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PREFACE

A recent Rand Report by the present author uses quantitative
methods to estimate the potential impact of cable television on broad-
casting stations. One conclusion of that Report is that cable will
help, not hurt, non-network UEHF stations through the 1970s -- a result
that contradicts one major premise underlying Federal Communications
Commission policy toward cable. Because this result is both important

and controversial, it is explored in additional depth here.

This is one in a continuing series of Rand publications that
discuss public policy issues raised by the future of cable television.
Others include:

Leland L. Johnson, The Future of Cable Television: Some Problems
of Federal Regulation, RM-6199-FF, January 1970;

Richard A. Posner, Cable Television: The Problem of Local Monopolv,
RM-6309~FF, May 1970;

N. E. Feldman, Cable Television: Opportunities and Problems in
Local Program Origination, R-570-FF, September 1970;

Rolla Edward Park, Potential Impact of Cable Growth on Television
Broadcasting, R-587-FF, October 1970;

Leland L. Johnson, Cable Television and the Question of Protecting
Local Broadcasting, R-595-MF, October 1970.

The author benefited from comments on an earlier draft by Stephen

J. Carroll, Leland L. Johnson, Anthony H. Pascal, and Robert Shishko.
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SUMMARY

Federal Communications Commission policy has restricted the growth
of cable television in the larger (top 100) markets, largely because of
fears that distant signals carried by cable would fragment the audiences
of non-network UHF stations and force many of these already financially
troubled stations off the air. This Report concludes that the FCC's
fears are unfounded -- that cable will help, not hurt, non-network UHF
stations through the 1970s, and that the small negative impact of cable

in the 1980s will be lost in the static of more decisive developments.

These conclusions are arrived at using a model that calculates
the revenues of non-network UHF stations with and without cable. The
model assigns "attractiveness indices'" to stations to reflect their
relative popularity in their home markets, and uses these indices to
calculate expected audience shares when some stations are carried by
cable into distant markets. It is estimated that the effective attrac-
tiveness index for programs broadcast by UHF is only about one-half
what it would be if the same programs were broadcast by VHF, even after
correcting for less than 100 percent UHF set penetration. This dif-
ference is due to a variety of technical handicaps, or reception prob-
lems, that are wiped out when the UHF signal is carried by cable.
Cable helps UHF stations by putting them on the same technical footing
as VHF stations, tending to offset the audience fragmentation caused

by distant signals.

The model is applied to compare the revenues of UHF independent
stations with and without cable in three different time-period environ-
ments: 1968, 1975, and 1985. The ‘'with-cable" calculations assume
that cable systems carry an attractive set of distant signals and have
reached ultimate expected penetration. In the 1968 environment, cable
helps UHF independents substantially by overcoming the effects of in-
complete UHF set penetration and UHF's technical handicaps. Even in
the 1975 environment, when UHF set penetration is assumed to have
reached 100 percent, cable at expected ultimate penetration would

increase UHF independents' revenues by about 20 percent. In 1985,
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when the UHF handicap is assumed to have been eliminated by technologi-
cal progress, cable decreases revenues by about 16 percent. This de-
crease is very small compared with the revenue increases that will
result from complete UHF set penetration, elimination of the UHF handi-

cap, and other long-run growth factors.

The model used, like any model, is necessarily less than perfectly
realistic. A number of ways in which it may depart from reality are
discussed. Some of the qualifications would affect the results in one
way, some in another, but on balance they seem unlikely to bias the

results significantly either upward or downward.

Some recently published data on UHF independents' audience shares
among cable subscribers, contrasted to their shares over the air, tends
to confirm the conclusion that cable will help UHF independents even
when 100 percent UHF set penetration is reached. One source reports
substantially higher shares on the cable than over the air for the
‘three Philadelphia UHF independent stations. Another indicates that
four out of five UHF independents considered had higher shares among

cable subscribers than they did over the air in homes with UHF sets.
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I. INTRODUCTION

The Federal Communications Commission has long sought to increase
the number of television channels in order to allow the greatest possible
diversity of sources and types of programming. The growth of cable
television, with its large channel capacity, would seem to be a wel-

come development in this regard.

Paradoxically, however, FCC policy has generally restricted cable
growth in the larger (top 100) markets. Current proposed rules require
cable operators to obtain retransmission consent from originating
stations in order to carry distant signals into these markets. In
practice, consent is almost always unattainable, so cable operators
have been unable to offer the distant signals that most of them feel

they need to attract subscribers.

Why has the FCC limited the growth of an industry that promises
to further one of the Commission's main goals? One important reason
is the FCC's long-standing commitment to an alternative technology
for opening up more channels =—— ultra high frequency (UHF) broadcast.
For two decades, the FCC has promoted UHF in the hope and expectation
that it would permit a substantial increase in the number of stations
serving each community, beyond those that can be accommodated in the

very high frequency (VHF) portion of the spectrum,

So far, the hopes are largely unfulfilled. UHF broadcasting
remains a marginal proposition, especially for stations without net-

work affiliation (independents). For example, only 2 out of 37 such

stations reported a profit in 1968.l And only about one-third of all

allocations for commercial UHF stations in the top 100 markets are in
2

use,

1TV Broadcast Financial Data - 1968, FCC News Release 35922,
Washington, D.C., August 6, 1969, Table 5. Hereafter cited as 1968
Financial Data.

2The Economics of the TV-CATV Interface, Staff Report to the
Federal Communications Commission, Washington, D.C., July 15, 1970,
p. 9. Hereafter cited as FCC Staff Report.
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Still, the FCC retains a strong commitment to UHF broadcasting,
and sees cable as a potential threat to UHF stations. For when cable
carries distant signals, the audience is fragmented, tending to reduce
the revenue of local stations. The impecunious UHF independents, in
particular, might not be able to survive any significant revenue re-
duction. Thus, one major reason for FCC policy restricting cable
growth in the top 100 markets (where almost all UHF independents are
located) is to shield these stations from the (supposed) harmful
impact of cable and to maintain a climate favorable to the estab-

lishment of new UHF stations.

My recent Rand Reportl concludes, however, that cable will help,
not hurt, UHF independents through the 1970s. If accepted as true,
this is a very important conclusion because it nullifies one major
objection (perhaps the major objection) to unrestricted cable expan-

sion in the top 100 markets.

Because of the importance -- and the controversial nature -- of
this conclusion, I explain here in more detail how it was derived.
Also discussed in this Report are a number of possible qualifications,
and some new evidence that has recently become available, In addition,
I consider the longer term impact -- into the 1980s -- of cable on

UHF independents,

lRolla Edward Park, Potential Impact of Cable Growth on Television
Broadcasting, The Rand Corporation, R~587-FF, Santa Monica, California,
October 1970. Hereafter cited as Impact of Cable.
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I1. THE MODEL

In dealing with a complex problem, it is often helpful to con-
struct a model: a simplified, abstract representation of the most
important aspects of the problem. This is the approach that I use
here to estimate the impact of cable on the revenue of non-network

UHF stations.

Such an approach has a number of advantages. One can change
things in the model and see what the effects are, even things that
cannot be easily or quickly changed in reality. For example, one can
increase cable in the model to its expected ultimate penetration and
see what effect that has on revenues. To do the same in reality would

require very expensive and time consuming experimentation.

The model necessarily omits some aspects of reality, but this
is not as serious a drawback as it seems at first. No one can grasp
the myriad details of a complex problem all at one time. Even without
é formal model, simplifications are necessary in order to make the
problem tractable. One virtue of a model is that it forces all simpli-
fying assumptions out into the open where they can be examined and

debated.

Another virtue of an explicit model is that it provides a point
of departure and a framework for discussion of the effects of changed
assumptions or added details. I treat a number of such qualificationms
to my model in Section IV. In the present section and the next, how-
ever, I stick to the model itself. I describe it in detail, tell how

it is applied, and explain what the results mean.

AUDIENCE SPLIT

The threat posed to local stations by cable is audience fragmen-
tation: cable subscribers have a choice of more signals, and so

spend less time watching local stations. To assess the potential
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impact of cable, one needs some way of specifying how the cable audi-
ence divides its viewing amorng all the stations carried on the cable.
Unfortunately, detailed data on cable viewing are almost nonexistent,
making it difficult, perhaps even impossible, to estimate empirically
a model of audience split.1 As an alternative, I formulate a plausi-

ble hypothetical audience split relationship.

Basically, the relationship uses a station's relative popularity
in its home market as an indicator of how much audience it would
attract if it were carried by cable into a distant market. Each
station's relative popularity is expressed as an "attractiveness
index." (How the attractiveness indices are calculated is described

later in this section.)

Consider a group of viewing households that can receive a partic-
ular set of signals. My audience split relationship says that the
fraction of those households expected to be watching one of those
signals is equal to the attractiveness index for the signal, divided
by the sum of the indices for all of the signals. For example, the
viewers under consideration may be able to receive four stations with
attractiveness indices of .33, .39, .28, and .16. Then the first
station's expected share is calculated as .33/(.33+.39+.28+.16) = .28,

or 28 percent of the audience.

Although not essential to a general understanding of the model,
some mathematical notation is needed to describe precisely some of the
procedures used. Parts of the text that use such notation are set off

by displayed asterisks (see the next paragraph). Although these parts

lFranklin M. Fisher and Victor E. Ferrall, Jr., in association with
David Belsley and Bridger M. Mitchell, in "Community Antenna Television
Systems and Local Television Station Audience," Quarterly Journal of
Economics, May 1966, pp. 227-251, estimate such a model for one- and two-
station markets only. Even with this restricted sample, they found "an
overwhelming data collection and handling job.'" Extending their model
to include the larger markets would at least quadruple the data to be
processed. Even if the data were manageable, however, there would be
another serious problem in the larger markets. Since cable penetration
is almost without exception still very low in large markets, getting
reliable estimates of cable viewing would probably be impossible.
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will be helpful to the mathematical reader, others can skip them with-

out losing the general thread of the argument,

* * *

Symbolically, if 6 denotes the set of signals that can be received,
Si is the expected share of the ith signal, and a; is the attractive-

. .th
ness index for the i signal,

S, = —= (1

Under this approach, the following are true:

1. The sum of the shares of all signals is always 1, or 100

percent,

2. The share of a particular signal depends not only on its own
attractiveness, but also on the competition it faces. The more the
competition (either more signals or more-attractive signals), the

smaller the share.

3. The relationship obviously does not apply without modifica-
tion when there are duplicate signals. In such a case, it would make
sense to treat the duplicates as a single signal, But the problem
does not arise in practice because both present and contemplated

rules protect local signals against duplication.

4, An additional signal takes a proportionate share away from
all pre-existing ones, I make no distinction between network and
independent stations in this regard, but instead adopt the view that
both kinds of stations are in the business of providing mass entertain-
ment programming, that there is no substantial difference between net-
work and non-network fare,l and that all commercial stations compete
with each other. '

lBoth, for example, rely heavily on old movies. Also, independents

make heavy use of syndicated reruns of former network programs.
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5. The relationship postulates some consistency in the popu-
larity of signals in different markets. For example, an independent
with a large audience share in its home market would do better on the
cable in a distant market than would a competing independent with a

smaller home market share.

6. The relationship characterizes average shares over fairly
long periods of time, for example, average quarter-hour shares between
7:30 pm and 11:00 pm during a four week survey period. It is not meant

to predict shares for individual programs.

AUDIENCE CLASSIFICATIONS

In the model, there can be as many as three classes of television

households in each market:

o C-audience: cable subscribers, who can receive all local sig-
nals plus the distant signals that are carried on the cable;

o V-audience: non-subscribers who have older television sets
that are not capable of receiving UHF stations, and who thus
can receive only local VHF stations;

o U-audience: non-subscribers who have sets with UHF tuners,
which are at least potentially able to receive all local

signals, both VHF and UHF.

Total audience for a given market is calculated as the sum of
. ] . 1 R
the audiences watching each of the local stations. Total audience
in each market is held constant in all of the calculations, but it is

divided up into the three audience classifications in different ways.

For example, consider a market with total audience of 344.7

thousand households and UHF set penetration of 58 percent. Without

1Measured as thousands of viewing households during an average
quarter-hour period during prime time, as reported by the American
Research Bureau (ARB) for their February/March 1968 survey period.
This was the latest year for which complete data were available at the
time this research was done, Prime time is 7:30 pm to 11:00 pm in
the Eastern and Pacific time zones, 6:30 pm to 10:00 pm in the Central
and Mountain time zones, seven days a week.
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cable, U-audience is calculated as .58x344.7 = 199.9 thousand house-
holds, and V-audience is (1-.58)x344.7 = 144.8 thousand houszholds.
When cable comes into the market, it changes the way in which audience
is divided up into the three classifications. Say 53 percent of the
audience subscribes to cable service. Then C-audience is .53x344.7 =
182.7. T assume that equal proportions of U-audience and V-audience
subscribe, and so calculate remaining U-audience as (1-.53)x.58x344.7 =
93.1, and remaining V-audience as (1-.53)x(1-.58)x344,7 = 68.9 thousand

homes.

The audience split relationship is applied separately to each of
the three audience classifications (C-, V-, and U-audience) because

each can, in general, receive a different group of signals.

VALUES FOR THE ATTRACTIVENESS INDICES

The values for the attractiveness indices are assigned to reflect
the relative popularity of each signal in its home market during prime
‘time, using data for February/March 1968, The details, though, dif-

fer somewhat for different kinds of stations, as described below.

Network Affiliates

All stations affiliated with a particular network broadcast al-
most exactly the same programs during prime time, and so are assigned

the same attractiveness index in my model.

To avoid a number of complications, consider only the 76 markets
in which there are three VHF network stations with unambiguous (not
multiple) network affiliation. A network station's relative popularity
in such a market is expressed as that station's share of the audience
watching all three affiliates. The attractiveness index for the affili-
ates of a particular network —-— say NBC -- is then calculated as the
uweighted average relative popularity of NBC affiliates in all 76

markets, The resulting attractiveness indices are:



Network Attractiveness index
NBC .332
CBS .390
ABC _.278
Total 1.000 .

"~ For multiple affiliates, simple averages of the single-affiliate

attractiveness indices are used.

The UHF Handicap with 100 Percent UHF Penetration

Even in homes with UHF receivers, UHF stations competing with
VHF stations face a number of technical handicaps. For example, not
every home with an all-channel receiver has a UHF antenna. Also, UHF
stations typically operate at low power, making reception more dif-
ficult, particularly at the edges of a market. Furthermore, the con-
tinuous tuner for UHF is less convenient to use than the click-stop
tuner for VHF. Thus it seems likely that, even among homes with all-
channel receivers, a UHF station attracts a smaller audience than

would a VHF station broadcasting the same programs.

I hypothesize that the effective attractiveness of a signal broad-
cast by UHF is decreased by some fraction because of the technical
handicaps. Say for illustrative purposes that the handicap fraction
is .4. Then an NBC UHF affiliate, broadcasting programs with an
intrinsic attractiveness of .332, would have the lower effective
attractiveness index of (1-.4)x.332 = ,199, 1If it competes with CBS
and ABC VHF affiliates, then its expected share of U-audience is calcu-
lated as .199/(.199+.390+.278) = ,230, or 23 percent. This may be
compared to the higher share that it could expect if it broadcast by

VHF: .332/(.332+.390+.278) = .332, or about 33 percent.®

lNote that its expected audience share is reduced by something
less than the handicap fraction, that is, by something less than 40
percent. This is because its reduced effective attractiveness index
enters the dencminator as well as the numerator of the expression for
expected share.
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The UHF handicap as defined here is only one out of three major
reasons that UHF stations generally have smaller audiences than do
VHFs. The second reason is that many UHF stations broadcast less
attractive programs than VHFs. The third is that many households do

not yet own television sets that have UHF tumers.

In estimating the handicap fraction, I control for the second and
third factors so that the resulting estimate reflects only UHF's tech-
nical handicap in homes with UHF tuners (all-channel homes). The
second factor is controlled for by considering only network affiliates
during prime time. Since all affiliates of a particular network broad-
cast almost exactly the same programs during prime time, weaker pro-
gramming is not a factor in the smaller audiences that the UHF affiliates
generally attract. The third factor is controlled for by considering
only audience in all-channel homes. Thus, less than complete UHF set

penetration is not a factor in the calculated handicap.

The procedure actually used is somewhat mathematical. This is
necessary in order to take full advantage of all relevant data.
Basically, though, it is just a refined way of comparing the shares

of VHF and UHF network affiliates in all-channel homes.

* * *

To begin, I write a general expression for any station's expected
g P y P

share of U-audience:

(l—DiH)ai

S . (2)

i=————-———-—-—
Z(l-DiH)ai
Here H denotes the UHF technical handicap and Di is a dummy wvariable
that takes on the value 0 if the ith station is VHF and 1 if it is
UHF. Thus for UHF stations, intrinsic a; is reduced by the fraction

H to give effective as while for VHF stations, intrinsic a; is not

reduced.

Manipulating equation (2) and confining attention to three-station
intermixed markets with unambiguous network affiliations (so that

z a;, = 1), one obtains
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S, - a; = H(Si Z Diai - Diai) . (3)

Equation (3) suggests that H can be estimated by regressing
i~ ai on the term in parentheses in (3), with the intercept sup-

pressed. To do so, one must have numbers for the Si’ and Di'

a;,
The a, for network affiliates are tabulated above, and ihe Di (whether
each station is VHF or UHF) are of course known. The Si, shares of

U-audience, are easy to calculate from total audience figures if cable
audience is small enough to be neglected. Therefore, I further confine

attention to markets with less than 10 percent cable penetration.l

Ignoring C-audience, then, VHF stations have some U-audience and
some V-audience, and UHF stations have only U-audience. To calculate
shares of U-audience it is necessary to deduct the V-audience from the
VHF stations' totals., V-audience in each market is calculated as the
fraction of homes without UHF receivers (that is, 1 minus UHF penetra-
‘tion) times total audience for the market. This V-audience is allo~-
cated to VHF stations in the market in proportion to their total
audience, and deducted to leave their audience in UHF homes. Shares
are then calculated as each station's U-audience divided by total U-

audience in the market.

The calculations are done using data for all 30 stations in three-
station intermixed markets with unambiguous network affiliations and
less than 10 percent cable penetration. The basic data are reproduced
in Table 1. The estimated regression equation is

S, - a, = .543 (S, ) D,a, - D,a,) . (4)
1 (14.34) 1 11 11

The number in parentheses is the t value of the estimated coefficient. The

standard error of the coefficient is .543/14.34 = .038, R-squared is .876.2

* * *

lBased on Nielsen estimates reported in Broadcasting, June 1, 1970,
pp. 57-58.

2 , . .
Only two out of the three observations in each market are independent,
so the regression was also run with one station in each market omitted.
The results are only negligibly different from those reported here.
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Table 1

DATA FOR UHF HANDICAP REGRESSION

Prime-time

UHF Pene- Audience
Market and tration (1000
Station (percent) Network VHF/UBF  households)
Flint-Saginaw-
Bay City 70
WNEM NBC VHF 63.6
WKNX CBS UHF 16.3
WJIRT ABC VHF 78.5
Louisville 80
WAVE NBC VHF 88.6
WHAS CBS VHF 90.2
WLKY ABC UHF 40.0
Knoxville 62
WATE NBC VHF 60.3
WBIR CBS VHF 60.4
WIVK ABC UHF 12.5
Jacksonville 71
WFGA NBC VHF 45,2
WIXT CBS VHF 76.5
WJIKS ABC UHF 15.4
Columbia 78
WIS NBC VHF 50.4
WNOK CBS UHF 14.8
WOLO ABC UHF 10.8
Madison 94
WMTV NBC UHF 22.8
WISC CBS VHF 42.8
WKOW ABC UHF 19,4
Evansville 94
WFIE NBC UHF 23.3
WEHT CBS UHF 33.2
WITVW ABC VHF 39.2
Rockford 96
WIVO NBC UHF 25.3
WCEE CBS UHF 25,1
WREX ABC VHF 34.3
Sioux City 60
KTIV NEC VHF 32.5
KMEG CBS UHF 7.1
KCAU ABC VHF 29.6
Montgomery 79
WSFA NBC VHF 45.1
WCoV CBS UHF 15.7

WKAB ABC UHF 7.0
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The UHF handicap is estimated as .543. The small standard error
(.038) indicates that this is quite a reliable estimate. Roughly
speaking, the probability is two-thirds that the true value lies
within one standard error of the estimate, that is, between .505 and
.581. The probability is 95 percent that the true value lies within

two standard errors of the estimate, or between .467 and .619.

This means that a UHF station's effective attractiveness index
is, on average, somewhat less than one-half (1-.543 = ,457) of what
it would be if the handicap were somehow overcome. What this means
in terms of expected audience depends on the amount and kind of compe-
tition that the UHF station faces. Most UHF independents have strong
competition including three network affiliated VHFs. TFor such stations,
a handicap of .543 corresponds to an audience loss of about one-half.
That 1s, most UHF independents could expect to roughly double their

audience if the handicap were overcome.

_ A UHF station’'s technical handicaps are overcome when it is
carried by cable. It does not matter whether the cable subscriber
lacks a UHF antenna, or lives where UHF reception is poor. He gets
UHF stations with the same clarity, and the same click-stop tuning,

as VHF stations. Thus, while a UHF station's effective attractiveness
index (reduced by the handicap) is relevant for calculating its audi-
ence share against over—the-air competition, its intrinsic attractive-

ness index is relevant on the cable.

Non-affiliated Stations

Network station audience is the standard against which the rela-
tive popularity of a non-affiliated station is measured. This is
particularly simple in the case of VHF independents. There are three
VHF affiliates (whose attractiveness indices add up to one) in every
market that has any VHF independents, and the independents compete on
equal terms with the affiliates for all three classes of audience (C-,
V-, and U-audience). The attractiveness index for a VHF independent
is therefore just equal to the ratio of the independent's audience to

the audience for all three affiliates together. For example, say
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KVHF is a VHF independent with a prime-time audience of 185.2 thou-
sand households, operating in a market in which the three network VHF
affiliates together attract a prime~time audience of 1418.4 thousand
households. Then KVHF's attractiveness index is calculated as

185.2/1418.4 = ,131,
* * *
Using Ai to indicate the ith station's audience, and NV to denote

the set of three network VHF stations, the attractiveness index for a

VHF independent is

a, = . (5)

In principle, much the same method is used for UHF independents.
The station's share of U-audience is compared with the share of com-
peting stations, and attractiveness indices are assigned in the same
proportion. For example, say WUHF is a UHF independent with a prime-
time audience of 5.7 thousand homes. Its only competition is three
network—-affiliated VHFs with a combined audience of 339.0 thousand
homes. WUHF's effective attractiveness index is calculated by com-
paring its audience to the affiliates' audience in all-channel homes.
Say UHF set penetration in the market is 58 percent; then total U-
audience is .58x(339.0+45.7) = 199.9. Of that, 5.7 watch WUHF;
199,9-5,7 = 194,2 watch the network affiliates. The attractiveness
indices are in the same proportion as the audiences. We know that
the indices for the affiliates total 1, so WUHF's effective attractive-

ness index is 5.7/194.2 = .029,

To find WUHF's intrinsic attractiveness index (that is, its index
should the UHF handicap somehow be overcome), one must correct for the
handicap. The resulting intrinsic attractiveness index is calculated

as .029/(1-.543) = .064.
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* * *

More generally, using the following symbols to denote subsets of

stations in a market:

NV: network affiliated VHF stations,
NU: network affiliated UHF stations,
IV: dindependent VHF stations,

IU: independent UHF stations,

expression (2) for share of U-audience can be expanded and added over

all independent UHF's to give:

(1-H)) a,
Iy~
y s, = . 7 : T . (6)
1U a, + a, + (1-H)) a, + (1-H a
N &yl Ny i w i

If C-audience is neglected (and this is reasonable because inde-
pendent stations are generally found in large markets, where cable
penetration is typically still low), total U-audience is uA, where u
is UHF penetration and A is total audience in the market. Writing

2 Ai/uA for z Si in (6) and solving for z a; , ome finds

U 1U i
Ya, + ] a, + (1-0)] a, ) A,
T a =N T’ Ny * v~ 7
Iu * 1-H uA - ] A,
w

Previous work in this section either calculates or tells how to calcu-
late all of the terms on the right hand side of (7), so the expression

is easily evaluated. Partition of z a, among individual UHF independents
1U
is then made in proportion to Ai

% * *
In this section, I have described a model that can be used to

calculate television stations' local audiences, with and without cable.

The model is applied in the next section.
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III. THE RESULTS

In this section, I apply the model to estimate the potential
impact of cable growth on the revenue of non-network UHF stations

in the top 100 markets (where almost all such stations are located).

FOUR DEVELOPMENTS OVER TIME

For modeling purposes, I distinguish among four developments that
will affect the revenues of independent UHF stations over the next 15

years or so.

1. Cable systems will continue to expand and to increase in

number.

2. As older television sets are scrapped and replaced with newer
ones, the fraction of homes that have UHF receivers (UHF penetration)

will increase toward 100 percent.

3. A variety of technological changes will reduce the handicap
faced by UHF stations in competition with VHFs, Among these are the
progressive introduction, already mandated by the FCC, of sets that
have UHF tuners that are as easy to use as VHF tuners;l increases in
the transmitter power used by UHF stations; and possible improvements

in UHF antennas and receivers.

4, Other factors, including population and income growth, will
tend to increase broadcast revenues as time goes on. I shall refer

to revenue growth due to these other factors as ''secular growth.,'

Rather than projecting the course of each of these four develop-
ments year by year into the future -- a dubious procedure at best -—-
and then using the projections to calculate a single growth curve for
UHF revenues, I adopt another approach that is both simpler and more
illuminating. Under this approach, the four developments are taken

into account in different ways.

lAccording to Television Digest, June 22, 1970, p. 7, 10 percent
of all models produced after July 1, 1971 must have compatible tuners,
then 40 percent after the same date in 1972, 70 percent in 1973, and
100 percent in 1974,
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Significant stages in development 2, increasing UHF penetration,
and development 3, decreasing UHF handicap, are used to define three
"environments" that more or less correspond to particular years. These

three are:

o 1968 environment, with UHF set penetration by market at
November 1968 levelsl and UHF handicap of about one-half as estimated

in the previous section using 1968 data.

o 1975 environment, in which UHF set penetration is assumed to
reach 100 percent, but UHF handicap remains unchanged at the 1968
level. (The real 1975 will not be exactly like that, of course. UHF
set penetration will still be somewhat less than 100 percent, and the
UHF handicap will have declined somewhat from the 1968 level, if only
because about 25 million sets with comparable tuners will be in use

by that time.z)

o 1985 environment, in which technological improvements are
-assumed to have eliminated the UHF handicap entirely. (This is prob-
ably an extreme assumption. It seems unlikely that the UHF handicap

will ever completely disappear.)

Development 1, cable growth, is taken into account in a different
way. In each of the three environments, I calculate answers to two

questions:

o Without cable: What would the revenue of UHF independent

stations be if there were no cable at all in any markets?

o With cable: What would it be if cable systems carrying an
attractive set of distant signals had reached their expected ultimate

penetration in each market?

lARB estimates from Television Factbook, 1969-1970 edition, No.
39, Services Volume, published by Television Digest, Inc., Washington,
D.C., 1969, pp. 22a-25a.

2This very rough estimate is computed assuming 12 million new sets
each year and the time table for compatible tuners (see footnote 1,
p. 15). Neglecting the distinction between '‘percent of models' and
percent of sets, .1 x 12 = 1.2 million sets with compatible tuners will
be produced during the year ending July 1, 1972; .4 x 12 = 4.8 more by
1973; .7 x 12 = 8.4 more by 1974; and 1.0 x 12 = 12 more by 1975, for
a total of 26.4 million sets.
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Comparison of the answers to the two questions shows the potential
impact of cable in each of the environments.

It is necessary, of course, to specify what is meant by "an

attractive set of distant signals' and "ultimate penetration' before
it is possible to calculate the answers to the second question. That
is, the cable systems to be used in the 'with-cable" calculations must

be described.

I assume that all cable systems carry four very attractive distant
independents, equivalent to the most popular independent from New York,
Chicago, and Los Angeles plus the second most popular from New York.
Additionally, I assume that distant network signals are carried to
make up for any that are missing locally, in order to give cable sub-
scribers full three-network service. This is only necessary in one
of the markets involved in the calculations here, and so has little

effect in the average results.

The "ultimate penetration' that all systems are assumed to have
reached in the with-cable calculations is estimated in my earlier
report.l There, a set of growth curves is statistically fitted to
data on existing cable systems. The resulting estimates give the
penetrations at which cable growth can be expected to level off, de-
pending on the amount of service available locally over the air and
the number of distant signals brought in by cable. For systems carry-

ing four or more distant signals, expected ultimate penetration is as

follows:
Number of local Percent of viewing
stations available households who ulti-
over the air mately will subscribe
2 or fewer 63
3 to 6 53
7 or more 45 .

Because cable subscribers generally watch more television than do non-

subscribers, the figures are given in terms of households watching

lImpact of Cable, Ch. II.
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television, rather than all households. Ultimate penetration in terms

of all households would be somewhat lower.1

Development 4, secular growth, is taken into account in yet
another way. At first, I shall ignore it, that is, make the calcu-
lations as though the only things to affect UHF revenues are changes
in cable, UHF penetration, and UHF handicap. Secular growth is brought

back into the picture at the end of this section.

AN EXAMPLE OF THE CALCULATIONS

In overview, my method of evaluating impact is to compare UHF
independent stations revenue with and without cable, in three different
time-period environments, using the model described above. For illus-
trative purposes, I work through the calculations for impact on one

hypothetical UHF station -- call it WUHF,.

The Hypothetical Market

WUHF is a UHF independent that is doing fairly well (attracting
measurable audiences) in one of the top 100 markets. Its only local
competition is three network-affiliated VHF stations. Let us suppose
that according to the American Research Bureau (ARB) February/March
1968 survey, WUHF's average prime-time audience is 5.7 thousand homes.
This compares with 339.0 thousand for the network affiliates together.
Total audience for the market is 339.0+5.7 = 344.7 thousand homes.

UHF set penetration in WUHF's market is relatively low: 58 percent,

according to the November 1968 ARB estimate.

In general, one would use equation (7) to calculate the attrac-
tiveness index for a UHF independent. The case of WUHF is particularly
simple, however, because its only competition is from the VHF affiliates.
WUHF's effective attractiveness index for over-the-alr broadcasting
is found by comparing its share of U-audience with the affiliates'

share of U-audience. Total U-audience is .58x344.7 = 199.9; of that,

lIrgpact of Cable, pp. 21-25.
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all except WUHF's 5.7 thousand watch the network stations. The attrac-
tiveness indices have the same ratio as do the audiences. Since the
attractiveness index for the three network stations together is 1, WUHF's

effective attractiveness index is computed as 5.7/(199.9-5.7) = .029.

In competing with the VHF affiliates for U-audience, WUHF is
handicapped by the technological disadvantages discussed in Section
II. To find WUHF's intrinsic attractiveness index -- that is, its
attractiveness index should the disadvantages somehow be overcome --
one must correct for the UHF handicap. I estimate the handicap to
be .543, so WUHF's intrinsic attractiveness index is calculated as

.029/(1-.543) = .064.

The Distant Signals

All of the distant signals assumed to be carried by the cable
systems in WUHF's market are VHF independents. Their attractiveness
indices are therefore calculated as the ratios of their audience to
‘total network audience in their home markets. The relevant data from

the ARB survey are as follows:

Independent Network Attractiveness
station's audience audience index
433.8 2639.8 .164
197.3 2639.8 .075
185.2 1418.4 .131
160.4 1317.8 .122
.492

The total attractiveness index for all four distant signals together

is thus .492.

The Six Cases

We now have sufficient information to use the model to calculate
WUHF's total audience, with and without cable, in each of the three
environments. The calculations described in the following paragraphs

are given in Table 2. In summary they show the following:
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Table 2

AN EXAMPLE OF THE CALCULATIONS OF IMPACT OF CABLE ON AUDIENCE

WUEF's
Audience Households Audience

Classification Fraction (1000's) WUHF's Share (1000's)
1968

Without Cable

V-audience 42 144.8 0.0
U-audience .58 199.9 .029/(1+.029) =,028 5.7
Total 1.00 344.7 5.7
With Cable

V-audience .20 68.9 ) 0.0
U~audience 27 93.1 ,029/(1+.029) =.028 2.6
C-audience .53 182.7 L0647/ (1+.492+.064) =.041 7.5
Total 1.00 344.,7 10.1
1975

Without Cable

U-audience 1.00 344.,7 .029/(1+.029) =,028 9.7
With Cable

U-audience 47 162.0 .029/(1+.029) =,028 4.6
C-audience .53 182.7 064/ (14.492+.064) =,041 7.5
Total 1.00 344.7 12.1
1985

Without Cable

U-audience 1.00 344.,7 064/ (1+.064) =,060 20.7
With Cable

U-audience A7 162.0 L0647/ (1+.064) =,060 9.7
C-audience .53 182.7 064/ (1+.,492+.064) =.041 7.5

~
N

Total 1.00 344.7 1




-21~

WUHF's Audience (1000's)

Environment Without Cable With Cable
1968 5.7 10.1
1975 9.7 12.1
1985 20.7 17.2 .

For the 1968 environment without cable, total audience is parti-
tioned in proportion to UHF set penetration: 58 percent, or 199.9
thousand homes, are U-audience; 42 percent, or 144.8 thousand homes,
are V-audience. WUHF's share of V-audience is zero, since it cannot
be received on sets without UHF tuners. It competes for U-audience
with the three network affiliates. Here its share equals its effective
attractiveness index divided by the sum of the indices for all four
stations: .029/(1+.029) = .028, A .028 share of 199.9 thousand U-

audience homes is 5.7 thousand homes watching WUHF.

Adding cable to the 1968 environment, I assume that 53 percent
of both V-audience and U-audience subscribe to the new service. Total
“audience is then divided into three categories: 20 percent, or 68.9
thousand homes of V-audience; 27 percent, or 93.1 thousand homes of
U~audience; and 53 percent, or 182.7 thousand homes of C-audience.
WUHF's competition for U-audience is unchanged; here it picks up a

.028 share of 93.1 thousand homes, or 2.6 thousand homes.

Competing for C-audience, WUHF is on the same technical footing
as the VHF stations. On cable, it faces none of the reception prob-
lems that it does over the air. Since the UHF handicap is eliminated
on the cable, WUHF's intrinsic attractiveness index of .064 is relevant.
There is more competition on the cable, however: four distant inde-
pendents whose attractiveness indices total ,492, in addition to the
local network affiliates. WUHF's share of C-audience is therefore
.064/(1+.492+.064) = ,041; it gets a larger share of C-audience than
of U-audience, in spite of the extra competition on the cable. A .041
share of 182.7 is 7.5 thousand homes, giving a total audience of 7.5+2.6
= 10.1 thousand homes. This is a substantial increase over the without-

cable case, in which only 5.7 thousand homes watched WUHF.
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In the 1975 environment, UHF set penetration is 100 percent.
Without cable, then, all 344.7 thousand prime time viewing homes
are U~audience. There is no change in UHF handicap or in competi-

| tion over the air, so WUHF's share is .028 of 344.7, or 9.7 thousand
homes.

With cable in 1975, 53 percent of 344.7, or 182.7 thousand homes
are C-audience; the remainder, 162.0 thousand homes, are U~audience.
WUHF's .028 share of U-audience is 4.6 thousand homes. Its .041 share
of C-audience is 7.5 thousand homes. The total is 12.1 thousand homes,

compared with 9.7 thousand in the without-cable case. Cable, then,

helps WUHF in the 1975 environment, but less dramatically than in 1968.

In the 1985 environment, technological advances have overcome
the UHF handicap, so WUHF's intrinsic attractiveness index is relevant
over the air as well as on the cable. Its over-the-air share, com-
peting only with the network affiliates, is thus .064/(1+.064) = .060,
Without cable, all 344.7 thousand viewing homes are U-audience. WUHF's

".060 share is 20,7 thousand homes.

With cable, WUHF gets a .060 share of a smaller U-audience:
.060x162.0 = 9,7 thousand homes. On the cable, its share is still
.041x182.7 = 7.5 thousand homes, for a total of 9.7+7.5 = 17.2 thou-
sand homes -- less than the 20.7 thousand homes calculated for the
without-cable case. In the 1985 environment, WUHF's audience is

somewhat smaller with cable than without.

THE IMPACT OF CABLE

The example above shows how the calculations are done for one
station. To assess the potential impact of cable, I perform similar
calculations for all UHF independent stations in the top 100 markets:l

in all, 43 stations located in 27 different markets.

1 . . .

Except for Hartford-New Haven, which was omitted because it has
four network affiliates, and San Diego, which was omitted because one
station in the market does not report revenue data to the FCC.
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The resulting audience figures for each station are translated
into revenue using a relationship estimated for all non-affiliated
stations in my earlier report.1 The relationship is curved, but over
the range of audience attracted by UHF independents the curvature is
very slight. Over this range, changes in revenue are very nearly pro-

portional to changes in audience.

*

* ®

The exact relationship, estimated by using observations on 58
non-affiliated stations (both UHF and VHF) during 1968, is
R = -35.7 + 88.10A - .08017A% (8)
(-0.17) (16.05) (-5.20)
where R is revenue in thousands of dollars and A is prime-time audience

in thousands of homes. Student's t values are shown in parentheses;

R-squared is ,931.

* * *

These calculations give total UHF independent revenue in the six

cases:
Environment Without Cable With Cable
1968 100 151
1975 144 172
1985 280 234 .

Revenue is expressed here as a percentage of revenue in the 1968
environment without cable. These results are shown graphically in

Figure 1.

The effect of cable is to increase the revenues of UHF independent
stations in the near term (say through the 1970s), and decrease them
in later years. In the 1968 environment, revenue with cable is 51
percent higher than without cable. Here, cable helps UHF in two ways.
First, it brings UHF stations into homes that do not have UHF receivers.

Second, in homes with UHF receivers it delivers UHF stations with the

lIn]pact of Cable, p. 39.
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Fig.1 — Impact of cable on revenues
of independent UHF stations

same technical quality as VHF stations. Although there is more com-
petition on the cable than over the air, the audience gain due to
improved reception more than offsets the loss due to fragmentation.
Thus, cable gives UHF independents some audience instead of none in
homes with VHF-only receivers, and more audience instead of some in

homes with UHF receivers.

In the 1975 environment, cable helps UHF independents in only
the second way, because in this environment I assume that all homes
have UHF receivers., Cable still overcomes UHF's technical handicaps,

so UHF independents get larger audience shares on the cable than over



~25-

the air. This help is enough to boost revenues by about 20 percent in

the 1975 environment.

TIn the 1985 environment, UHF penetration is complete, and the
handicap has been eliminated, so there is no way for cable to help
UHF stations. There is nothing to offset the impact of audience
fragmentation in this environment, so cable results in a 16 percent

decrease in revenues.

Referring to Figure 1, it is apparent that the impact of cable
is smaller than the impact of increasing UHF penetration and decreasing
UHF handicap. Regardless of what happens to cable, developments 2 and
3 will result in 1985 revenues 134 to 180 percent above the 1968 without-
cable level. In contrast, ultimate cable penetration rather than no
cable makes a difference that ranges between plus 51 percent in 1968

and minus 16 percent in 1985.

THE IMPACT OF SECULAR GROWTH DWARFS THAT OF CABLE

So far, the calculations have only taken into account develop-
ments 1, increasing cable; 2, increasing UHF penetration; and 3, de-
creasing UHF handicap. I now turn to development 4, secular growth

in revenue due to population and income growth and other factors.

All of the calculations so far assume that total audience in
each market is constant. In fact, however, as population grows, aud-
ience sizes and hence station revenues will increase as well. Also,
as personal income grows, each viewing household will become more
valuable to advertisers, also tending to increase station revenues.
Other developments that are more difficult to foresee may also have an
important influence on the revenues of UHF independent stations. For
example, there may be changes in the competitive position of UHF inde-
pendents relative to other stations and other media. Rules such as
the ban on cigarette advertising may also have a large impact on

revenues,

In light of the many uncertainties, one cannot confidently project

any particular rate of secular growth in UHF independent stations’
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revenues due to these long-run factors, Instead, I treat this develop-
ment by looking at a reasonable range of secular growth rates and

seeing what effect they would have on revenues.

I consider 0, 5, and 10 percent annual growth rates. For a
secular growth rate of zero, revenues are as calculated and discussed
above. (Revenues increase over time in this case, but only because
of increasing UHF set penetration and decreasing UHF handicap.) At
a 5 percent annual rate, revenues would additionally increase by a
factor of 1.057 = 1,41 in the seven years from 1968 to 1975. A secu-
lar growth rate of 5 percent, then, would increase 1975 revenues with-
out cable from 144 percent to 203 percent (1.41x144) of the 1968

base.

Similar growth factors for other growth rates and time periods

are as follows:

Growth rate 1968-1975 1968-1985
0 percent 1.00 1.00
5 percent 1.41 2.29
10 percent 1.95 5,05

These factors are used to plot the three sets of revenue growth
curves in Figure 2. The bottom set, that for a zero secular growth
rate, is exactly the same as the curves in Figure 1, except that
they are squashed down by the smaller vertical scale in Figure 2.
That is, the two lines in the bottom set indicate UHF independent
revenues with and without cable. The shaded area between them indi-

cates the difference that cable can make.

Similar sets of growth curves, assuming 5 percent and 10 percent
secular growth rates, are plotted above the curves for zero secular
growth. It is obvious from the figure that a small difference in
secular growth rate makes a large difference in future revenue. A

change in secular growth rate of only 1 percent, for example, has

about the same impact on 1985 revenue as does cable.
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SUMMARY

Using my model to calculate the revenue of all non-network UHF
stations in the top 100 markets, I assess the impact of four develop-

ments over time:

1. increasing cable penetration;

2. increasing UHF penetration;

3. decreasing UHF handicap; and

4, secular growth in revenue due to other long-run

factors.

Over the near term, say through the 1970s, cable increases revenues
by offsetting the effects of incomplete UHF penetration and UHF's
technical handicaps. In the more distant future, when UHF no longer
faces either of these disadvantages, cable decreases revenues because

of audience fragmentation.

The impact of cable is small, however, compared with that of the
‘other three developments, For example, with complete UHF penetration,
complete elimination of the UHF handicap, and 5 percent secular growth,
1985 revenues are about six times the 1968 base in any event; whether
or not there is cable makes relatively little difference. (The multi-

ple is 6.4 without cable, 5.4 with cable.)
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IV. SOME QUALIFICATIONS

As I stressed at the beginning of Section II, a model is neces-
sarily less than completely realistic. In this section I discuss some
of the ways in which my model may depart from reality, and how the

departures may affect the results.

THE VALUE OF DISTANT AUDIENCE AND A POSSIBLE '"'IWO UHF'" RULE

In the calculations above I have assumed that four attractive VHF
independents are carried as distant signals by all cable systems in
the top 100 markets. If that were in fact the case, these four sta-
tions would benefit greatly from cable, because their large distant

audiences would bring them substantially increased advertising revenue.

It seems more likely, however, that cable systems will continue
to pick distant signals from nearby markets. This would help UHF
independents (relative to the calculated impact) in two ways. First,
nearby signals are apt to be less attractive than the very strongly
programmed ones used in the calculations. Thus the effect of audience

fragmentation would be less than calculated.

Second, and more important, some UHF independents would be among
the stations carried by cable into distant markets. The distant audi-
ence picked up by these stations would increase their advertising

revenue above the levels calculated.

The value of distant audience suggests a possible way to use
cable to "affirmatively promote' UHF broadcasting.l Currently con-
templated rules would permit cable systems to carry four distant

signals into the top 100 markets.2 By requiring that at least two

1”Affirmative promotion' of UHF is the rationale behind the com-
merical substitution plan outlined by the FCC in Second Further Notice
of Proposed Rule Making in Docket No. 18397-A, 24 FCC 2d 580, June 24,
1970. See particularly p. 3, paragraph 4, Hereafter cited as Second
Further Notice.

2Second Further Notice, p. 3.
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of the four be UHF stations, perhaps whichever are nearest the cable
system, the FCC could ensure that UHF broadcasters would receive a

substantial share of the valuable distant audience.

ATTRACTIVENESS OF DISTANT SIGNALS AND PROGRAM ORIGINATIONS

In the near term, the assumed line-up of distant signals is cer-
tainly more attractive than any that will actually be carried by cable,

so the effect of fragmentation is overstated above.

In the more distant future, independent stations that are carried
on many cable systems may act more and more as informal cable networks,
and increase the strength of their programming until some distant-sig-
nal packages may be even more attractive than that assumed. When and
if that happens, my model understates fragmentation, and hence over-

states revenue with cable.

I have also assumed that program originations by cable systems
have no significant fragmentation effect. This is certainly accurate
in the near term, but in the longer run, more-popular originations

attracting significant audience shares are at least a possibility,

CABLE PENETRATION

The strength of distant signals and originations also has some
influence on the levels of cable penetration ultimately to be expected.
The levels used in the calculations are careful estimates based on the
kinds of service packages currently offered. If more attractive dis-
tant signals and originations were offered, or if radically new types
of service came to motivate a significant part of the demand for cable,

ultimate penetrations would be higher than my estimates.

Higher cable penetration means greater impact on revenues, either
positive or negative. For UHF independents, then, higher penetration
during the 1970s would mean even more help from cable. During later
years, when the higher penetrations are more likely to materialize,

higher penetration would mean more harm,
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THE UHF HANDICAP

The Kaiser Broadcasting Corporation argues that my estimate of
the UHF handicap is seriously exaggerated.l They calculate the audience
share that the Cincinnati UHF independent would have if it were a VHF,
using my estimate of the handicap. Finding that share higher than that
of any VHF independent in a comparable market,2 they conclude that my
handicap does not apply ''to major market UHF independents such as the

one in Cincinnati, which employ maximum or near-maximum facilities."

The peoint is wvalid, but not very important. My estimate is an
average value of the handicap. As such, it is bound to be too high for
some particular stations, too low for others. It is not at all sur-

prising that Kaiser was able to find a station for which it is too high.

Kaiser's comment does raise a more important issue, however. My
estimate of the handicap is an average for network affiliated UHFs, but
I apply it to the calculation of audiences for non-affiliated UHFs. Are
the average handicaps for the two classes of stations likely to be the

same?

Although I have no data on transmitter power or UHF reception
problems for particular stations, I suspect that, if anything, the

average handicap for affiliates underestimates the average handicap

for independents, There is probably some positive correlation between
station profitability and the use of "maximum or near-maximum facilities."
And the affiliates are much more profitable than the independents. In

contrast to the 2 out of 37 independents that reported a profit in 1968,

lComments of the Kaiser Broadcasting Corporation before the Fed-
eral Communications Commission, Docket 18397-A, December 4, 1970, p. 4.
Hereafter cited as Kaiser Filing.

2Kaiser overstates the size of the discrepancy, though, saying
that '"application of [Park's estimate of the] handicap to Cincinnati
market figures results in the conclusion that if the independent station
were broadcast on VHF or on a local cable system, it would achieve an
audience share of 23.7 percent...much higher than the 15 percent...
achieved by the VHF independent in Portland...." Kaiser Filing, p. 33.
The ARB Day-Part Summary for November 1968 gives the Portland inde-
pendent's 9 am to midnight share as 20 percent -- not very much less
than the share calculated for the Cincinnati independent.
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51 out of 81 UHF affillates were profitable.1 If my estimate of the
handicap is too low, estimated revenues with cable in the 1968 and
1975 environments are too low as well, and thus the help given UHF

independents is understated above.

Another issue related to the UHF handicap is raised by the National
~ Association of Broadcasters (NAB), which suggests that cable may elimi-
nate only a fraction of the handicap.2 If that were the case, then
with-cable revenues calculated for the 1968 and 1975 environments

would be overstated. However, NAB's suggestion is based on very limited
data, and seems to me to be much less persuasive than the simple obser-
vation that the technical quality of a UHF station on the cable is

equal to that of a VHF.

Still another way that my model may depart from reality is by
assuming that the UHF handicap over the air will be completely elimi-
nated in time. If some part of the handicap is not overcome by tech-
nological advances, then revenues with cable, revenues without cable,
and the (negative) percentage impact of cable are all overestimated

in the 1985 environment.

SIGNAL OVERLAP

The fact that television signals can usually be received not just
in their home market but in adjacent markets as well raises two issues.
First, there is some suggestion that the FCC is considering permitting
cable systems to carry not just local stations plus four distant inde-
pendents, but all overlapping signals from adjacent markets as well.3

The Association of Maximum Service Telecasters (AMST)4 and others

l1968 Financial Data, Table 5.

2Comments of the National Association of Broadcasters before the
Federal Communications Commission, Docket 18397-A, December 7, 1970,
Appendix D, pp. 15-16.

3Second Further Notice, p. 8, paragraph 14,

4Comments of Association of Maximum Service Telecasters, Inc.,
before the Federal Communications Commission, Docket 18397-A, December
7, 1970, pp. 9-11.
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argue convincingly that this would fragment the local audience much

more than would four distant independents alone. I agree. My calcu-
lations deal only with the impact of four distant independents. Revenues
with cable would be substantially lower than those calculated above if

carriage of overlapping signals were also allowed.

Second, the mere existence of overlapping signals is a departure
from the assumptions of my model, even 1f they are not carried on the
cable. I treat all audience for the stations in a particular market
as though it could receive only that market's stations. In fact, most
of the audience can receive adjacent market stations as well; some of

the audience, of course, even live in adjacent markets,

By ignoring overlap, I overestimate the fragmentation caused by
cable. The reason is that the audience without cable is more frag-
mented in reality than in the model. Fragmentation caused by addi-

tional signals is less, the more fragmented the audience already is.

Let us look at a simple example, assuming that all stations get
equal shares. Bringing in one additional station where only one could
be received before reduces local audience by one-half. Bringing in
one additional station where two could be received before reduces local
audience by only one~third. By ignoring overlap, I am essentially
treating the two-station case as though it were the one-station case.
On this ground, then, revenue with cable is underestimated by my model,
so UHF independents are helped more and hurt less than shown in Figure

1.

THE VALUE OF DIFFERENT DAY PARTS

Covington and Burlingl and others have rightly pointed out that
the use of impact during prime time as a proxy for impact during all
day parts understates the effect of fragmentation on revenues. This

is because independents generally attract larger audience shares

lJoint Comments on Behalf of 21 Television Broadcast Stations
before the Federal Communications Commission, Docket 18397-A, December
7, 1970, pp. 23-24. Hereafter cited as 21 Stations Filing.
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during non-prime time. The distant independents carried on the cable
are relatively more attractive during day parts other *han prime time,
and thus make greater inroads into local audience. But by using only
prime time my model unrealistically postulates that fragmentation is

the same during other day parts as during prime time.

The effect of taking this qualification into account can be
roughly calculated as follows. Consider the hypothetical station,
WUHF, used for the example in Table 2. Say, approximately correctly,
that independent stations are half again as attractive relative to
network stations during non-prime time as during prime time. That is,
the attractiveness indices for WUHF and the four distant independents
during non-prime time are 1.5 times the prime-time indices used in

Table 2, as follows:

Prime time Non-prime time

WUHF's effective index

(over the air) .029 .0435
WUHF's intrinsic index

{on the cable) .064 .096
Distant independents' index 492 .738
Network affiliates' index 1.000 1.000 .

In the 1975 environment, Table 2 gives WUHF's over-the-air share
(during prime time) as .028. Its non-prime-time share is calculated
using its larger non-prime-time attractiveness index as .0435/(1+.0435) =
.042, or 1,5 times its prime-time share. This is the normal ratio.

By using prime-time shares as proxies for shares during all day parts
in my earlier calculations, I implicitly assume that this normal ratio

applies to the with-cable case as well.

In fact, however, the ratio in the with-cable case is lower.
Table 2 gives WUHF's share of prime-time audience on the cable as .041.
Its share of non-prime-time audience on the cable is calculated as
.096/(1+.738+.096) = .052., Thus the ratio on the cable is only
.052/.041 = 1.27,

Therefore, we see that my earlier calculations overestimate WUHF's

share of cable audience during non-prime time by about 15 percent
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[(1.50-1,27)/1.50 = .153]. What effect does this have on estimated
revenues? In my earlier report, I estimate that non-prime time accounts
for roughly 40 percent of the revenue of network affiliates.1 Assume
that the same percentage applies to independents.2 Then we have a 15
percent overestimate of 53 percent of the audience (cable subscribers)
during a day part that accounts for 40 percent of revenue. On this
ground, then, my model overstates revenue in the 1975 environment with

cable by about 3 percent (15x.53x.40 = 3.2).

AUDIENCE BEHAVIOR

There are a large number of ways in which audience behavior in

reality may depart from audience behavior in my model.

I assume that total audience is not increased by an increase in
the number of signal choices available. There is some evidence to
support this assumption in the FCC Staff Report.3 However, work under
way at Yale University4 suggests that additional signals do increase
viewing, at least until five or six total signals are available. If
additional signals increase viewing, my calculations underestimate
revenue with cable, so that cable helps UHF independents more and

hurts them less than shown in Figure 1.

Also, I ignore the possibility that stations may be more attrac-
tive in their local markets than in distant ones because they tailor
their programming to local interests. If local stations do have a

competitive edge over distant signals, audience fragmentation with

lImpact of Cable, p. 63.

2Independents differ from affiliates in two offsetting ways. First,
much of an affiliate's real prime-time revenue is received in kind, in
the form of free network programming, rather than in cash. Thus 40
percent is an overestimate of the real value of non-prime time to
affiliates. On this ground, one would expect non-prime time to con-
tribute less than 40 percent to the revenues of independents, since
their revenues are all in cash. On the other hand, independents get
a larger fraction of their audiences during non-prime time than do
affiliates. I assume that the two effects cancel out.

3FCC Staff Report, pp. 12-15.

4By Professors Merton J. Peck and John J. McGowan.
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cable is less severe than I estimate, and again cable helps more and

hurts less than I have calculated.

Finally, 1 note an assertion advanced by Kaiser,1 that there
is an upper limit of perhaps 30 percent to the share of the audience
that will watch independent programming, no matter how many independ-
ents are avallable or how good their programs are. That is, there are
essentially separate, non-competitive audiences for network programs
and for independent programs. If this were true, thqg most of the
impact of fragmentation would be borne by independent stations, and

audiences of network affiliates would be little reduced by cable.

In the absence of any evidence for the assertion -- and Kaiser
offers none at all -- I continue to find my formulation of the audience
split relationship much more plausible, Network and independent pro-
gramming are sufficiently similar in content that it is difficult to

believe that they appeal to two separate audiences.

As comments by Fisher and Kraft2 on the FCC Staff Report make
clear, there are many possible qualifications to my (or anyone's)
model of audience behavior. Given sufficient time and sufficient

data, some of these would be worth investigating.

Otherwise, one can do little more than to be aware of the possible
qualifications when assessing the plausibility of the model. Some of
the qualifications discussed in this section would work one way on the
results, some another way. My own assessment is that the qualifications
do not, on balance, lead to any significant bias in the results, either
upward or downward. Although my results are necessarily surrounded by
some uncertainty, they remain reasonably good, and certainly the best

available estimates of the impact of cable on UHF independents.

lKaiser Filing, pp. 3-4, 28-29.

2Franklin M., Fisher and Gerald Kraft, 'The Impact of CATV on
Local Television Stations: A Critique of the FCC's Staff Report,"
Charles River Associates, Inc., Cambridge, Massachusetts, September
1970, in 21 Station Filing.
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V. SOME EVIDENCE

Calculations using my model indicate that non-network UHF stations
should attract larger audience shares among cable subscribers than they
do over the air -- even correcting for less than 100 percent UHF pene-
tration. The model is necessarily only an approximation to reality,
however, as the discussion of qualifications in Section IV indicates.
Some of the qualifications would strengthen the results, but others
would weaken them -- or, conceivably, reverse them. Therefore, to test
this important implication of the model, one would very much like to

have some data on cable versus over-the-air viewing of UHF independents.

The only data available at the time my earlier report was written,
as far as I know, are those relating to KCST, the non-network UHF
station in San Diego.l These data are rather ambiguous, showing
higher KCST shares on the cable during some day parts, higher shares
over the air during others, but most often the same (very low) share
for both methods of transmission. One problem is that the numbers are
all rounded to the nearest percentage point, effectively obscuring any
differences that may have been apparent in the original counts. And
because the shares themselves are mostly only 1 or 2 percent, the dif-
ferences obscured by rounding may be fairly large relative to the

reported shares,

Since then, fortunately, a small amount of additional evidence
has been made public in two filings before the FCC. Although far too

little to be conclusive, it does offer some support for my model.

EVIDENCE FROM THE KAISER FILING

The Kaiser Filing reports on viewing of the three Philadelphia
UHF independents by subscribers to a cable system in Lebanon, Pennsyl-

L2 .
vania. Telephone surveys were made for each of two time periods

lReproduced in FCC Staff Report, Appendix 2.

2Kaiser Filing, pp. 23-26.
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(5-6 pm, and 9-10 pm) during two four-day periods (September 8 to 11,
1970, and September 29 to October 2, 1970).

There were no simultaneous surveys of over-the-air audience shares
for these stations, Instead, for comparison, Kaiser cites metro area
shares reported by ARB for the same time periods during the regular
July 1970 survey., The shares for the three UHF independents combined

in each of these circumstances are shown in Table 3.

Table 3

METRO AREA VERSUS CABLE AUDIENCE SHARES FOR
PHILADELPHIA'S UHF INDEPENDENTS

Philadelphia Cable

Metro Area, Sept. 8-11, Sept. 29-
Time Period July 1970 1970 Oct, 2, 1970
5-6 pm 19 29 45
9-10 pm 15 18 19

Source: Kaiser Filing, p. 24.

The three stations attracted substantially larger shares on the
cable in the 5-6 pm period, and somewhat larger shares in the 9-10 pm
period. Kaiser rightly points out that part of the difference may be
due to seasonal differences between the metro share observations in
July and the cable share observations in September. However, it is
also true that the difference would be even larger if the comparison
had been made, not to the metro share, but rather to the over-the-air
share in Philadelphia's ADI or TSA. These shares would be smaller
than the metro shares, because UHF's technical handicap is larger

in areas farther from the center of the market.

lARB reports associate three nested areas with most television
markets: (1) Metro area, which corresponds roughly to the Department
of Commerce's standard metropolitan statistical area (SMSA); (2) Area
of dominant influence (ADI), in which the market's stations attract a
plurality of all television audience; (3) Total survey area (TSA), which
extends beyond the ADI to include roughly 98 percent of all audience for
the market's stations.
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Kaiser interprets these results as '"support [for] the view that,

absent importation of additional independent competition, CATV carriage

enables UHF independents to compete on approximately the same terms as

those on which VHF independents compete."1

I interpret them as evidence for the stronger position that cable

. benefits non—network UHFs even with additional independent competition.

My reasoning is as follows. The cable system whose subscribers were
surveyed carries, in addition to the three Philadelphia independents,
three Philadelphia network stations and four network affiliates from
the Harrisburg-Lancaster-Lebanon-York market. During prime time (in-
cluding 9-10 pm), when affiliates broadcast network programs almost
exclusively, this line~up does not confront the Philadelphia UHFs with
"additional independent competition." During fringe periods (including
5-6 pm), however, network affiliates typically broadcast non-network
programs. In the 5-6 pm period, then, the competition facing the
Philadelphia UHFs on the cable is equivalent to three network stations

plus four independents. Even with this competition, the Kaiser survey

shows that the UHF independents' audience shares were much larger on

the cable than over the air.2

EVIDENCE FROM THE ABC FILING3

The American Broadcasting Company commissioned special analyses
by the A. C. Nielsen Company of over-the-air versus cable viewing of
UHF independents. The resulting data generally support the implica-
tion of my model that UHF independent shares are higher among cable

subscribers than they are over the air in households with UHF receivers.

lKaiser Filing, p. 24, my emphasis.

2Additional evidence of a sort from Kaiser: In the November 9,
1970 Television Digest, Sol Schildhause is quoted as saying 'Kaiser
Bestg.'s Richard Block reported that Kaiser's UHF audiences double
when they get onto cable systems."

3Comments of the American Broadcasting Company before the Federal
Communications Commission, Docket 18397-A, December 7, 1970. Hereafter

cited as ABC Filing.
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Unfortunately, the data are incorrectly treated and interpreted
in the ABC filing.1 A correct treatment of the data is presanted in
Table 4. I explain in the next paragraphs how the ABC analysis went

wrong.

ABC received from Nielsen estimates of shares in (a) cable homes
and (b) all non-cable homes, both with and without UHF receivers. The
figures for cable homes are included in the filing. Those for non-
cable homes are not. Instead, ABC reports adjusted figures that pur-

port to be shares in non-cable homes that have UHF receivers.

ABC calculates the adjusted figures by dividing shares in all

non-cable homes (as reported by Nielsen) by the following numbers:

County "UHF conversion”
Allegheny .597
Northampton 404
San Diego . 388 .

The procedure is correct, but the numbers are wrong. Actual UHF

penetration levels in the three counties are approximated by these

ARB estimates from the Television Factbook:2

Corresponding
Area county UHF penetration
Pittsburgh metro area  Allegheny .71
Philadelphia ADI Northampton .86
San Diego metro area
and ADI San Diego .84

Why are the ABC (Nielsen) figures for UHF conversion so very low?
The reason is that they are not measures of UHF penetration at all.
The Nielsen conversion figures are based on answers to the question:
"What stations can be received in your home?" The Nielsen conversion
figure is the ratio of the number of homes that list a UHF station to

the number of homes surveyed. So it excludes not only homes without

lABC Filing, Attachments C and D.
relevision Factbook, 1970-1971 Edition, pp. 22a-25a.
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Table 4

OVER-THE-AIR VERSUS CABLE SHARES FOR UHF INDEPENDENTS

9 am - 12 pm Shares 5 pm - 7:30 pm Shares

Country and Over the Over the Over the Over the

Station@ Aird  Air/UHFC Cable AirdP  Air/UHFC cCable
Allegheny, Pa.

WPGH 4.8 6.8 6.4 11.2 15.8 10.6
Northampton, Pa.

WTAF 0.8 0.9 1.4 1.0 1.2 2.6

WPHL 1.8 2.1 3.2 3.8 4,4 5.5

WKBS 1.1 1.3 3.0 2.1 2.4 3.8

Total 3.7 4,3 7.6 6.9 8.0 11.9
San Diego, Ca.

KCST 1.2 1.4 2.0 1.5 1.8 4.4

Notes:

aAllegheny uses November 1969, March, May 1970 surveys; Northampton uses
November/December 1969, January/February, February/March, March/April, May
1970 surveys; San Diego uses the February/March 1970 survey.

bCalculated from "Share of UHF Homes No CATV" in ABC Filing by multi-
Plying by (erroneous) UHF conversion figures used in ABC Filing: Allegheny,
.597; Northampton, .404; San Diego, .388.

“Calculated from over—the-air shares, this table, by dividing by
(correct) UHF penetration figures for February/March 1969 from Television
Factbook, 1970-1971 edition, pp. 22a-25a: Allegheny (Pittsburgh metro area),
.71; Northampton (Philadelphia ADI), .86; San Diego (San Diego metro area
and ADI), .84,

Source: Based on Nielsen spgcial analyses reported in ABC Filing, Attach-
ments C and D.
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UHF receivers, but many homes with UHF receivers as well. For example,
it excludes homes that cannot receive a UHF station because they lack
an adequate UHF antenna, or because they are located too far from a
relatively weak UHF transmitter. Also, it excludes homes where UHF
stations can be received but are watched so seldom that the respon-

dent does not think of them while he is answering Nielsen's question,

By dividing by Nielsen's conversion figures, ABC is correcting
not only for incomplete UHF penetration, but also for a good portion
of UHF's technical handicap, and even for some of UHF's relatively
weak programming. Thus the analysis presented in the ABC filing tends
to confirm my calculations indicating that UHF independents will be
harmed by cable in the 1985 environment when the UHF handicap has
been eliminated. However, ABC's analysis is not relevant to the
question of whether cable will help or hurt UHF independents in the
1975 environment, when UHF penetration is 100 percent but the UHF

handicap still exists.

in contrast to the Nielsen estimates of "UHF conversiom," the
ARB figures tabulated above actually do estimate UHF set penetration.
The ARB figures are based on answers to "Is this an all-channel set

equipped to receive UHF?"

Fortunately, it is possible to re-do the analysis by working back-
wards from the numbers in the ABC filing. Nielsen's original figures
for shares over the air in all non-cable homes are derived by ''undoing"
ABC's adjustment, that is, multiplying ABC's "Share of UHF homes, No
CATV," by the "UHF conversions" tabulated above. The results are
listed as shares "Over the Air" in Table 4. To convert to shares over
the air in UHF households, I divide by ARR's UHF penetration estimates.

The resulting shares are listed in the table under "Over the Air/UHF."

Comparing shares over the air in UHF homes and on the cable shows
that the latter are generally higher. There are really two different
kinds of situations represented in Table 4. Allegheny and San Diego
Counties are both located at the heart of their market areas, where

the UHF technical handicap has the least effect. Northampton, in
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contrast, is located at the edge of the Philadelphia ADI, where the
handicap is more serious. In the former case, cable hurts the UHF
independent in Pittsburgh, but helps the one in San Diego. Im the
latter case, cable clearly helps the UHF independents. All six com-
parisons in Northampton County show higher shares on the cable than

_over the air in UHF homes,

SUMMARY

The most controversial prediction made by my model is that cable,
even when it carries distant signals, will help UHF independents, even
when UHF set penetration reaches 100 percent. This section has pre-

sented some evidence that supports the prediction.

The Kaiser Filing reports audience shares on the cable for the
three Philadelphia independent UHF stations. These cable shares are
higher than the station's over-the-air shares in the Philadelphia
metro area, even during fringe time, when the competition on the cable

is equivalent to three network affiliates plus four other independents.

The ABC Filing gives data on cable and over-the-air shares for
five stations in three counties. Properly interpreted, these data
show that four out of the five stations get higher audience shares on
the cable in competition with distant signals than they do over the

air in all-channel homes.
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VI. CONCLUSION

Cable's impact on non-network UHF stations over the next decade
depends largely on the balance of two opposing influences. On the
one hand, cable systems carrying distant signals tend to hurt local
~ stations by fragmenting their audiences. On the other hand, cable
tends to help UHF stations by overcoming the technical handicaps that

they face in competition with VHFs.

Even with 100 percent UHF set penetration, the balance works out
in my model so that cable helps UHF independents. It works out that
way partly because UHF independents are located in relatively large
markets with relatively large numbers of local stations; the audience
fragmentation caused by distant signals is less here than in smaller
markets with fewer stations. And partly it works out that way because
the UHF handicap, even in homes with UHF receivers, is quite large.

My estimate is that broadcast by UHF rather than VHF decreases a sig-
nal's attractiveness index by about one-half. For most UHF independents,
this means that broadcast by VHF -- or carriage on a cable without
distant signals -- would roughly double their audience in homes with

UHF receivers. The net impact of the two influences is that cable at
expected ultimate penetration would increase UHF independents' revenues
by about 20 percent in the mid-1970s when 100 percent UHF set penetra-

tion is reached.

This conclusion is the result of calculations using a model that,
like any model, is necessarily less than perfectly realistic. There
are many possible qualifications, some of which would strengthen the
result, and some of which would weaken it. Thus it is particularly
important to examine any relevant empirical evidence that may be
available. There isn't much, but what there is supports the model:
UHF independents generally get larger audience shares on the cable in
competition with distant signals than they do over the air in homes

with UUF sets.

Looking past this decade into the 1980s, one expects UHF's tech-

nical handicaps to be reduced or eliminated. As this occurs, the
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audience fragmentation effect of cable becomes dominant, and the impact
of cable is to reduce revenues of UHF independents. Were the handicap
to be completely eliminated, the reduction in revenue due to cable at

expected ultimate penetration is estimated to be 16 percent.

But the impact of cable in the 1980s is small compared with the
effect of other developments, some clearly foreseeable, others quite
wncertain., First, it is clear that UHF independents will be helped
considerably more by 100 percent UHF penetration and elimination of
the UHF handicap than they will be harmed by cable. Regardless of how
cable develops (or fails to develop), the effect of these two factors
alone is to more than double present revenues by 1985. Second, con-
tinued growth in population and income will tend to increase adver-
tising revenues for all media. A secular growth rate in revenues of
UHF independents as low as 1 percent, compounded over the years, would
completely offset the impact of cable in 1985 -- and growth rates on
the order of 5 or 10 percent seem more likely. Third, many unforeseen,
and probably unforeseeable, factors can affect UHF independents' revenues
either positively or negatively between now and 1985. The impact of

these factors may well be large compared with that of cable.

Summing up, then, cable seems likely to help non-network UHF
stations in a modest way through the 1970s. Cable's small negative
impact in the 1980s will probably be unobservable -- lost in the static

of more decisive developments.
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