denoted D, and cost,

denoted W. Unlike allofthe variables considered to this point, some ofthese variables mayimpact

onlyone ofdemand or cost, but not the other. Variables which are modeled to impact both tastes and

cost are those variables which measure the strength ofthe localtelevision market, DMARNK and

DMADUM. The Designated Market Area (DMA) is a variable defined by Arbitron to measure the

strength oflocaltelevision markets. It broadlyprovides a ranking ofthe number oftelevision

households within each Metropolitan StatisticalArea in the U.S. DMARNK is this ranking and

DMADUM is a dummyvariable indicating ifthe local market was outside the top-100 markets for

which Arbitron collects data. Each ofthese variables could impact demand (or willingness-to-payfor

cable service) by proxying for alternative sources ofentertainment in the localsystemarea. Each

could also impact cost bymeasuring heterogeneityin costs associated with providing service in

densely populated areas.

We also have available severalvariables which are thought to impact onlythe 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 ofthe population within each market

that shares certain characteristics likelyto impact demand. First among these is the percentage ofthe

population between ages 5 and 18, defined as A518. To the extent that households with children are

more likelyto subscribe to cable, this should positivelyimpact the demand for allsuch services. The

percentage ofthe population with anycollege experience (COL) is the other such variables, included

as we expect that there might be structuraldifferences in tastes for cable between those with college

experience.

We finallyhave available severalvariables which are thought to impact onlythe marginalcost

ofproviding cable television service(s). Three variables are used. The first, Homes Passed (HP),

capture differences in marginalcost arising frompotentialscale economies in the provision ofcable

189 OTHCHB stands for `Oth´er `Ch´annels on `B´asic.

service. Noam(1985) found evidence ofeconomies ofscale in the number ofhomes passed bya

cable system, channelcapacity, and also in the densityofhomes per mile. Another measure, the

number ofsubscribers served bya Multiple SystemOperator (MSO) captures differences in Marginal

cost arising fromheterogeneityin bargaining power in the input (programming) market. Chipty

(1995), in an analysis ofthe impact ofhorizontal integration in the cable television industry, found

evidence ofsuch bargaining power. 190 Along similar lines, we include a dummyvariable ifa system

has verticalties to programming networks. Both Chipty(199X) and Waterman (1996) have found

that systems tend to favor affiliated networks, at least in part because theycan purchase programming

from their affiliates at its true (and very low) marginal cost.

One finalvariable is used in the analysis. Because ofthe structure ofthe 1992 Cable Act,

franchise authorities were required to certifyprior to regulating the cable system in their franchise

area. 191 To reflect that onlysome systems elected to certify, we include a dummyvariable, CERT,

indicating whether or not a systemprovided cable service in a market where the franchise authority

elected to certify, into the pricing equation defined by (2-12). 192

190 In California, the author has seen price lists with input price ranges ofgreater than $0.10 per subscriber for individual

channels.

191 See Crawford (1997) for more details.

192 Because tastes for and costs ofproviding cable service maydiffer across regions and over time, we also include several

control variables into some specifications ofdemand and cost. To control for heterogeneityin 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 ofand tastes for cable service over time, we include a set ofyear dummies matching the years

used in the Post-Act analysis.

Appendix B - Model Derivation

This appendix describes the inversion ofthe market share functions to solve for unobserved

quality, d s , as a function ofthe observables and parameters ofthe demand model. The log share ratio

for each service offered in the market can be described bythe following double sumwhere j sÌ

describes those combinations ofservices containing service s and, for each such combination , j,

s j Ì enumerates their component services. 193

log log( ) log( )

log( )

’ ’ ) ( ’ )

( )

( w

w

) = e e s S

= e s S s

0 j s

X + D + p +

j s

X + D + p + n

j s

V n j j j s s s s j

s s j

Ì Ì

Ì å å

å

= å Î

å Î

É

É b g a h b g a h

where we´ve exploited the definition of V s in the last equality above.

While the power in the exponent termhas been simplified, we stillremain with a function non-

linear in the unobserved qualityfor each service, h s . 194 Further simplifications, however, are available.

To adequately explain the process, however, requires some additional notation.

Recall w w j s j s

= å

Ì equals the market share ofallproducts containing service s. The

comparable market share for allcable products excluding s, denoted w

s _

, can also be defined and is

given by w w j

s j s j _ ,

= å

Ë ¹ Æ

It is easyto see that allthe combinations ofcable service either include or

exclude s, and therefore belong to either w s or w

s _

, regardless ofthe service being considered. This

property proves very useful in deriving the estimating equations.

Focusing first on the Expanded Basic and PremiumServices offered in the market, indexed by

r, log (w r /w 0 ) can be written to exploit the fact that allcombinations ofservices in w r provide both

Basic Service, b, as well as, by definition, service r: 195

193 For example, j HBOÌ would contain all the combinations ofservices that contain HBO, including {Basic, HBO},

{Basic, HBO, Disney}, {Basic, HBO, Showtime}, etc. For each ofthese combinations, s jÌ enumerates their component

services. Thus for {Basic, HBO, Showtime}, s Basic HBO Showtime

Ì { , , } = each individual service: {Basic}, {HBO},

and {Showtime}.

194 Recall V s =V s (X s ,D,p s , h s ).

195 Since the market share for the HBO is givenbythe sumofall service combinations whichinclude it, theywould be ofthe

form{Basic Service, HBO, Showtime}, {Basic Service, HBO, Disney}, and {Basic Service, HBO, Showtime, Disney}. By log log( ( ) ) log( [ ( ’ )] )

log( ( ’ ) )

’ ’ , ’ , ’

’ ’ , ’ , ’

( r w

0 w

) = V r e V b V r V r e

V b V r

V r e j r r j j r r j r b r

j r r j r b r

Ì É Ì É ¹

Ì É ¹ å å = å + + å

= + + å å

(B-1)

where we were able to factor V b + V r out of each term due to its presence on all products, r j É ,

included in w r .

The above equation is criticalto the understanding ofthe decomposition ofmarket shares to

mean utilities required in the estimation. It states that the log ratio ofmarket shares for service r

equals the mean utilityto Basic Services + Service r (each ofwhich is offered on allproducts

containing r) plus a termcapturing the impact to mean utilityofthe combination ofincremental

services offered beyond b and r alone and indexed by r´.

A similar decomposition maybe made for the log market share for allcable products

excluding r, w

r _

:

log

_

log( ( ) ) log( [ ( ’ )] )

log( ( ’ ) )

, ’ ,

’ , ’ , ’

’ ’ , ’ , ’

( r w

0 w

) = V r e V b V r e

V b

V r e j r j r j j r j r j r b r

j r r j r b r

Ë ¹ Æ É Ë ¹ Æ É ¹

Ë É ¹ å å = å + å

= + å å

(B-2)

Notice the similarityto (B-1). Terms common to both sets ofequations include the mean utilityof

basic service, V b , as wellas that ofincrementalservices beyond b and r, log( ( ’ ) )

’ ’ , ’ , ’ j r r j r b r

V r e

Ë É ¹ å å .

Taking the difference in these two equations yields the estimating equation for each ofthe Expanded

Basic and Premium Services offered in market n. This was given in the text as equations (2-6).

log log

_

[ log( ( ’ ) )] [ log( ( ’ ) )]

log _ ’ ’

’ , ’ , ’ , ’ ,

( r w

0 w

) ( r w

0 w

) = V b V r

V r e V b

V r e

or ( r w

r w

) = X r D p r r j r r j r b r j r r j r b r

- + + å å - + å å

+ + +

Ì É ¹ Ì É ¹

b g a h

where the last transformation exploits the both the presence ofw 0 in the denominator ofboth

dependent variables and the definition of V r . As can be seen, the log ratio ofmarket share ofservice

construction, Basic Service and HBO are included in each of these products.

r, w r , to the market share ofservice not-r, w

r _

, equals the attributes ofjust that service. Since

equation (2-9) is linear in h r , estimation by instrumental variables is now possible.

Solving for the market share ofBasic service is somewhat more complicated. Fromthe log

share equation for basic service, we have

log log( ( ) ) log( [ ( ’ )] )

log( ( ’ ) )

’ ’ , ’

’ ’ , ’

( b w

0 w

) = V s e V b V s e

V b

V s e j b s j j s s j s b

j s s j s b

Ì É Ì É ¹

Ì É ¹ å å = å + å

= + å å

(2-10)

Ifwe were to follow the method developed above for each service, r Î R n , we would continue by

defining the log market share for service not-b, log( / )

_ w w

b 0

, and subtract this from log( / ) w w b 0 to

identifyV b . The market share for not-b, w

b _

, however, is just not-cable, or the outside good, w 0 ,

which does not share the incrementalutilitytermabove, log( ( ’ ) )

’ ’ , ’ j s s j s b

V s e

Ë É ¹ å å . 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 systemoffers Basic

Service and two additionalservices, HBO and Disney, denoted bythe indices h and d. In this case,

the set ofservices, S n , is given by{b, h, d} implying the possible combinations ofthose services, and

the consumer choice set, J n , is given by{{ Æ }, {b}, {b,h}, { b,d}, { b,h,d}}. Given this structure, the

incrementalutilitytermdescribing the utilityto allExpanded Basic and PremiumServices, given by

log( ( ’ ) )

’ ’ , ’ j s s j s b

V s e

Ë É ¹ å å above, simplifies to

log( ( ’ ) ) log( )

’ ’ , ’ j s s j s b

V s e e e e V h V d V h V d

Ë É ¹ å å = + + + + 1 .

The term in the parentheses can then be factored to yield log[( )( )] 1 1 + + V h V d e e .

For the case ofa generalnumber ofservices, it can easilybe shown that this example above

generalizes naturally to the form:

log( ( ’ ) ) log[( )( ) ( )]

’ ’ , ’ j s s j s b

V r V r V N R V s e e e e

Ë É ¹ å å = + + + 1 1 1 1 2 �

Equation (B-1) implied that each ofthe e w w V

r r r = log( / )

_

. Substituting this into (B-2), this yields

the corresponding estimating equation for Basic service:

log log( ( ) )

log( [ ( ’ )] )

log[ ( )]

log log[ ( )] ’ ’

’ ’ , ’

_

_

( b w

0 w

) = V s e

V b V s e

V b

r w r

w

or ( b w

0 w

)

r w r

w

X b D p b b j b s j

j s s j s b

r

r

Ì É

Ì É ¹ å å

= å + å

= + å +

- å + = + + +

1

1 b g a h

(B-3)

where third equality exploits the definition of V b . This is equation (2-7) given in the text.

Bibliography

Beil, Richard O., P.T.Dazzio, R.B.Ekelund, Jr., and J.D.Jackson, "Competition and the Price of

MunicipalCable Television Services: An EmpiricalStudy," Journal or Regulatory

Economics, v6 (1993): 401-415.

Besen, S. M. and R. Crandall, "The Deregulation ofCable Television," Lawand Contemporary

Problems , (1981): 79-124.

Berry, S.T., "Estimating Discrete -Choice Models ofProduct Differentiation," Rand Journal of

Economics , v25n2 (Summer 1994): 242 -262.

Berry, S., J. Levinsohn, and A. Pakes, "Automobile Prices in Market Equilibrium," NBER Working

Paper No. 4264, (1992).

Bloch, H. and M. Wirth, The Demand for PayServices on Cable Television," Information Economics

and Policy, v1 (1984): 311-332.

Burstein, M. L., "The Economics ofTie-In Sales," Reviewof Economics and Statistics , v42

(February 1960): 68-73.

The Cable Television Consumer Protection and Competition Act of 1992 , Pub. L. No. 102-385, 106

Stat. 1460. (codified as amended at 47 U.S.C. § 533).

Carnevale, M. L. and M. Robichaux, ^The DealCollapses: Willthe FCC´s Cable Rate Cuts Slow

Traffic on Information Superhighway?,~ The Wall Street Journal , 25 February 1994, p. B-1.

Carroll, K. A. and D. J. Lamdin, "Measuring Market Response to Regulation ofthe Cable TV

Industry," Journal of Regulatory Economics , v5 (1993): 385-399.

Chipty, T. "VerticalIntegration and its Effects on Unintegrated Rivals: Evidence formthe Cable

Television Industry," mimeo, Ohio State University (1993).

Chipty, T. "HorizontalIntegration for Bargaining Power: Evidence fromthe Cable Television

Industry," Journal of Economics & Management Strategy , v4n2 (Summer 1995): 375-397.

Code of Federal Regulations, Section 47, Part 75.

Comanor, W. S. and B. M. Mitchell, " Cable Television and the Impact ofRegulation," The Bell

Journal of Economics and Management Science, v2n1 (Spring 1971): 154-212.

Crandall, R.W. and H. Furchtgott-Roth, Cable TV: Regulation or Competition , (Washington, D.C.:

The Brookings Institution, 1996).

Demsetz, H., "Why Regulate Utilities?", Journal of Law and Economics , Vol. 11 (1968), pp. 55-65.

Ellickson, B. "Hedonic Theoryand the Demand for Cable Television," American Economic Review ,

v69n1 (March 1979): 183-189.

FederalCommunications Commission, Competition, Rate Deregulation and the Commission’s

Policies Relating to the Provision of Cable Television Service , FCC Mass Media Docket No.

89 -600 (July 31, 1990), Washington, D.C.

FederalCommunications Commission, Report and Order , FCC Mass Media Docket No. 92 -259, 8

FCC Rcd. 2965 (March 29, 1993), Washington, D.C.

FederalCommunications Commission, Report and Order and Further Notice of Proposed

Rulemaking , FCC Mass Media Docket No. 92 -266, 58 FederalRegister 29736 (May21,

1993), Washington, D.C.

FederalCommunications Commission, Second Order on Reconsideration, Fourth Report and Order,

and Fifth Notice of Proposed Rulemaking , FCC Mass Media Docket No. 92 -266, 59 Federal

Register 17943 (April 15, 1994), Washington, D.C.

Ferguson, TimW., ^Business World: Viewers Hurt as Cable Gets a Double Dose,~ The Wall Street

Journal , 14 June 1994, p. A-15.

Fisher, F. "CommunityAntenna Television Systems and the Regulation ofTelevision Broadcasting,"

American Economic Review , v56 (May, 1966): 320-29.

Fisher, F. and V. E. Ferrall, Jr., "CommunityAntenna Television Systems and LocalTelevision

Station Audience," Quarterly Journal of Economics , v80 (May 1966): 227-51.

Foster, Eugene S., Understanding Broadcasting, 2nd ed., (Reading, MA: Addison-Wesley

Publishing Group, 1982).

General Accounting Office, National Survey of Cable Television Rates and Services (August 1989).

GeneralAccounting Office, Follow-Up National Survey of Cable Television Rates and Services (June

1990).

GeneralAccounting Office, 1991 Survey of Cable Television Rates and Services (July1991) GAO

RCED 91-195.

Green, James Harry, ed., Dow-Jones Irwin Handbook of Telecommunications . (Homewood, IL:

Dow-Jones Irwin, 1986).

Hazlett, Thomas W., "Competition vs. Franchise Monopolyin Cable Television," Contemporary

Policy Issues, v4n2 (1986): 80-97.

Hazlett, Thomas W., "Duopolistic Competition in Cable Television: Implications for Public Policy,"

Yale Journal on Regulation , v7n65 (1990), pp.65-148.

Hazlett, Thomas W., "The Demand to Regulate Franchise Monopoly: Evidence fromCATV Rate

Regulation in California," Economic Inquiry , v29 (April, 1991): 275-296.

Hazlett, Thomas W., ^RegulatoryChokehold: WhyYour Cable Bill is So High,~ The Wall Street

Journal , 24 September 1993, p. A-10.

Hazlett, Thomas W., ^Free Markets for Telecom: How Home-Shopping Became King ofCable,~

The Wall Street Journal , 14 July 1994, p. A-10.

Hazlett, Thomas W., ^How Washington ’Saved’ Us fromCable,~ The Wall Street Journal , 23 March

1995, p. A-14.

Jaffe, AdamB. and D. M. Kanter, "Market Power ofLocalCable Television Franchises: Evidence

Fromthe Effects ofDeregulation," RAND Journal of Economics, v21n2 (Summer, 1990):

226-234.

Johnson, Leland L., Toward Competition in Cable Television , (Cambridge, MA: MIT Press, 1994)

Kahn, Alfred E., The Economics of Regulation: Principles and Institutions , (Cambridge, MA: MIT

Press, 1991)

Levin, Sanford L., and John B. Meisel, "Cable Television and Competition: Theory, Evidence, and

Policy," Telecommunications Policy, (December, 1991).

Levy, Melissa, ^Marketing and Media: FCC WillToughen Rules IfNecessaryon Cable-TV Rates,~

The Wall Street Journal , 29 September 1993, p. A-13.

MacAvoy, PaulW., "Tobin’s q and the Cable Industry’s Market Power," Appendix 5 to the United

States Telephone Association Comments to the FCC in CC Docket 89-600 (1990).

Markovits, R. S., "Tie-ins, Reciprocity, and the Leverage Theory," The Yale LawJournal , v76

(1960): 1397-1472.

Mayo, J.W. and Y. Otsuka, "Demand, Pricing and Regulation: Evidence fromthe Cable TV

Industry," Rand Journal of Economics , v22n3 (Autumn, 1991): 396 -410.

Noam, EliM., "Economics ofScale in Cable Television: A Multiproduct Analysis," in Noam, EliM., ed., Video Media Competition: Regulation, Economics, and Technology. (New York:

Columbia University Press, 1985).

Noll, R.G., M.J. Peck, and J.J. McGowan, Economic Aspects of Television Regulation . (Washington,

D.C.: The Brookings Institution, 1973).

Owen, B.M. and P.R. Greenhalgh, "Competitive Considerations in Cable Television Franchising,"

Contemporary Policy Issues, v4 (April, 1986): 69-79.

Owen, B.M. and S. S. Wildman, Video Economics , (Cambridge, MA: Harvard UniversityPress,

1992).

Pacey, P. L., "Cable Television in a Less Regulated Market," Journal of Industrial Economics ,

v34n1 (September, 1985): 81-91.

Park, R. E., "Prospects for Cable in the 100 Largest Television Markets," Bell Journal of Economics

and Management Science, (Spring, 1972): 130-150.

Prager, R. A., "The Effects ofDeregulating Cable Television: Evidence fromthe FinancialMarkets,"

Journal of Regulatory Economics , v4 (1992): 347-363.

Prager, R.A., "FirmBehavior in Franchise MonopolyMarkets: The Case ofCable Television,"

Unpublished Ph.D. Dissertation, Massachusetts Institute of Technology, (1986).

Robichaux, M., ^Scrambled Picture: How Cable-TV Firms Raised Rates in Wake ofLaw to Curb

Them; The 1992 Act was Drawn Up Without IndustryHelp, and FCC Was Hobbled but

Some Consumers Benefit,~ The Wall Street Journal , 28 September 1993, p. A-1.

Rubinovitz, R., "Market Power and Price Increases for Basic Cable Service Since Deregulation,"

Rand Journal of Economics , v24n1 (Spring 1993): 1 -18.

Small, K. and H. Rosen, "Applied Welfare Economics with Discrete Choice Models," Econometrica ,

v49n1 (January, 1981): 105-130.

Spence, M. and B. Owen, "Television Programming, Monopolistic Competition, and Welfare,"

Quarterly Journal of Economics , v91 (1975): 103-126.

Silverman, B. Density Estimation for Statistics and Data Analysis , (London: Chapman and Hall,

1986)

Stern, S., "Product Demand in Pharmaceutical Markets," mimeo., Stanford University, (1994).

Television Digest, Inc., Cable and Station Coverage Atlas 1987 , (Washington, D.C.: Television

Digest, Inc., 1987)

Trajtenberg, M., "The Welfare Analysis ofProduct Innovations, with an Application to Computed

Tomography Scanners." Journal of Political Economy , v97 (1989): 444-479.

Waterman, D. H., "LocalMonopsonyand ’Free Riders’ in Information Industries," mimeo, University

of Southern California, March, 1992.

Waterman, D. H. and A. A. Weiss, "The Effects ofVerticalIntegration between Cable Television

Systems and Pay Cable Networks," Journal of Econometrics , v72 (1996): 357-395.

Webster, J.G. and J.J. Wakshlag, "A TheoryofTelevision ProgramChoice," Communication

Research , v10n4 (October, 1983): 430-446.

Williamson, O., "Franchise Bidding for NaturalMonopolies -- in Generaland with Respect to

CATV," Bell Journal of Economics , v7 (Spring, 1976): 73-104.

Zupan, M. A., "The EfficacyofFranchise Bidding Schemes in the Case ofCable Television : Some

Systematic Evidence," Journal of Law and Economics , v32 (October, 1989a): 401-456.

Zupan, M. A., "Cable Franchise Renewals : Do Incumbent Firms Behave Opportunistically," Rand

Journal of Economics , v20n4 (Winter, 1989b): 473-482.

Zupan, M. A., "A Test for RegulatoryLag and the Role Played byPeriodic Contract Renewals in

Mitigating Such Lag in LocalCable Franchise Relationships" Journal of Regulatory

Economics , v1 (1989c): 1-20.

Table 2-2(a). Sample Statistics, Panel Data

Programming and Services

1988-1991 1993-1995

Variable Obs Mean Std Dev Min Max Obs Mean Std Dev Min Max

Channel Capacity 344 32.66 8.44 12 62 344 35.66 10.91 12 110

Total Cable Programming Nets. 344 11.82 5.06 1 25 344 13.95 5.65 3 30

Top-5 Cable Programming Nets. 344 4.30 0.94 0 5 344 4.46 0.76 1 5

Top-10 Cable Programming Nets. 344 6.50 2.02 0 10 344 7.30 1.85 1 10

Top-20 Cable Programming Nets. 344 9.76 4.04 1 20 344 11.22 4.10 2 20

Top-40 Cable Programming Nets. 344 10.49 4.76 1 24 344 12.31 5.15 2 26

Services Offered

Any Expanded Basic Services 344 1.7% 13.1% 0 1 344 17.4% 38.0% 0 1

One Expanded Basic Service 344 1.5% 12.0% 0 1 344 9.6% 29.5% 0 1

Two Expanded Basic Services 344 0.3% 5.4% 0 1 344 7.8% 26.9% 0 1

Total Basic Services 344 1.02 0.16 1 3 344 1.25 0.59 1 3

Total Services 344 3.19 1.42 2 10 344 3.42 1.78 2 9

Programming by Service Category

Basic Service

Top-5 Cable Prog. Nets. 344 4.26 1.01 0 5 344 3.99 1.27 0 5

Top-10 Cable Prog. Nets. 344 6.42 2.07 0 10 344 6.51 2.11 0 10

Top-20 Cable Prog. Nets. 344 9.59 4.06 1 20 344 9.89 3.76 0 20

Total Cable Prog. Nets. 344 11.62 5.05 1 25 344 12.30 5.10 0 30

Expanded Basic Service 1

Top-5 Cable Prog. Nets. 5 2.80 0.36 0 4 60 2.15 1.31 0 5

Top-10 Cable Prog. Nets. 5 5.00 0.62 0 7 60 3.73 2.69 0 10

Top-20 Cable Prog. Nets. 5 10.60 1.26 0 13 60 6.43 4.81 0 20

Total Cable Prog. Nets. 5 13.00 1.57 0 17 60 7.87 6.63 0 29

Expanded Basic Service 2

Top-5 Cable Prog. Nets. 1 1.00 0.05 0 1 27 1.15 0.95 0 3

Top-10 Cable Prog. Nets. 1 3.00 0.16 0 3 27 1.70 1.35 0 5

Top-20 Cable Prog. Nets. 1 4.00 0.22 0 4 27 2.67 2.06 0 6

Total Cable Prog. Nets. 1 4.00 0.22 0 4 27 3.56 2.61 0 7

Ta b le 2-2(b ). Samp le St at is t ic s , Pa n e lDa t a

To p 20Cab le Pro g ra mmin g Ne t wo rks -By Se rv ice

1988-1991 1993-1995

Net wo rk Ba s ic Exp Bas 1 Exp Bas 2 Offe red Ba s ic Exp Bas 1 Exp Bas 2 Offe red

ESPN 97.1% 0.6% 0.0% 97.7% 93.9% 5.2% 0.0% 99.1%

CNN 91.6% 0.9% 0.0% 92.4% 80.5% 10.5% 2.0% 93.0%

W TBS 97.4% 0.6% 0.0% 98.0% 86.6% 4.4% 4.1% 95.1%

USA 78.5% 1.5% 0.0% 79.9% 75.9% 9.9% 0.3% 86.0%

DISC 61.3% 0.6% 0.3% 62.2% 62.5% 7.6% 2.6% 72.7%

To p -5 4.26 0.04 0.00 4.30 3.99 0.38 0.09 4.46

NICK 51.5% 0.9% 0.3% 52.6% 53.2% 5.2% 0.0% 58.4%

NA SH 88.1% 1.2% 0.0% 89.2% 80.2% 9.6% 1.2% 91.0%

TNT 27.0% 0.0% 0.0% 27.0% 62.2% 8.7% 2.0% 73.0%

M T V 32.3% 1.5% 0.0% 62.2% 30.8% 3.8% 0.3% 34.9%

FA M ILY 89.8% 0.6% 0.3% 90.7% 83.1% 7.8% 2.0% 93.0%

To p -10 6.42 0.07 0.01 6.50 6.51 0.65 0.13 7.30

CSPA N 15.1% 0.3% 0.0% 15.7% 22.7% 2.0% 0.0% 24.7%

LIFE 28.2% 0.9% 0.0% 29.1% 29.9% 6.4% 0.3% 36.6%

A _ E 24.7% 1.5% 0.3% 26.5% 34.6% 4.4% 0.0% 39.0%

W EA THR 25.3% 0.6% 0.0% 25.9% 26.7% 5.8% 1.5% 34.0%

HEA D 20.1% 0.9% 0.0% 20.9% 18.6% 8.7% 0.6% 27.9%

CNBC 9.6% 1.2% 0.0% 10.8% 9.9% 2.0% 0.0% 11.9%

VH1 17.7% 1.2% 0.0% 18.9% 19.2% 2.3% 0.0% 21.5%

QVC 16.0% 0.0% 0.0% 16.0% 30.5% 0.9% 0.0% 31.4%

A M C 8.1% 0.3% 0.0% 8.4% 15.1% 2.9% 0.6% 18.6%

W GN 79.7% 0.6% 0.0% 80.2% 73.0% 4.1% 3.5% 80.5%

To p -20 9.59 0.15 0.01 9.76 9.89 1.12 0.21 11.22

Ob s 344 60 27 344 1 1 1 1

Ta b le 2-3(a).Samp le St at is tics ,Pa n e lDat a, Sy s te ms t h at Did No t In t ro d u ce New Se rv ic es

Pro g rammin g an d Serv ices

1988-1991 1993-1995

Va riab le Ob s M ea n St d Dev M in M ax Ob s M ea n St d Dev M in M ax

Ch a n n e lCa p a city 281 31.71 8.60 12 62 281 34.04 8.12 12 62

To t alCab le Pro g rammin g Ne ts . 281 10.74 4.31 1 25 281 12.61 4.95 3 28

To p -5Cab le Pro g ra mmin g Net s . 281 4.26 0.96 0 5 281 4.44 0.75 1 5

To p -10Cab le Pro g rammin g Ne ts . 281 6.16 1.89 0 10 281 6.98 1.77 1 10

To p -20Cab le Pro g rammin g Ne ts . 281 8.87 3.41 1 19 281 10.22 3.55 2 19

To p -40Cab le Pro g rammin g Ne ts . 281 9.44 3.98 1 24 281 11.01 4.43 2 25

Pro g rammin g b y Se rv ic e Cat eg o ry

Ba s ic Serv ice

To p -5Ca b le Pro g . Net s . 281 4.26 0.96 0 5 281 4.44 0.75 1 5

To p -10Cab le Pro g .Ne ts . 281 6.16 1.89 0 10 281 6.98 1.77 1 10

To p -20Cab le Pro g .Ne ts . 281 8.87 3.41 1 19 281 10.22 3.55 2 19

To t alCab le Pro g .Ne ts . 281 10.74 4.31 1 25 281 12.61 4.95 3 28

Cable/Data/A nalyze/M eans/panel.xls So urce:Factboo k( 1992,1995)

Ta b le 2-3(b ). Sa mp le St at is t ics , Pan e lDa t a , Sy s t e ms t h a t Did No t In t ro d u c e Ne w Se rv ice s

Pric e s a n d M a rke t Sh a re s

1988-1991 1993-1995

Va ria b le Ob s M ea n St d De v M in M ax Ob s M ea n St d De v M in M ax

Pric e s

P Bas i c

281 $12.90 $1.85 $6.71 $17.34 281 $13.43 $2.17 $5.97 $19.36

P E xp an d ed Bas i c 1

0 . . . . 0 . . . .

P E xp an d ed Bas i c 2

0 . . . . 0 . . . .

P Bas i c + P E xp .Bas ic 1 + P E xp .Bas ic 2

281 $12.90 $1.85 $6.71 $17.34 281 $13.43 $2.17 $5.97 $19.36

P H BO

205 $8.45 $0.80 $6.34 $11.72 205 $8.03 $0.78 $5.92 $10.34

P Sh o w ti me

108 $8.57 $0.85 $4.76 $9.60 108 $8.15 $0.72 $6.26 $9.48

P D is n ey

87 $7.09 $1.14 $4.00 $10.98 87 $6.29 $1.19 $3.71 $9.07

P Cin emax

64 $8.04 $0.89 $5.17 $10.18 64 $7.49 $0.93 $4.55 $9.48

P TMC 34 $8.27 $0.96 $5.61 $9.50 34 $7.48 $0.75 $5.15 $9.07

A v e ra g e Re v e n u e 281 $16.17 $2.20 $8.49 $23.89 281 $16.31 $2.29 $8.16 $25.27

M arket Sh a re s

w Bas i c

281 64.0% 16.5% 0.02 0.99 281 66.3% 14.3% 0.24 0.99

w E xp an d ed Bas i c 1

0 . . . . 0 . . . .

w E xp an d ed Bas i c 2

0 . . . . 0 . . . .

w H BO

205 19.0% 8.0% 0.03 0.45 205 18.2% 7.1% 0.02 0.45

w Sh o w ti me

108 12.6% 6.9% 0.00 0.42 108 13.2% 6.6% 0.01 0.35

w D is n ey

87 6.3% 4.5% 0.01 0.24 87 7.7% 5.5% 0.01 0.28

w Cin emax

64 12.1% 7.5% 0.02 0.48 64 11.5% 7.7% 0.03 0.51

w TMC 34 9.5% 7.8% 0.02 0.39 34 7.3% 5.0% 0.02 0.27

Cable/Data/A nalyze/M eans/panel.xls So urce:Factbo o k( 1992,199 5)

Tab le 2-4(a). Sample Statis tics , PanelData, Sys tems that In tro du ced On e New Serv ice

Prog rammin g and Serv ices

1988-1991 1993-1995

Variable Ob s M ean Std Dev M in M ax Ob s M ean Std Dev M in M ax

Ch an nelCap acity 31 37.45 6.53 21 62 31 46.39 22.89 35 110

To talCab le Pro g ramming Net s . 31 17.03 6.80 3 25 31 19.06 4.44 13 30

To p -5Cab le Prog ramming Nets . 31 4.32 1.01 2 5 31 4.58 0.76 3 5

To p -10Cab le Pro g ramming Net s . 31 8.10 2.48 2 10 31 8.74 1.50 6 10

To p -20Cab le Pro g ramming Net s . 31 13.77 5.61 2 20 31 15.23 3.07 10 20

To p -40Cab le Pro g ramming Net s . 31 15.65 6.64 2 23 31 17.45 3.76 11 26

Services Offered

A n y Exp and ed Bas ic Serv ices 31 0.0% 0.0% 0 0 31 100.0% 0.0% 1 1

On e Exp an ded Bas ic Serv ice 31 0.0% 0.0% 0 0 31 100.0% 0.0% 1 1

Two Exp and ed Bas ic Serv ices 31 0.0% 0.0% 0 0 31 0.0% 0.0% 0 0

To talBas ic Serv ices 31 1.00 0.00 1 1 31 2.00 0.00 2 2

To talServices 31 4.35 1.23 2 6 31 5.35 1.23 3 7

Prog rammin g by Serv ice Cat ego ry

Bas ic Serv ice

To p-5Cab le Pro g. Net s . 31 4.32 1.01 2 5 31 2.03 1.22 0 3

To p-10 Cab le Pro g. Nets . 31 8.10 2.48 2 10 31 3.94 2.49 0 7

To p-20 Cab le Pro g. Nets . 31 13.77 5.61 2 20 31 7.29 4.44 0 13

To talCab le Pro g. Nets . 31 17.03 6.80 3 25 31 9.19 5.29 0 16

Expan ded Bas ic Service 1

To p-5Cab le Pro g. Net s . 0 0.00 0.00 0 0 31 2.55 1.55 0 5

To p-10 Cab le Pro g. Nets . 0 0.00 0.00 0 0 31 4.81 3.03 0 10

To p-20 Cab le Pro g. Nets . 0 0.00 0.00 0 0 31 7.94 5.32 0 20

To talCab le Pro g. Nets . 0 0.00 0.00 0 0 31 9.87 7.50 0 29

Cable/Data/A nalyze/M eans/panel.xls So urce:Factbo o k( 1992,199 5)

Ta b le 2-4(b ). Sa mp le St at is t ics , Pan e lDa t a , Sy s t e ms t h a t In t ro d u c ed On e Ne w Se rv ic e

Pric e s a n d M a rke t Sh a re s

1988-1991 1993-1995

Va ria b le Ob s M ea n St d De v M in M ax Ob s M ea n St d De v M in M ax

Pric e s

P Bas i c

31 $13.46 $2.07 $8.40 $16.34 31 $11.00 $3.47 $4.90 $17.24

P E xp an d ed Bas i c 1

0 . . . . 31 $5.81 $3.75 $2.03 $14.69

P E xp an d ed Bas i c 2

0 . . . . 0 . . . .

P Bas i c + P E xp .Bas ic 1 + P E xp .Bas ic 2

31 $13.46 $2.07 $8.40 $16.34 31 $16.81 $3.11 $11.30 $29.39

P H BO

30 $8.69 $0.78 $7.14 $10.64 30 $8.36 $0.49 $6.83 $9.07

P Sh o w ti me

18 $8.54 $0.56 $7.35 $9.57 18 $8.08 $0.54 $6.83 $8.90

P D is n ey

26 $6.55 $0.89 $4.53 $9.57 26 $6.40 $0.93 $5.89 $8.90

P Cin emax

23 $8.40 $0.50 $7.89 $9.57 23 $8.11 $0.40 $6.83 $8.90

P TMC 6 $8.57 $1.07 $6.78 $9.57 6 $8.31 $0.59 $7.38 $9.05

A v e ra g e Re v e n u e 31 $18.54 $3.33 $11.66 $23.21 31 $20.69 $3.41 $11.54 $32.42

M arket Sh a re s

w Bas i c

31 60.7% 10.8% 0.37 0.90 31 62.9% 12.6% 0.41 0.97

w E xp an d ed Bas i c 1

0 . . . . 31 57.5% 14.6% 0.04 0.94

w E xp an d ed Bas i c 2

0 . . . . 0 . . . .

w H BO

30 17.3% 5.3% 0.05 0.28 30 16.1% 6.2% 0.04 0.26

w Sh o w ti me

18 10.2% 5.5% 0.01 0.17 18 10.7% 6.1% 0.01 0.19

w D is n ey

26 5.9% 2.7% 0.02 0.11 26 5.6% 2.9% 0.01 0.11

w Cin emax

23 11.2% 4.4% 0.02 0.17 23 8.4% 4.5% 0.02 0.14

w TMC 6 4.2% 4.3% 0.01 0.13 6 2.7% 1.9% 0.01 0.05

Cable/Data/A nalyze/M eans/panel.xls So urce:Factbo o k( 1992,199 5)

Tab le 2-5(a). Sample Statis tics , PanelData, Sys tems that In tro du ced Two NewServices

Prog rammin g and Serv ices

1988-1991 1993-1995

Variable Ob s M ean Std Dev M in M ax Ob s M ean Std Dev M in M ax

Ch an nelCap acity 26 34.92 2.61 27 40 26 39.00 7.18 22 60

To talCab le Pro g ramming Net s . 26 15.92 3.57 7 23 26 20.54 4.60 10 26

To p -5Cab le Prog ramming Nets . 26 4.69 0.62 3 5 26 4.42 0.90 2 5

To p -10Cab le Pro g ramming Net s . 26 7.85 1.19 4 10 26 8.54 1.73 5 10

To p -20Cab le Pro g ramming Net s . 26 13.46 2.72 6 18 26 16.04 3.68 9 20

To p -40Cab le Pro g ramming Net s . 26 14.58 3.20 6 20 26 18.58 4.22 9 24

Services Offered

A n y Exp and ed Bas ic Serv ices 26 0.0% 0.0% 0 0 26 100.0% 0.0% 1 1

On e Exp an ded Bas ic Serv ice 26 0.0% 0.0% 0 0 26 0.0% 0.0% 0 0

Two Exp and ed Bas ic Serv ices 26 0.0% 0.0% 0 0 26 100.0% 0.0% 1 1

To talBas ic Serv ices 26 1.00 0.00 1 1 26 3.00 0.00 3 3

To talServices 26 5.38 0.75 4 6 26 7.38 0.75 6 8

Prog rammin g by Serv ice Cat ego ry

Bas ic Serv ice

To p-5Cab le Pro g. Net s . 26 4.69 0.62 3 5 26 1.58 0.70 0 3

To p-10 Cab le Pro g. Nets . 26 7.85 1.19 4 10 26 4.50 1.53 1 7

To p-20 Cab le Pro g. Nets . 26 13.46 2.72 6 18 26 8.92 3.19 2 13

To talCab le Pro g. Nets . 26 15.92 3.57 7 23 26 11.81 3.96 2 17

Expan ded Bas ic Service 1

To p-5Cab le Pro g. Net s . 0 0.00 0.00 0 0 26 1.77 0.86 1 4

To p-10 Cab le Pro g. Nets . 0 0.00 0.00 0 0 26 2.46 1.68 1 7

To p-20 Cab le Pro g. Nets . 0 0.00 0.00 0 0 26 4.54 3.65 2 16

To talCab le Pro g. Nets . 0 0.00 0.00 0 0 26 5.23 4.78 3 20

Expan ded Bas ic Service 2

To p-5Cab le Pro g. Net s . 0 0.00 0.00 0 0 26 1.08 0.89 0 2

To p-10 Cab le Pro g. Nets . 0 0.00 0.00 0 0 26 1.58 1.21 0 3

To p-20 Cab le Pro g. Nets . 0 0.00 0.00 0 0 26 2.58 2.04 0 6

To talCab le Pro g. Nets . 0 0.00 0.00 0 0 26 3.50 2.64 0 7

Cable/Data/A nalyze/M eans/panel.xls So urce:Factbo o k( 1992,199 5)

Ta b le 2-5(b ). Sa mp le St at is t ics , Pan e lDa t a , Sy s t e ms t h a t In t ro d u c ed Two Ne w Serv ic es

Pric e s a n d M a rke t Sh a re s

1988-1991 1993-1995

Va ria b le Ob s M ea n St d De v M in M ax Ob s M ea n St d De v M in M ax

Pric e s

P Bas i c

26 $14.02 $1.81 $10.41 $17.38 26 $13.37 $2.61 $6.68 $16.57

P E xp an d ed Bas i c 1

0 . . . . 26 $2.48 $2.71 $0.68 $9.62

P E xp an d ed Bas i c 2

0 . . . . 26 $3.45 $0.91 $1.56 $4.65

P Bas i c + P E xp .Bas ic 1 + P E xp .Bas ic 2

26 $14.02 $1.81 $10.41 $17.38 26 $19.31 $1.47 $15.55 $21.29

P H BO

26 $8.75 $0.87 $6.36 $10.32 26 $8.65 $0.71 $7.04 $9.93

P Sh o w ti me

20 $8.78 $0.67 $7.21 $9.99 20 $8.07 $0.49 $6.29 $9.06

P D is n ey

26 $7.78 $0.98 $6.30 $9.46 26 $7.66 $0.82 $5.55 $8.15

P Cin emax

22 $8.48 $0.60 $7.21 $9.63 22 $7.88 $0.58 $6.29 $8.39

P TMC 19 $8.94 $0.51 $7.93 $9.99 19 $8.11 $0.16 $7.78 $8.39

A v e ra g e Re v e n u e 26 $18.31 $1.81 $14.03 $21.17 26 $21.95 $1.71 $18.64 $25.43

M arket Sh a re s

w Bas i c

26 64.7% 17.3% 0.28 0.92 26 66.6% 12.9% 0.43 0.86

w E xp an d ed Bas i c 1

0 . . . . 26 64.9% 13.2% 0.42 0.83

w E xp an d ed Bas i c 2

0 . . . . 26 58.9% 15.7% 0.18 0.80

w H BO

26 10.9% 7.1% 0.01 0.26 26 9.2% 4.6% 0.02 0.20

w Sh o w ti me

20 6.6% 5.4% 0.01 0.23 20 6.0% 2.1% 0.04 0.12

w D is n ey

26 4.5% 3.0% 0.01 0.13 26 3.7% 2.5% 0.01 0.13

w Cin emax

22 6.7% 4.5% 0.00 0.15 22 4.8% 2.0% 0.02 0.09

w TMC 19 5.0% 3.8% 0.01 0.16 19 4.1% 2.0% 0.00 0.07

Cable/Data/A nalyze/M eans/panel.xls So urce:Factbo o k( 1992,199 5)

T able 2 -6 . P aram et er Est imat es, 19 9 2 -1 9 9 5 Samp le.

Base Sp ec. Sp ec. Sp ec. Base Sp ec. Sp ec. Sp ec. Sp ec. 2 1 1 1 3 Sp ec. 2 1 1 1 3

Est im at e Est im at e Est im at e Est im at e Est im at e Est im at e Est im at e Est im at e P aramet er (St d. Err) (St d. Err) (St d. Err) (St d. Err) P aramet er (St d. Err) (St d. Err) (St d. Err) (St d. Err)

Demand Prici ng

P rice Regulat io n

a = ex p( par amet er) 0 .2 0 0 .1 2 0 .0 9 0 .0 1 Cert ificat io n P aramet er --- -- --- -- 0 .0 0 -0 .0 8

( 0.03) ( 0.06) ( 0.00) ( 0.13) ( 0.00) ( 0.10) Con st an t T erms Con st an t T erms

Basic 6 .7 6 8 .0 6 7 .8 5 6 .2 0 Basic 1 .6 5 -0 .0 3 -0 .2 6 0 .4 2 ( 1.51) ( 1.72) ( 0.00) ( 1.80) ( 0.62) ( 1.77) ( 0.00) ( 0.53) Exp . Basic I 4 .6 4 3 .7 8 3 .7 6 4 .4 3 Exp . Basic I --- -- --- -- --- -- --- -- ( 0.08) ( 0.14) ( 0.00) ( 0.07) Exp . Basic II 5 .4 9 3 .7 0 3 .6 5 4 .6 2 Exp . Basic II --- -- --- -- --- -- --- -- ( 0.09) ( 0.15) ( 0.00) ( 0.11) Bro adcast P ro g. Bro adcast P ro g.

Firs t Ov er-th e-A ir -0 .1 3 -0 .3 1 -0 .3 1 -0 .1 8 Firs t Ov er-th e-A ir --- -- --- -- --- -- --- -- ( 0.17) ( 0.18) ( 0.00) ( 0.11) Du p .Over-t he-A ir -0 .6 9 -0 .1 7 -0 .1 6 0 .1 2 Du p .Over-t he-A ir --- -- --- -- --- -- --- --

( 0.25) ( 0.28) ( 0.00) ( 0.23) Firs t on Bas ic -0 .0 4 -0 .2 9 -0 .2 9 0 .0 2 Firs t on Bas ic -0 .0 7 0 .3 3 0 .3 5 0 .2 4

n ot av ailable Ov er-t he -Air ( 0.16) ( 0.16) ( 0.00) ( 0.12) n ot av ailable Ov er-t he -Air ( 0.20) ( 0.41) ( 0.00) ( 0.17) Du p licate o n Bas ic -0 .0 8 0 .0 6 0 .0 7 -0 .0 4 Du p licate o n Bas ic -0 .4 1 -0 .3 9 -0 .3 9 -0 .2 9

n ot av ailable Ov er-t he -Air ( 0.11) ( 0.10) ( 0.00) ( 0.07) n ot av ailable Ov er-t he -Air ( 0.14) ( 0.28) ( 0.00) ( 0.09) Cable P ro gram min g Cable P ro gram min g

ESP N 7 .0 2 4 .9 3 4 .7 7 5 .9 2 ESP N 5 .5 0 4 .2 2 4 .2 2 5 .8 9 ( 0.29) ( 0.35) ( 0.00) ( 0.27) ( 0.21) ( 0.26) ( 0.00) ( 0.24) CNN 0 .1 9 0 .3 4 0 .3 2 0 .0 6 CNN 0 .7 8 0 .5 6 0 .5 6 0 .9 4 ( 0.09) ( 0.16) ( 0.00) ( 0.10) ( 0.08) ( 0.14) ( 0.00) ( 0.09) W T BS 0 .9 8 1 .2 6 1 .2 3 1 .2 8 W T BS 1 .1 9 1 .3 4 1 .3 3 1 .2 4 ( 0.13) ( 0.18) ( 0.00) ( 0.12) ( 0.10) ( 0.16) ( 0.00) ( 0.11) USA 1 .0 6 0 .9 1 0 .8 9 0 .9 4 USA 0 .3 2 0 .4 7 0 .4 6 -0 .0 2 ( 0.09) ( 0.20) ( 0.00) ( 0.09) ( 0.10) ( 0.15) ( 0.00) ( 0.12) T h e Disco ver y Chan n el 0 .8 2 0 .8 2 0 .7 9 0 .5 7 T h e Disco ver y Chan n el 0 .5 2 1 .1 8 1 .1 8 0 .5 4 ( 0.10) ( 0.15) ( 0.00) ( 0.09) ( 0.10) ( 0.14) ( 0.00) ( 0.12) Ot he r Cable Net wo rk s 0 .1 2 0 .1 3 0 .1 2 0 .1 3 Ot he r Cable Net wo rk s 0 .1 8 0 .2 4 0 .2 4 0 .1 7 o n Basic Serv ice ( 0.02) ( 0.02) ( 0.00) ( 0.02) o n Basic Serv ice ( 0.01) ( 0.02) ( 0.00) ( 0.01) Ot he r Cable Net wo rk s --- -- --- -- --- -- 0 .0 5 Ot he r Cable Net wo rk s --- -- --- -- --- -- --- --

o n Exp an dedBasic Sv cs. ( 0.02) o n Exp an dedBasic Sv cs.

P remium P ro gramm in g P remium P ro gramm in g

HBO 8 .9 1 6 .6 6 6 .3 4 6 .8 2 HBO 8 .1 5 8 .1 0 8 .1 0 8 .1 8 ( 0.33) ( 0.29) ( 0.00) ( 0.22) ( 0.03) ( 0.04) ( 0.00) ( 0.03) Sh o wt ime 8 .4 5 6 .1 0 5 .7 8 6 .2 4 Sh o wt ime 8 .1 7 8 .1 2 8 .1 2 8 .1 0 ( 0.32) ( 0.29) ( 0.00) ( 0.22) ( 0.03) ( 0.04) ( 0.00) ( 0.03) T h e Disn ey Chan n el 5 .6 1 3 .8 1 3 .5 6 3 .8 9 T h e Disn ey Chan n el 6 .4 1 6 .3 9 6 .3 9 6 .3 8 ( 0.28) ( 0.24) ( 0.00) ( 0.19) ( 0.04) ( 0.06) ( 0.00) ( 0.04) Cin emax 7 .6 8 5 .4 6 5 .1 6 5 .6 2 Cin emax 7 .7 5 7 .6 9 7 .6 9 7 .7 4 ( 0.32) ( 0.27) ( 0.00) ( 0.22) ( 0.03) ( 0.04) ( 0.00) ( 0.03) T h e Mo vie Ch an nel 7 .0 5 4 .9 3 4 .6 3 5 .1 3 T h e Mo vie Ch an nel 7 .6 9 7 .7 1 7 .7 1 7 .6 9 ( 0.32) ( 0.28) ( 0.00) ( 0.22) ( 0.04) ( 0.03) ( 0.00) ( 0.03) Ot he r P ro gramm in g Ot he r P ro gramm in g

Ot he r P ro gramm in g -0 .0 1 -0 .0 1 -0 .0 1 0 .0 0 Ot he r P ro gramm in g 0 .0 3 0 .0 4 0 .0 4 0 .0 8 ( 0.01) ( 0.01) ( 0.00) ( 0.01) ( 0.01) ( 0.04) ( 0.00) ( 0.01) Dem o grap hics Dem o grap hics

DM A Rank 0 .0 7 0 .0 6 0 .0 6 0 .0 6 DM A Rank 0 .0 0 0 .0 0 -0 .0 1 -0 .0 2

( 0.01) ( 0.01) ( 0.00) ( 0.01) ( 0.01) ( 0.03) ( 0.00) ( 0.01) DM A Dummy 2 .8 2 2 .7 7 2 .7 8 2 .5 6 DM A Dummy -2 .8 8 -3 .6 8 -3 .7 4 -4 .2 7 ( 0.31) ( 0.40) ( 0.00) ( 0.27) ( 0.59) ( 1.52) ( 0.00) ( 0.38) % Po pu lation A g ed 5-18 -5 .7 3 -1 8 .2 1 -1 8 .2 4 -2 0 .4 7 Nu mb ero fSu bs . con trolled b y MSO 0 .0 0 0 .0 0 0 .0 0 0 .0 0 ( 4.59) ( 5.73) ( 0.00) ( 6.76) ( 0.00) ( 0.00) ( 0.00) ( 0.00) % Po pu lation W ith Co lleg e Edu c. 2 .6 5 -3 .7 5 -3 .8 4 1 .6 4 M SO A ffiliated with Pro g ramNet wo rks -1 .4 6 0 .1 3 0 .2 9 -2 .3 1 ( 2.17) ( 2.72) ( 0.00) ( 3.81) ( 0.43) ( 2.06) ( 0.00) ( 0.36) M ed ian Inco me (t ho u s an ds ) -0 .1 0 -0 .0 1 -0 .0 1 -0 .0 2 Ho mes Pas s ed 0 .0 0 0 .0 0 0 .0 0 0 .0 0 ( 0.03) ( 0.04) ( 0.00) ( 0.03) ( 0.00) ( 0.00) ( 0.00) ( 0.00) P rice* Demo grap h ics LogLik eliho o dFun ct io n 0 .7 0 0 .0 0 0 .0 0 0 .5 0 a * DM A Ran k --- -- 0 .0 0 0 .0 0 0 .0 0 T est o f Ov eriden t ify ing Rest rict io n s 2 3 9. 4 0 0 .0 0 0 .0 0 1 7 3. 0 2 ( 0.00) ( 0.00) ( 0.00) Deg reeso f Freedo m 82 0 0 94 a * DM A Du mmy --- -- 0 .0 4 0 .0 4 0 .0 4 Num ber o f Observ at io n s 3 4 4 3 4 4 3 4 4 3 4 4

( 0.01) ( 0.00) ( 0.02) a * % Pop ulatio n A g ed 5-18 --- -- -1 .0 5 -1 .0 9 -0 .6 5

( 0.19) ( 0.00) ( 0.53) a * % Pop ulatio n W ith College Ed u c. --- -- -0 .2 2 -0 .2 3 0 .1 1

( 0.08) ( 0.00) ( 0.29) a * Med ian In come (th o us and s ) --- -- 0 .0 0 0 .0 0 0 .0 0 ( 0.00) ( 0.00) ( 0.00)

T able 2 -7 . Av erage Ef fect s, 19 9 2 -19 9 5 Sam p le.

Base Sp ecificat io n Sp ecificat io n Sp ecificat io n

Sp ecificat io n 2 1 1 1 3

Est im at e Est im at e Est im at e Est im at e

(St d. Err) (St d. Err) (St d. Err) (St d. Err)

P rice

a --Marg in alUtility o fIn co me 1.22 0.95 0.91 0.96

( $0.00) ( $0.03) ( $0.03) ( $0.03)

Serv ice Ch aract erist ics

Co nst an t - Basic Sv c. $5.54 $8.50 $8.63 $6.44

( $0.00) ( $0.25) ( $0.27) ( $0.23)

Co nst an t - Ex p. Basic Sv c. I $3.80 $3.98 $4.14 $4.60

( $0.00) ( $0.12) ( $0.12) ( $0.15)

Co nst an t - Ex p. Basic Sv c. II $4.50 $3.90 $4.03 $4.82

( $0.00) ( $0.11) ( $0.12) ( $0.19)

Bro adcast P ro g. $ 0.0 0 $ 0.0 0 $ 0.0 0 $ 0.0 0

Netwo rks av ail.Ov er-Th e-A ir(OTA ) -$0.11 -$0.33 -$0.35 -$0.19

( $0.00) ( $0.01) ( $0.01) ( $0.01)

Du p licate Netwo rks av ail.OTA -$0.57 -$0.17 -$0.17 $0.12

( $0.00) ( $0.01) ( $0.01) ( $0.00)

Netwo rks av ail.o n Bas ic Sv c. -$0.03 -$0.31 -$0.32 $0.02

no t available Ov er-t he-Air ( $0.00) ( $0.01) ( $0.01) ( $0.00)

Du p licate Netwo rks o n Bas ic Sv c. -$0.06 $0.07 $0.07 -$0.04

no t available Ov er-t he-Air ( $0.00) ( $0.00) ( $0.00) ( $0.00)

Cable P ro gr am min g

ESP N $5.75 $5.19 $5.24 $6.16

( $0.00) ( $0.15) ( $0.16) ( $0.22)

CNN $0.15 $0.35 $0.35 $0.06

( $0.00) ( $0.01) ( $0.01) ( $0.00)

W T BS $0.81 $1.33 $1.36 $1.33

( $0.00) ( $0.04) ( $0.04) ( $0.05)

USA $0.87 $0.96 $0.98 $0.97

( $0.00) ( $0.03) ( $0.03) ( $0.03)

T h e Disco v ery Chan nel $0.67 $0.87 $0.87 $0.59

( $0.00) ( $0.03) ( $0.03) ( $0.02)

Ot h er Cable P ro gramm ing Net s. $0.10 $0.14 $0.13 $0.13

on Basic Serv ice ( $0.00) ( $0.00) ( $0.00) ( $0.00)

Ot h er Cable P ro gramm ing Net s. ----- ----- ----- $0.06

on Ex p an dedBasic Services ( $0.00)

P remium P ro gramm in g

HBO $7.30 $7.02 $6.97 $7.09

( $0.00) ( $0.21) ( $0.22) ( $0.25)

Sh o wt im e $6.92 $6.42 $6.35 $6.49

( $0.00) ( $0.19) ( $0.20) ( $0.23)

T h e Disney Ch ann el $4.60 $4.01 $3.91 $4.04

( $0.00) ( $0.12) ( $0.12) ( $0.14)

Cin em ax $6.29 $5.75 $5.67 $5.84

( $0.00) ( $0.17) ( $0.18) ( $0.21)

T h e Mo v ie Ch an nel $5.77 $5.20 $5.09 $5.33

( $0.00) ( $0.15) ( $0.16) ( $0.19)

Ot h er P ro gramm ing

Ot h er P ro gramm ing -$0.01 -$0.01 -$0.01 $0.00

( $0.00) ( $0.00) ( $0.00) ( $0.00)

D:\CABLE\P ROGRAMS\EST IMAT E\VERSIONQ\MOD1 .XLS

T able 2 - 8 . P a ram et er Est im at es, 1 9 9 2 - 1 9 9 5 Samp le. Bro ader Ne t wo rk Sp ec ificat io n s.

5 1 0 2 0 . 5 1 0 2 0

Net wo r k s Net wo r k s Net wo r k s Net wo r k s Net wo r k s Net wo r k s

Est im at e Est im at e Est im at e Est im at e Est im at e Est im at e

(St d. Err ) (St d. Err ) (St d. Err ) (St d. Err ) (St d. Err ) (St d. Err )

Demand Prici ng

P rice Regulat io n

a = ex p ( p ara met er) 0 . 0 1 0 . 0 3 0 . 0 0 Cert if ica t io n P ar ame t er -0 . 0 8 -0 . 0 5 -0 . 0 9

( 0.13) ( 0.00) ( 0.00) ( 0.10) ( 0.00) ( 0.00)

Co n st an t T erm s Co n st an t T erm s

Basic 6 . 2 0 8 . 1 6 6 . 6 4 Basic 0 . 4 2 -0 . 8 6 -0 . 9 7

( 1.80) ( 0.00) ( 0.00) ( 0.53) ( 0.00) ( 0.00)

Ex p . Basic I 4 . 4 3 3 . 7 0 3 . 2 9 Ex p . Basic I -- --- -- --- -- ---

( 0.07) ( 0.00) ( 0.00)

Ex p . Basic II 4 . 6 2 3 . 3 9 3 . 4 3 Ex p . Basic II -- --- -- --- -- ---

( 0.11) ( 0.00) ( 0.00)

Bro a dcast P r o g. Bro a dcast P r o g.

Firs t Ov er-th e-A ir -0 . 1 8 -0 . 3 9 -0 . 3 8 Firs t Ov er-th e-A ir -- --- -- --- -- ---

( 0.11) ( 0.00) ( 0.00)

Dup .Ov er-th e-A ir 0 . 1 2 -0 . 2 5 -0 . 2 1 Dup .Ov er-th e-A ir -- --- -- --- -- ---

( 0.23) ( 0.00) ( 0.00)

Firs t o n Bas ic 0 . 0 2 -0 . 3 5 -0 . 2 7 Firs t o n Bas ic 0 . 2 4 0 . 4 2 0 . 4 4

n o t av ailable Ov er -t h e -Air ( 0.12) ( 0.00) ( 0.00) n o t av ailable Ov er -t h e -Air ( 0.17) ( 0.00) ( 0.00)

Dup licat e o n Ba s ic -0 . 0 4 0 . 1 2 0 . 0 7 Dup licat e o n Ba s ic -0 . 2 9 -0 . 4 0 -0 . 4 2

n o t av ailable Ov er -t h e -Air ( 0.07) ( 0.00) ( 0.00) n o t av ailable Ov er -t h e -Air ( 0.09) ( 0.00) ( 0.00)

Cable P r o gra mm in g Cable P r o gra mm in g

ESP N 5 . 9 2 4 . 2 2 3 . 5 8 ESP N 5 . 8 9 4 . 0 9 3 . 8 9

( 0.27) ( 0.00) ( 0.00) ( 0.24) ( 0.00) ( 0.00)

CNN 0 . 0 6 0 . 2 6 0 . 0 6 CNN 0 . 9 4 0 . 3 6 0 . 7 1

( 0.10) ( 0.00) ( 0.00) ( 0.09) ( 0.00) ( 0.00)

W T BS 1 . 2 8 1 . 3 2 1 . 6 3 W T BS 1 . 2 4 1 . 1 4 1 . 5 1

( 0.12) ( 0.00) ( 0.00) ( 0.11) ( 0.00) ( 0.00)

USA 0 . 9 4 0 . 8 4 1 . 2 6 USA -0 . 0 2 0 . 1 1 0 . 1 3

( 0.09) ( 0.00) ( 0.00) ( 0.12) ( 0.00) ( 0.00)

T h e Disco v e ry Ch an n el 0 . 5 7 0 . 7 0 0 . 8 3 T h e Disco v e ry Ch an n el 0 . 5 4 1 . 0 2 0 . 8 5

( 0.09) ( 0.00) ( 0.00) ( 0.12) ( 0.00) ( 0.00)

Nickelo d eon -----

0 . 1 9 0 . 4 3 Nickelo d eon -----

0 . 6 1 0 . 6 1

( 0.00) ( 0.00) ( 0.00) ( 0.00)

Nas h vile -----

-0 . 0 4 -0 . 0 5 Nas h vile -----

0 . 0 2 0 . 0 8

( 0.00) ( 0.00) ( 0.00) ( 0.00) TNT -----

-0 . 0 1 -0 . 1 6 TNT -----

0 . 5 7 0 . 2 8

( 0.00) ( 0.00) ( 0.00) ( 0.00) MTV -----

0 . 8 2 0 . 7 2 MTV -----

1 . 5 5 0 . 8 8

( 0.00) ( 0.00) ( 0.00) ( 0.00)

Th e Family Ch an n el -----

0 . 3 4 0 . 5 9 Th e Family Ch an n el -----

1 . 2 0 1 . 4 2

( 0.00) ( 0.00) ( 0.00) ( 0.00)

C-SPA N-I ----- -----

-0 . 4 6 C-SPA N-I ----- -----

0 . 8 0

( 0.00) ( 0.00)

Lifetime Telev is io n ----- -----

-0 . 6 4 Lifetime Telev is io n ----- -----

-1 . 7 9

( 0.00) ( 0.00)

A rts & Ent ert ain men t ----- -----

1 . 1 0 A rts & Ent ert ain men t ----- -----

0 . 1 7

( 0.00) ( 0.00)

Th e W eat he rCh an n el ----- -----

0 . 4 2 Th e W eat he rCh an n el ----- -----

0 . 1 0

( 0.00) ( 0.00)

Head line News (HNN) ----- -----

0 . 7 6 Head line News (HNN) ----- -----

-0 . 7 8

( 0.00) ( 0.00)

CNBC ----- -----

-1 . 4 3 CNBC ----- -----

-0 . 4 4

( 0.00) ( 0.00)

Vid eo Hits On e (VH-1) ----- -----

-0 . 2 6 Vid eo Hits On e (VH-1) ----- -----

0 . 0 0

( 0.00) ( 0.00)

QVCNet wo rk ----- -----

1 . 4 9 QVCNet wo rk ----- -----

0 . 7 4

( 0.00) ( 0.00)

A M C ----- -----

0 . 1 7 A M C ----- -----

0 . 6 9

( 0.00) ( 0.00)

W GN ----- -----

-0 . 2 1 W GN ----- -----

-0 . 4 8

( 0.00) ( 0.00)

Ot h er Cable Net wo rk s 0 . 1 3 0 . 0 3 0 . 0 8 Ot h er Cable Net wo rk s 0 . 1 7 0 . 1 0 0 . 2 2

o n Basic Serv ice ( 0.02) ( 0.00) ( 0.00) o n Basic Serv ice ( 0.01) ( 0.00) ( 0.00)

Ot h er Cable Net wo rk s -0 . 0 7 0 . 0 6 0 . 0 7 Ot h er Cable Net wo rk s -- --- -- --- -- ---

o n Ex p an ded Basic Sv cs. ( 0.02) ( 0.00) ( 0.00) o n Ex p an ded Basic Sv cs.

Ot h er P ro gram min g Ot h er P ro gram min g

Ot h er P ro gram min g 0 . 0 0 -0 . 0 1 -0 . 0 1 Ot h er P ro gram min g 0 . 0 8 0 . 0 4 0 . 0 4

( 0.01) ( 0.00) ( 0.00) ( 0.01) ( 0.00) ( 0.00)

Lo gLik elih o o dFun ct io n 0 . 0 0 0 . 0 0 0 . 0 0 Lo gLik elih o o dFun ct io n 0 . 0 0 0 . 0 0 0 . 0 0

T est o f Ov eriden t if y in g Rest rict io n s 2 0 . 2 0 0 . 0 0 0 . 0 0 T est o f Ov eriden t if y in g Rest rict io n s 0 . 0 0 0 . 0 0 0 . 0 0

Deg reesof Freedom 25.5993 0 0 Deg reesof Freedom 0 0 0

Num ber o f Obser v at io n s 0 0 0 Num ber o f Obser v at io n s 0 0 0

T able 2 -9. Av erage Ef fect s, 19 9 2- 19 9 5 Sam p le. Broader Net wor k Specificat io n s.

5 1 0 2 0 5 1 0 2 0

Net wo rk s Net wo rk s Net wo rk s Net wo rk s Net wo rk s Net wo rk s

E st im at e E st im at e E st im at e E st im at e E st im at e E st im at e

P ar am et er (St d. Er r) (St d. Er r) (St d. Er r) P ar am et er (St d. Er r) (St d. Er r) (St d. Er r)

P rice Cable P rogr am m in g

a -- M .U.In co me 0.96 0.84 0.81 E SP N $6.16 $5.02 $4.41

( $0.03) ( $0.03) ( $0.03) ( $0.22) ( $0.18) ( $0.15)

Serv ice Ch aract erist ics CNN $0.06 $0.31 $0.07

Con st an t - Basic $6.44 $3.70 $0.02 ( $0.00) ( $0.01) ( $0.00)

( $0.23) ( $0.13) ( $0.94)

W T BS $1.33 $1.58 $2.01

Con st an t - Ex p . Basic I $4.60 $5.52 $0.03 ( $0.05) ( $0.06) ( $0.07)

( $0.15) ( $0.19) ( $0.98)

USA $0.97 $1.00 $1.55

Con st an t - Ex p . Basic II $4.82 $4.90 $0.03 ( $0.03) ( $0.04) ( $0.05)

( $0.19) ( $0.17) -( $2.20)

T h e D isco v er y Ch an nel $0.59 $0.83 $1.02

Broadcast P ro g. ( $0.02) ( $0.03) ( $0.03)

Firs t Ov e r-t h e-A ir -$0.19 -$0.47 -$0.47 Nic ke lo d e o n ---- - $0.22 $0.53

( $0.01) ( $0.02) ( $0.02) ( $0.01) ( $0.02)

Du p lic at e Ov e r-t h e -A ir $0.12 -$0.30 -$0.26 Na s h v ille ---- - -$0.04 -$0.06

( $0.00) ( $0.01) ( $0.01) ( $0.00) ( $0.00)

Firs t o n Ba s ic $0.02 -$0.42 -$0.34 TNT ---- - -$0.02 -$0.20

no t available Ov er-t h e-Air ( $0.00) ( $0.01) ( $0.01) ( $0.00) ( $0.01)

Du p lic at e o n Ba s ic -$0.04 $0.15 $0.08 M T V ---- - $0.97 $0.89

no t available Ov er-t h e-Air ( $0.00) ( $0.01) ( $0.00) ( $0.03) ( $0.03)

P rem ium P ro gram m in g Th e Fa mily Ch an n e l ---- - $0.41 $0.73

HBO $7.09 $6.88 $6.83 ( $0.01) ( $0.02)

( $0.25) ( $0.24) ( $0.23)

C-SPA N-I ---- - ----- -$0.57

Sh owt im e $6.49 $6.21 $6.13 ( $0.02)

( $0.23) ( $0.22) ( $0.21)

Life t ime T ele v is io n ---- - ---- - -$0.79

T h e D isn ey Ch an n el $4.04 $3.70 $3.59 ( $0.03)

( $0.14) ( $0.13) ( $0.12)

A rt s & En t ert ain me n t ---- - ---- - $1.35

Cin em ax $5.84 $5.52 $5.41 ( $0.05)

( $0.21) ( $0.19) ( $0.18)

Th e W e a t h e r Ch a n n e l ---- - ---- - $0.52

T h e M o v ie Ch ann el $5.33 $4.90 $4.77 ( $0.02)

( $0.19) ( $0.17) ( $0.16)

He a d lin e Ne ws (HNN) ---- - ---- - $0.94

Ot h er P ro gram m ing ( $0.03)

Ot h er P ro gram m ing $0.00 -$0.01 -$0.01 CNBC ---- - ---- - $0.98

( $0.00) ( $0.00) ( $0.00) ( $0.03)

Vid e o Hit s On e (VH-1) ---- - ---- - -$2.20

( $0.07)

QVC Ne t wo rk ---- - ---- - $0.20

( $0.01)

A M C ---- - ---- - $0.12

( $0.00)

W GN ---- - ---- - -$0.95

( $0.03)

Ot h er Cable Net work s $0.13 $0.03 $0.10

on Basic Serv ice ( $0.00) ( $0.00) ( $0.00)

Ot h er Cable Net work s $0.06 $0.13 $0.28

on Ex p an ded Basic Svcs. ( $0.00) ( $0.00) ( $0.01)

D:\CABL E\P ROGRAM S\EST I MA T E \VE RSI ONQ\M OD1 .X LS

Tab le 2-10. Elas ticities , 1992-1995Samp le

e .b e .e e .f e .h e .s e .d e .c e .t e b. 344 60 27 267 145 150 114 63

-4.83 -0.75 -0.24 -0.66 -0.18 -0.51 -0.25 -0.23 e e. 60 60 27 59 55 41 47 27

-2.08 -1.38 -0.24 -0.26 -0.06 -0.19 -0.12 -0.08 e f . 27 27 27 27 27 21 23 20

-1.13 -0.23 -0.70 -0.12 -0.02 -0.14 -0.05 -0.05 e h. 267 59 27 267 133 80 111 46

-4.59 -0.76 -0.24 -6.42 -0.16 -0.39 -0.26 -0.15 e s . 145 55 27 133 145 80 88 51

-4.42 -0.56 -0.24 -0.53 -5.97 -0.41 -0.23 -0.20 e d. 150 41 21 80 80 150 54 48

-5.07 -0.51 -0.29 -0.51 -0.19 -6.82 -0.17 -0.19 e c . 114 47 23 111 88 54 114 35

-3.49 -0.61 -0.18 -0.47 -0.12 -0.27 -6.59 -0.11 e t. 63 27 20 46 51 48 35 63

-4.40 -0.58 -0.30 -0.41 -0.16 -0.49 -0.18 -7.05

No t e : b = basic, e = ex p anded basic 1 , f = ex p an ded basic 2 , h = hbo , s = sh o wt im e, d = disn ey , c = cin em ax , t = t h e m o v ie ch ann el

D:\CABLE\PROGRA M S\POSTEST\V ERSIONQ\OUTPUT1.XLS

T able 2 -1 1 . P aramet er Est imat es, 1 9 8 8 -1 9 91 Samp le

Base Sp ec. Sp ec. Sp ec. Base Sp ec. Sp ec. Sp ec. Sp ec. 2 1 1 1 3 Sp ec. 2 1 1 1 3

Est im at e Est im at e Est im at e Est im at e Est im at e Est im at e Est im at e Est im at e P aramet er (St d. Err) (St d. Err) (St d. Err) (St d. Err) P aramet er (St d. Err) (St d. Err) (St d. Err) (St d. Err)

Demand Prici ng

P rice Regulat io n

a = ex p( par amet er) 0 .0 0 0 .0 0 0 .6 9 0 .6 9 Cert ificat io n P aramet er --- -- --- -- 0 .0 0 0 .0 0

( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) Con st an t T erms Con st an t T erms

Basic 0 .0 0 0 .0 0 1 8 .7 2 1 8 .9 8 Basic 0 .0 0 0 .0 0 7 .3 5 7 .2 7 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) Exp . Basic I 0 .0 0 0 .0 0 1 .3 6 0 .9 9 Exp . Basic I --- -- --- -- --- -- --- -- ( 0.00) ( 0.00) ( 0.00) ( 0.00) Exp . Basic II --- -- --- -- --- -- --- -- Exp . Basic II --- -- --- -- --- -- --- -- ( 0.00) ( 0.00) ( 0.00) ( 0.00) Bro adcast P ro g. Bro adcast P ro g.

Firs t Ov er-th e-A ir 0 .0 0 0 .0 0 -0 .2 2 -0 .2 3 Firs t Ov er-th e-A ir --- -- --- -- --- -- --- -- ( 0.00) ( 0.00) ( 0.00) ( 0.00) Du p .Over-t he-A ir 0 .0 0 0 .0 0 -0 .1 0 -0 .1 1 Du p .Over-t he-A ir --- -- --- -- --- -- --- --

( 0.00) ( 0.00) ( 0.00) ( 0.00) Firs t on Bas ic 0 .0 0 0 .0 0 -0 .2 5 -0 .2 5 Firs t on Bas ic 0 .0 0 0 .0 0 -0 .3 5 -0 .3 5

n ot av ailable Ov er-t he -Air ( 0.00) ( 0.00) ( 0.00) ( 0.00) n ot av ailable Ov er-t he -Air ( 0.00) ( 0.00) ( 0.00) ( 0.00) Du p licate o n Bas ic 0 .0 0 0 .0 0 0 .1 3 0 .1 2 Du p licate o n Bas ic 0 .0 0 0 .0 0 -0 .2 1 -0 .2 1

n ot av ailable Ov er-t he -Air ( 0.00) ( 0.00) ( 0.00) ( 0.00) n ot av ailable Ov er-t he -Air ( 0.00) ( 0.00) ( 0.00) ( 0.00) Cable P ro gram min g Cable P ro gram min g

ESP N 0 .0 0 0 .0 0 1 .1 7 1 .0 3 ESP N 0 .0 0 0 .0 0 0 .6 1 0 .6 6 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) CNN 0 .0 0 0 .0 0 1 .1 8 1 .3 0 CNN 0 .0 0 0 .0 0 2 .1 7 2 .1 0 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) W T BS 0 .0 0 0 .0 0 2 .0 1 1 .8 6 W T BS 0 .0 0 0 .0 0 -1 .2 8 -1 .2 5 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) USA 0 .0 0 0 .0 0 2 .1 6 2 .1 2 USA 0 .0 0 0 .0 0 1 .1 7 1 .1 6 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) T h e Disco ver y Chan n el 0 .0 0 0 .0 0 -0 .0 9 -0 .1 1 T h e Disco ver y Chan n el 0 .0 0 0 .0 0 0 .2 1 0 .2 5 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) Ot he r Cable Net wo rk s 0 .0 0 0 .0 0 0 .2 6 0 .2 6 Ot he r Cable Net wo rk s 0 .0 0 0 .0 0 0 .2 8 0 .2 8 o n Basic Serv ice ( 0.00) ( 0.00) ( 0.00) ( 0.00) o n Basic Serv ice ( 0.00) ( 0.00) ( 0.00) ( 0.00) Ot he r Cable Net wo rk s --- -- --- -- --- -- 0 .3 1 Ot he r Cable Net wo rk s --- -- --- -- --- -- --- --

o n Exp an dedBasic Sv cs. ( 0.00) o n Exp an dedBasic Sv cs.

P remium P ro gramm in g P remium P ro gramm in g

HBO 0 .0 0 0 .0 0 1 2 .2 1 1 2 .1 9 HBO 0 .0 0 0 .0 0 8 .5 2 8 .5 2 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) Sh o wt ime 0 .0 0 0 .0 0 1 1 .5 9 1 1 .5 8 Sh o wt ime 0 .0 0 0 .0 0 8 .5 9 8 .5 9 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) T h e Disn ey Chan n el 0 .0 0 0 .0 0 8 .7 1 8 .6 9 T h e Disn ey Chan n el 0 .0 0 0 .0 0 7 .1 3 7 .1 3 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) Cin emax 0 .0 0 0 .0 0 1 1 .0 8 1 1 .0 6 Cin emax 0 .0 0 0 .0 0 8 .2 5 8 .2 5 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) T h e Mo vie Ch an nel 0 .0 0 0 .0 0 1 1 .2 7 1 1 .2 6 T h e Mo vie Ch an nel 0 .0 0 0 .0 0 8 .5 4 8 .5 4 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) Ot he r P ro gramm in g Ot he r P ro gramm in g

Ot he r P ro gramm in g 0 .0 0 0 .0 0 0 .0 4 0 .0 4 Ot he r P ro gramm in g 0 .0 0 0 .0 0 0 .0 8 0 .0 8 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) Dem o grap hics Dem o grap hics

DM A Rank 0 .0 0 0 .0 0 0 .0 0 0 .0 1 DM A Rank 0 .0 0 0 .0 0 -0 .0 1 -0 .0 1

( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) DM A Dummy 0 .0 0 0 .0 0 -0 .3 4 -0 .3 4 DM A Dummy 0 .0 0 0 .0 0 -3 .0 5 -3 .0 2 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) % Po pu lation A g ed 5-18 0 .0 0 0 .0 0 -2 1 .0 4 -2 0 .9 2 Nu mb ero fSu bs . con trolled b y MSO 0 .0 0 0 .0 0 0 .0 0 0 .0 0 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) % Po pu lation W ith Co lleg e Edu c. 0 .0 0 0 .0 0 5 .2 3 4 .9 2 M SO A ffiliated with Pro g ramNet wo rks 0 .0 0 0 .0 0 1 .5 1 1 .4 9 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) M ed ian Inco me (t ho u s an ds ) 0 .0 0 0 .0 0 -0 .1 1 -0 .1 1 Ho mes Pas s ed 0 .0 0 0 .0 0 0 .0 0 0 .0 0 ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) ( 0.00) P rice* Demo grap h ics LogLik eliho o dFun ct io n 0 .0 0 0 .0 0 0 .0 0 0 .0 0 a * DM A Ran k --- -- 0 .0 0 0 .0 0 0 .0 0 T est o f Ov eriden t ify ing Rest rict io n s 2 3 9. 4 0 0 .0 0 0 .0 0 0 .0 0 ( 0.00) ( 0.00) ( 0.00) Deg reeso f Freedo m 82 0 0 0 a * DM A Du mmy --- -- 0 .0 0 -0 .0 2 -0 .0 2 Num ber o f Observ at io n s 0 0 0 0

( 0.00) ( 0.00) ( 0.00) a * % Pop ulatio n A g ed 5-18 --- -- 0 .0 0 -0 .8 5 -0 .8 6

( 0.00) ( 0.00) ( 0.00) a * % Pop ulatio n W ith College Ed u c. --- -- 0 .0 0 -0 .1 1 -0 .1 3

( 0.00) ( 0.00) ( 0.00) a * Med ian In come (th o us and s ) --- -- 0 .0 0 0 .0 0 0 .0 0 ( 0.00) ( 0.00) ( 0.00)

T able 2 -1 2 . Average Effect s, 1 9 8 8-1 9 9 1 Sam ple.

Base Sp ecificat io n Sp ecificat io n Sp ecificat io n

Sp ecificat io n 2 1 1 1 3

Est im at e Est im at e Est im at e Est im at e

(St d. Err) (St d. Err) (St d. Err) (St d. Err)

P rice

a --Marg in alUtility o fIn co me 0.00 0.00 1.55 1.55

( $0.00) ( $0.00) ( $0.05) ( $0.05)

Serv ice Ch aract erist ics

Co nst an t - Basic Sv c. $0.00 $0.00 $12.11 $12.29

( $0.00) ( $0.00) ( $0.39) ( $0.38)

Co nst an t - Ex p. Basic Sv c. I $0.00 $0.00 $0.86 $0.63

( $0.00) ( $0.00) ( $0.02) ( $0.01)

Co nst an t - Ex p. Basic Sv c. II ----- ----- ----- -----

Bro adcast P ro g. $ 0.0 0 $ 0.0 0 $ 0.0 0 $ 0.0 0

Netwo rks av ail.Ov er-Th e-A ir(OTA ) $0.00 $0.00 -$0.14 -$0.15

( $0.00) ( $0.00) ( $0.00) ( $0.00)

Du p licate Netwo rks av ail.OTA $0.00 $0.00 -$0.07 -$0.07

( $0.00) ( $0.00) ( $0.00) ( $0.00)

Netwo rks av ail.o n Bas ic Sv c. $0.00 $0.00 -$0.16 -$0.16

no t available Ov er-t he-Air ( $0.00) ( $0.00) ( $0.01) ( $0.01)

Du p licate Netwo rks o n Bas ic Sv c. $0.00 $0.00 $0.08 $0.08

no t available Ov er-t he-Air ( $0.00) ( $0.00) ( $0.00) ( $0.00)

Cable P ro gr am min g

ESP N $0.00 $0.00 $0.76 $0.67

( $0.00) ( $0.00) ( $0.02) ( $0.02)

CNN $0.00 $0.00 $0.77 $0.84

( $0.00) ( $0.00) ( $0.02) ( $0.03)

W T BS $0.00 $0.00 $1.30 $1.20

( $0.00) ( $0.00) ( $0.04) ( $0.04)

USA $0.00 $0.00 $1.40 $1.38

( $0.00) ( $0.00) ( $0.04) ( $0.04)

T h e Disco v ery Chan nel $0.00 $0.00 -$0.06 -$0.07

( $0.00) ( $0.00) ( $0.00) ( $0.00)

Ot h er Cable P ro gramm ing Net s. $0.00 $0.00 $0.17 $0.17

on Basic Serv ice ( $0.00) ( $0.00) ( $0.01) ( $0.01)

Ot h er Cable P ro gramm ing Net s. ----- ----- ----- $0.36

on Ex p an dedBasic Services ( $0.01)

P remium P ro gramm in g

HBO $0.00 $0.00 $7.90 $7.90

( $0.00) ( $0.00) ( $0.25) ( $0.25)

Sh o wt im e $0.00 $0.00 $7.50 $7.50

( $0.00) ( $0.00) ( $0.24) ( $0.23)

T h e Disney Ch ann el $0.00 $0.00 $5.63 $5.63

( $0.00) ( $0.00) ( $0.18) ( $0.18)

Cin em ax $0.00 $0.00 $7.17 $7.16

( $0.00) ( $0.00) ( $0.23) ( $0.22)

T h e Mo v ie Ch an nel $0.00 $0.00 $7.29 $7.29

( $0.00) ( $0.00) ( $0.23) ( $0.23)

Ot h er P ro gramm ing

Ot h er P ro gramm ing $0.00 $0.00 $0.03 $0.02

( $0.00) ( $0.00) ( $0.00) ( $0.00)

D:\CABLE\P ROGRAMS\EST IMAT E\VERSIONQ\MOD1 .XLS

Tab le 2-13. W elfare an d Eq u iv alen t Pric e Effect s

Ch an g es in Sy s t emCh o ice Set s By Ty p e o f Ch an g e

Wel fare Effect

M ean St d .Dev . M in . M ax.

Demo g rap h ics -$0.25 $0.34 -$2.68 $2.06

Serv ices $0.91 $2.30 -$2.31 $9.53

Pro g rammin g

New Pro g rammin g $0.38 $0.73 -$0.34 $6.96

M o v in g Pro g rammin g -$0.14 $0.91 -$6.53 $7.41

Prices -$0.86 $2.01 -$8.50 $7.51

Total $0.04 $1.63 -$3.67 $8.55

Pri ce Chang e

Equi val e nt Pri ce Effect J an, 1 9 8 9 - J ul y, 1 9 9 5

M ean St d .Dev . M in . M ax.

Demo g rap h ics 3.34% 4.12% -20.27% 22.91% 4.71%

Serv ices -8.00% 21.15% -92.91% 79.97% -14.85%

Pro g rammin g

New Pro g rammin g -4.54% 10.66% -91.32% 2.88%

M o v in g Pro g rammin g 1.17% 13.85% -128.72% 127.13% -6.16%

Prices 8.47% 21.26% -55.83% 110.02% 16.83%

Total 0.08% 20.49% -93.85% 103.30% -2.20%

Total CP I 7.96% 7.68% -5.73% 18.49% 14.60%

No t es:

1 . W elf ar e E f f ect = Av er a ge E x p ect ed E quiv alen t Var iat io n asso ciat ed wit h

giv en ch an ge in m ar k et ch ar act er ist ic o r ch o ice elem en t s

2 . E quiv alen t P r ice E f f ect = P er cen t age ch a n ge in t h e p r ice o f Basic Ser v ice ( in t h e

1 9 8 8 - 1 9 9 1 Sam p le) wh ich wo uld y ield t h e est im at ed ch an ge in E quiv alen t

Va r iat io n . T h is p er c en t age t h en av er aged acr o ss m ar k et s.

D:\CA BLE\P R OGR A M S\POSTEST \V ER SIONQ\OUTPUT1 .X LS

T able A- 1 : Var iable Definit io n s an d So urces

Variable Variable Descrip t io n So urce

W B w B as ic

M ark et Sh are, Basic Ser vice [1 ]

W E w Ex p an d ed B asic 1

M ark et Sh are, E xp an ded Basic Service (if o ffer ed) [1 ]

W F w Ex p an d ed B asic 2

M ark et Sh are, E xp an ded Basic Service 2 (if o ff ered) [1 ]

W H w HB O

M ark et Sh are, HBO (if o ffered) [1 ]

W S w Sh o wtime

M ark et Sh are, Sh o wt im e (if of fered) [1 ]

W D w Disn ey

M ark et Sh are, Disn ey (if o ffer ed) [1 ]

W C w C in emax

M ark et Sh are, Cin em ax ( if o ff ered) [1 ]

W T w TMC M ark et Sh are, T h e M o v ie Ch an n el (if o ffered) [1 ]

DVB lo g(w b /w b )+SUM r {1 + log( w r /w r )) Dep en den t Variable, Basic Dem an d E quat io n [2 ]

L W E O lo g(w e /w e ) L og Shar e Rat io , Ex p anded Basic serv ice (if o ffered) [1 ]

L W FO lo g(w f /w f ) L og Shar e Rat io , Ex p anded Basic serv ice 2 (if o ffered) [1 ]

L W H O lo g(w h /w h ) L og Shar e Rat io , HBO (if of fered) [1 ]

L W SO lo g(w s /w s ) L og Shar e Rat io , Sho wt im e (if o ffered) [1 ]

L W D O lo g(w d /w d ) L og Shar e Rat io , Disn ey (if o ffered) [1 ]

L W CO lo g(w c /w c ) L og Shar e Rat io , Cin em ax (if o ffered) [1 ]

L W T O lo g(w t /w t ) L og Shar e Rat io , T h e M o vie Ch ann el (if o ffer ed) [1 ]

P B P B as ic

Real M o n t h ly P rice, Basic Ser vice [1 ], [6 ]

P E P Ex p an d ed B asic 1

Real M o n t h ly P rice, E xp . Basic Serv ice (if o ffered) [1 ], [6 ]

P F P Ex p an d ed B asic 2

Real M o n t h ly P rice, E xp . Basic Serv ice 2 (if o ffered) [1 ], [6 ]

P P B as ic + P Ex p . B asic 1 + P Ex p . B asic 2

Real M o n t h ly P rice, All Basic Serv ices [1 ], [6 ]

P H P HB O

Real M o n t h ly P rice, HBO (if o ffered) [1 ], [6 ]

P S P Sh o wtime

Real M o n t h ly P rice, Sh o wt im e (if of fered) [1 ], [6 ]

P D P Disn ey

Real M o n t h ly P rice, Disn ey (if o ffer ed) [1 ], [6 ]

P C P C in emax

Real M o n t h ly P rice, Cin em ax ( if o ff ered) [1 ], [6 ]

P T P TMC Real M o n t h ly P rice, T h e Mo v ie Ch an n el (if o ffered) [1 ], [6 ]

AREVQ Av erage Rev en ue Av erage Rev en ue p er Subscriber [2 ]

T I ER An y E x pan ded Basic Serv ices An y E x pan ded Basic Serv ices [1 ]

T I ER1O On e E xp an ded Basic Service On e E xp an ded Basic Service [2 ]

T I ER12 T wo Ex p anded Basic Serv ices T wo Ex p anded Basic Serv ices [2 ]

NU M EX P T o t al Basic Serv ices T o t al Basic Serv ices [1 ]

NU M T IE R T o t al Serv ices T o t al Num ber o f Serv ices Of fered [1 ]

SM BC0 OT A Bro adcast Net wor ks Num ber o f Bro adcast N et wo rk s available o ver -t h e-air [3 ]

SM FI R0 First OT A ’First ’ Bro adcast Net wo rk s av ailable ov er-t he- air [3 ]

OFIR0 Ot h er t h an First OT A Br oadcast Net wo rk s o t h er t han ’First ’ available o ver -t h e-air [3 ]

SM BCB Cable Bro adcast N et wo rk s Num ber o f Bro adcast N et wo rk s available o n cable [1 ]

SM FI RB First Cable ’First ’ Bro adcast Net wo rk s av ailable on cable [1 ]

OFIRB Ot h er t h an First Cable Br oadcast Net wo rk s o t h er t han ’First ’ available o n cable [1 ]

SM BCI Com p arat iv e Bro adcast N et s. Num ber o f Bro adcast N et s. o n cable less ov er-t he-air [2 ]

SM FI RI First Co m p arat iv e ’First ’ Bro adcast Net wo rk s o n cable less o v er-t h e-air [2 ]

OFIRI Ot h er t h an First Co m p arat ive Br oadcast Net wo rk s o t h er t han ’First ’ o n cable less o v er-t h e-air [2 ]

SM SAT Cable P ro gram m ing Net s. T o t al Num ber o f Cable P ro gram m in g Net wo rk s o n an y Serv ice [1 ]

SM 5 T o p -5 T o p -5 Cable P ro gram m ing Net wor ks o n an y Serv ice [1 ]

SM 10 T o p -1 0 T o p -1 0 Cable P rogr am m in g N et wo rk s on any Ser vice [1 ]

SM 20 T o p -2 0 T o p -2 0 Cable P rogr am m in g N et wo rk s on any Ser vice [1 ]

HBO HBO Dum m y Variable - HBO o ffered [1 ]

SHO W Sh o wt im e Dum m y Variable - Sh o wt im e o ffered [1 ]

DI S Disn ey Dum m y Variable - Disn ey o ffered [1 ]

CIN Cin em ax Dum m y Variable - Cin em ax o ffered [1 ]

T M C T h e M o v ie Ch an n el Dum m y Variable - T h e M ov ie Ch an n el o ffer ed [1 ]

OT HCHB Ot her Ch an n els Ot her Ch an n els [1 ]

DM A RN K DM A Rank Design at ed M ark et A rea Ran k (1 -1 00 ) [4 ]

DM A DUM DM A Dum m y In ciden ce o f Designat ed M ark et Ar ea o ut side T o p -1 00 [4 ]

YM E D M edian I nco m e (t h ousands) M edian I nco m e (t h ousands o f do llars) [4 ]

A5 1 8 % P o p . A ged 5 -1 8 Sh are o f t h e t o t al po p ulat io n aged 5 -1 8 [4 ]

COL % P o p . Co llege Sh are o f t h e t o t al po p ulat io n wit h so m e co llege educat ion [4 ]

HP Ho m es P assed Num ber o f H om es P assed [1 ]

CHAN CA P Chan n el Cap acit y Chan n el Cap acit y [1 ]

M SOBAS M SO Subscribers (t h o usan ds) Subscribers co n t ro lled by a M ult ip le Sy st em O p erat o r (M SO ) [1 ]

AFFIL Af filiat ed Af filiat io n bet ween t h e syst em an d P ro gram m ing Net wor ks [1 ]

CERT Fran chise Cert ificat ion Dum m y Variable - Sy st em op erat es in m ark et subject t o r at e regulat io n (aft er 1 9 93 ) [5 ]

So urce N ot es :

[1 ] = T elev isio n an d Cable Fact bo o k (1 9 92 , 1 99 5 ) [4 ] = Cit y an d Coun t y Fact Bo o k

[2 ] = Aut h o r’s Calculat io n [5 ] = FCC

[3 ] = T elev isio n Digest ( 19 8 7 ) [6 ] = Bureau of L abo r St at ist ics

P re-Ac t and P os t -A c t Sam ples

P re-Ac t Sam ple P os t -A c t Sam ple

Obs . Tot al Obs .

Condit ion Des c ript ion Los t Obs . Los t

Tot al Obs ervat ions 10202

badpqb Mis s ing or z ero pric e or quant it y , Bas ic S ervic e 1549 847

mis s c ap Mis s ing c hannel c apac it y 1468 994

mis s hp Mis s ing homes pas s ed 2388 2042

bigq More s ubs c ribers t han homes pas s ed 2505 2164

z eromop Zero or fewer M iles ofPlant 2064 1555

badpqt Mis s ing or z ero pric e or quant it y , Ex panded Bas ic S ervic e 514 1035

dumt iers S y s t ems offering unc ommon t iers 7 208

bigt ier1 Quant it y for E x panded B as ic 1 bigger t han Bas ic 57 140

bigt ier2 Quant it y for E x panded B as ic 2 bigger t han Bas ic 2 7

t 2_no_t 1 Mis s ing int ermediat e t ier info 0 5

nomat ier Int ernal t ier dat es do not m at c h 3 23

nomat pay Int ernal pay dat es do not mat c h 253 308

nomat dat P ay dat e does not equal t ier dat e 208 4290

t ooearly Dat e before 9/ 1/ 93 739 5285

mis s dat e Mis s ing dat e 2827 2114

badbeg B eginning dat e of5/ 1/ 1 1 0

bc t ier B roadc as t Channels on Tiers 165 140

bads t at No St at us for s ome s t at ions 0 29

mult aff Mult iple affiliat es for s ome s t at ions 271 817

noaff No affiliat ion for s ome s t at ions 407 356

badloc No loc al broadc as t informat ion 56 50

badids at B ad t ier ident ifier for net work . 3

s at def1 P rogramming offered on mis s ing t ier 2 142 478

s at def2 P rogramming offered on mis s ing t iers 579 494

unbun S y s t ems only report ed pay unit s 0 1072

mis mat - No names for eac h pric e 0 120

badpqp Mis s ing pric e and/ or quant it y , P remium S ervic es 2677 3015

nopay nam No name given for s ome net work , P remium Servic es 6198 93

mis s demo Mis s ing Demographic Info 41 61

bads hare S hares out s ide (0, 1) 489 1124

mis s ms o Mis s ing Mult iple S y s t em Operat or 20 45

negot h ’Ot her’Channels Les s Than 0 7600 2311

Tot al Los t - 8742 -

Remaining Dat a - E ac h Sample = 1460 =

Remaining Dat a - P anel Sample 344

Ta b le A -3:Co mp ara b ilit y o fSa mp le Da t a wit h Po p u la t io n o fCa b le Sy s t e ms

1992-1995Sa mp le

Va ria b le Sa mp le Da t a Po p u la t io n Da t a So u rc e

Ho me s Pas s ed 3,915 ~ 8,195 (1),(3)

M a rke t Sh a reBas ic 65.7% 61.0% (1)

In c id en ce o fPre miu mSv cs . 100.0% ~ 75.6% (2),(3)

Pa y Un it s p e rBa s ic Su b . 0.45 0.79 (2)

Pric eBa s ic $17.08 $18.85 (4)

Pric ep remiu m $10.27 $10.17 (4)

Re v e n u e Sh a re s :

Ba s ic Re v e n u e 70.8% 57.0% (5)

Ot h e rRev e n u e 11.3% 19.0% (5)

Pre miu mRe v en u e 17.9% 24.0% (5)

No t e s :

P ay Un it s ar e de f in e da s t h e t o t al o f all subscr ip t io n s t o p r e m ium ser v ic es in eac h m ar k e t .

P Basic is t h e p r ic e o f ba sic se r v ic e alo n e; it do es n o t in c lude t h e p r ice o f a n y ex p an de dbasic ser v ice s, if o f f e r ed.

P P r em ium is t h e av er a ge p r ic e o f all p r em ium ser v ice s o f f er e din eac h m a r k e t

’O t h e r ’ Rev en ue is def in e das r e v en ue f r o m ex p an de dbasic ser v ice s, p a y - p e r - v iewser v ic es, equip m e n t sale s,

e t c. I n t h e sam p le da t a, o n ly t h e r e v e n ue f r o m ex p an de d ba sic se r v ic es is o bser v ed.

So ur ce s: A ll P o p ulat io n Da t a t a k e n f r o m Na t io n al Ca ble T elev isio n Asso ciat io n , Ca ble T ele v isio n

Dev e lo p m en t s, Jun e, 1 9 9 3 . Or gin a l So ur c es list ed be lo w.

( 1 ) = P a ul Ka ga n A sso ciat es, M ar k et in g N ewM edia, Ap r il 1 9 , 1 9 9 3 , p . 4

( 2 ) = P a ul Ka ga n A sso ciat es, T h e Ka ga n 1 9 9 2 Ce n sus o f Cable an dP a y T elev isio n , v o l. 1 , p . 1 . ( # Sy st e m s

O f f er in g P r em ium Ser v ic es)

( 3 ) = W ar r e n P ublish in g, T h e T e lev isio n an d Ca ble Fa ct bo o k , 1 9 9 2 E dit io n . ( # Ca ble Sy st em s)

( 4 ) = P a ul Ka ga n A sso ciat es, I n c. , T h e Ca ble T e lev isio n Fin a n cial Da t abo o k , Jun e, 1 9 9 2 , p .2 .

( 5 ) = P a ul Ka ga n A sso ciat es, I n c. , T h e Ca ble T e lev isio n Fin a n cial Da t abo o k , Jun e, 1 9 9 2 , p p . 5 - 6 .

Cable/Data/A nalyz e/co mpare.95.xls

Figure 2-1. A lloc ation of Programm ing t o Servic es

In the Cable Televis ion Indust ry

Sy s tems that Offer Sy s tems that Do Not Offer an

Ex panded Bas ic Servic es Ex panded Bas ic Servic e

Program ming Servic e Program ming Servic e

Broadc as t Bas ic Broadc as t Bas ic

Program ming Servic e Program ming Servic e

Network s Network s

Cable Ex panded Bas ic Cable

Program ming Servic e 1 Program ming

Network s Network s

Ex panded Bas ic

Servic e 2 (if off. ) Premium Premium Servic e 1

: Program ming

: Network s Premium Servic e 2

:

Premium Premium Servic e 1 :

Program ming

Network s Premium Servic e 2

:

:

Mos t

Some

Fi gure 2-2. P ri ce I ndice sfor Ca bl e Te l e vi sion Se rvi ce

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

89.01

89.06

89.11

90.04

90.09

91.02

91.07

91.12

92.05

92.10

93.03

93.08

94.01

94.06

94.11

95.04

Ye ar .M o n th

Index

CPI

Total

Serv ic es

Programming

Prices