
























































Appendix

Three studies were submitted to the FCC that explore the relationship

between the number of over-the-air signals in a community and basic cable

service rates.eo How much information do these studies provide on the extent

to which over-the-air signals compete with the broad range of cable services?

In our 1990 FTC Staff Cable Comment, we noted that the most direct measure

of a cable system's market power could be gotten from the estimation of its

structural residual demand curve.61 Properly estimated, such an equation would

provide direct evidence on the ability of a cable system profitably to raise

price. The estimation of such an equation admittedly would be difficult. It

would require the availability of cost data that are unique to the provision of

cable services (i.e., costs incurred by cable systems, but not by their potential

rivals, such as local broadcasters). The estimation of such an equation for a

cable system would be further complicated because of the potential for quality

variation in cable services. That is, it would be unrealistic to model cable

demand as a simple relationship between the number of subscribers and the

price of service; one must also take into account factors such as the number of

channels and the quality of the programming offered. In principle, however,

if one had access to a full range of cost data (e.g., costs of cable equipment,

wages of cable system personnel, and programming prices), such structural

estimation could be undertaken.

eo These are: Bykowsky and Sloan, -Competitive Effects of Broadcast
Signals on the Price of Basic Service: Office of Policy Analysis and
Development, National Telecommunications and Information Administration,
April 1990 (-NTIA study-); Dertouzos and Wildman, -The Competitive Effects
of Broadcast Signals on Cable: prepared for the National Cable Television
Association, February 22, 1990, and submitted in response to the Effective
Competition NPRM (-NCTA study-); and Crandall, -Regulation, Competition, and
Cable Performance: paper commissioned by TCI, Inc., 1990 (-TCI study-),

61 See § IV.C.
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Unfortunately. these data are not readily available. which precludes

estimation of the "structural" demand curves. Instead. the authors of the studies

submitted to the FCC estimated equations that appear to combine elements of

"reduced form" estimation with elements of structural estimation. It is difficult

to know how to interpret the parameter estimates obtained from such an

exercise. In the current context. a reduced form equation for cable prices

would relate the price of cable services to variables that are beyond the control

of an individual cable system, but which would nonetheless affect either the

demand for cable service (e.g.• per-capita income) or the cost of cable service

(e.g.• the cost of coaxial cable and the cost of satellite programming). If one

incorporated all (or at least the most important) of these relevant factors into

the estimation of the reduced form, one could plausibly interpret the observed

relationship between the number of over-the-air signals and the price of cable

as some measure of the competitive impact of the former.62 If. however.

important determinants of cable prices are omitted, and if these omitted

variables are correlated with those variables that are included in the reduced

form equation, it is likely that the relationship between the number of

broadcast signals and the price of basic service will be incorrectly measured.63

Omission of relevant explanatory variables would appear to present a

problem for all three studies. The only cost variable of any sort included in

any of the studies is the number of miles of cable for each system. In addition

to lacking cost data, the NTIA study also lacks any demand-side variables (e.g.•

income) that would plausibly affect cable demand (hence prices). Consequently.

all three studies may suffer. to varying degrees, from omitted variable bias.

62 A reduced form coefficient provides the measure of the net impact of a
change in the value of an exogenous variable on the equilibrium value of the
endogenous variable. See Theil, Principles of Econometrics, 1971. p. 465.

63 See. e.g.. Kmenta. Elements of Econometrics. 1971. pp. 392-95.
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The TCI and NCTA studies include a broader range of demand data

than does the NTIA study. However. both suffer from other problems that

limit their usefulness. For example, the TCI study includes the number of

subscribers as an explanatory variable in the price equation. One would expect

the number of subscribers to affect price, but also to be affected by price. In

the jargon of econometrics. both are "endogenous" variables.84 The TCI study

therefore does not estimate a true reduced form equation. While the author of

this study acknowledges that a potential problem is created by the presence of

an endogenous variable on the right-hand-side of the price equation, he does not

address this problem with appropriate econometric techniques. One approach

would be to drop all endogenous variables from the equation, thereby

estimating a true reduced form; another would be to use estimation techniques

appropriate for structural estimation." The TCI study does neither. As a

result, the study's parameter estimates, including those that measure the impact

of broadcast signals on basic service prices, are subject to an unknown degree

of "simultaneous equations bias.,,66 It is hazardous to use such estimates in the

formulation of policy rules, as they may fail to represent the true relationship

between the number of signals and cable prices.

The NCTA study estimates two models of basic cable prices. The first

is a structural equation, as it includes an endogenous variable (the number of

channels offered on basic) as an explanatory variable. It is not, however, a full

structural demand equation, as it omits other (endogenous) determinants of

cable prices. such as the number of subscribers. Unlike the TCI study. the

84 Other endogenous variables, such as the number of basic cable channels,
are also included on the right-hand-side of this equation.

" The most common approach is to use "instrumental variable" estimation
methods, sometimes referred to as "two-stage least squares." See Maddala,
Econometrics, 1977, chapter 11.

66 Jd.
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NeTA study attempts to use an appropriate statistical technique to avoid

"simultaneous equations bias." It does this by using a measure of total system

channel capacity to develop an "instrumental variable" for the number of basic

channels. The authors include this "instrumental variable" as an explanatory

variable in a regression of basic service price on other factors, including the

numtier of over-the-air signals. In this equation, the number of over-the-air

broadcasts exercises a negative, but statisticaUy insignificant, impact on the

price of basic service.

The authors do obtain a negative and statisticaUy significant

relationship between the number of broadcast signals and basic prices in their

second equation. However, it is difficult' to know how to interpret the

parameter estimates in this equation. The dependent variable in this equation

is basic price per channel. The right-hand-side of this equation includes all of

the explanatory variables contained in the first equation, plus the total system

capacity variables. The authors characterize this as a "reduced form" equation

for basic service prices. It is not, however, a reduced form equation for price

(or at least not the reduced form that corresponds to the structural equation

estimated earlier in the study). The correct reduced form equation for price

would not include any measure of the number of basic cable channels, but

would instead simply regress price on aU of the exogenous variables in the

system. By defining the dependent variable as price per channel, the authors

have (in effect) estimated a structural equation in which the number of

channels is included as an explanatory variable, but where the coefficient on

this variable is restricted to equal one.87 A test of this parameter restriction,

87 To explain further, this study measures both basic price and the number
of channels in terms of their natural logarithms. If one estimates the equation
log y - a·log x + b·log z (where y is the price, x is the number of basic channels,
z is income, and a and b are parameters to be estimated), and the value of a is
restricted to equal one, the equation can be rewritten as log y - log x "" b·log z,
which in turn reduces to log(y Ix) - b·log z. In the current context, imposing

(continued...)
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conducted using the parameter estimate from the first regression, strongly

rejects this restriction.68 This suggests that the second equation is mis-specified

because of an invalid parameter restriction. If so, all of the parameter

estimates in this equation would be subject to some degree of estimation bias.

Consequently, it is difficult to know how much weight should be accorded to

the observed negative relationship between the number of broadcast stations

and the per-channel price of basic service.

The studies submitted in this docket represent a useful step towards a

better understanding of competition in cable markets. However, without

further refinement, they cannot, individually or collectively, provide a basis for

crafting an effective competition standard based on the number of broadcast

signals.

61(•••continued)
this restriction is equivalent to asserting that a one percent increase in the
number of basic channels always leads to a one percent increase in the price of
basic service. This strikes us as an unjustifiably strong assumption.

68 This t-statistic is constructed (using the numbers from table 7 of the
NCTA study) as (.184 - 1)/.059. -13.83. This leads to a strong rejection of the
hypothesis that the coefficient on the number of basic channels equals one.
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