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PREFACE

This Note was prepared under contract with the Federal
Communications Commission to assist in the Commission's Network
Inquiry. 1t updates earlier work at Rand (Park, 1973) by using

more recent data on TV station finances and potential audiences.






ABSTRACT

A mathematical model of television network behavior, based on the
assumption that networks choose their program expenditure so as to
maximize their profits, is used to explore the prospects for alterna-
tive kinds of new networks. The prospects are considerably better
now than they were at the time of an earlier Rand report on the sub-
ject, mostly because of a large increase in metwork advertising reve-
nue per household. A fourth network that somehow competed on an
equal footing with the existing three would almost certainly be
viable. More realistically, a fourth metwork would suffer from
coverage and UHF handicaps relative to the existing networks. How-
ever, as the number of UHF stations increases, the UHF handicap
falls, cable penetration increases, and advertising revenues rise,

we can expect to see renewed interest in forming a fourth television

network.
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I. INTRODUCTION

From a number of points of view, a fourth national television
network would be a good thing to have. Perhaps most important, it
would increase the number of strong sources for news and public af-
fairs programs. Since most people get most of their news from tele-
Vision,1 it is almost axiomatic that control over news sources in a
pluralistic democracy should be as dispersed as possible.

From an economic point of view, a fourth network would be highly
valued as a source of entertainment. Noll, Peck, and McGowan (1973)
extrapolate from the experience of cable systems to estimate the
value that viewers would place on additional television signals.

The study suggests that people would be willing to give about $4 bil-
lion annually to get a fourth networkz——certainly a substantial bene-
fit.

A fourth network would also increase the amount of resources de-
voted to program production. Because of the way programming is supported
(by advertisers rather than by viewers), there is a strong presumption
that it is undersupported,3 so that an increase in programming would
increase welfare.

Finally, an additional network might increase program diversity—-—
the range of program types broadcast and hence the choice available
to the viewer.

But despite the substantial benefits of a fourth network (and
despite some efforts to create one), none has yet been established.

Some observers have gone to elaborate lengths to explain why this

lSurvey results supporting this statement are reported in
Roper (1973).

2Besen and Mitchell (1973) and Ellickson (1979) criticize this
estimate, but there is little doubt that the real figure is substan-
tial.

3See Spence and Owen (1977).

4For the simple theory underlying this statement, see Steiner
(1952). A more complex and realistic version is in Beebe (1977).



is so, and certainly there are many complex factors that contribute.
But the basic reason appears to be quite simple: A conventional
fourth network--one using existing broadcast stations—-would have a
substantial disadvantage in competing with the existing three.

Each of the existing networks reaches almost all U.S. television
households. A fourth network would not be able to do so. Many parts
of the country are not served by fourth stations that could affiliate
with a new network. A new network using the fourth commercial station
in larger markets would reach only about 65 percent of the nation's
television households. This "coverage handicap" is sufficient by it-
self to explain why a conventional fourth network would not now be
profitable,

The coverage handicap is not the only one that might plague a
fourth network. Many of its affiliated stations would broadcast in
the ultrahigh frequency (UHF) band. These stations suffer from
greater reception and tuning problems than do stations that broad-
cast on very high frequencies (VHF). Since the new network would
have a much larger proportion of UHF affiliates than do the existing
networks, it would also suffer from a "UHF handicap" in addition to
its coverage handicap.

Some current developments may change the prospects for new net-
works in the future. For example, the number of independent UHF sta-
tions is increasing over time. These new stations, if they were the
fourth commercial station in a market and if they affiliated with a
fourth network, would reduce the network's coverage handicap.

Cable television may also reduce both the coverage handicap and
the UHF handicap. By bringing high channel capacity into areas that
are poorly served by broadcast stations, cable systems increase the
coverage potential of new networks, In addition, UHF signal quality
is often higher on the cable than it is off~the-air. To the extent
that a fourth network's UHF affiliates are carried on cable, the

network's UHF handicap would be reduced.

lBesen and Soligo (1973) show how the nature of the contractual
relationship between networks and their affiliated stations may in-
hibit the formation of a fourth network.



To determine the effect of these developments, one needs some
way to assess the effects of the various handicaps on new network
profitability and some way to predict how networks will behave under
alternative competitive situations. My method is to use a simple
model of network behavior based on the assumption that each network
seeks to maximize its profits. The model predicts how much a network
will spend on programming and how much audience it will attract,
given the competition it faces.

In contrast to some previous work,l expenditures on programming
are not assumed to be simply dependent on network revenue. The view-
point implicit in the previous work is that revenue determines pro-
gram expenditure: The more its revenue, the more a network (or sta-
tion) can afford to spend on programming. The model used here treats
programming as a determinant of revenue. By showing better (more
expensive) programs, a network can increase its audience share and
hence its advertising revenue. Up to a certain point, it is in fact
worthwhile to spend more for better programs. The additional audi-
ence attracted is worth more in increased revenue than the extra
programming expense. Beyond that point, better programming continues
to attract more audience, but the additional cost exceeds the value
of the additional audience to advertisers. By increasing its program-
ming expenditure up to that point, and not beyond it, the network
maximizes its profits. Just where that optimal point is depends on a
number of factors: how many competing networks there are, what
markets or portions of markets they cover, how attractive their pro-
gramming is, and what revenue sources——in addition to or in place of
advertisers--the various networks can tap.

When different kinds of new networks are described in terms of
these factors, the model can be used to calculate how much each would
choose to spend on programming, how much audience and revenue it
would get, and how much profit it would obtain. In general, as one
would expect, the better the new network's competitive position (in

terms of the relevant factors), the better it does financially.

1Including my own empirical study (1971).



At this point, the exposition gets somewhat technical. The model
is specified in detailed mathematical form in the next section. The
reader who is interested in results, but not details, should probably
skip (or at most skim) Sec. II. In Sec. IIT the model is applied to
investigate the prospects for several different kinds of new networks
under a number of different conditions. Results and conclusions are

summarized in Sec. IV.



II. THE MODEL

There are J networks, indexed by i =1, ..., Jor j =1, ..., J.
In many (but not all) of the cases to be considered, J = 4. 1If each
household watching the jth network produces revenue for that network

of rj dollars per year, the jth network's annual profit is

n, = r,A, - p, - F, 1
3 "3 TP j’ L

where Aj is the average number of households watching network j, Pj is

expenditure on programming, and Fj is fixed cost (cost unrelated to the

level of programming expenditure). The general first-order condition

for profit maximization is dﬂj/dpj = 0, or
dii 0A., JA, dpi] 1
.+ A, —l 4+, —L—=]=1. (2
rJ i dA.j Bpj it Bpi dp. (2)

3]
I make a number of assumptions that specialize and simplify

Eq. (2).

Assumption 1: There are K subsets of television households,
indexed k = 1, ..., K. Each subset is homogeneous with respect to
the terms of competition among the networks. For example, all four
networks may reach all the households in subset 1 over VHF broadcast
stations. In subset 1, then, all four networks compete on equal
terms. The fourth network may compete in subset 2 subject to the

UHF handicap, and it may not reach households in subset 3 at all.

lThis differs from the model used by Crandall (1972) in that
I take programming expenditure to be the networks' decision vari-
able, while he treats factor inputs to program production as deci-
sion variables.



Assumption 2: The jth network's share of audience in household
subset k is given by
m,.a,
e (3)

. s
jk - Zymgay

S

where mjk represents the terms on which network j competes in house-
hold subset k and aj is a measure of the attractiveness of the jth
network's programming. Note that a network's audience share depends
not only on the attractiveness of its own programming but also on
the amount and quality of the competition it faces.

To illustrate the meaning of the m o I pursue the example from
Assumption 1. Using h to denote the magnitude of the UHF handicap,

we have for this example

|m]

e e
'—l
o B H =

1-h

The first three rows of ones indicate that the existing three networks
have full, unhandicapped coverage in all three household subsets. The
fourth row shows the fourth network's competitive position: unhandi-
capped in subset 1, UHF handicapped in subset 2, and without any

coverage in subset 3.

Using Nk to denote the number of households watching television
in subset k (on average during the time period of interest), we can

write the jth network's audience by definition as

Ay = n NS (4)

Assumption 3: The attractiveness index is an increasing function

of P;> the (annual) amount spent on programming, specifically

_ b
a;, = ap; (5)



where o and B8 are positive parameters., Relationship (5) should be
thought of as an envelope of attainable points in "expenditure,
attractiveness" space. Of course, it is possible to spend more and
get a less attractive program package, ending up at some point under
the curve given by (5). But a profit-maximizing network would always
choose some point on the envelope. I expect that there are decreasing
returns to increasing expenditures on programming (f < 1). However,

I shall not exclude a priori the possibility that 8 > 1.

Assumption 4: Changes in program supply conditions show up as
changes in o while B remains constant.

The entry of new national networks can be expected to affect the
prices that networks must pay for programming. For example, Crandall
(1972) argues that economic rents paid to scarce talent will decrease
as the number of competing networks increases, tending to decrease
program costs. But if the changes accord with the assumption, network

audience shares are unaffected, since o cancels out in Eq. (3).

Assumption 5: Total audience in household subset Kk, Nk’ depends
only on the number of networks serving k, not on program expenditure.
Thus aAj/apj = Zka(BSjk/Bpj).

There is some casual, but fairly convincing, evidence that this
is a good approximation of reality. One observes that the nationwide
prime-time audience has been remarkably stable for at least two
decades, staying within two or three percentage points of 60 percent
of television households--this in the face of large changes in pro-
gramming, a large increase in the number of reruns, and the advent
of color TV.l If the size of the audience has not been affected by
these changes, it would probably not be much affected by moderate
changes in program expenditure. Of course, if the assumption is

pushed to its logical extreme, then it is clearly unrealistic, as it

lSee Owen, Beebe, and Manning (1974), pp. 95-96. Sixty percent
is an approximate year-round average figure. There are substantial
seasonal variations, however; in 1979, for instance, the monthly figures
ranged from a high of 65 percent in January to a low of 49 percent in
July. These are Nielsen national ratings quoted to me by FCC staff.



would imply that three networks broadcasting only test patterns would
continue to attract 60 percent of television households as prime-
time audience. For smaller departures from present conditions, how-
ever, the assumption that total audience does not depend on program

expenditure may be reasonable.l

Assumption 6: Advertising revenue per viewing household is con-
stant for each network, regardless of the total number of viewers
watching all networks combined or the number watching any particular

network; drj/dp:.L =0,i=1, ..., J.

Assumption 7: Equilibrium occurs when no network can increase
its profits by changing its program expenditures, taking the other
networks' expenditures as fixed. This is the 'Nash equilibrium"
concept from game theory,2 and it has a certain plausibility: Since
the condition applies to each network, in equilibrium none has any
incentive to change its expenditures, so that the assumption that
the others' expenditures are fixed is correct.

However, the assumption does rule out collusive behavior. 1In
particular, it rules out the possibility that all networks together
collusively restrict their programming expenditure, a strategy that
would increase their profits. The intensity of the ratings competi-
tion among the networks suggests that such a collusive restriction
is not important.

In order to compute the Nash equilibrium, I set dpi/dpj = 0,

i # 3, in Eq. (2). In other words, each network expects the others
not to react to changes in its programming expenditure., This is the
standard Cournot assumption, and it has also been used by Crandall.
Its use here is a computational convenience, with no behavioral con—

tent except at the Nash equilibrium.

1For discussion of the possible effect of the number of net-
works on total audience size, see Sec. ITI, Case A, below.

2See, for example, Luce and Raiffa (1957, pp. 170-171).



Using Assumptions 1 through 7, Eq, (2) becomes

-1 B8
NeMslPs Zigs™iPs |
Brjzk 8.2 =1, (6)
(ZimsyPs)
or equivalently,
'BerkaSjk(l - sjk) =, - (N

These are the conditions that are used in this study to solve for
network programming expenditure. For the most part, iterative numeri-
cal solutions are necessary. In a few simple cases, closed-form
analytical solutions are possible.

For example, with equal networks, the first-order conditions
for profit maximization take on a very simple form. Then rj =r,
p. = p, and Sjk = 1/J for each network. Substituting in Eq. (7) and

J
writing N for Zka, we have

BrN(JZ— 1) _ o . (8)
J

CALIBRATION: REVENUE, PROGRAM EXPENDITURE,
AND THE BETA PARAMETER

To calibrate the model, it is necessary to determine the value

of B. This parameter, which defines the shape of the relationship
between program expenditure and attractiveness (Eq. (5)), is not
directly observable.

Here and throughout the rest of the study, I treat the existing
three networks as though they competed with each other on equal terms
in all areas of the country. This is not quite true. For example,
CBS reaches more households via VHF and fewer via UHF than do the
other two networks. (See Table 1.) Since some markets contain both
UHF and VHF affiliates, or affiliates of only one or two of the net-
works, the competition is of course unequal in such markets. It

would be possible to handle this additional complexity in the model as
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Table 1

COVERAGE OF NETWORK AND INDEPENDENT STATIONS: VHF VS. UHF

(In million television households)

Affiliation VHF UHF Total
American Broadcasting Company 62.9 9.0 71.9
Columbia Broadcasting System 65.7 5.3 71.0
National Broadcasting Corporation  64.4 7.2 71.6
First independent 25.2 21.0 46.1

SOURCE: Broadecasting Yearbook (1979). Data are for
1978. TFigures are sums of ARB ADI TV households in
markets served by each class of station. Statioms af-
filiated with two or three networks are treated as though
they covered one-half or one-third of households in the
market for each network.

it stands by defining two dozen or sol household subsets with homo-
geneous competition., To do so, however, would be a spuriously precise
application of what is, after all, a very rough and simple model.

With three equal networks, I can calculate B by using Eq. (8) if
I can determine roughly realistic figures for network program expendi~
ture and advertising revenue. Rough realism is the best I can do,
because the abstract networks in the model do not have any exact real-
1ife institutional counterparts. In the model, a network is an entity
that buys and distributes programs nationwide. In reality, part of
this function is performed by the networks and television stations
that they own and operate, but part is also performed by separately
owned stations that are affiljated with the networks only by contract.
In particular, the networks buy programs (or produce them themselves)

and sell advertising during the programs. Part of the advertising

lEach network can serve a market with a VHF station, a UHF sta-
tion, or not serve the market at all. Thus there are three cubed
logically possible household subsets, but some of the cells are in
fact empty.

2For similar reasons, I shall ignore competition from independent
stations, which generally attract small audiences (compared with those
attracted by network affiliates) during times when network programs
are being broadcast. ‘
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revenue is passed on to affiliated stations as payment for their
time. In addition, the affiliates sell the time between and adjacent
to network programs directly to advertisers. Further, the affiliated
stations broadcast their own non-network programs in other time
periods and sell ads on and adjacent to them.

By modeling a network as a single entity, without distinguishing
between the network itself and its affiliated stations, I am implicitly
assuming that bargaining over the distribution of profits will not
impede the formation of a profitable network. If the network as a
whole is profitable, I assume that some way can be found to divide
the profits among the network itself and its affiliates.

Network expenditure on programs is a good measure of p in the
model, but to calculate r it is necessary to combine network revenue
with that portion of affiliate revenue due to network operation. This
is done by using the published revenue figures in Table 2. Total
revenue due to network operations amounting to $4320 million was
realized from an average network prime—timel audience of about 38.5
million television households.2 Since revenue is assumed to be pro-
portional to audience, r equals 4320/38.5 or $112 per household per
year.3 Program expenditure for all three networks together in 1978

was $2222 million.4 Assuming that this was divided equally among

lThroughout this Note, I use prime-time audience as a proxy for
audience during all parts of the day. Thus, it is implicitly assumed
that audiences during other time periods are in the same proportion
to prime-time audiences for all networks.

2Calculated based on Nielsen national ratings data quoted to me
by FCC staff. The same source indicates prime-time audience for non-
network programs to be 4.8 million households.

3To compare this figure with the $46 per year for 1971 obtained
in Park (1973), one must adjust for different assumptions used in that
report and in this one. The $46 per year is based on 60 percent total
prime-time audience, while $112 per year is based on 54 percent network
prime-time audience. To make them comparable, I adjust the earlier
figure upward to $46 x (60/54) = $51 per year. Allowing for the infla-
tion that has occurred during the intervening period, the increase in
constant dollars between 1971 and 1978 has been 36 percent.

4FCC (1979, Table 6) gives technical and program expense combined
as $2278 million, from which $56 million for interconnection costs is
deducted. Most other "technical" expense is likely to be in support of
program production. In any event, no other excludable categories are

separately reported.
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Table 2

1978 REVENUE DATA USED TO CALIBRATE THE MODEL
($ million)

Revenue
Due to Network
Item Total Operations

Three networks

Broadcast revenue (net of commissions) 2965a

Selling expense 118b

Net revenue 2846 2846
Affiliated (and owned) stations

Broadcast revenue (net of commissions) 33162

Selling expense 308b c

Net revenue 3008 1474
Total 4320

8rederal Communications Commission (1979, Table 4). The net-
work revenue figure includes only revenue retained by the networks.
The portion that is paid to affiliates as compensation for carry-
ing network programs is included in station revenue.

bFederal Communications Commission (1979, Table 5).

Cseiden (1970) concludes that network programs are the source
of 49 percent of affiliates' revenue (3008 x 0.49 = 1474). The
conclusion is based on a questionnaire completed by 26 affiliates,
all in markets below the top 25. The stations reported revenue
due to network and non-network programs during two weeks in 1970.
Network revenue included, in addition to compensation received
directly from national networks, receipts from the sale by the
station of spots during and between network programs, plus one—
half of receipts from sales between network and non-network pro-
grams.
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the three networks, each p equals $741 million.l

Substituting in Eq. (8), I calculate B = 0.77.2 This indicates
that additional dollars of expenditure buy increasingly smaller incre-
ments of attractiveness as expenditure increases. This (0.77) is the
value of B that will be used in the next section, in which the model
is applied to estimate the prospects for alternative kinds of new

networks.

CALTBRATION: FIXED COSTS
One of the figures that the model calculates for each hypotheti-

cal network is the excess of revenue over program expenditure. For
want of a better term, I refer to this quantity as "income.' (The
quotation marks will be retained as a reminder that the word is

being used in an unusual sense.) Clearly, "income" for a new network
must be high enough to cover the "fixed" costs of network operation
(those unrelated to program expenditure——Fj in Eq. (1)) and leave some
margin of profit, or the network is unlikely to be started, and if
started, unlikely to be continued.

Just how much "income" would be necessary to induce the forma-
tion of a fourth network, or how much would be needed to keep an
existing network from going out of business, is a difficult question
that I have no hope of settling here. However, the purpose of this
study is to shed some light on the prospects for alternative sorts
of new networks, so it would be very useful to have at least a rough
standard against which to measure the adequacy of a network's "income."

Table 3 uses published financial data to derive such a standard.
Just as in the case of the revenue calculations in Table 2, it is
necessary to allocate the figures reported by affiliated stations
between network and non-network operations. Even more so than in
the case of revenues, any such allocation is largely arbitrary.

Three different methods are used in the table, resulting in estimates
of the fixed cost of national network operation that range from $132

million to $257 million per year.

1The actual figures for individual networks are confidential.
2This is the same as the value of B calculated in Park (1973)
using 1971 data.
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Table 3

1978 EXPENSE DATA USED TO APPROXIMATE FIXED COSTS
OF NATIONAL NETWORKS
($ million)

Due to Network Operations

f
Ttem Total? High Medium  Low
Three networks
General and administrative expense 195
Imputed interest on tangible capital 20
Interconnection expense 56
d
271 271 242 135
Affiliated and owned stations
General and administrative expense 713
Imputed interest on tangible capital 90
Technical expense 260
c e
1063 521 445 260
Total 772 687 395
One-third of total 257 229 132

8pederal Communications Commission (1979, Table 5).

bFCC (1979, Table 12) gives depreciated tangible broadcast property
equal to $196 million for the three networks and $903 for affiliated
stations. Interest is imputed at 10 percent.

“Fixed costs are allocated to network and non-network operations in
proportion to revenues in Table 1. 1063 x 0.49 = 521.

dThis assumes that interconnection cost is reduced to $27 million by
using satellites. The satellite interconnection cost estimate assumes:
(1) three satellite systems comparable to the one currently employed
by the Public Broadcasting System; (2) equipment life of 10 years; and
(3) a 10 percent interest rate. See FCC (1980, pp. 52-53) for esti-
mates of the cost of leasing transponders and for the construction of
earth stations by PBS. Using data from Kalba-Bowen, satellite costs
for a comparable system for a single network are estimated at $8.4 mil-
lion (Kalba-Bowen, 1980). However, both estimates ignore the excess
demand for satellite transponders, which exists at current tariffs,
and it remains to be seen whether (and at what price) a new network
would be able to use satellite interconnection.

®Revenue from non-network programming (3008 - 1474 = 1534 from
Table 2) less program expense (220 + 627 + 69 = 916 from FCC (1979,
Table 5)) offsets a portion of fixed costs. The remainder is allo-
cated to network operations. 1063 - (1534 - 916) = 445.

fFor an austere network operation using satellite interconnection
and with other expenses equal to one-half those in the high column.
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Clearly, this is a very rough yardstick indeed. For one thing,
it is based on historical accounting costs, which may not be a very
good indication of the actual cost of running a newly created network.
For example, depreciation ($181 million out of the $1063 million
total cost) will tend to understate present costs because of infla-
tion. A second reason to interpret the yardstick cautiously is that
fixed costs will differ for different kinds of new networks. For
example, the fixed costs of a broadcast-based network will depend on
the number of affiliates it has; a fourth network using only existing
independent stations would have lower costs than do the existing

three with their nationwide coverage.
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TITI, APPLICATION OF THE MODEL TO ALTERNATIVE
KINDS OF NEW NETWORKS

In the previous section, I specified a simple model of network
behavior that can be used to calculate how much different networks
would choose to spend on programming and how much "income" (excess
of revenue over program expense) they could expect. 1 also developed
a rough yardstick to help in judging whether or not projected "income"
would be sufficient to induce the formation of a new network. In this
section, I use these tools to investigate the prospects for alterna-

tive kinds of new networks.

CASE A: ADDITIONAL FULL-COVERAGE BROADCAST NETWORKS

The first kind of new network to be investigated is a broadcast
network that competes on an equal footing nationwide with the three
existing networks. This is an idealized polar case; to compete on
an equal footing, a new network would need VHF coverage of 90 percent
or more of all television households, but there are not nearly enough
markets with four or more VHF allocations to make this almost complete
coverage possible.l

A new network will draw part of its audience from among house-
holds that otherwise would have watched the existing three, but it
will also draw part from households that otherwise would not have
watched television, as well as from those who had previously watched

independent or public television stations.2 The direction of change

1This case would be more realistic, however, had the FCC adopted
either of two policies that it once considered but never implemented:
Confine all television to the UHF band, or open a large number of
channels for VHF television by transferring frequency spectrum from
other uses. See Harvard Law Review (1962) for a history of FCC delib-
erations on these matters. An alternative would be for the Commission
to create a large number of VHF drop-ins.

21n Sec. II, I made and defended the assumption that a change in
an individual network's program expenditure does not change total
audience, only the way it is shared among networks. This is not in-
consistent with the possibility discussed here that a more radical
change, such as the emergence of a fourth network, may increase total
audience.
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in audience size due to additional networks is reasonably clear, but
the magnitude of the change may be small. Four empirical studies sup-
port the hypothesis that new networks would not increase television
audiences very much. An FCC staff studyl presents a variety of evi-
dence that is interpreted as support for an assumption that additional

signals do not increase viewing at all. Another study estimates

that a single affiliate will attract between 42 and 45
percent of the potential viewers in its market. 1In a
market with two stations, the total audience would be
between 55 and 58 percent of the potential, depending on
the affiliation status of the stations. Finally, in a
market with affiliates of each network, the total audi-
ence is 60 percent of potential.2

If the second network adds 10 to 16 percentage points and the third
2 to 5, the addition due to fourth and higher networks is likely to
be small indeed. A third study,3 using county-by-county audience
data, indicates that total audience is mildly responsive to the total
number of network signals. In those few counties where only one net-—
work is received, prime~time audience averages about 54 percent. It
increases to 56 percent in two-network counties, 58 percent in three-
network counties, and 59 percent in counties served by all three net-
works plus at least one independent station. The fourth study4 uses
both market- and county-level data with similar results.

To bracket what seems to be the range of likely outcomes, I run
two sets of calculations. The first assumes that additional networks
have no effect on audience size; prime-time network audience stays

at its current level, which I calculate to be 54 percent

FCC (1970), pp. l1-15.

Noll, Peck, and McGowan (1973), p. 52.

Park, Johnson, and Fishman (1976), pp. 195-200.
Crandell (1974).

S~ LN



18

(38.6 million/71.5 million).l (An additional 6 or 7 percent of TV
households watch non-network programs during prime time.) The second
assumes that network audience size increases to 60 percent in house-
hold subsets that receive more than three network signals. The addi-
tional network audience might consist of households that previously
watched non-network programs, or of households that would not have
been watching television at all if the fourth network did not exist.
The results of the calculations are shown in Table 4. With addi-
tional full-coverage broadcast networks, program expenditure by each
network drops, but in smaller proportion than the increase in the
number of networks>(from $741 to $624 with four networks, for example),
so that total expenditure by the industry as a whole rises. "Income"
per network falls considerably more rapidly than does program expendi-

ture itself. However, using the rough yardstick from the previous

Table 4

CASE A: ADDITIONAL FULL COVERAGE BROADCAST NETWORKS

($ million and million households)

_Present Network Audience Increased Network Audience

Total Number of Networks: 4 5 6 4 5 6
 New network(s)
Program expenditure 624 533 462 694 592 514
Audience 9.7 7.7 6.4 10.7 8.6 7.2
"Income'? 457 332 258 508 369 287
Each existing network :
Program expenditure 624 533 462 694 592 514
 Audience 9.7 7.7 6.4 10.7 8.6 7.2
"Income"? 457 332 258 508 369 287
“ Industry totals
| Program expenditure 2497 2664 2775 2775 2960 3083
Audience 38.6 38.6 38.6 42.9 42.9 42.9
"Income'd 1827 1661 1550 2030 1845 1722

a . s
"Income" is excess of revenue over program expenditure.

1This calculation uses the same national ratings data cited in
Sec. IT above.
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section, it appears that as many as six full coverage networks would
be profitable, particularly if network audience size were to increase

somewhat over its present level.l

CASE B: A FOURTH BROADCAST-BASED NETWORK

In Case A, I assumed that new broadcast networks could compete
on equal terms with the existing nationwide networks. Under present
and foreseeable policy, this is not a realistic assumption. In
Case B, I ask the more realistic question: What are the prospects
for a fourth network using the facilities of existing or potential
independent stations? Such a network would be subject to coverage
and UHF handicaps in competition with the existing three networks.

Table 1 shows network and independent station coverage by type
of station—--VHF or UHF. More relevant for our present purpose are
the numbers shown in Table 5, which distinguish between handicapped
and unhandicapped coverage. The difference between the two sets of
numbers arises because some UHF stations are located in markets with
only UHF stations; presumably these stations, which are on the same
technical footing as their competitors, do not suffer from any UHF
handicap. The unhandicapped coverages shown in Table 5 are thus

somewhat greater than the VHF coverages in Table 1.

UHF Handicap

Using 1968 market-level data, I estimated the UHF handicap in
homes with UHF receivers but without cable hookups to be .54 (1970,
pp. 31-33). Nearly a decade later, using 1977 country-level data,
I estimated the handicap to be .53 (1979, p. 9). Despite this
striking stability, there are two reasons for considering different
values in this study. In the present model, T am concerned with the

UHF handicap in all households in markets served by UHF stations,

lThis assumes that the affiliates of the new networks would be
able to cover the remainder of their "fixed" costs from their non-
network operations or that the new network could use a portion of
its "income" to cover any shortfall.
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not just noncable households. Since UHF reception is improved on the
cable, the handicap appropriate for use in this study is presumably
less than .53.

The second reason for considering different values of the UHF
handicap is that it may decline in the future as UHF stations increase
their transmitter power, more households install UHF antennas, new
TV sets with more convenient UHF tuning replace older models, UHF re-
ceivers with lower noise figures come on the market, and cable pene-
tration increases.

To allow for both uncertainty as to the exact current value of
the handicap and the probability of future declines, the calculations
are done for three values: .5, .25, and .0. As before, I allow for

the possibility that prime-time viewing will increase in households

Table 5

COVERAGE OF NETWORK AND INDEPENDENT STATIONS:
UNHANDICAPPED VS. HANDICAPPED
(million television households)

Affiliation Unhandicapped Handicapped
American Broadcasting Company 65.6 6.3
Columbia Broadcasting System 67.4 3.6
National Broadcasting Corporation 66.3 5.3
"Average network" 66.4 5.1
First independent (existing) 25.9 20.2
First independent (assigned)a 26.4 41.1

SOURCE: Same as Table 1. TUnhandicapped coverage is a VHF
station, or a UHF station in an all-UHF market. Handicapped
coverage is a UHF station in an intermixed market.

a
The numbers for assigned stations are from Schuessler (forth-
coming).
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that receive four networks by doing the calculation for 60 percent,
as well as 54 percent, prime-time network audiences in those house-

holds.l

Case Bl: A New Network Using Existing
Independent Stations

The results for a network using existing independent stations
are shown in Table 6. The new network competes on equal terms with
the existing three in markets with 25.9 million households; it com-
petes subject to the UHF handicap in markets with 20.2 million;
and it does not reach 25.4 million at all. Although the new network
competes for nearly 65 percent of the television households served
by the average existing network, it finds it optimal to spend on pro-

gramming less than 37 percent of the amount the existing networks do.

Table 6

CASE Bl: A FOURTH NETWORK USING EXISTING INDEPENDENT STATIONS
($ million and million households)

Present Network Audience Increased Network Audicuce

UHF Handicap: .0 .25 .5 .0 .25 .5

New network

Program expenditure 234 i81 - 126 275 215 151

Audience 3.1 2.3 1.6 3.7 2.8 1.9

"Income"2d ) 113 79 50 137 96 61
Each existing network

Program expenditure 706 716 724 753 764 773

Audience . 11.8 12.1 12.3 12.6 12.9 13.2

"Income"? 619 639 659 654 677 700
Industry totals

Program expenditure 2354 2328 2298 2534 2506 2472

Audience 38.6 38.6 38.6 41.4 41.4 41.4

“Income"? 1970 1996 2027 2100 2128 2163

a . .
"Income" is excess of revenue over program expenditure.

llncreased total audience may be a particularly appropriate
assumption in this case, since some portion of the audience now
watching the independent stations that are assumed to affiliate
with the new network may switch to network viewing.
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The new network's "income" is an even smaller fraction of that of the
existing networks--less than 21 percent. Except in the most favorable
case (no UHF handicap, increased viewing), the new network falls short
of the "income" that would be needed to offset the fixed costs of run-
ning a national network. The model thus offers a simple explanation
of why a fourth network using existing independent stations has not
emerged: The coverage handicap of such a network competing with

the existing three is simply too great.

Note, however, that this kind of network would probably have lower
fixed costs than the existing three, since it has substantially fewer
affiliated stations. Thus, the yardstick developed in Table 3 over-
states, to some degree, the "income" required for viability of a

less than full-coverage network.

Case B2: A New Network Using Presently
Assigned Independent Stations

Although existing independent stations would permit a new network
to cover only 65 percent as many TV households as do existing net-
“works, there are unused assignments for many more UHF stations, If
these unused assignments were in use, a total of 67.5 million TV
householdsl (94 percent of average network coverage) would be located
in markets with at least four commercial stations. A fourth network
affiliated with existing independents plus these new stations would
compete with the existing three on an equal footing for about 27.5
million households, would compete subject to the UHF handicap in
40.0 million, and would not reach the remaining 4.0 million that are
served by existing networks.

The results for this case are shown in Table 7 for a range of
values of the UHF handicap, and with and without increased viewing
due to wider choice. In all cases, projected "income" for the fourth
network is in excess of the lower end of our yardstick range. If the

UHF handicap falls to .25 or less, "income" exceeds the upper end of

1Schuessler (forthcoming).
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Table 7

CASE B2: A FOURTH NETWORK USING PRESENTLY ASSIGNED
INDEPENDENT STATIONS
($ million and million households)

Present Network Audience Increased Network Audience

UHF Handicap: .0 .25 .5 .0 .25 .5

New network

Program expenditure 557 444 297 623 497 333

Audience 8.4 6.2 3.9 9.4 7.0 4.4

"Tncome"d 383 254 140 431 286 158
Fach existing network

Program expenditure 641 670 698 -~ 707 739 771

Audience 10.1 10.8 11.6 11.1 11.9 12.8

"Income"?® 487 539 598 535 593 658
Industry totals .

Program expenditure 2480 2454 2391 2742 27.4 2645

Audience 38.6 38.6 38.6 42.7 42,7 42.7

YIncome''d 1844 1870 1933 2036 2064 2133

a . P
Anjncome" is excess of revenue over program expenditure.

the range even without an increase in total network viewing. This
result suggests that we may see renewed attempts to form a broadcast-

based fourth network as time goes on and the UHF handicap falls.

| Case B3: A Full-Coverage, Primarily UHF
Fourth Network

If the demand were there, it might be possible to assign addi-
tional UHF channels sufficient to give a fourth network nationwide
coverage equivalent to that of the existing networks. If so, a fourth
network could potentially compete on equal terms in 31.5 million house-
holds, and subject to the UHF handicap in the other 40.0 million.

Table 8 shows the results for this case. The full-coverage net-
work, of course, does somewhat better than one that uses only presently
assigned channels (Case B2). Since its coverage matches that of

existing networks, its only handicap is that most of its affiliates

are UHF stations. If the UHF handicap were to disappear, the fourth
| network would be unhandicapped, and its performance would be fully

\ equivalent to that of the other three.
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Table 8

CASE B3: A FOURTH NETWORK WITH NATIONWIDE COVERAGE
USING EXISTING INDEPENDENTS PLUS NEW UHF STATIONS
($ million and million households)

Present Network Audience Increased Network Audience

U4F Handicap: .0 .25 .5 .0 .25 .5

New network

Program expenditure 624 514 363 694 571 403

Audience 9.7 7.4 4.9 10.7 8.2 5.4

"Income"? 457 314 184 508 349 204
Each existing network

Program expenditure 624 655 687 694 728 763

Audience 9.7 10.4 11.2 10.7 11.6 12.5

"Income"?d 457 510 573 508 567 636
Industry totals

Program expenditure 2497 2480 2423 2775 2755 2692

Audience 38.6 38.6 38.6 42.9 42.9 42.9

"Tncome"? 1827 1844 1901 2030 . 2049 2113

Ay, . .
"Income" is excess of revenue over program expenditure.

Case B4: A New Network Using Existing Independent
Stations and Carried by All Cable Systems

Cases B2 and B3 hypothesize the construction of new UHF stations
to augment the coverage of existing independents. An alternative
means of extending the coverage of a broadcast-based fourth network
beyond markets served by existing independents requires no new con-
struction: About 25 percent of all households in markets with no
independent stations now subscribe to cable television.l Presumably,
these cable systems would be anxious to import distant fourth-network
signals.

Cable carriage at current penetration levels could enable the
fourth network to reach 6.35 million (.25 times 25.4 million) of the
households in markets that it does not serve off the air. And pre-
sumably it would not be handicapped in these households, because its
picture on the cable would be of high technical quality. Thus, a
fourth network using existing independents and carried by existing
cable systems would compete without handicap for 32.25 million

households (25.9 million plus 6.35 million), with handicap for

lThis figure was calculated using market-by-market cable pene-
tration for 1978 supplied by FCC staff.
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20.2 million,l and would not reach the remaining 19.05 that the other
three networks serve.

The results for this case are shown in Table 9, along with com-
parable results based on the assumption that cable continues to grow
and serves 40 or 60 percent of households in markets without inde-
pendent stations.

Cable carriage does not help the fourth network as much as would
affiliation with authorized (but not yet extant) UHF stations (Case B2).
However, on moderately optimistic assumptions (UHF handicap decreases
to .25 or cable penetration increases to 40 percent), the fourth net-
work would generate enough "income'" to exceed the lower end of our
yvardstick range.2 Under very favorable circumstances, it might even

exceed the high end of the range.

CASE C: ADVERTISER-SUPPORTED CABLE NETWORK

In Case C, I consider the prospects for an advertiser-supported

3 .
network™ that uses cable systems, rather than broadcast stations, to
reach potential viewers. At least for the foreseeable future, many
television households will not have cable hookups, so a cable network

will suffer from a coverage handicap.

lIn the 12 percent of these households that subscribe to cable,
the fourth network would presumably compete without handicap. How-
ever, I continue to treat the effect of cable in markets that the
fourth network reaches on UHF as being a contribution to the decline
in the UHF handicap.

2Note that fixed costs for this network (with relatively few
affiliated stations) may well be smaller than our yardstick values;
any costs to cable systems of carrying the fourth network signal
would undoubtedly be more than offset by increased subscription
revenue,

3There are in fact a number of cable networks already in existence
or planned to begin operation soon; see Braunstein (1980). Typically,
however, all or at least a major fraction of their revenues consists
of payments by cable systems for the right to carry the network pro-—
grams, Cable systems, in turn, collect payments from their sub-
scribers, either as special fees for pay channels or as basic sub-
scription fees from households induced to subscribe by carriage of
the network's programs. These sources of revenue put such networks
outside the scope of this report. See Park (1973) for a not entirely
successful attempt to deal with the case of pay cable networks.
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Nationwide Average Cable Penetration

My own estimates suggest that cable systems providing traditional
services (improved reception plus distant signal importation) may at-
tract approximately 25 percent of the television households as sub-
scribers, as a nationwide average figure.l Other more optimistic
projections of cable growth have not so far been borne out. The
Sloan Commission (1971), for example, predicted penetration of 40 to
60 percent by 1980. However, this projection assumed FCC regulations
more favorable to cable than those currently in effect.

Also, there is a bootstrap effect that may result in increased
penetration. The new network's programs would be available only to
cable subscribers. If the programs are of high quality, they would
be a strong inducement to subscribe to cable. That is, the existence
of the cable network may result in cable penetration greater than the
levels that have been predicted based on traditional services alone.
If the cable network's programs are just as attractive as those of

the existing three, my\ggggy4£l97}) suggests that cable penetration

would increase by about 15 percentage points.

To handle the uncertainty, I do the calculations for a range of
cable penetration values: .25, .40, and .60. The results are shown
in Table 10. Even on the most optimistic assumptions (increased view—
ing and 60 percent cable penetration), the new network would find it
optimal to spend less than one-third as much on programming as would
the existing networks, and its "income' would not reach the lower
end of our yardstick range. And, of course, it is not likely that
such a low level of programming would suffice to bootstrap cable
penetration up to 60 percent. On the more realistic assumptions

(cable penetration equals 25 to 40 percent), a full-scale nationwide

lThis is an impressionistic statement based on Park (1971c). A
rigorous analysis has not been performed; it would require application
of my penetration equation together with judgments about reception
problems on a very disaggregated level (subareas of television markets),
plus cost and revenue calculations to see which systems would be
profitable enough to be constructed at projected penetration levels.

2The growth of pay cable may increase penetration, but it is also
likely to attract viewers from the advertiser~supported networks.
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Table 10

CASE C: ADVERTISER-SUPPORTED CABLE NETWORK
($ million and million households)

Present Network Audience Increased Network Audience

Cable Penetration: .25 .40 .60 .25 .40 .60

New network

Program expenditure 9 56 - 194 13 72 231

Audience .1 .7 2.5 .2 .9 3.0

"Income"?® : 3 20 89 4 27 109
Each existing network

Program expenditure 739 733 713 759 764 757

Audience . 12.8 12.6 12.0 13.2 13.1 12.7

"Income'"2 698 683 634 717 709 668
Industry totals

Program expenditure 2226 2255 2333 2290 2364 2501

Audience 38.6 38.6 38.6 39.7 40.3 41.2

"Income"d . 2098 2069 1990 2154 2153 2112

a . .
"Income" is excess of revenue over program expenditure.

advertiser-supported cable network falls far short of possible finan-

cial viability.l

CASE D: DIVESTITURE

So far I have explored a number of ways in which a fourth net-
work's coverage could be increased or upgraded to put it on a more
even footing in competition with the existing three. Except in the
hypothetical Case A, none of the ways results in complete parity.

In Case D, I look at a policy that could in theory produce four
completely equal networks: divestiture of some affiliates by exist-
ing networks and reaffiliation with the new network.

Recall that in my simplified picture of the coverage of existing
television stations, there are 25.9 million households that are served

by at least four unhandicapped commercial VHF stations, 20.2 million

lTwo factors weaken this point. First, the fixed costs of a
cable network may be substantially lower than those of a broadcast
network to the extent that there is unused channel capacity on its
cable system affiliates. Second, its cable affiliates may generate
additional subscription revenues as a result of carrying the fourth
network's signal, so that the viability of the new network would not
be totally dependent on advertiser support.
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that are reached by three VHFs and one UHF, and 25.4 million that are
only reached by three stations. TFor the divestiture case, I distribute
these classes of households equally among the four networks. All four
networks have unhandicapped access to the first 25.9 million households.
The next 20.2 million households are divided into four groups of 5.05
million each. A different network is assigned the UHF affiliates in
each of the groups, while the other three networks get VHF access.
Similarly, the 25.4 million households are divided into four groups
of 6.35 million. A different network is left without affiliates in
each of these three-station groups of markets.

The results for this hypothetical divestiture case are shown in
Table 11. '"Income" for each of the reconstituted networks is well
in excess of our yardstick range, so there is little doubt that they
all would be economically viable. 'Income" is somewhat higher than
that for four full-coverage networks (Table 4, Case A) because there
is somewhat less competition in Case D; some areas are reached by
only three networks. Less intense competition results in less pro-

gram expenditure, so more revenue is left over as '"income."

Table 11

CASE D: DIVESTITURE
($ million and million households)

Present Network Audience Increased Network Audience

UHF Handicap: .0 .25 .5 .0 .25 .5

New network .

Program expenditure 600 599 596 644 644 640

Audience 9.7 9.7 9.7 10.3 10.3 10.3

"Income"'?® 481 482 485 514 515 518
Fach existing network

Program expenditure 600 599 596 644 644 640

Audience - 9.7 9.7 9.7 10.3 10.3 10.3

"Income'"? 481 482 485 514 515 518
Industry totals

Program expenditure 2399 2396 2384 2578 2574 2562

Audience 38.6 38.6 38.6 . 41.4 41.4 41.4

"Income'? 1926 1929 1940 2056 2060 2072

a . .
"Income" is excess of revenue over program expenditure.
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IV. CONCLUSION

It appears that the prospects for a fourth nationwide advertiser-—
supported TV network are considerably better now than they were at the
time of my earlier report (1973). The major reason for the change is
that network advertising revenue per household has increased greatly:
by 120 percent between 1971 and 1978, considerably more than the 61
percent increase in the consumer price index over the same period of
time. At the same time, the fixed costs of running a national network
have also increased, but apparently at a much slower rate: by only

22 percent between 1971 and 1978.

EQUAL-STATUS NEW NETWORKS (CASES A AND D)

If new networks could compete someho@ on an equal footing with

thevexisting three, it appears that as many as six or more networks
could coexist profitably. But equal competition would require a radi-
cal restructuring of the broadcasting industry. For example, four
networks could have nearly complete, unhandicapped, nationwide coverage
if qll TV broadcasting were shifted to the UHF band. Alternatively,

if the existing networks were required to divest some of their affili-
ates, existing stations could (re)affiliate to create four equally
handicapped networks. In either case, there is little question that

all four networks would be profitable.

BROADCAST-BASED NEW NETWORKS (CASE B)

I shall discuss prospects for broadcast-based networks with the

aid of Figure 1, which plots as curved lines a fourth network's
"income" (the excess of revenue over program expenditure) as a func-
tion of its coverage. Coverage is measured as a percent of the
average coverage by the existing three networks. In the figure,
fourth network coverage ranges from approximately 65 percent that
would be attainable using existing independent stations, through 94
percent attainable if all assigne&>statibﬁs were operating, on up

to equal coverage (100 percent). '"Income" curves are plotted for
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Fig. 1--"Income" as a function of coverage for broadcast-
based fourth networks (Cases B1, B2, and B3; present
network audience)
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three different values of the UHF handicap: .5, which is about the
current value; .25; and .0, representing full parity of UHF with VHF.

Also plotted in Fig. 1 is an illustrative assumption about the
"income" required for a fourth network to be viable. 1 have arbitrarily
chosen to plot a horizontal line at the low end of my yardstick range:
$132 million per year. I emphasize that this is an arbitrary choice.
Other choices are certainly possible, and many may well be more
realistic. For example, the "income" requirement line might be lower
than $132 million at 65 percent coverage and higher at 100 percent
coverage, sloping upward to reflect the higher fixed costs of running
a network with more affiliates.l

The following discussion of network prospects is with respect to
the $132 million "income" requirement line. I shall use such terms as
"probably not viable" to refer to networks with "income" well below

e

the requirement line, '"possibly viable" for networks with income"

in the vicinity of the line, and '"probably viable" for networks with
"income" well above the line. The reader might want to draw in his
own "income" requirement assumption, and redo the following discussion
accordingly.

Under present circumstances, a network using only existing inde-
pendent stations is unlikely to be viable. This is the situation
represented by the left end of the "income" line for a UHF handicap
of .5, which lies far below the requirement line. A number of develop-

ments, however, may make such a broadcast-based network viable in the

foreseeable future. These include:

o Increased coverage via additional UHF statioms. The growth
in the number of UHF stations has slowly increased the frac-
tion of U.S. TV households that are served by at least four
commercial stations, and that growth will certainly continue.
Fig. 1 shows how increased fourth-network coverage affects
network "income" (the excess of revenue over program expense).

At the present level of the UHF handicap (.5), UHF station

lSee pp. 13, 15, and 22 for some of the reasons that actual fixed
costs may differ from my yardstick values.
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coverage would have to increase to 90 percent or more before

a fourth network would have a reasonable chance to be viable.

Decreased UHF handicap. For the reasons listed in Sec. II,
Case Bl, the UHF handicap can be expected to decline in
the future. As shown in Fig. 1, if the fourth network
were carried only on existing independent stations, the
handicap would have to disappear entirely in order for

the fourth network to approach viability.

Increased revenue per viewing household. If advertising
revenue per household continues its dramatic climb, that
would result in a proportionate increase in network
"income." For example, a 20 percent increase in revenue
per household would produce a 20 percent increase in
"income"; the "income" curves in Fig. 1 would then all

be 20 percent higher than shown. One can see that it
would take a very large increase in revenue per household--
100 percent or more-—-to make a network using only existing
independent stations approach viability.

Growth in the number of TV households. Population growth
will also result in a proportionate upward movement of

the "income'" curves in Fig. 1. Thus, the number of TV
households would have to more than double to make a net-
work using only existing independent stations approach
viability.

Increased network audience percentage. If the percentage
of TV households watching network programming during prime
time were to increase from the present 54 percent to 60
percent because of availability of the fourth network,
that would boost fourth network revenues by a little over
10 percent--far short of the 100 percent or larger increase
necessary to make the network viable.

Increased coverage on cable systems. We would expect a
fourth network's coverage to be extended by cable

carriage in markets not served off-the-air by its broad-

cast station affiliates. Cable coverage is more valuable than
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coverage by new UHF stations because the cable signal is
not subject to the UHF handicap. Thus "income' curves
rise more steeply than in Fig. 1 if coverage is increased
by cable systems (unless the UHF handicap = .0, in which
case cable and UHF coverage atre equally valuable). The
steeper cable curves are plotted as solid lines in Fig. 2,
with the broadcast curves from Fig. 1 shown dashed for
comparison. At present levels of cable penetration (25
percent in three-or-fewer-station markets), cable carriage
would not be sufficient to make the fourth network viable,
but if penetration should reach 40 percent, the new net-

work might approach viability.

In actuality, of course, all of these factors will be working
together to increase the prospects for a fourth broadcast-based
network. As the number of UHF stations increases, the UHF handicap
falls, cable penetration increases, and advertising revenues rise,
we can expect to see renewed interest in forming a broadcast~based

fourth network.

ADVERTISER-SUPPORTED CABLE NETWORK (CASE C)l

Almost all cable networks currently in existence or contemplated,

even if they carry advertising, obtain much of their revenue from

cable subscribers.2 (Superstations are an exception.) My results
suggest that this situation will continue to obtain in the foresee-
able future. A purely advertiser-supported cable network would have

a chance at viability only if (1) nationwide cable penetration approxi-
mately triples to 60 percent or better, or (2) the network operates
with very low costs and supplies programs that attract very small

audiences, relative to those of the three national networks.

1As footnote 1 on p. 28 suggests, the fixed costs for a cable
network may differ markedly from my yardstick values.

2The revenue usually comes indirectly from subscribers, in that
cable systems collect pay or basic cable subscription fees and in
turn make payments to the cable network.
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