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I. TINTRODUCTION

As demands for various radio services continue to rise, the
problem of scarcity of radio spectrum space becomes increasingly
severe. As in the case of other natural resources, such as land, oil,
and metals, pressing questions arise as to how best to allocate this
resource among competing uses. To be sure, spectrum space is different
from other resources in that it is not depleted after use; that is,
were over-the-air broadcasting suddenly to cease, the radio spectrum
would still exist for other uses unlike, say, coal where once used the
resource is gone forever. Still, at any particular time we do observe
spectrum congestion, at least in many frequency bands, along with pres-—
sures by other users to retain whatever rights they currently have to

the use of spectrum space.

THE USE OF RADIO SPECTRUM IN TELEVISION BROADCASTING

A large portion of the usable spectrum has been allocated to tele-
vision broadcasting--spectrum space which also has other potentially
valuable uses, especially in land mobile radio and for government pur-
poses. Of the 930 MHz between 30 and 960 MHz which are especially
suitable for these purposes 408 MHz, or about 40 percent of the total,
is devoted to television broadcasting in VHF channels 2 to 13, and to
UHF channels 14 to 69.*

In view of the large portion of spectrum space allocated to tele-
vision broadcasting, questions arise as to whether some of this space
should be reallocated to other competing needs. With respect to VHF
broadcasting, possibilities for reallocations are remote (though pos-
sibilities arise for "VHF drop-ins" currently under consideration by

the FCC, as discussed in Section V below). For nearly all of the

*Office of Telecommunications Policy, The Radio Frequency Spectrum:
United States Use and Management, Washington, D.C., January 1973, pp. D-38,
E-3. As a result of an FCC rulemaking in Dockets Nos. 18261/2, UHF chan-
nels 14 through 20 are being shared with land mobile radio in the largest
25 urban areas, and 84 MHz of spectrum space (UHF channels 70 through 83)
have been transferred to land mobile radio.




commercial VHF assignments to specific markets are already in use.
Of the 319 assignments made in the top 100 markets, only 29 remained
unused in 1974 in the markets shown in Table 1.* Thus, there is little

room for reallocating VHF channels to competing uses. Moreover, most

Table 1

UNUSED COMMERCIAL VHF ASSIGNMENTS
Top 100 Markets, Beginning of Year 1974

VHF VHF Unused
Market Rank Market® Assignments On the Air Assignments
32 Denver, Colorado 5 4 1
43 Phoenix, Arizona 8 5 3
45 San Antonio, Texas 5 3 2
48 Salt Lake City, Utah 13 3 10
61 Flint, Michigan 3 2 1
67 Wichita, Kansas 11 10 1l
81 Albuquerque, New Mexico 9 3 6
85 Sioux Falls, South Dakota 8 6 2
89 Duluth, Minnesota 5 4 1
98 Fargo, North Dakota 6 4 2

SOURCE: Table A-2, Appendix A.

#pefined as "area of dominant influence" (ADI) in accordance with usage
of the American Research Bureau.

of the unused VHF channels are concentrated in sparsely populated areas
of the country where spectrum scarcity poses little problem. All of the
unused channels are assigned to outlying communities; none is assigned

to the city for which the market is named. The 9 allocations in
Albuquerque and 13 in Salt Lake City reflect the fact that the geographi-

cal areas of these two markets are very large, covering all or portions

These and subsequent numbers exclude allocations and stations in
six "border" markets, including two in the top 100, Buffalo and San
Diego, near the Canadian and Mexican borders, respectively, as described
in Appendix A, p. 1.




of several states, so that a large number of assignments are possible.
But most of them lie fallow, and may continue to do so into the fore-

seeable future. Since nearly all VHF channels are already in use,

and since our subsequent projections show no decline and at least some
increase in the number of stations during the period relevant in this

study, we will concentrate our analysis on the prospects for growth of
UHF stations.

The situation is far different for UHF. Of the 435 commercial as-
signments in the top 100 markets, only 124 were in use at the beginning
of 1974. This situation reflects the problems that UHF has had through-
out its development. Many early TV receivers did not have a UHF tuner;
it was only after the all-channel tuner legislation was passed in 1964
that later sets were required to have UHF tuners. Even then, UHF suf-
fered the handicap of receivers having continuous rather than detent
tuners, and tuners for which, according to some observers, technical
standards were set too low to provide reception generally as good as
that on competing VHF channels. More recently, FCC rules have gone
into effect to require new sets to have detent rather than continuous
UHF tuners in an attempt to reduce or eliminate the disparity between
the convenience of tuning VHF and UHF channels. Furthermore, the
propagation characteristics in the UHF portion of the spectrum are
not as favorable for broadcasting as the lower VHF bands. In some
cases, larger and more expensive antennas are required than is the
case with VHF. In many places, the viewer can get along with rabbit
ears for VHF but has to install a rooftop antenna in order to obtain
adequate UHF reception. To the extent that UHF stations go to higher
transmitter power, this handicap will also diminish.

However, the manufacture of TV receivers with better UHF tuners
is only one of several technological developments that will affect
the development of UHF and the use of spectrum in the future. The
growth of cable television and the refinement and commercialization of
videodisc technology provide the means for television service without
use of over-the-air radio spectrum space. Some observers have specu-
lated that in the longer term the continuing growth of cable television
into a "wired" nation may very substantially reduce the need for over-
the-air broadcasting, so that large chunks of spectrum space can be

allocated to other uses.




Thus, several developments operate in opposite directions with
respect to pressure on spectrum space. On the one hand, the continu-
ing reduction in the UHF handicap will increase the number of UHF
étations on the air. Also, continuing growth in population and in
household income will stimulate UHF growth. On the other hand,
the continuing growth of cable and the possibility of videodisc tech-
nology developing to the point of having an attractive home market could
work in the contrary direction.

As shown in Fig. 1, the number of commercial UHF stations has
grown, particularly since 1964 (when the all-channel tuner requirements
were introduced), although there has been some tapering off in the last
four years, perhaps as a consequence of overall depressed economic con-
ditions. From 1974 onward a number of growth paths are plausible.
Growth path A, for example, showing a sharp increase in the number of
UHF stations, paralleling the growth from 1964 to 1970, might occur
if the UHF handicap continues to decline, the number of television
households grows rapidly, and no inroads are made by technologies such
as cable and video-discs. The more moderate growth path B is an extrapola-
tion of the overall 1954-1974 trend. It might result from a less rapid
response in the number of UHF stations to the continuing decline in UHF
handicap. Growth path C mirrors the 1954-1970 swing, and would suggest
a decline in the number of UHF stations, perhaps under competitive pres-
sure from cable, but eventually an upturn as a consequence of the longer-
term decline or elimination of the UHF handicap placing UHF on full
parity with VHF. Growth path D shows a continuing decline of UHF sta-
tions occurring possibly as a consequence of strong pressures from cable
and videodisc, a lack of success in eliminating the UHF handicap, and
perhaps a reduction in the growth rate of TV households below previous

estimates.

THE FUTURE USE OF SPECTRUM ASSIGNMENTS

In general, then, given these and other pressures, to what extent

are new stations likely to come onto the air over the next 10 to 15 years?

Will the industry grow to make use of most or all of the unused UHF
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assignments? Obviously, these questions are difficult to answer since
so many factors arise whose effects are difficult or impossible to
trace; moreover, new developments that we simply cannot now foresee
are almost sure to intrude over a period as long as 10 to 15 years.
Despite the uncertainties, pressures on spectrum use will require that
the FCC continue to make major decisions about allocations and reallo-
cations of spectrum space. In response to this need, the Rand study
involves techniques for projecting the number of commercial UHF sta-
tions estimated to operate in individual markets for the years 1980,
1985, and 1990. These projections have been made on the basis of
analyzing the major determinants of the number of commercial UHF sta-
tions that operated in 1974.

More specifically, we have undertaken a cross-sectional analysis
of 197 television markets in the contiguous United States to determine
how the number of UHF stations in each market in the base year 1974 was
related to such variables as the number of VHF stations in the market,
the number of TV households, retail sales per household, and degree to
which signals from separate markets overlap to increase viewing of out-
of-market signals and hence increase competitive pressures (for example,
Washington, D.C., signals being viewed in Baltimore). By projecting the
number of TV households and changes in the other variables (based par-
tially on estimates supplied by the Department of Commerce Bureau of
Economic Analysis) to the years 1980, 1985, and 1990, and assuming that
the same relationships will continue to hold between the number of UHF
stations and these variables observed in 1974, we are able to project
the number of UHF stations for each market for 1980, 1985, and 1990.

In addition, we are able to take other factors into account, such as
the continuing growth of cable television, pay television, and use of
videodisc technology.

As one would expect, projections of number of UHF stations depend
critically on the assumptions made in 1975 about the growth and the
effect of new developments such as pay TV. Because this is an area

where a good deal of uncertainty exists, and one where the "experts"

simply cannot agree on all facets, we resort to the common technique




of making alternative assumptions and showing how the results vary as a

consequence. In some cases, changing certain assumptions does not
make much difference, while in other cases our projections are quite
sensitive. This "sensitivity analysis' is therefore important in
showing which assumptions are particularly relevant to the results
and what kinds of additional information would be required to make
improved estimates. In this report we have varied our key assumptions
over a wide range and have combined them in what we feel are the most
interesting combinations to provide useful inputs for future FCC decision-
making. Moreover, our analysis is contained in a deck of computer cards,
with instructions for running the computer program, for use directly
by the FCC, so that it can include yet other assumptions to derive new
and increasingly reliable projections, as additional information and
data become available in later years.

Thus, we see our study as an important part, but only one part,
of longer term FCC analysis of future spectrum uses. In addition,
other work will need to be undertaken by the FCC; for examp le,
projection of demand for mobile radio and other competing uses of
radio spectrum and measurement of existing channel loadings. With
these additional inputs the FCC will then need to decide how, if at
all, assignments to broadcast and nonbroadcast services should be
rearranged in order to permit an increase in overall communications
service in the public interest.

Thus, if our projections show that in a particular television market only
5 of 7 UHF allocations are likely to be taken up by 1990, then questions |
will arise as to whether these assignments should be transferred to other
neighboring markets or left standing as a contingency or safety margin. ]
Moreover, if the FCC decides that a reallocation of UHF space from |
television to competing services is appropriate, then questions arise as ‘

to how channel assignments can be shuffled among markets, based on our ;

projections of uses in specific markets, so that sufficiently large blocks




of spectrum can be cleared on a regionwide or nationwide basis and
made available for other services.

One cautionary note: Even if we project accurately the number of
stations that will be viable in 1980, 1985, and 1990, this says nothing
about whether that particular number is consistent with the public
interest in light of the scarcity of spectrum space which is provided
"free'" to whichever service it is assigned. Since spectrum space, un-
like other resources, does not carry a price paid by the user to re-
flect its value in alternative uses, a particular television station
may be economically viable only because it does not pay for its use
of spectrum. Studies have been undertaken to examine the feasibility
of establishing property rights in spectrum space, analogous to those
in the use of land and other resources, and of setting up a market
within which those rights could be bought and sold at prices reflecting
their values in alternative uses.* Nothing has come of this analysis
operationally, partially because of the difficulty of satisfactorily
defining property rights in spectrum space. Lacking such marketplace
transactions in spectrum, the FCC will have to continue to use its own
judgment, under guidance of Congress, about how to allocate spectrum

space in the public interest.

OVERVIEW OF THIS REPORT

In Section II, we describe our approach, called the '"viable sta-
tions model," by discussing the nature of such a model and the advan-
tages and disadvantages of using models particularly in dealing with
the kinds of problems faced by the FCC in spectrum management. We show
how the model is used for understanding a variety of relationships such

as those noted above, and the relative influence of the different variables.

*One of the most extensive studies of the possibilities of setting
up private markets in spectrum space is G. E. Tempo, Electromagnetic
Spectrum Management: Alternatives and Experiments, Santa Barbara, Ca.,
1968, available through the National Technical Information Service,
PB-184422. This was one of a number of studies conducted for the
President's Task Force on Communications Policy, which submitted its
final report in December 1968.




We then show how the viable stations model is used for projections, in-

cluding assumptions about the continued growth in sets capable of receiv-

ing UHF and the influence of new services and technologies.

In Section III we apply the model in a so-called '"base case'--a
more or less neutral case with plausible assumptions about
growth of population, income, and UHF set penetration--and show
projections for the top 100 markets based on this particular
set of assumptions.

In Section IV we describe the possible effects on UHF of cable
growth and how results in this case differ from those of the base
case, depending again upon a range of assumptions.

In Section V we consider the effects on UHF development of addi-
tional VHF "drop-ins.'" The FCC is currently considering this possibility
of new VHF assignments on the basis of a study by the Office of Tele-
communications Policy made in 1973-74 suggesting the technical feasi-
bility of additional VHF assignments, and in response to a recent peti-
tion filed by the United Church of Christ.

In Section VI we take into account new technologies and services,
particularly videodiscs and the use of special pay channels on cable,
that could in principle draw audience away from commercial broadcast
television. V

In Section VII we apply the model under assumptions about improved ‘
UHF tuning, reception and increased transmitting power, such that the
UHF handicap will be further reduced over time.

In Section VIII we bring together various combinations of the
above assumptions, and compare the projections with existing spectrum
assignments in the 100 top markets.

The viable stations model is far different from the model we used
initially. At the beginning we felt, along with the FCC staff, that
the most promising approach would be to project the growth of TV sta-

tion profits, based on confidential financial data filed by individual

stations with the FCC, and from there determine how many stations each @

market could economically support over the next 10 to 15 years. However,
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the range of possible errors in our estimates was so great that it be-
came clear that this approach would not be useful for FCC policymaking.
Thus, in Section IX we discuss the reasons why these approaches using
individual station financial data were not useful, in terms of question-
able reliability of the data, and differences in station operating modes
and other factors. In Section X we describe the three unsuccessful at-
tempts to use individual station financial data, and discuss the salient
lessons to be learned from these approaches.

In Section XI we discuss further research that would be useful in
making spectrum allocation decisions based on our own report as a point
of departure, including questions of a) how much, if any, UHF spectrum
can be released by reallocations that satisfy our projections; b) how
much social value the projected stations have; c) the projected demand by
competitors for use of the UHF spectrum and the social value of these
competing uses; d) the process of updating our model as new data become

available.

All of these sections are written for an audience with nontechnical
backgrounds. Since it is important that technical aspects be fully
laid out for independent appraisal by economists and engineers, the
appendices include extensive technical discussion in support of
the text. In particular, Appendix A gives a technical description of

our "viable stations model," which is the basis for all of our projec-

tions.
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II. THE VIABLE STATIONS MODEL

In this section we shall describe the basic ingredients of our
viable stations model, explain reasons why we use it as an alterna-
tive to, say, polling '"experts'" for their reasoned judgments about
the future of broadcasting, and show how it can be used to make future
projections of viable stations. The discussion throughout is non-
technical. Appendix A describes the model in much greater detail for
those interested in the series of data employed and the econometric

methods used to estimate the relationships involved in the study.

THE USE OF MODELING

Our way of answering the question discussed in Section I (How many
commercial UHF television stations can we expect to be on the air 15 years
from now?) is to construct a model--a simplified, abstract representation
of the situation. In some ways, our model is like a model airplane that
can be "flown" in a wind tunnel to check its aerodynamic characteristics
before the full scale airplane is built. The model airplane is much
simpler than the real thing; it omits details that are not important for
wind tunnel tests. Because it is smaller and simpler, it is much cheaper
and easier to work with than the real airplane. One can easily change the
shape of the wings on the model, for example, and see what that does to
the airflow.

Although our model is mathematical rather than physical, its purpose
is much the same. The model describes how the number of UHF stations in
a market is influenced by important factors such as the size of the market,
the number of VHF stations operating there, and the level of UHF set
penetration. These are not things that one can experiment with in reality
in order to find out what will happen. But it is easy to '"change' them
in the model and observe the results. For example, one can increase each

market's size to reflect population growth expected by 1990 and see what

that does to the expected number of UHF stationms.
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This is not the only way to answer the question. Among other pos-—
sibilities, one could poll "experts' for their opinionms, draw a line
extrapolating past growth into the future (such as appears in Fig. 1
above), or make one's own informed guesstimate.

Obviously, no one method is necessarily more accurate than the
others in all cases. But our choice of modeling in the case at hand
does have some important advantages over other methods.

One characteristic of modeling that may be an advantage is that
is relatively objective. Once the model is specified and the data that
are to be used to estimate it are chosen, the outcome is determined.
The computer takes over, performs the necessary calculations, and prints
out the results. In contrast, two experts, given the same information
to work with, may come to quite different conclusions.

But of course the computer cannot specify the model in the first
place. The analyst must do that, and in so doing he must make subjec-—
tive choices. Another advantage of modeling is that the results of
these (necessarily subjective) choices are explicit. Regardless of
what confidence can be placed in these results, they are at least in
an explicit form that can be compared with results that would be ar-
rived at through alternative quantitative analyses, and they can also
be compared with the subjective judgments of those knowledgeable in
the field.

Another advantage of modeling is that it provides a framework for
systematic discussion. If the reader is suspicious of particular re-
sults that come out of the model, it is possible to go back into the
model to determine how those particular results were obtained. This
does not mean that the results from the model are necessarily right
and judgments by the reader wrong; but that it can provide the basis
for reconciliation through collection of additional data, or by chang-
ing the structure of the model.

Finally, modeling is better adapted than alternative techniques

for systematically exploring the effects of changing assumptions.

As we shall show throughout this study, one can include a wide range
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of assumptions, such as changes in the growth rate of cable television,
the reduction over time in the UHF handicap, alternative estimates of
population growth, and other factors, to indicate how our overall pro-
jections are affected and by how much. Again, the model is certainly
not guaranteed to provide accurate results; but it does provide a
framework whereby alternative assumptions can be included to show the
degree to which each affects the results.

On the other hand, modeling is certainly no panacea. By neces-
sity it omits aspects of reality, especially those aspects that cannot
be quantified. For example, we cannot take precisely into account
variations in quality of UHF reception that occur from all local geo-
graphic peculiarities, such as hills near the center of town, tall
buildings in particular cities, and variations in the local electro-
magnetic environment. In this case data are simply not available in
a systematic enough form to place in a model; and in this case we can
only hope that such local factors are inconsequential in comparison
with those that can be taken into account. Modeling is necessarily a
simplification of the real world, which if successful, is able to en-
compass the mgjor elements that merit consideration while omitting those
of lesser importance. But we should also note that these same problems
plague subjective judgments about the future. The "expert'" would be
at no less of a loss to try to take into account such aspects as local
geographical quirks scattered throughout the country in making any
reasoned judgment about the overall growth of broadcasting over the
next 10 to 15 years.

Modeling also suffers the problem of not being able to deal with
things for which we do not have data. For example, in our analysis
of the UHF handicap, it would be useful to have data on the disadvan-
tage arising from the difference between continuous tuning and detent
tuning, in order to quantify the effect of the phased introduction of
detent tuning on UHF viability. But there are no records of the pene-
tration of sets with detent tuners in individual markets, and even

if there were, penetration is almost certainly too low to have a de-

tectable influence on UHF stations.
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Also modeling cannot eliminate inherent uncertainty. For example,
we cannot tell at what point in a businessman's profit and loss cal-
culations he decides that it would be economically attractive to
build and operate a broadcasting station. Partly the problem arises
because of differences in opinion among businessmen as to the condi-
tions under which they would or would not undertake certain actions.

Finally, and perhaps most importantly, modeling cannot deal with
unforeseen developments. Over the next 10 to 15 years all manner of
things can take place that could compromise the value of any projec-—

tions we made now. A major world depressiom, or sustained world

prosperity going beyond the bounds of what we have observed in the
past, wars and their global effects, and innumerable other factors
can arise to render any projection wide of the mark. This is, of
course, a problem endemic to any kind of forecasting, whether based
on the reasoned judgments of the experts, or on a wide variety of quanti-
tative analyses. Still, decisions must be made on the basis of one's
expectations about what the future will hold. Thus, decisions may in
hindsight turn out to be wrong, but we would hope wrong only for
reasons that were simply impossible to take into account at the time
the decisions were made. It is in this spirit that we proceed to
construct a model that may lead to better reasoned decisionmaking in
a world that necessarily is subject to high levels of uncertainty

and one in which the emergence of unforeseen developments is inherent.

ELEMENTS IN THE MODEL

In its most basic terms the model examines the relationship between the

5
number of active commercial UHF stations in a particular market and a number

of characteristics or variables we observe in that market. These vari-

ables include:

*

Note that both the data used to estimate our model and the
projections based on the model represent stations actually broadcasting,
and do not include construction permits or stations that have gone of £
the air.
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The size of the market, measured by the number of television
households. Holding everything else constant, we would
expect to find more UHF stations in larger markets.

The number of commercial VHF stations in the market. The more
competing VHF stations, the fewer UHF stations we would expect.

The fraction of homes in the market that have television sets
capable of receiving UHF signals. The greater this is, the
more UHF stations there should be.

The fraction of homes in the market that subscribe to cable
television service. This could affect the number of viable
UHF stations either way. On the one hand, cable systems
usually carry in television signals from other markets. This
fragments the local audience and tends to decrease the number
of viable UHF stations. On the other hand, cable improves
reception quality of UHF, and this ought to increase the number
of UHF stations. The net effect of cable depends on how these
two effects balance out.

The wealth of the market, as measured by retail sales per tele-
vision household. We would expect wealthier markets to support
more UHF stations.

Competition from stations outside the market. Some markets
overlap with adjacent markets more than do others. In high-
overlap markets, out-of-market stations can be an important
additional source of competition for local stations, and may
tend to depress the number of viable UHF stations.

In addition, the model allows for the effect of other variables

that are assumed to influence the number of UHF stations indirectly.

These variables, which we expect to affect cable or UHF set penetration

(which in turn affect the number of UHF stations) are:

Over—the—air reception quality. The worse this is (on average
in a particular state), the greater the cable penetration we
would expect to find in that state.

Whether or not the market is one of the top 100. If it is, we
expect lesser cable penetrations both because of a variety of
restrictions that the cable television rules have imposed on
operations in these markets and because of the generally good
over-the-air service.

*
The qualification "holding everything else constant,'" though un-
stated, applies throughout this list.
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o Whether or not public television service in the market is
available only on UHF. If so, we expect somewhat higher
cable and UHF set penetration.

The assumed relationships among all of these variables are fully
* -
described in Appendix A.

COLLECTING THE DATA

As the first step in making our estimates, we determine the quanti-

tative values for these variables for the year 1974 for each of the 197
markets in the U.S. listed in Appendix A, Tables A-2 and A-3. To take
just one example, we find that in New York, market no. 1, two commercial
UHF and six commercial VHF stations were on the air; the market con-
tained 6,167,000 television households; 79 percent of the homes had

television sets capable of receiving UHF signals; 4 percent of the

homes subscribed to cable television service; retail sales per TV house-
hold amounted to $6,163; and there was little competition from stations
outside the market, measured by our "overlap" value of .960 as defined

in Appendix A.

FITTING THE MODEL TO THE DATA

As the second step, we use the statistical technique called regres-

sion analysis, using the cross-section of data for all 197 markets, to
estimate the strength of relationships between these variables and the
number of UHF stations.** This results in a rather complicated formula
in which each of the variables is given its separate weight. The weights
are chosen to make the formula fit the data on the actual number of UHF
stations as well as possible.

In principle, doing regression analysis is much like drawing a
line that passes as close as possible to points plotted on a graph.
An example is shown in Fig. 2. Say the dots represent the number of

UHF stations in several different markets. The farther are the dots

*
See particularly Fig. A.9, p. 160, and the accompanying discussion.

%k
For technical details, see Appendix A.
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to the right, the bigger the market; and the higher up they are, the
more UHF stations in the market. Clearly there is a tendency for
larger markets to have more UHF stations. Most people, if asked to
draw a straight line that summarizes this tendency, would draw it
pretty close to the one shown in the figure. Regression analysis
"draws" lines like that, but it does it mathematically.

Our model is more complicated than the example in Fig. 2 in two
ways. First, the model relates the number of UHF stations to all of
the variables listed above, not just the size of the market. That
means that we have to use multiple regression to sort out the separate
effects of the different variables.

Second, ordinary multiple regression, like the line in Fig. 2,
summarizes the association between variables, but it does not say
anything about causation. We would seriously mislead ourselves if we
were to look only at the association between number of UHF stations
and UHF set penetration (the fraction of homes with receivers capable
of receiving UHF signals) in making our projections. The problem is
that causation runs both ways. Higher UHF set penetration should help
UHF stations by increasing the audience they can reach and putting
them on a more even competitive footing with VHF stations. Thus in-
creased UHF set penetration should increase the number of viable UHF
stations. But it works the other way, too. An increase in the number
of UHF stations increases the level of UHF set penetration. With
more UHF stations on the air, people have stronger incentive to buy
a set that can receive UHF. In making our projections, we are only
interested in the former effect. UHF set penetration will soon reach
100 percent in all markets, and we want to know what that will do to
the number of UHF stations they can support.

In a similar way, cable penetration may both influence and be
influenced by the number of UHF stations. We discussed above how
cable may either help or hurt UHF stations. Going the other way, UHF

stations may help cable, since better reception of UHF is one motive

for subscribing to cable service.
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In estimating our model, we use an econometric regression tech-
nique (called two-stage least-squares) that lets us separate out the
effect of UHF stations on UHF set penetration from the effect of UHF
set penetration on UHF stations, and the effect of UHF on cable from
the effect of cable on UHF.

O0f the several variants of the model that we estimate in Appendix A
we choose one (Equation 1, Table A.9) for most of the projections in
this report. It does a good job of fitting the data, but at the same
time is a relatively simple equation. More complicated equations do
not improve the fit enough to justify choosing them. We shall refer to
this equation as our '"basic quadratic equation" in the sections that

follow.

ILLUSTRATIVE RESULTS OF THE MODEL

The results of our various estimates are for the most part con-
sistent, both among themselves and with our prior expectations. Larger
markets and markets with fewer VHF stations support more UHF stations,
as expected.* Increased UHF set penetration has a dramatic effect on
number of UHF stations. A 10 percent increase in UHF penetration is
consistently estimated to increase the number of viable UHF stations
by even more than 10 percent.

The effect of market wealth, measured by retail sales, on number
of UHF stations is positive in almost all of our estimates, but it is
always small and statistically insignificant. The effect of overlap
with adjacent markets is usually estimated to be negative, that is,
the greater the overlap, the less attractive is the market for UHF, as
we would expect. But the relationship is not strong enough to be sta-
tistically significant.

The effect of cable is particularly important, and the evidence
on this is mixed. In most of the variants of the model that we esti-
mated, cable has a small and insignificant negative impact on UHF--
so small that a 1 percent increase in UHF set penetration would more

than offset a 10 percent increase in cable penetration. In one or

*
With a minor exception noted in the section on VHF drop-ins below.




20

two other variants, the effect goes the other way, and cable is esti-
mated to help UHF slightly (but statistically insignificantly). On
balance, one must say that there is no clear evidence that cable af-
fects UHF one way or the other. Apparently the help that cable gives
UHF in terms of improved reception approximately offsets the harm

*
from carriage of distant signals.

CALIBRATING THE MODEL FOR MAKING FUTURE PROJECTIONS

With these relations affecting the number of UHF stations established,

we are then able as a third step to estimate the values for the variables
in later years (for example, increase the number of television households
for 1980, 1985, and 1990) in order to determine what effect this will
have on the expected number of UHF stations in the same time period.

We can also include the effects of new technology, such as videodiscs,

by making alternative assumptions about the extent to which videodiscs
might reduce the potential audience (again measured by TV households) .
Similarly, we can vary assumptions about the effects of cable television
and pay television. We also make alternative assumptions about changes
in the UHF handicap as it affects the growth of UHF broadcasting.

But in making these projections, there is one final step involving
"ecalibrating" the model to improve its accuracy. Based on our Cross-—
section analysis for 1974, we were able to predict the number of UHF
stations that would operate in 1974, and in this case, be able to com-
pare our predictions with the actual number of stations that were on
the air in that year. As one would expect, since our model is not able
to take all considerations into account, the predicted number of sta-
tions is not exactly the same as the actual number. In some cases we

overestimate the number of stations, and in other cases we underestimate.

*In making estimates of UHF viability, question arises as to whether
certain markets or stations should be removed from analysis if they are
obviously unusual. For example, New York and Los Angeles (and possibly
others) might be deleted because of their size. We have done this in
some of our computer runs and found our results are not significantly
affected. Moreover, this approach raises the question as to where to
stop in deleting particular markets. Some UHF stations program in Spanish
and others are operated by religious groups supported by donations. How-
ever, there are only a few scattered stations of these types and, given our
large data base, it is most unlikely that their deletion would make a sig-
nificant difference.
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In New York, for example, in the '"base case" analysis discussed in
Section III we estimate 3.4 stations in 1974, while in fact there
were only 2 UHF stations operating. In Los Angeles, on the other
hand, we calculate 4.8 stations, while a larger number, 6, were
operating in 1974.

For each market we take the difference between the predicted and
actual numbers for 1974 and apply this "constant adjustment factor"
to our projections for 1980, 1985, and 1990 as well. This adjustment
is based on the assumption that whatever elements were operating in
each of the markets to cause errors in our estimates for 1974 will
continue to operate to the same degree, so that for any given market
our projections would, if unadjusted, continue to overestimate or under-
estimate the number of stations by the same amount as was the case for
1974. While the assumption of an unchanging "error factor' in each
market is open to question, to include this factor is better than not
making any adjustment at all. Thus, to carry our New York example a
bit further, the difference of 1.4 between 3.4 and 2 stations is also
subtracted from our projections for New York for 1980, 1985, and 1990.
In our 'base case'" discussed in Section III, we first project 5.4 sta-
tions in 1980, but we then adjust by subtracting the factor of 1.4 to
arrive at a projection of 4 stations;, and similarly for 1985 and 1990.

It may seem strange to the reader that we estimate numbers of sta-
tions in fractions rather than rounding upward or downward to whole
numbers. However, retaining fractions conveys useful information.
For example, estimates of 3.4 and 2.6 would both round to 3 stationms.
But we would have more confidence that at least 3 stations would operate
if our estimate is 3.4, rather than 2.6. To avoid loss of information,
we show the number of stations projected for each market to the nearest

tenth in the tables that follow.
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III. BASE CASE ASSUMPTIONS AND PROJECTIONS

The projections in this section assume only gradual change be-

tween 1974 and 1990. We assume that

1. The number of television households in each market goes up
in proportion to population growth projected for that mar-
ket

2. Retail sales per household go up in proportion to per capita

income projections*

. UHF set penetration reaches 100 percent by 1980

Cable penetration does not increase beyond 1974 levels

VHF allocations do not change (there are no VHF "drop-ins'')

The UHF tuning and reception handicap does not change

< o B W

. New developments such as pay television and videodiscs make
no inroads on the audience for conventional commercial pro-

grams.

We make these assumptions not because we think that is what is

going to happen. Instead, they just represent a neutral base case,
to which other projections can be compared to see the effects of

developments excluded here.

RESULTS USING BASIC QUADRATIC EQUATION

The results of using our preferred equation and the assumptions
given at the start of this section to project numbers of viable UHF
stations by market are shown in Table 2. We show projections for the
top 100 markets only, since it is in these markets that spectrum

scarcity is most likely to be acute.

*
Per capita income and population growth estimates are taken from

the Bureau of Economic Analysis (BEA), Department of Commerce, 1974
OBERS Projections, Volume II, Economic Areas.
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Table 2
BASE CASE PROJECTIONS USING BASIC QUADRATIC
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Column 1 for each year shows the number of stations actually
calculated by our model. In general, it is a fractional number of
stations, like 3.4 for New York, which as we mentioned in Section II
is not rounded off at this stage. Column 2 shows the adjusted projec-
tions also as discussed in Section II. These are based on the assump-
tion that factors we have not taken into account affect the outcome
in each market, and that these factors will be fairly stable over time.
So if our model overstates the number of UHF stations in New York in
1974 by 1.4 stations, it will tend to overstate by the same amount in
future years. To get column 2 from column 1, we subtract or add

%
the "constant adjustment factor" for 1974.

RESULTS USING FOUR-YEAR EQUATION

A second version of the model was estimated in an attempt to uncover

trends in the UHF handicap to use in making projections in Section VII. Since

it was estimated using data for the years 1971 through 1974, rather than

only 1974, we shall refer to this as our '"four-year equation." This equa-
tion is also used to make upper-bound projections of the impact of cable
television on UHF in Section IV. Table 3 shows projections made using the
base-case assumptions and the four-year equation. Columns 1 and 2 have

the same meaning as in Table 2. One would hope that the projections would
not differ very much between the two different equations. To make this easy
to check, column 3 shows the difference between the two. We see that the
difference is generally very small (in 1990, for example, 0.1 stations in
New York and -0.3 stations in Los Angeles). The only large differences

are a few markets such as Wilkes-Barre and Fresno, with relatively many UHF

stations.

RESULTS USING CONSTRAINED EQUATION

Some of the projections below are based on yet a third equation. We
refer to it as our "constrained equation,'" because it was estimated subject
to certain constraints that make it possible to project the effect of the
complete disappearance of the UHF handicap (Section VII). We also use this
equation to project the effects of VHF drop-ins in Section V. Table 4

shows projections using the constrained equation together with base

*
Because the results are rounded to the nearest 0.1 of a station,

there are some apparent small discrepancies in the tables. For example,
in New York the 1.4 constant adjustment factor shows up as 1.3 for 1985.
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case assumptions. Column 3 again shows the difference between these
projections and those based on our basic quadratic equation. The dif-
ferences in this case are larger, with the constrained equation projecting
more UHF stations than does the preferred equation in most markets. The
differences are largest in the top 10 markets; in smaller markets, the

difference is generally only a fraction of a station.

SUMMARY OF BASE CASE PROJECTIONS

Table 5 summarizes the base-case projections. The basic quadratic
equation, the four-year equation, and the constrained equation all project
the number of stations in what we call our 'narrow count." This excludes cer-
tain stations that provide less than a full alternative signal in their mar-
kets--mostly satellite stations in the same market as their parents,
duplicate network affiliates, and outlying stations that do not serve
the main metropolitan area of the market. We take account of these
excluded stations in two ways in the summary table. The first line
shows the narrow count projections; these are simply the sums of column 2
in the market-by-market tables. The second line adds the excluded
stations, on the assumption that their number will not increase in
the future. The fourth line adds the growth in excluded stations, on
the assumption that they will increase in proportion to the included
stations. Although both are extreme assumptions, we shall use the
former. If the reader prefers another assumption, he can easily pro-
duce projections based on that assumption using our computer model.

Several notable features emerge from Table 5. First, in 1990
there is a difference of only two stations between using the single
base year 1974 (167 stations) and the four—-year base period 1971-1974
(165 stations). The constrained equation yields a somewhat higher pro-
jection (192 stations). We will continue to use the 1974 base period

and the basic quadratic equation throughout the following analysis

except where exceptions are explicitly noted.
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Table 5

SUMMARY OF BASE CASE PROJECTIONS
COMMERCIAL UHF STATIONS, TOP 100 MARKETS

Projection 1974 1980 1985 1990
Narrow count, Table 2 97 149 158 167
Excluded stations, flat 27 27 27 27
Total 124 176 185 194
Excluded stations, proportional 0 14 187, 19
Total 124 190 202 213
Narrow Count, Table 3 97 156 161 165
Excluded stations, flat 27 27 27 27
Total 124 183 188 192
Excluded stations, proportional 0 16 18 19
Total 124 199 206 211
Narrow count, Table 4 97 185 189 192
Excluded stations, flat 27 24, 27 27
Total 124 212 216 219
Excluded stations, proportional 0 24 26 26

Total 124 236 242 245
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Second, the projected growth of UHF stations is fairly substantial
even in the case where we assume that the number of "excluded" stations
remains flat at 27. For the 1974 base year analysis the total rises
from 124 in 1974 to 194 stations in 1990--a percentage increase of about
55 percent. Again this increase must be considered in terms of the
relatively neutral assumptions that have gone into our base case pro-
jection. We assume that the UHF tuning and reception handicap does
not change, although almost surely between now and 1990 the handicap
will fall or even disappear, further stimulating the growth of UHF sta-
tions, as treated in Section VII. On the other hand, we assume that
developments such as pay television and videodiscs make no inroads on the
audience for conventional commercial programs, which is likely not to be
the case, so on this count the growth rate shown in Table 5 is likely to
be an overestimate. The projected growth in UHF stations is largely a
consequence of 100 percent UHF set penetration assumed by 1980. It is
because of these conflicting pressures that we interpret the base case

being more or less neutral, as a convenient point of comparison in

examining the range of assumptions in the subsequent sections.
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IV. EFFECTS OF CABLE TELEVISION

We mentioned in Section II that cable television apparently has
very little effect on the number of UHF stations, one way or the other.
In all variants of the model that we estimated, its effect was insig-
nificant in a statistical sense; in most, it was negative, though small;
in one or two variants it was very small and positive. Beyond suggesting
that cable will not reduce UHF growth to any great extent, this does not
give us much to go on in estimating the effect of continued cable growth.

We shall handle the uncertainty by making two sets of projections
of the effects of cable. 1In the first (Table 6), we use our basic quadratic
equation and moderately high values for cable penetration. This results

in a very small reduction in the projected number of viable UHF stations

relative to our base case. In the second (Table 7), we pick from among
all of the variants of our model estimated in Appendix A, the one in
which the negative effect of cable on UHF is estimated to be the largest;
it is the four-year equation that we used for the projections in Table 3.
In conjunction with this equation, we use very high values for cable
penetration. Both the choice of equation and the high penetration values
exaggerate the effect of cable. Thus we can be reasonably sure that the
actual effect of cable will be less severe than shown in our second set
of projections. That is, we expect that the reduction in the number

of viable UHF stations due to continued cable growth will actually be
less than that shown in Table 7.

The moderately high cable penetration used for our first set of
projections is at the upper end of the range suggested by the most widely
accepted study of the matter. Park (1971)* summarizes his findings as
follows: '"Generally, expected penetration at the center of the market
ranges from about 20 to 35 percent; at the edges of the 35-mile zone, it

ranges from about 30 to 60 percent." These estimates are for cable systems

*

Rolla Edward Park, Prospects for Cable in the 100 Largest Tele-
vision Markets, R-875-MF, October 1971. Also appears in Bell Journal
of Economics and Management Science, Spring 1972.
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Table 6

ESTIMATED EFFECTS OF CABLE
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19
(1)
3.3
4.6
l.6
1.7
l.1

PA

NY
CA
5 DTROIT MI

MARKET

1 NY

2 LA
3 CHCAGO IL

4 PHIL

cA
oC
PA

& BOSTON MA
7 SF

8 CLVLND CH
S WASH
10 PITY

lo1 1.4-0.1

0.6 1.0-0.0

11 STLOUS MO
12 DALLAS TX

13 MINN
14 BALT

MN

MD

15 HCUSTN TX

lel 1.6-0.1

0.5 1.0-0.0 0.9 le.4-0.1 1.0 l.5-0.1

16 INDPLS IN
17 CINCI

OH

18 ATLANT GA
19 HARTFD CN
20 SEATLE WA

0«6 1.0-0.0 1.1 1.4-0.1 1.1 1l.5-0.1

FL

21 MIAMI

CA

22 KANCTY MO
23 MILWAU WI
25 SACRA

26 MEMPH TN

1.0 0.4-0.1 1.0 0.4-0.1 1l.1 0.5-0

0-6-0.0-0-0

FL

27 COLUME CH
28 TAMPA

29 PORTLN CR
30 NASHVL TN
31 NEWORL LA

0.9 0.5-0.1

8 0.5-0.1

G.

0.3-0.0-0.0

32 DENVER CO
33 PROVID RI

34 ALBANY NY
35 SYRACU NY
36 CHARLS WV

1.1 0.6-0.1

1.0 J.5-0.1

0-4‘0.0"0-0

37 GRNDRP MI

AL

38 LOUSVL KY
39 OKCITY OK
41 DAYTCON OH

40 BIRM

1.7 2.5-0.1

~0el

l.6 2.

l.1 1.9-0.1

42 CHARLT NC

43 PHOENX AZ
44 NORFLK VA
45 SANANT TX
46 GRNVLE SC

0.9 0.6-0.1

(el

e,

0.2-0.0-0.0 0.8 O.

47 GRNBRO KC

48 SAL

LK UT

49 WLKSBR PA
50 LITLRK AR

Difference from base case projection.

Adjusted projection.

Raw projection.

Column (1)
Column (2)
Column (3)
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Table 6 (contd.)

1980 PROJ 1985 PROJ

(1) (2) (3

1974 PROJ

(1) (2)

2y (3)

1.5 l.4-0.1
5
6

(1)

)
1
0
1
1
1

(3)

FL

MARKET
52 TOLEDO OH
53 OMAHA NE
54 TULSA OK
55 ORLAN
56 RCCHES NY

4e5 5.4-0e2 447 5.6-0.2

4.3 5.2-0.2

2.2 1.9-0.1
3.9 4.9-0.1

ME

76 SPOKAN WA
IN

57 HARISB PA
58 SHRVPT LA
59 MOBILE AL
60 DAVENP IA
61 FLINT MI
62 GRNBAY WI
63 RICHMN VA
64 SPRNGF 1L
65 CDRRAP IA
66 DMOINE IA
67 WICHTA KS
68 JKSNVL FL
69 PADUCA KY
70 ROANOK VA
71 KNOXVL TN
T2 FRESNO CA
73 RALEIG NC
T4 JOHNST PA
75 PORTLN

77 JACKSN MS
78 CHATTN TN
79 YGSTN OH
80 SBEND

81 ALBUQ NM
82 FTWAYN IN
83 PEORIA IL
84 GRNVLE NC
85 SIOQUXF SD
86 EVANSV IN

l.1 1.4-0.1

0e6 1.0-0.0 0.9 1.3-0.1 1.0 l.4-0.1

87 BATONR LA
88 BEAUMT TX
89 DULUTH MN
90 WHLING WV

1.8 2.2-0-1 109 203-001

1.5 1.9'0.1

91 LINCLN NE
92 LANSNG MI
93 MADISN WI
94 COLUMB GA
95 AMARIL TX
96 HUNTSV AL
97 ROCKFD IL

LA

98 FARGD NOD
99 MONROE
100 CoLuMB8 SC
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Table 7

EFFECTS OF CABLE TELEVISION
FOUR-YEAR EQUATION, VERY HIGH CABLE PENETRATION

NY
CA
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9 WASH
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11 STIOUS MO

12 DALLAS TX
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17 CINCI
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20 SEATLE WA
22 KANCTY MO
23 MTLWAU WI
25 SRCRA
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31
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33 PFOVID PRI
34 ALBANY NY
35 SYRACU NY
36 CHARLS WV
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Difference from base case projection.

Adjusted projection.

Raw projection.

.
.

Column (2):
Column (3)

47 GRNBRO NC
Column (1):
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49 WLKSBR PA
50 LITLRK AR
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1974

NE
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RNVLE NC
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Table 7 (contd.)
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that provide traditional services only: improved reception plus
the distant signals that are allowed by current rules. Actual cable

penetration will depend on future regulatory decisions, development

and consumer acceptance of new cable communications services, and
other factors that are now impossible to predict with any precision.

Our moderately high cable penetration assumption is intended to in-

clude some allowance for the effect of a possible relaxation of dis-

tant signal restrictions and/or new services.
For our first set of projections we assume a minimum penetration

of 30 percent. Specifically, we assume that whatever the fraction of
homes in a market that did not subscribe to cable in 1974, only seven-

tenths of that fraction will not subscribe in the future. So in a

market with no cable subscribers at all in 1974, we use 30 percent
penetration for our cable projections. With 40 percent in 1974, we
use 58 percent for the projections, and so on. The maximal penetra-
tion in any market would increase from a current value of 69 up to an
assumed value of 78.

We also maintain the assumptions of the base case, that is, that
market size and wealth grow in pace with BEA projections, and UHF set
penetration reaches 100 percent in 1980. Our higher assumed cable pene-
tration is used in all years, even 1974. This way we can see what its
effect would be in the absence of the assumed base-case developments.

The results of using these assumptions in our preferred equation are

shown in Table 6 in comparison with the preceding results of the base
case in Table 2. Table 6, column 1, shows the predicted number of

UHF stations with cable. Column 2 is the adjusted number of stations

taking into account the constant adjustment factor described previously,
and column 3 shows the difference in the predicted number of stations

between the base case and the situation where we take explicitly into

account the effect of cable. Thus, for example, in Table 6 for New
York, column 1 shows 3.3 stations and after reducing the number 3.3 by

the adjustment factor of 1.4, we have 1.9 stations, in comparison with

2 stations in Table 2. The difference of -0.1 station shows the effect
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of cable, that is, a reduction in number of UHF stations by 0.1l. By
examining all markets together for the 1990 projection, we see in
column 3 that in only three cases does the effect of cable cause a
reduction of as much as -0.2 of a station. In virtually all markets
the reduction is -0.1 station, and in some it is 0.

Table 7 shows our upper limit projections for the impact of
cable. We use our four-year equation together with assumed levels
of cable penetration ranging from 50 to 85 percent. Specifically,
we assume that the percentage of households not subscribing to cable
in 1974 is reduced by a factor of one-half in each market. We consider
these figures to be optimistic upper bounds on the cable penetration
that can reasonably be expected in the foreseeable future. As in
Table 5, column 3 in Table 7 shows changes relative to the base case
for the four-year equation, Table 3. Thus, for the 1990 projection
in the New York market, column 2 in Table 7 shows 3.9 stations in com-
parison with 4.8 stations in column 2 of Table 3 base case projections,
or a difference of -0.9 stations (shown in column 3). That is, the
effect of cable in this case would be to reduce the number of UHF sta-
tions projected in 1990 by 0.9 for New York.

Table 8 summarizes the cable projections and includes as column 2
the difference that cable makes in comparison with the summary in
Table 5. Thus, in Table 8 the narrow count for Table 6 for 1974 in
column 1 shows 92 stations, in comparison with 97 stations for 1974
in Table 5, or a net loss of UHF stations of -5. As another example,
Table 8 with the addition of 27 excluded stations shows a total of
160 stations for 1990 in column 1, in comparison with 192 stations
in Table 4, for a net decrease of 32 stations. Table 6, which includes
the relatively small effects of cable on the growth of UHF, shows only
a modest decrease in the total number of stations, with the maximum
of 10 shown in column 1 for 1990. When we increase the penetration
of cable in our assumptions described for Table 8, and use the four-
year 1971-1974 equation for our projections indicating the maximum ef-

fects of cable, we see a reduction of 41 stations for 1990, in compari-

son with the base case in Table 5.
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Perhaps one of the most interesting aspects of Table 8 is that
even assuming the maximum impact of cable shown in Table 7, the number
of UHF stations would continue to grow beyond that operating in 1974.
The 124 stations shown for 1974 in Table 5 would grow to 152 by 1980
under the assumption that excluded stations are included at the flat
total of 27; and would continue to grow to 156 by 1985 and to 160 by
1990--for a net gain of 36 stations over the 15-year period. Thus,
under our most extreme assumptions about the effect of cable on UHF,

the number of UHF stations would not decline over the 1l5-year period

but would continue to exhibit at least some modest growth.
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V. EFFECTS OF VHF DROP-INS

The Office of Telecommunications Policy* has proposed
the possibility of '"dropping in" up to 83 VHF stations
in the top 100 markets. This would require reduction of minimal
adjacent channel separation by 15 percent, reduction of minimal
co-channel separation by 17.65 percent, plus an additional reduction
of as much as five miles if necessary to permit a drop-in, and the

reassignment of some presently unused channels.

BASIC QUADRATIC EQUATION

Including additional VHF stations is easy in our model because we

already have as one of the variables the number of VHF stations that
operate in each of the 197 markets and the effect that their presence
has on the number of UHF stations. Thus, we can use the base case
assumptions in Table 2 with our basic quadratic equation and add the
number of VHF stations specified by OTP under its most liberal assump-
tions in whichever markets they would operate. Table 9 shows the 100

top markets again but under the assumption that 83 additional VHF stations

are distributed among the markets indicated by asterisks after the market
Kk
name.

Especially important, the basic quadratic equation provides no bastis
for judgment as to either the technical feasibility or the economic via-
bility of the drop-ins themselves. The projections in Table 9 simply
assume that all proposed drop-ins are on the air. However, the alterna-

tive projections based on our constrained equation below do take economic

viability into account.

*
"Further evaluation of additional VHF-TV channels that could be
assigned in the top 100 markets,' attachment to letter from Clay T.
Whitehead, OTP, to Richard E. Wiley, FCC, May 14, 1974.

**Plus four other markets that are among the top 100 in the ranking
used by OTP but below that in our ranking. Our ranking is the same as
the list in the 1972 cable television regulations; OTP uses a different,
and unidentified, list. Seven of the 83 stations would be assigned to
these four other markets, leaving 76 drop-ins for markets on our list of
the top 100.
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0.8
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1985 PROJ
1.2 1.6 0.0
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Table 9
EQUATION

1974 PROJ
le4 2.0 0.0 2.0 2.6 0.0

0.7 1.0 0.0

0.9 1.1 0.1
0.8 le7-0.3
0.4 0.9-0.1
0.7 1.0 0.0
0.3 0.6-0.4
0.6 0.0 0.0
0.7 l.0 0.0
0.2-0.1-0.1

*
*
*
*
*
*
%
*
*

83 VHF DROP-INS IN THE BASIC QUADRATIC
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To interpret Table 9, let us take the case of Fresno, California
(market no. 72). There the effect of VHF drop-ins is especially great,
since 5 UHF stations now operate in the Fresno market (one of the
few deintermixed* markets in the United States) and since in the OTP
list as many as 5 VHF drop-ins could be included in the Fresno market.
For 1974, Table 9, column 1 indicates that if 5 VHF stations were
operating in the Fresno market in 1974, there would be 0.0 UHF stations
in the Fresno market. Adjusting this upward by 0.9 constant adjustment
factor, taken from Table 2, we compute a figure of 1.0 UHF station in
column 2.** Column 3 in the 1974 projection shows -4.0 stations, which
is the difference between the 5 stations that actually operated in
Fresno (Table 2, column 2, 1974 projection) and the one station pre-
dicted with VHF drop-ins.

Similarly, in 1980 our Fresno base case projects 5.4 UHF stations
while in column 2 in Table 9, we project only 1.0 for a net loss of
4.4 stations as shown in column 3. By 1990 the net loss is 4.6 sta-
tions, shown by the difference between the projection of 1.1 stations
with VHF drop-ins for 1990 and 5.8 stations in the base case. Round-
ing the 4.6 upwards as a rough approximation, we conclude from our
analysis that the inclusion of 5 VHF stations in Fresno would cause
the loss of 5 UHF stations in Fresno, so that in effect the UHF sta-
tions would be converted to VHF.

We must note one peculiarity in our results: We would expect that
in all cases the insertion of a VHF in a given market would reduce the
number of UHF stations in that market, or at the limit have no effect,
as shown by the minus figures or the zeros in column 3 of the projec-
tions in Table 9. However, in a few large markets--Chicago, San Fran-
cisco, Dallas, Seattle, and Miami--we see positive figures suggesting
that the number of UHF stations would rise rather than decline (though
by small amounts) as a result of VHF drop-ins. This counterintuitive
result is probably a consequence of quirks in our data resulting from

large variations in the character of the market listed in our tables.

%*
An intermixed market has both VHF and UHF channel assignments;

a deintermixed market, in contrast, has only one kind or the other.
%%
Here again, an apparent discrepancy of 0.1 occurs, as described

in the footnote on p. 25.
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For example, New York has almost twice as many television house-

holds as Los Angeles, and one fewer VHF station, and yet it has

only 2 UHF stations compared to Los Angeles' 6. The viability of
additional UHF stations in the Los Angeles market probably reflects the
fact that it covers a far larger geographical area containing a number of
separate communities (such as San Bernadino and Fontana). Because our
equation tries to fit this and other anomalies as well as possible, the
estimated equation says that in some very large markets more VHF stations
result in more UHF stations. But again the amounts are small; only in the
case of Seattle would the number of additional UHF stations round out to
a whole station. In the others they would all round down to O.

CONSTRAINED EQUATION

An alternative approach that avoids this counterintuitive result and
in addition provides a basis for judging the economic viability (though
still not the technical feasibility) of the drop-ins themselves is based
on our constrained equation.* This equation implies an "unlimited-VHF"
relationship that projects the number of VHF stations a market could
economically support if there were 7o limits on availability of VHF spec-
trum. We use that relationship to calculate the numbers in column 1 of
Table 10. For example, we calculate that New York could support 18.2 sta-
tions in 1974 if all could operate on VHF. The second column of Table 10
shows the number of existing stations in each market. Column 3 shows our
projection of VHF stations assuming all 83 proposed drop-ins were allocated.
In some cases this pumber is limited by allocations and in some cases by eco-
nomics. For example, New York now has 6 commercial VHF stations and would
continue to be limited to 6 because it does not get any drop-ins under the OTP
proposal. Chicago could support 10.1 VHFs, according to our projections,
but it is now limited to 4. The one drop-in proposed by OTP would be
viable, so column 3 shows 5 stations. In contrast, the 2 drop-ins

proposed for Seattle would probably lie fallow. Seattle already has 5 VHFs,

*

We constructed this version of the viable stations model primarily
to estimate the effect of the disappearance of the UHF handicap. See
Appendix A, Section A.4 for details.
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and we project 5.4 as the number it could support with unlimited VHF
allocations.

We use the number of VHF stations from Table 10, column 3, and our
constrained equation to project UHF stations in Table 11. Column 1 is
the number of UHF stations calculated directly from the constrained
equation. To get column 2 from column 1, we apply the constant adjust-
ment factor from Table 4.* Column 3 is the difference between these
projections and the base case projections using the constrained equation
in Table 4. That is, column 3 shows what difference VHF drop-ins make
in the number of viable UHF stations.

Table 12 shows the summary of projected stations with VHF drop-ins.
The minus figures show the reductions below the base case in Tables 2
and 4. The plus figures are drop-ins projected to be viable. Three
features are particularly notable. First, our projections indicate that
a maximum of 57 VHF drop-in stations would be viable out of a total of
76 proposed by OTP for the markets on our list of the top 100.** Second,
the inclusion of as many as 83 VHF drop-ins would reduce the number of
UHF stations largely as a consequence of UHF stations converting over
to the new VHF assignments. Third, even with this reduction of UHF sta-
tions, there would continue to be some growth in UHF, partly as a con-
sequence of many markets lying outside of those affected by drop-ins.
Thus, with the inclusion of the flat total of 27 "excluded" stations,
the projected number of UHF stations in 1990 would run to 168 using the
basic quadratic equation or 174 using the constrained equation, in com-

%k
parison with the 124 in the 1974 base cases shown in Table 5.

* .

Except for cases like Seattle, where we project unused VHF alloca-
tions. In those cases, we apply no adjustment factor, leaving projected
UHF stations equal to zero.

*This estimate of 57 stations is an upper bound, since some VHF
drop-ins would probably be limited to a smaller geographical coverage
than that of '"regular' VHF stations in our data base. This restriction
in coverage may be required to reduce problems of interference with other

stations.
*%

* . - ; : ; :
The reader should bear in mind that the projections in this sec-

tion maintain all of the base case assumptions (listed on p. 22) except

no. 5 relating to VHF allocations. It is also of interest to change
several assumptions at a time. We report three such '"combination" cases
in Section VIII, and others are easy to calculate using our computer model.
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Table 11 (contd.)

1974 PROJ

MARKET (1) (2) (3)

52 TOLEDO OH 13 1.0 0,0
53 OMAHA NE 0e3 0,0 0,0
54 TULSR OK 0a2 04,0 0,0
55 ORLAN FL 0s5 0,0 0,0
56 ROCHES NY 0e6 Co0 0,0
57 HARISB PA 2:2 2,0 0,0
58 SHRVPT LA * 0,C 6.0 0,0
59 MOBILE AL * 0,0-0,0-0,0
60 DAVENP IA * 0.0 0.0 0,0
61 FLINT MI 1el4 120 260
62 GRNBAY WI 0e4 0,0 0,0
63 RICHMN VA 0e3 0.0 0.0
64 SPRNSP IL * 0e8 0s6-1.4
65 CDRRAP IA 043 040 0,0
66 DMOINE IA 0.2 0.0 0,0
67 WICHTA KS * 0.0'0.1‘0.1
68 JKSNVL FL 1¢2 1.0 0,0
69 PADUCA KY * 0.0 1,0-0.0
7C ROANOK VA 0e2 0,0 0,0
71 KNOXVL TN 0s7 1.0 0,0
72 FRESNO Ca * 0.0 0.0'500
73 RALEIS NC 0.8 1.0 0.C
7“ JOHNST PA * 0.0 0.6‘0.“
75 PORTLN ME * Qe 0-Go2-0s2
76 SPOKAN WA 0s1 0,0 0.0
77 JACKSN MS * 0.0 000‘100
78 CHATTN IN * 0.0 0-8'002
79 YGSTN OH 2:9 3.0 0,0
80 SBEND IN * 1.“ 1.7’1.3
81 ALBUQ NM * 0.0 0,06 0,0
82 FTWAYN IN 2¢8 34C 0,0
83 PEORIA IL 2¢5 340 Co@
84 GRNVLE NC 0.0 000 0.0
85 SIOUXF SD * =-0,0 0.C 0.0
86 EVANSY IN * 0s7 Cu7-1.3
87 BATONR LA 1¢1 1.0 0,0
88 BEAUMT TX 0.2 0.0 0,0
89 DULUTH HMN 0e2 0.0 0,0
90 WHLING WV 0e5 0.0 Co0
91 LINCLN NE 0,1 0.0 0,0
92 LANSNG MI 0e9 060G GuO
93 MADISN WI 2e2 240 Co0
94 COLUMB GA 0s8 140 CaC
95 AMARIL TX 0e1 0o 0 0.0
96 HUNTSV AL 2.6 3.C 0,0
37 ROCKFD IL 2¢2 20 0,0
98 FARSO ND '0.1 0.0 0.0
99 MONZXOE 1A * '002 0.2 0.2
100 COLUMB S5C * Te1 145-G45
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85 PROJ
(2) (3)
1.6 0,0

«8 000

«0 0.0

.9 o.o

6 0,0

b b

9
(1)
1.9
1.1
1.2
1.4
1.2

OO =20

206 2,5 0,0
0,0 0.0-1,0
0. 3 O| 2-0. 8
0.0 0.0‘0.5
1.9 145 0,0

1.0 0,7 0.0
Te2 0,9 0,0
100 0-8’1u5
160 047 0,0
1«1 0.9 0.0

002 0.2'007
128 1.7 0.0
0.2 1. 2'0.8
161 049 0.0
1.9 2,2 0,0

0.0 0,0-4,9
19 2.1 0,0
002 0-8-1.5
002'0.1‘0.7
Ce9 0.8 0,0

0.0 000'2.1
003 1.0’0.8
363 3.4 0,0
1.7 1.9'1.6
0.0 0. 0-0.7

3¢2 304 0.0
3,1 3,6 0.0
1.0 1.0 0,0
0.0 000-009
0e9 0.9-1.6

1e6 145 0,0
0.8 0.6 0,0
0e7 045 0,0
1.5 1,0
0,9 0.8 0.0

1¢7 0,8 0
2,4 2,2 0
1.5 1.7 o.
Ce6 0,5 0
3.0 3.4 0

263 2,1 0
0.7 0.9 C
0.8 1.1-0.
1.6 2.0‘0-8

199C PROJ

(1 (2) (3)
1.9 1.6 0.0
0.0
0.0
0.0
0,0

s ® g @
(FWRE N S
o
oo™

-d wd wd b

206 2.5 0,0
0.0 0,0-1.0
0.3 0.3’0.8
0'0 000'005
149 1,5 0,0

1.0 0.7 0,0
1.3 0,9 0,0
1.0 0.8-1.5
1.0 0.7 C.0
1«1 0.9 0,0

0.0 0.0‘“.8
19 2.1 0,0
003 008‘10“
062-0,1-0,7
0.9 0.8 0,0

0.0 000'2.1
003 1. 0‘0. 8
362 3.3 0.0
166 149-1.,5
0.0 0. 0'0.7

32 3.4 0,
3.1 3.6 0.
1.0 1.0 0,
0.0 0.0-0.
0.9 0.9-1.

VOO OO

Te6 1.5 0,0
0.8 0,6 0,0
0e7 0o5 0,0
1.5 1.0 0,0
0.9 0.8 0.0

147 0.8 0,0
2.4 2,2 0,0
165 1.7 0,0
0.6 0.4 0,0
3.0 3.4 0,0

2¢3 2.1 0,0
007 006 0.0
0.7 101-007
1.6 2.0'0.8
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VI. EFFECTS OF COMPETITION FROM NEW SERVICES AND TECHNOLOGIES

So far we have examined the effects of growth of conventional cable
television and the possibility of VHF drop-ins on the future growth of
UHF broadcasting. Another question, of course, relates to the ex-

tent through which new technologies and services may also affect the

future of UHF. The most immediate possibilities are

1. The growth of pay television both by cable and by conven-
tional broadcasting stations through scrambled signals

2. The continued development of videodisc and videocassette
technology

3. The further development and commercialization of fiber
optics, and

4. The use of direct broadcast space satellites.

PAY TELEVISION

Probably the most important development in television in recent
years is the emergence of pay television through the use of cable
channels. In nearly all cases special programming is offered over a
special channel. In addition to the basic monthly cable subscrip-
tion fee, the subscriber pays an amount for which he receives a
series of programs otherwise unavailable on television. (The system
of per-channel charge stands in contrast to payment on a strictly
program-by-program basis, which, because of technical difficulties
encountered thus far, is offered on very few cable systems.) To this
time, the basic content of pay television has consisted almost entirely
of movies newer than those shown on conventional television and
sports that otherwise would not be available.

We have been witnessing a rapid growth in pay television using

cable channels. For example, the cable industry now has about 200,000

pay subscribers, about double the number estimated a year or so ago.
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TelePrompTer, the nation's largest cable operator, has over 33,000
pay cable subscribers, who reportedly will contribute about $3 million
in revenues in 1975. In four TelePrompTer systems where pay tele-
vision has recently been offered, 42 percent of the cable subscribers
took the new service.* =

In addition, plans have recently been announced to use satellites
and terrestrial microwave to link cable systems together for lower cost
use of pay television channels. Home Box Office, one of the leading
firms in offering pay television packages to cable operators, announced
in April 1975 that it had contracted with RCA to buy $7.5 million worth
of satellite transponder time over five years. A spokesman for Home
Box Office foresees as many as one million pay cable subscribers within
five years. UA-Columbia Cablevision plans to join in the Home Box
Office network with 85,000 of its subscribers from Florida through the
Midwest. American Television Corporation has also announced plans to
build earth stations to feed Home Box Office programs to nine of its
systems with a potential of 250,000 subscribers. TelePrompTer has
announced an agreement with Home Box Office in plans that would offer
pay TV service to as many as 170,000 TelePrompTer subscribers. At
this writing Home Box Office has about 115,000 customers, so that these
new hookups may enable its pay TV network to offer service to as many
as a million customers when the Home Box Office and earth stations are
in place by the end of 1976.** Optical Systems, another pay television

service, plans to begin operation of a microwave network in the West

Texas area, in addition to its networks already operating in the Northern
*kk
and Southern California markets.
The overall effect of these pay television networks will be to

reduce the cost of the service by providing live interconnection as a

* 5
Television Digest, May 19, 1975, p. 5.

%% o : :
Television Digest, April 21, 1975, p. 2; The Videocassette and

CATV Newsletter, May 1975, p. 16.

k%%
Tbid., p. 10.
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substitute for the bicycling of videotapes and film. With programming
being fed from a central location, cable system operators will not
need to make major outlays for origination equipment, enabling even
small cable operators to offer pay service.

Some forecasts have been made of the growth of pay television,
although at this point data are still too sparse to permit projections
with much confidence. Were pay television a service that had operated
for many years, as, for example, VHF broadcasting stations are, then its
presence could be quantified and included in our equations along with
the other variables drawn from the cross—section of 197 markets in 1974.
But lacking this body of experience, we have no good way to project the
path of pay television over the next fifteen years. A recent study con-
ducted by Cox Broadcasting estimates that by 1980 4.8 percent of U.S.
homes will subscribe to pay cable, and that 10 percent will subscribe
by 1985.* Stanford Research Institute is preparing a study on the
future growth of pay television for the Office of Telecommunications
Policy, but the report has not yet been released.

In contrast to the rapid growth of pay television via cable, the
use of scrambled signals transmitted by broadcasting stations and de-
scrambled at the home television set with a special terminal has had
rough sledding. Technical problems and high costs have continued to
plague attempts to provide pay television over the air. Several plans
have been announced to use UHF stations for pay service in a few major
markets, such as Chicago and Los Angeles; but at this writing there is
not yet a single over-the-air broadcasting station transmitting
special pay programming.

With respect to the impact of pay television on the broadcasting
industry, two effects should be considered: (a) the effect on audience

and (b) the effect on programming availability and programming costs.

*
This study used the Delphi approach encompassing a series of ques-
tionnaires to five groups, supervised by James Landon (Television Digest,

February 24, 1975, p. 4).
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With respect to the first, a major concern of the broadcasting industry
has been that those who watch pay television will do so at the expense
of watching conventional television (under the assumption that the
total viewing time of the individual will not rise as a consequence of
new offerings), so that the audience for conventional television will
fall. The analysis in Appendix B below indicates that not much new
audience will be attracted to more of the same kind of programming. That
is, the assumption is probably correct that total viewing will not

rise if the kinds of new offerings run much along the lines of what is
already available. Thus, the increase in offerings of newer movies
where there is already a rich fare of older movies will probably not
increase total viewing time. If so, the concern that pay television
will take away audience for this kind of fare is well founded.

However, another recent Rand report, dealing with viewing patterns
during the Watergate hearings, suggests that sufficiently dissimilar
programming will attract new audience as well as siphoning off some of
the existing audience.* Thus, if pay television offers substantially
new kinds of programming, going beyond simply offering newer movies
than otherwise would be shown, then perhaps total audience will rise.

But at best this would occur only when the pay television industry becomes
a major factor in the programming market so that new kinds of programming,
perhaps in the educational and cultural fields, emerge to increase total

*%
viewing time.

*
Stanley Besen and Bridger Mitchell, Watergate and Television: An
Economic Analysis, The Rand Corporation, R-1712-MF, May 1975.

*

On the basis of experience to date, new motion pictures will be
the basic item for the foreseeable future with educational and cultural
items playing a minor role. However, motion pictures currently produced
for most theatrical exhibitions are generally superior to the average
movie shown on television. This, combined with the absence of commercials,
may well warrant their classification as '"new'" programming, attracting an
audience substantially different from the 60-65 percent that receives
prime-time television. The exact mix of audience diversion from televi-
sion and the growth of ''mew'" audience is, of course, uncertain. Shedding
light on these questions, a recent study of future demand for pay tele-
vision by various classes of programming has been completed under con-
tract with the Office of Telecommunications Policy by R. R. Panko et al.,
Analysis of Consumer Demand for Pay Television, Stanford Research Insti-
tute, May 1975.
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With respect to the second point above--the impact on television

programming--concern has been widely expressed that pay television
entrepreneurs will bid away programs from broadcasters dependent upon
commercial advertising. The FCC, keenly aware of this potential problem,
has established a set of rules designed to prevent the siphoning of pro-
grams from conventional television by restricting the nature of programs
(for example, relatively new movies not typically shown on conventional
television) that can be made available to pay television.

Moreover, there is one counter force at work: if pay television
develops and provides an important source of funding for programming,
then perhaps, in the longer term, programs produced for pay television
may eventually be shown on conventional television (on a delayed basis)
to increase rather than decrease the total amount of programming avail-

able to conventional television. In other words, in the same way that

the existence of movie theaters, competing with conventional television,
provides a funding source for programs (new movies) that might not
otherwise be produced, they provide a source of programming (these same
movies with a time delay) to conventional television. With this factor
operating more powerfully as pay television grows, and with the continued
operation of the FCC antisiphoning rules that prevent or at least reduce
direct competition for programs between pay television and conventional
broadcast, we shall assume in this section that the effect of pay tele-
vision on programming sources and volume will remain on balance neutral.
Its main detrimental effect on conventional broadcasting, if any, will
arise from siphoning off audience.

Finally, if pay television through use of broadcasting stations
ever does become significant, it could stimulate the growth of UHF
broadcasting, since UHF stations are the ones most likely to be used
for pay operation. In this case, some existing UHF stations might
switch a portion of programming to pay television, and perhaps new sta-
tions would emerge. But there have been too many setbacks in the over-

the-air pay television field to predict with confidence that this factor

will ever be an important consideration in the future demand for radio

spectrum.
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VIDEODISC TECHNOLOGY

Videodisc technology has been under development for years. After
a number of delays, two‘systems appear to be close to entering the
market. RCA has developed one using a '"capacitance' pickup; optical
playback seems to be the closest competitor. According to one source,
the price of this player is expected to be around $400--a fairly high
price for the home, but one low enough to offer possibilities of insti-
tutional use. The second system is one developed by MCA-Phillips, a

unit using optical playback and involving a price of about $500.

Although videocassette players have an advantage over videodisc
of being able to record, they suffer the disadvantage of higher cost.
For example, RCA has also developed its Selectavision Magna Tape
Player-Recorder, but its cost is likely to run $800 to $1,000.*

As another example, the SONY Corporation has announced that it will
begin marketing a 1/2-inch videocassette system for the home. The
unit reportedly will be priced in Japan at $788, in comparison with
a price of $1,297 for SONY's standard 3/4-inch hardware and in con-
trast to the substantially lower prices of the videodisc units noted
above.**

Of course, it is impossible to predict at this point how far video-
disc and cassette technology will develop over the next 15 years in
terms of quality, reliability, and cost. In any event, whatever ef-
fect it has on over-the-air broadcasting will, as in the case of pay
television, likely take the form of siphoning audience away from
conventional over-the-air broadcasts; that is, unless video disc services

provide quite different programming from that available over—-the-air

*
The Videocassette and CATV Newsletter, April 1975, pp. 1-5.
*k

Thidie s penos
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(and therefore increase total viewing time as described above) then
growth of videodisc audiences would be at the expense of both conven-
*

tional over-the-air broadcast and cable.

FIBER OPTICS

The use of glass fiber as a communications channel has excited the
imagination of many because it offers a tremendous capacity, going far
beyond that available even over cable television. If remaining tech-
nological difficulties can be resolved, fiber optics might find their
first use in the trunking of circuits by telephone companies on
high-density routes and perhaps as a substitute for conventional cable
television into homes. The last-named application is of interest here.
If development of fiber optics reaches the point of application in the
television field, we would visualize it as providing a means of simply
reducing the costs of cable television to the home--that is, a straight-
forward substitution of fiber optics for copper that might both increase
capacity and reduce costs of installing and operating cable plant.

Thus, its main effect would be to increase the penetration of cable
along the lines of the assumptions we have made about high levels of
cable penetration in Section IV above. Thus, by itself, fiber optics
would take away neither programming nor audience from conventional
broadcasting. But by serving as a lower-cost substitute for conven-
tional cable television construction, it might widen the market for
cable and in that manner serve to siphon additional audience from over-

the-air broadcast.

BROADCAST SATELLITES

Finally, a question arises about the prospects of broadcast satel-

lites that would transmit signals directly to the home as a substitute
for broadcasting from conventional broadcast stations. Although an

analysis of broadcast satellite technology and its prospects lies

*Videodisc services face the problem of programming. Some observers
question whether motion picture discs will sell in sufficient quantity
as prices contemplated, since the number of times a motion picture can
be enjoyably viewed is limited. Perhaps rental libraries will play an
important role, although this prospect is hard to assess today.

*
A recent technical discussion of fiber optics is contained in
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beyond the scope of this study, we must say that despite all the excite-
ment that has been generated by satellite technology in the past, the

future of direct satellite broadcasting to the home does not appear

bright. In all cases of satellite plans we have seen, an additional
cost would be imposed for the ground installation of a rooftop antenna
and converter to provide access directly into the television set. This
antenna and converter equipment would probably cost several hundred
dollars. Were this level of expenditure the only way that the home
viewer could obtain television, then direct satellite broadcasting
might be viable within the foreseeable future. But with the existing
well developed broadcasting system in the U.S., it is difficult to

imagine the typical home viewer paying for a special rooftop antenna

and other equipment just to receive one or a few additional channels.
And of course, in addition to expenditures for home equipment, the
cost of developing, manufacturing, launching, and operating direct broad-
cast satellites would in one way or another have to be covered.
As satellite technology advances, we would expect satellites to be-

come progressively more attractive to link relatively small stations

for both cable and broadcast station networks, and directly to serve
institutions such as hospitals and schools with special rooftop antenna
installations. But these applications are quite different from satellite-

to-home direct broadcasting.

THE RANGE OF OUR PROJECTIONS

Since we assume that any effect of the preceding technologies and

services on over-the-air broadcasting is through siphoning of audience

and since it is so difficult, indeed, impossible to determine how these

technological advances and services will develop in the future, we shall

make three projections based on alternative assumptions about the extent

"Optic Fiber Communications Systems," Conference Record, Volume II,
International Conference on Communication, San Francisco, June 16-18,
1975. Recent popular accounts of fiber optic developments are con-
tained in Access magazine, March 24 and April 21, 1975.
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of audience siphoning--10 percent, 20 percent, and 30 percent.*

Our results are shown in Tables 13 through 16. In Table 13,
for example, we show the effect of a 10 percent audience loss com-
pared to the base case shown in Table 2. To consider one example,
in the New York market for 1990, we project 5.6 stations in Table 13,
column 1, and adjust it downward to 4.2 by the 1.4 "constant adjust-
ment factor'" described previously for the New York market. The base-
case projection of 4.6 for New York in Table 2 is subtracted from the
projection of 4.2 to obtain the -0.4 stations shown in column 3 of
Table 13. Similarly, Table 14 shows the results of a 20 percent loss
of audience, and Table 15 the results of a 30 percent loss of audience.

Running down the list of figures for individual markets in column 3
of Table 15, we find that even with the severest audience losses, here
30 percent, the impact in individual markets is typically small,
running on the order of -0.2 stations. The impact is heaviest in
places such as New York, Los Angeles, Fresno, and Fort Wayne, which
already contain two or more UHF stations.

The summary Table 16 shows the net differences from the base-case
analysis of Table 2. As expected, with increasing audience siphoning
shown in Tables 13-15, the impact on UHF development becomes increas-
ingly more severe. If we include here the "excluded" stations at the
flat 27 used in other summary tables, we find that in 1990 9 fewer
stations are projected with a 10 percent audience siphoning; 18 fewer
stations with 20 percent audience siphoning; and 27 fewer stations
with 30 percent siphoning. But the pattern here is much as shown in
other summary tables: despite the possible impact of new services on

UHF, including even the relatively severe case of 30 percent audience

*We do this by reducing by 10, 20 or 30 percent the number of
television households (TVH) used in making the projections. That is,
we treat the assumed reduction in actual audience as equivalent to
the same proportional reduction in potential audience. An alterna-
tive approach would be to treat new services as the equivalent of
new broadcast competition in the market, and make the projections
by assuming some increase in the number of VHF stations. This, and
other variations on the assumptions we have chosen, can be easily
used to generate alternative projections using our computer model.
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Table 13

TEN PERCENT LOSS OF AUDIENCE TO NEW

VIDEO SERVICES

1980 PROJ 1985 PROJ 1990 PROJ

1974 PROJ

MARKET

1 NY
2 LA

NY

423 5.6-0.4 5.9 T.2-0.6 6.3 7.6-0.6 6.8 8.0-0.6

CA
3 CHCAGO IL
4 PHIL

e
-

PA

DTROIT MI

1.9 2.5-0.1 2.0 2.6-0.1 2.1 2.7-0.1

l.3 1.9-0.1

& BOSTCN MA

CA
8 CLVLND CH
9 WASH DC

TESE
10 PITT

1.5 0.7-0.1

l.4 0.6-0.1

0.8-0.1-0.1

PA

1.1 104‘0-‘ l.1 IQS-OCL 1.2 1.6'0‘1

006 0.9-0- 1

11 STLOUS MO
12 DALLAS TX

13 MINN

MN
MD
15 HCUSTN TX

14 BALT

0.9 la4-0.1 1.0 1.5-0.1 1.1 1l.5-0.1

0.5 0.9-0.1

16 INCPLS IN

17 CINCI

CH

168 ATLANT GA
16 HARTFD CN
20 SEATLE WA

1.2 1.5-0.1
1.3 1-5‘001

0.6 0.9-0e1 1ol 1.4-0.1 1l.1 1.5-0.1
1.1 1.4-0.1 1.2 1.4-0.1

0.7 1.0-0.0

FL

21 MIAMI

22 KANCTY MO
23 MILWAU WI
25 SACRA CA
26 MEMPH

1.2 008‘0-1

1.0 0.7-0.1 l.l 0.7-0.1
1.0 0.4-0.1
le5 le4-0.1

0.3-0.0-0.0

TN

l.1 0.5-0.1

1.0 0.4-0.1
1.4 1.4-0.1

0.6-0.0-0.0
1.0 0.9-C.1

27 CCLUMB OH
28 TAMPA

EL

29 PORTLN CR
3C NASHVL TN
31 NEWORL LA

009 0-6‘0.1

0.9 0.5-0.1

32 DENVER CO

0.3-0.0-0.0 0.8 0.5-0.1

NY

33 PROVID RI
34 ALBANY NY
35 SYRACU

36 CHARLS WV

l.1 0.6-0.1

0.4-0.0-0.0

37 GRNDRP MI

1.0 C.5-0.1 lel Ca6-0.1

AL

39 OKCITY OK

38 LOUSVL KY
40 BIRM
41 DAYTCN OH

le7 2+4-0e1