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I. THE RESEARCH ISSUE .

This study is an investigation of the economies of scale in cable tefevision dp-
erations, and of the variation in these economies over the range of output. The

results are intended as an empirical contribution to the question of whether

competition among rival cable television operators is likely, an issue of signifi-
cant interest for regulatory policy towards the new medium.

Methodolegically, the study proceeds by specifying a multi-product func-
tion. The statistical estimation is based on data for 4,200 U.S. cable systems.

The U.S. television industry is presently undergoing rapid change. Where
once there was a limit on viewing options imposed by the scarcity of electro-
magnetic spectrum, confining most viewers to a handful of channels, cable
television is emerging as ““the television of abundance.’’ ;

Yet ironically, the market structure of ““abundant’’ cable television is more
restrictive than that of “scarce” broadcast television, since the present franchis-
ing system has arranged the medium into parallel local distribution monopolies,
one for each franchising area. This raises concern about a cable operator’s
ability, if left unconstrained, to charge monopolistic prices to subscribers, and,
more significantly, to control the content of dozens of program channels, A
variety of reform proposals have therefore been made, seeking to impose some
form of either conduct regulation, public ownership, common carrier status,
Or competitive market structure. The latter approach, in particular, has been
taken by the Federal Communications Commission, whose philosophy it has
become to permit entry and encourage inter-media competition between cable

This paper is the first step in research on cable television supported by the National Science
Foundation under Grant #IST-82-09485. Support by the Columbia Business School is also ack-
nowledged. The author is grateful to Zvi Griliches, Susan Hopkins, Virginia Marion, Mark
Nadel, Menachem Petrushka, Mark Schankerman, and L. G. Thomas. Special thanks go to
Madine Strossen.

Eli M. Noam, an economist and lawyer, is an Associate Professor at the Columbia University
Graduate School of Business, and the Director of its Research Program in Telecommunications
and Information Policy. His research interests are the nature of competition in the video media;
federal and state regulations; and the divergence in U.S. and European telecommunications.
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COMPETITIVE ENTRY INTO LOCAL CABLE TRANSMISSION

and other video technologies such as direct broajdcast sa_tellite (DBS), subscrip-
tion television {(STV), and multipoint distribut'lon service (MDS). . )
A second and distinct competitive approa?h is to rely on intra-medium con:
petition among cable companies, The likelihood of such entry, howeve;,us
based on the assumption that more than one c.able compapy cou}d su;;:ess 1uvi).(
operate in a territory. But such competition is not spstamable if cable te:t Z d-
sion exhibits strong economies of scale and economies of scope, i.e., cos
f diversified production.’ .
Varfl’trai?fn?s studies of c:bie television have typically centered on quf:‘s‘ucu:;l qf
demand analysis and of audience diversion. They are mpstly datt_fdc,: ;1;15319 -gr
impetus was the 1966 FCC rules restricting CATV (Mitre 1974; s wa;;
Mitchell and Smiley 1974; Crandall and Fray 1974; I\.Ioll,.P'eck, and Mc dob ?
1973; Panko et al. 1975). As pointed out in an ar_t1cle jointly a.lu_thore _ yCh
comfortable majority of the economists engaged in cable telews'x;;n. r‘e:s::?lrof
(Besen, Mitchell, Noll, Owen, Park, and Rt?sse, in MacAvoy 19. l)1 o
these models are synthetic and eclectic, drawmg_t%;elr.cost data_ foc;' the sp_e;::ce.
components of a system from engineering spec;ﬁcatmn and fle% experie m:
no satisfactory data set exists from which to estimate econometric cost or p
i nctions’” (p. 66)%.
du{étilzclzle ft]i'lat observ(elajtion, several empirical‘studies on the demanddf]ca)rk%a\ir-—
cable services were undertaken (Block and Wirth, 1982; Dunmore and By v
sky 1982; Smith and Gallagher 1980). .I-Iowever, no compa}'able t}'fés;earc o
the production side was undertaken with the r.ecent exception of Owen
Greenhalgh (1982)%. This then is the task of this study,

il. THE MODEL

For purposes of analysis and estimation, consider thf: multl-p.roduct COS.; fulr'lf-
tion of firm i, uniquely corresponding to the production function under duality
assumptions,

C=i(P...PsQ:...Q; M) 1)

where C, are total costs of production, Q, is the output vector, dP.- 1\?‘6 tﬁz
prices for input factors i, assumed to be independer.}t of output, a; 1sm i
maturity of the system in terms of operating expe,rlence. Unde.rdt i‘ tassuf t}?e
tion of cost-minimization, we have from Shephe.rd s lemma an i eni ity to M

cost-price elasticities Ec»; with the share of each input factor in total cost, i.e.,

__#X _ 3InC 2
where X, is the quantity of input i.

Let the cost function f be given by the transiog funct.io.n, a spec1.f1cat1c;n I':C}_lz;.t
imposes no restrictions such as homogeneity, hometheticity, or umtaljy elastic
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to changes in output ratheconomles are better described by the relation af. e

makes a cost functiop 3 erdthan by that of outputs to changes in inputs Owl'(:'oSt
L advantageous specification. Following Frisch ’(196156)h

the cost elasticity wi

¥ with respect to ;

For the mult;- output E, is the reciproc L

and W, ulti-product case, local overall scaje econ i a]. scale elasticity B,
averman (1977), are omies, ‘as shown by Fuyss

approximation Property,

han along input-
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¥ -behaved, Thus, one
hybrid” multi-product
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where IC, are the incremental costs of producing product g. This incremental
cost is described by

IC,=CQu.. . Qv) Q... . Qe-; O, Qyur. .. Q) ©)

For the hybrid translog function, sample mean values are P;=Q, =M =1; thus
the cost functions simplify so that equation (6) for the product-specific econo-
mies of scale becomes
_ =B By
exp(a,) —expla, ey

Bs= exp(a,) a, M

The degree of overall economies of scope is the proportion of the total cost of
joint production that is saved by joint production. In order to solve this, it is
necessary to observe, for each product, the costs of separate and independent
production. Since this is not feasible in the case of cable television, a test for
economies of scope must proceed differently. As Panzar and Willig (1977)
have shown, it is a sufficient condition for economies of scope for the twice
differentiable multi-product cost function to have cost complementarities of
the form. :

92C
50.5Q, ~° ®

If some but not all products can be observed at the zero output level, pro-
duct-specific—rather than overall—economies of scope can also be measured.
These are defined as the degree of cost reduction due to the joint rather than
separate production of g together with the other N-1 products.

The model for estimation is the multivariate regression system comprising
the cost function (3), the behavioral equation (2), and various restrictions. The
inclusion of the cost share equation (1) does not add unrestricted regression
coefficients, but contributes additional degrees of freedom.

Several alternative models are considered. First, we estimate different multi-
product models. Model A imposes no restrictions as to homotheticity, homoge-
neity, constant returns to scale, or neutrality. Model B imposes homotheticity.
Model C imposes homogeneity. Model D imposes constant returns to scale.

The form of estimation that is used to determine this system is Zeilner’s
(1962) iterative method for seemingly unrelated regressions. The testing of the
hypotheses of homogeneity etc. can be accomplished by likelihood ratio tests,
since the iterative Zeliner method results in maximum-likelihood estimates of
parameters. We define [9/R and /YU as the determinants of the restricted and
unrestricted estimates of the disturbance covariance matrix values. We then
have
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A= (WIR /mJU)-mz
9y
where N is the number of observations. —2 In \ is distributed asymptotical]lyv‘

as chi-squared with degrees of f
1i-§ _ - freedom equal t i
restrictions imposed, and can be tested. ! © the number of ndependent

Hi. DATA

3‘;1; A}r:)'lrp;ical Tstﬁmation of this study is based on an unusually good bodylof
eral thousand cable television systems, all i i
\ ' _ » all producing essentiall
Same service, operating and accounting in a single-plant mode, supplying th;]i:

Labor Inputst

g;;eﬁa::(:aﬁ‘u::lﬁn)l iIs the number of full time employees (with part-timers
€). 1ts cost is the average salary of em i

: / Its co: : ployess, weight -
cording to their classification by nine job categories (professionalsg t:ciihi(i:-

Capital inputs

?aci::]zufx‘g.rlgig c;?ta for different classes of assets is reported to the FCC in book
- it was considered prudent to revalue th;
. : ese assets. To do so, the
ts}t:;c?; ;2:; ;S::?;age ?f a hx}glhly detailed engineering study, commissione’d by
| ment, on the cost and pattern of i
tion of cable systems (Weinberg 19723, Hestmentin the construc-
hisz)czc:f;cila?:eser;ritlofi;l we know the first year of operation and the aggregate
Ol capital -assets. It is then possible to allo ital i

; . cate capital invest-
ments to the different years and different types of investment, anlzl to inﬂzstte

$§§t, consisting of potential returns r on equity E and payments for debt D
1th an allowance for the deductibility of interest expense (tax rate =w)

l?x =TeB/K) + rp(1 — w)(D/K) | (10}

reqz?:; ;eg;gjg Eiturn on equzty.is detern}ined according to the risk premium p
Tobotaan Ve e re.turn on risk-free Investments, Rg; that is, ry=R, +p.
2o pon .mqueﬁe]d (1979) found p for the Standard & Poor 5000 to be

-¢ 1or the period 1926-1977. Hence, using the capital asset pricing model, an
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estimate of 3 for a specific firm is 8.8 times 3, where § is the measure of non-
diversifiable (systematic) risk. The average § for cable companies listed by
Moody’s is, for 1980, 8= 1.42, resulting in a risk premium of 12.49% over the
treasury bill rate.

For rg, the return on long-term debt, the following method was employed:
for each observation it was determined, using several financial measures, what
its hypothetical bond rating would have been, based on a company’s financial
characteristics. These ‘‘shadow” bond ratings for each observation were then
applied to the actual average interest rates existing in the observation vears for
different bond ratings. This procedure is novel, but is based on a series of pre-
vious studies in the finance literature of bond ratings and their relation to fi-
nancial ratios’. .

Tax rate w is defined as the corporate income tax rate (federal and average
net state). Debt is defined as long term liabilities.

Programming Inputs o
The third production factor of the model is the input of programming. A cable

system that carries no communications messages would be of no interest to
subscribers. Therefore, cable operators supply programs in addition to pro-
viding the communication wire. These programs are not produced or generated
by the operators; with minor exceptions, programming is supplied by broad-
casters and program networks. Program costs are both direct and indirect.
Direct costs are the outlays for program services; indirect costs that must also
be considered are the foregone earnings from advertising. For example, CNN
is able to sell some of its ““air’’ time to advertisers. Similarly, local broadcasters
are carried by cable for free, and the programming cost of these “‘must carry’’
channels to cable operators, too, is the foregone earnings, largely in advertis-
ing revenues.

Direct costs are reported to the FCC and are available. Included are also
such capital costs as those of origination studios and signal importation equip-
ment and cost to carriers. The indirect cost of foregone advertising revenue 1s
defined as the potential minus the actual advertising revenue obtained by cable
operators. Actual figures are reported to the FCC; potential revenues are esti-
mated by reference to the average advertising revenue in television broadcast-
ing per household and viewing time*. The unit price of programming inputs is
their total divided by the number of program hours and channels.

Outputs
Four outputs are defined. The first is the physical extent of the cable system,

described by the number of ‘“Homes Passed.”” A second output measure is
“‘Basic Subscriptions,”” which describes the operator’s actual customers, and
his marketing success in transforming a potential market (homes passed) into a
paying subscriber base. A third output measure is the number of pay-cable
subscriptions generated and sold, These are premium channels over and above
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(t-statistics in parentheses}

| the basic subscription. The fourth measure is the total number of channels

Model A Model A Model A
capacity constructed and supported by the cable operator. Parameter Unrestricted Parameter Unrestricted Parameter Unr:s;::;t“-d
Maturity "o ag'g‘e‘?g) Lo (?:gﬁ) o (3.3986)
M, maturity in operation, is a measure for the period that a cable operator had . 0.2964 a M —0.2041 aQIQ2 (g:igg)
to improve operations and to establish himself in the local market. 1t is defined L {12.3013) (3.1726) st
by the number of years of actual operation. a 0.5696 agK 0.6256 fQiQ3 (7:2407)

X (17.5014) (li'igz) . —0.093
-1 1Q4 ’
IV. RESULTS % oam Pyt O 1520
Table 1 re . ;s St 0.2920 agQ1 1.1306 aQIM 3'2238)
presents the parameter estimates for the multi-product specification. aQ1 1001) (9.7990) (.

The estimation for models A-E have a good fit, with system R? values well (?)' 3369 a 0.3374 20202 -0.3037
above .95 for the models. Similarly, the coefficients (reported here only for Q2 6.8839) k@2 (3.6746) ‘ (3.3132)
Model A} are generally significant #t'the .05 level, and common parameters are _ 0.3356 aKQ3 —1.7027 202Q3 ’g'g;'?g)
of similar size. Good R? values are found for the cost share equations, when Q3 (5.0525) (11.9145) ©. 5
these are estimated separately. , a 0.1887) agQ4 0.1746 Q204 (g'%,im)

Overall E; is calcutated, using eq. (4), at the mean as Es=.8671, that is, Q4 (6.2827) (4.2123) o585
below unity. It is here that the flexibility of the translog functional form pays "y ~0.0308 agm ‘0';‘;33 M (4.2839)
off, by permitting varying observations along the output ray rather than only 0.7219) (2. 31? a 0.6323
at the mean, or only at a constant value. The results are reported in Table 2, aL 0.0106 app (12‘2149) Q33 {3.0140)
which shows that scale elasticity steadily grows with size, and that economies ©.6978) 1'6560 a —0.1482

sl oy : 0.3452 a - L Q3Q4
>f scale exist in the range beginning 20% above the current mean system size. a K 5 PQ1 (12.1770) (1.8231)
At present, the bulk of cable systems are small operations in rural areas. Far (8'2(;;3} a —0.1674 ag3M 0.2429
nore important in terms of economic and information impact are the urban ALP —(222959) PQ2 (1.8494) (1.2704)
wnd suburban franchises, which are substantially larger. For those systems 0.5253 apQ3 1.8710 a04Q4 g'gggg)
iconomies of scale are thus observed, while they do not appear to exist for the ALQ1 (6.6028) (10.9708) (0'88 o
maller operations. -~ 0.1700 a —0.2087 3Q4aM ,

We are also able to calculate measures for the product-specific economies of LQ2 ‘ (:36628) Pos {4.2008) E?'glg;;;
cale for the four outputs. Again, these elasticities increase with output, except ay g3 —0.1683 apMm 04316;";2) MM (2.2292)
or the elasticity for hornes passed, which actually falls slightly. For the above- (2.0224) @. W 8100
nean sample, for example, Es (Homes Passed) fails to .8912. Fairly pronounced System R? 0.9666
conomies of scale are thus observed for the three outputs basic and pay sub-

criptions and channel capacity. However, for ‘*Homes Passed,’”’ we cannot
eject the hypothesis of constant returns to scale. It may be recalled that this

utput description refers to a physical measure, namely the extent of the cable
etwork in accessing a market.

TABLE 2. Elasticity of Scale Over the Range of Productivity

Percentage of Mean Output Elasticity of Scale

The implication of this result is that scale economies do not appear to derive 6308
:om the technical distribution aspects of cable television, as reflected by ‘5((’)?7'“ 8289
Homes Passed.”’ Instead, they are observed for the output definitions that 910 ’ -8671
iclude a strong element of marketing success®. +10% 9062

If the estimation results are accepted, their implications are that large cable +20% 1'33?;'
yporations have cost advantages over smaller ones when they function as + 50% 1.329
ore than a mere distributor. Based on the results, a pure distribution network +100% 2.1167
ith no major programming or marketing role, such as a passive common car- +200%
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1ier, 18 not likely to have cost advantage over potential rivals. The impos.iti-cil‘;

gibslgctt;: v;:gguqog carri?r 1sltatus would therefore be doubly injurious to the
101 industry (which strenuously opposes it): i
. , it would not only eli-
Mminate operators’ control over and i I it
profit from non-transmission activities’
! I 1viti
such as program selection, but it would also reduce the cost-advantage protezS

tion of incumbents against entry'®,

On the other hand, the conclusions require a subtle change in the prosepara-.

transmission and marketin iviti
g activities, and the benefits of this ion
crue more to large firms than to small ones. > tniegration ac-

FOOTNOTES

) - ) . -
Flrr;agorgmungy Communications Co. v, City of Boulder,———( 8 (1981); (1981-2
. ” 3 L H =
P Sa;fl;, 16(;13,2;(}!0]5 Sept. 22, 1981, (previously also 630 F2d 704 {(10th Cir. 1980) (Boulder I))
morat'oriu n?,:m - a( : Ccl).lloc.i ll) 980)), recently decided by the 1.8, Supreme Court, the city’s'
. 1nsion ltad been challenged by the focal ity
mor ! al cable company. ““The Cit
beiaiislg ij'rstei-lms are natural monopolies. Consequently, the City became cc:mcern:a:;r :;;C(ljugéd
pacase of :::o u;idiitar.t,h\:roultdbal\;flays be the only cable operator in Boulder if allowed to ex,
, might not be the best operator Boulder coul i i A
pand, et ! 1 4 oper could otherwise obtain. . .’ v,
e :;el I:f;zzl;f :l:):[hc! ;I;:putectl, a;l a dissenting judge notes: ““the city’s sole defense is to pr::et:g
sing tary to the extensive, uncontradicted testimon indi
, ;;]al Judge.,. . .that cable television is a natural monopoly,** mony fnd the findings of the
do::zrze;;::gt’ai?; only a;tempts at cost studies of cable television have been chapters in two
¢ ns on the economics of Canadian televig G
include simple regressions of cost i i Syt oy Babe o hich
L per size for several i i
. ;lusnons that are contradictory to each other. el Canadian systems and hich come o con-
hat study, though it also relies on & cost function approach, is methodologically simpler, and is

As th i
ratherep::;}:ic;: tr}::;isgll;e; nriite, these figures do not represent actual operational data, but
1 , ased on some for of **gamesmanship.” i i ;
: . ; so . nship,”* and includin
ac;;l:gNt‘lrc: :ﬁelreforehposmb}y inefficient bidders. Furthermorg no capital meri;ltli:gss ‘;rn;a::al?ly
L rtheless, the 0wen-Greenhalgh stud : udy,
: ! . Y catt serve as a useful
) ;rgicls g ireat Improvement over the previous state of knowledge ehe o the present .
- , Cable Bufeau, Physical System File, Community File, Equal Employment O i
) Tl ¢, and financial data reporting. g prormty
d&:i:::s-c;];ﬁc‘ienfla:ﬁﬁ finlancial data had been aggregated in the publicly available FCC
! ; lcularly detailed subaggregations—for each st i i
gories, and with men coraled suba . ~for state according to seven size cate-
; gories of fi i i
available to the noe mancial information—had been made especially
¢ All in i i
Al éatui :;:f;:la;e t:lssumt:d to be independent of production level. Furthermore, input prices
S oo 1aboe . y cable opefators. This seems unexceptional in light of the mobility of
T. ¥Or programming, some market power will exist in the future if cable should
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become a dominant medium. As an advertising outlet, cable television has no particular market

power.

? The model used here is taken from the Kaplan and Urwitz survey (1979, Table 6, Model 5) which
determines bond rating with a fairly high explanatory power (R?=.79}. The financial variables
used in that model are: (a) *“cash flow before tax/interest charges; (b) long term debt/net worth;
{c) net income/total asseis; (d) total assets; {¢) subordination of debt. Bond ratings ranging from
AAA (Model values =9) to C (=) can then be obtained for each observation point by substitu-
tion of the appropriate financial values. Bond rates are those reported by Moody’s (1981). For
low ratings, no interest rates are reported by the services. For the lowest rating (C), the values
estimated by an investment banker specializing in cable television were used (4% above prime);
for the next higher ratings, interest rates were reduced proportionally until the reported ratings
were reached.

* Cable television is a stand-by service which sells a consumption potential to households. The
marginal cost to the operator for the actual use by a household is trivial. This is likely to change
under a billing system where charges are imposed for actual viewing, and the revenue for each
viewing is shared with program suppliers; but in 1980 less than five systems out of more than
4,200 had such billing capacity.

¢ Product-specific economies of scope were estimated for pay-cable subscriptions, since for that
output one could observe zero production. However, the related estimation of *‘stand-alone”
costs of production requires an extrapolation of the cost function and the results must be viewed
with cantion. The results show the existence of product-specific economies of scope for pay sub-
scriptions, with a cost-saving degree of - 0.3686.

'* Beyond the theoretical arguments, there is also the reality of competitive entry, or rather the
lack thereof. In practice, there are no second entrants, apart from minor cream skimming.

Competitive cable television services (known in the industry as “‘overbuild”) exist in less than
ten franchises out of 4,200, and are unusually caused by disputes about the scope of the initial
franchise award. Of these operations, only those in Allentown, Pennsylvania, and Phoenix,
Arizona are of appreciable size. (TVC, December 1, 1981). Despite rivalry, subscriber rates in
Allentown are above the national average. **Where cities have tried to spur competition during
refranchising by inviting competitive bidding, they have been unable to inspire even a nibble of
interest from any companies other than the incumbent operator” (Stoller 1982).
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1 8. Market Delineation,
Measurement of

Concenitration, and F.C.C.
Ownership Rules*

Jonathan D. Levy
Florence O. Setzer

Office of Plans and Policy
Federal Communications Cotnmission

L. INTRODUCTION

In July of 1982, the Federal Communications Commission (1982) issued a
Notice of Proposed Rulemaking that suggested elimination of the broadcast
network-cable system crossownership prohibition. The  Commission noted
that the quantity of video programming available had increased, and cited
various alternative delivery systems that may substitute for cable or broadcast
television. The Notice also asked for comment on possible ‘‘rules of thumb”’
to be used in place of the current rules to evaluate mergers, and how to delin-

‘eate markets appropriately for this task. In response to a request from Com-

missioners, the Commission’s Office of Plans and Policy prepared a report on
market delineation and measurement of concentration (Levy and Setzer, 1982).
That report, which was placed in the cable-network docket for public com-
ment, forms the basis of the present paper.

Hi. COMMISSION GOALS

In the cable-network Norice, the Commission quoted its rationale for adopting
the rule in 1970, a rationale that expresses its goals for ownership regulation
generally:

Our adoption of these provisions—designed to foster diversification of con-
trol of the channels of mass communications—was guided by two principal
goals. .. .One of these goals is increased competition in the economic market-
place; the other is increased competition in the marketplace of ideas.'

While both goals are important, the Commission

has placed principal reliance on insuring diversity in sources of information
because of the part such diversity serves in reaching First Amendment goals.
(FCC, 1979)

* The opinions expressed herein are those of the authors. They do not necessarily reflect the views
of the Federal Communications Commission.
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