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NewcomMercial broaddaSting StAtiOns:cmdstitutel,one of,many

groups of claimantseto Scarce radio frequency spectrAM space.. A large

block of spectrUm spaCe has, of eour'Se, Nire..ady" been allOcated.to

television brdadcasting. Virtually-Ian assignments in the VHF banid.are

in use, butiMany assignments in the'UHF band remain eMpty. The purposes'

Of this study'are (a) to estiMate the, number of coMmercial UHF teleVisiOn

statioips that-are likelk to comeon the'air between 'the present and 1990,
t'

apd (b) to, dete ine whether spectrUm resources already allocated will be

adequate in meeting this demand. Collaterally, the study setks t

determine whe/ther some spectrum spaCeynow al1dcatedto commercial UllF

bioadcasting wilt continue to ha idle and therefor; subject; in the

.nblic interest, to reallocation to'competing.-servi es such as landfmobile

,

PREFACE 4,
.1

radio'. Taking 1974 as:a.base yeail, the- Study, exami es relatiOnships among%..,

,.-

the existing station's and such variable's as the numb r of television houge..
,. .

holds, the.growth of cable te1evision,7and the coMpe itfon from overlapping,

television Markets. .It projects the iltipibet of statio s along vfrious paths

into the future, depending upon certainunderlying as umptions-Linluding
.

. , ..

some affecting new services such.as paytelevision. The. basic aodel

underlying the projections in this report is being inadeaValiable.in
,

computer form to the Federal-Communications Commission sO,that the Com-,..
..: .

mission can make its own projections, based+on a wide range of alternative

assumptiOns, apd can update the model as.new infOrmation. and data beCome,

'availabkr.
)

This is one of several studies within.Rand's Communications Policy

Program, pqpported by private feundations and by government agencies.

Earlier studies have concenttated on the developmsfit of cable television,

the services it might provide, its impact on over-the-air broadcasting,

and itS implications for regulatory .policy. Other.Rand studies in

thetelevis.ion field)have analyzed the Fairness Doctrine, prospects foethe



iv.

emergence of a fourth television network, the uSe of telecommunications

teAndlogy fo-r-the delivery (kt socia/gervi-ces, ant the iuipaeL tlf :

television on soCial behavior:\
%.

'During the ourse of the p. ect, several perSOns provided
y

I

valuable help. They include Bryan llickson, Joseph Grundfest, Bridger

\ Mitchell,'and Richard Neu of 'Rand, St nley Beserk of Rice University', and

e
-

' i

Bruce en of StanfOrd University.tw, Of ',urse ? the aUthclis are solely
r

rrestionsible for the contents of the repoit: :

a

1.



41,

V.

SUMMAR

!

ilsigg a wide rang of alternative.assdMptnns, we.conclUde that the
.., ,

number of UHF commerci 1 broadcasting stations will continue to'risebetween
14

now and 1990,. *weve , except for B. few scatterttamarkets; existing:

spectrum assignments ppear,adequate to accommodate this growth. In fact,.
_

..-e

even under our most o timisStic assimptions about the grot.h.pf UHF stations, .

our-projections indic te that a-substantial number of.assignmentS may A

remain unusearin many markets. BY shuffling-these assignments. among

various markets in ac ardance with our-projections and taking technical

limitations into.acco t, the,FCC may be able to clear some additional

spectrum space on eit er a regionwide or nationwide basis'for reallocation

tb other competing.se ices.

These projection are based upon analysis of 1974 aata inyplving
.

the relationship in 1 7 markets between the number of -eiistiug UHF'stations

and other characteris ics dfbeach market.including: '(1) the size of the

market, (2) the number of UHF stationslin the market; (3), the fraction of

hoMes in the market tbat have television sets capable of receiving-UHF .

signals, (4) the frac ion Of hates in the market fhat'subscribe to Cable

television, (5). the ealth of the market, and (6) competition from stations

outside the market.. Based upon estimates of relationship's between these

variables and the nu ber of existing UHF stations in each market, 'we
.

prject, the number o stations in the 100 largest markets to 1980, 1985,

and 1990.

In our so-calle "base cases" where.the only changes assumed are

population and incoHe growth and the attainment of 100 percent UHF set

penetration, the nu ber of UHF stations is.projected to grow from about

124 to 194, for a p rcentage increase well in excess of 50 percent.

With this, base case as a point of departure*, cable television appears

to-have rather lit le'effect on the number of UHF stations.one I.Jay or

the other. :Under our most extreme assamptions about detrimental effects

of cable on'UHF de elopment, the number of stations projected in 1990

1wou1d run to abou 160,\in comparison with 194'in the base case--still a



larger number than the.124 operating in 1974.

Without marking sty- judgments-as- to-the-technical: feasibility -of the

UHF drop-ins PropoSed by.the afice-of.Telecommunications Policy, We
. a

analyze the effect on UHF of dropping in 76 VHF.stations. in our list of .

he top 100 markets. We project.that.57 of these VHF stations,wouldbe

ab1e. Of course, VHF drop-ins would reduce the number of UHF stations

biow'that of.the base case-7168 projected far 1990 compared with the.144

in the base caseon one projectipz 174 compared to 219 uspg amaltérna-

ti e equatiOn--bui again the number of UHF stati;ns'would rise from the

lev 1 of. 1974.

We also consider the effects of competition from new services.and

,tech ologies, including pay television, videodisc and videocassette,

fiber optics, and the use of direct broadcast satellitet. Assuming that
11,

,new services siphon off alternatively 10 percent, 20 percent, and

30 percent of the audience fro% coMmercial television, we still project

some growth' in-the number of UHF stations.. In the most extreme oase
s

30 perdent audience-sip\honing--the number of. UHF stations in 1990 is.'

piojected at 167, stillsubstAtiallyMore than the124 operating in

1974.

Even.4hen UHF set penetration teaches 100 percent, as %assume

for projections for.1980 and beyond, UHF. stationi will continue to be

'handicapped by reception and tuning deficiencies relativelto VHF stations.

However, the so-called UHF handicap will be reduced over time ai UHF

stations increase their.transmitter power, more psople install special

UHF antennas, and new.television sets with push-button or detent tuners

,for UHFcome into widet Use. It is.especially difficult to quantify

trend's in the UHF handicersin our model, because changes in the handicap

cannot be distinguiShed,from changes in econdmic conditions -and other

factors that vary from year to year. Moreover, trends in the redUction

of the handicap will.be greatly affected by future rulemaking of the,

FCC with respect to issues of VHP-UHF parity. But ma ing assumptions,

about reductionssin the handicap and/or improvements n economic condiaons,

we show a substantial stimulation in the growth of UHF -perhaps as many

as 290'UHF stations in 1990 in comparison with the 194 rojected in the

base caowe. We have also developed a modelthat does di entangle the
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eliMination of the Mg-handicap from geneill economic donditions and
_". 0? .

.nthe'r factors. With this mod&l, we project the effect of the complete.
,

asappearance of the handicap (with economic conditions unchanged from
. .

1974) tb shoW.a 1990 projection of 280 stations-61 more than the

comparable base case-projecLion. In other words, WS project that

achieveMent'of comOree7parity Of UHF and VHF by 1990,7would,re8u1t
;

,

in nearly 30 percent more UHF stations than. if the UHF'handieap.

-.remained at-Ae 1974 level.

In'addition to the prebeding projectitns made on the basis of
V

indiidual changes or inclusions of aSsumptions in comparison with out .

base case, we exaMine mixed cases involving coMbinationsnf developments
1

: that may be of=particular relevAnce. Here we find that' only under.rather.
,

extreme aSSuMppionsynuld there likely be no'growth in.the number of UHF

stitiOns,frolV974, ,these assumptions include (1) cable pefietration
(

reaching a minimum'nf-'5.0 perbent,nationwide and ranging,up to 85 percent
r

in specific markets, '(2) 83 VHF drop-in stations on the air, and

(3) $30 percent of the market siphoned off by new video servic4 including

pay televfsion and videodiksc. 1

In,contrast, we also.take an "optimistic" set of assumptions including

(1) cable penetration ganging frbm 30 to 80 percent, (2) no VHF drop-ins,

(3) 10 percedt of audience siphoned off to new
P

favora?le tConomic climate Ind substantial Aecl

Even under'these favorable combinations of circ
,

. market assignments would remain unused i 1990
1

the basis Xor reassignments and reallocations t
,

Overall, the following pager stand ouL

p.

o In-all chses 'there is a.substantial increasetin projected

services, and (4).a

ine in the UHF handicaP.

umstances, many specific

and might, then,Lprovide

o other services.

-§4riOns betweed-I974and-I980,'reflecting primarify.the
achievement of 100 Terce t dq,set penetation.

o Slower growth is project d after-1980.

s

Cable will probablyhave only a slight negative'impact on
$ tb( number of UHF Stations. Even on extreme assumptions,
the reduction due to cable in 1990 is less thall 17 percent.
below our base case.,

7

(.

re.
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num
'and'

the

pf audience. to
iaeodiscs also
r of stations.
990 projection

.

new video Services such'as pay television
has a relatively sniall Impact bn projected

Even a 30 percent addience loss redUtes.
by'only J.4 percent.

Ao .The projected impact of VHF drop-in stations is a 14 percent
1 re ction in UHF stations in 1990 bayed on one projectidn,

" d a 21 percent reduction based on an alternative projection.

Tbe negative impacts oE developments above may be.easily offset
by improvements in edonomic ciliate or reductions in.UHF

'reception and tuning handicaps.
. .

All they projections ate based on a so-talled "viable stations

Model" based on estimates of relationshiOs between the number of UHF

:Stations( operating in 074 and the other variables listed aVinie.A,

moael yields direct estimates of the number of viable commercial
N

stations in each market. HoweVdr, when we began our work in.late 1973
-

we-expected to use more roundabout ways of projecting the nutber of.

viable stations. All would yield projections of stations' profits, '

and profitability.would be Used as an iddicator of economic viability.
. s.

We tried tbree idiEferent ways to project television station profits.

.The first was drawn from the FCC'S work statement In its request for

1.0

proposals, which suggdsted a procedure'with several steps including

.estimation of television market revenues, paetitioning these among

stations in the market, and 'subtraction of estimated expenses to arrive

at profit predictions. A secon4thetho4 involved estimating profits

directly.rather than as.the difference between estimated revenues and

estimated.costs. A third focused more explicitly on television station

behavior in which the station was viewed as a firm .that chooSes its,

expenditure level lo maximize profitg.subject to competitive pressure,

public service obligations, and other aspects of its environment.

None of the three methods of predicting station profits.did a very

g andicapped-by- UHF--transmissinn

or lack of network affiliation--precisely those statidhs in which we

are most interested in'terms.of implicaEions for future spectrum needs.

Furthermore, even good profit pnojections would have been dubious indicators

of viabilfty, since many stations report losses year after year.and still

remain onthe air. Therefore, we rely on the more direct method of Our.

f:



F

viable)4tations model fOr alf pxojectiops.

It is unfortunate tfiat none qf the three financial models led to

usefal results. Had they done so, we would have gaindd insight into
.

how ecdn.omic factors aftectIdecisions.to congtrucE and operate new

television stations. Part of ithe difficulty may lie in differences.

amonglThmancial circuhstances
1of stations apparentbr equ lly situated--

differences reflecting such factors As skill of management and Opeiting

.mode--that gre difficultor impossibl; to take systjnatica1ly into account

in econometric modeling. Another difgculty m'ay bk that the findkciat .

Qlsupplied to the FrC'by the stationb are simply unreliable. With

respect to the latter, general and.administrative expe;s4gare particularly

susceptible,to wide yariations in'accoUnting treatment. Since the FCC .

is:not in a posittion tokudit.financial statements Or to cross-check

against Encote tax returns, the seriousness of this problem cannot now
.( 7

be kssessed. egowever, we must emphasize that the reported financial
. .

positions of firmtjn our analysis are'quite sensitive to the level_oP.6.-

o
. /

eXpenditures they report to the FCC. .T:Or thd industry as a whole, "general

and administrative _expenses" are about equal to total industry profits.

=Thus, a 150.percent reduction in general and administrative expenses would

-, increase pro.fits by 50 percent; while a dolibling.oF general and admitistra-

tive expenses would wipe"out profits. ReC-Bgnizing this problem, the FCC

has recently authorized a separate l3Tmonth study to,examine ways to

-improve the reliability of financial data.--a decision by the Commission

that V.Te strongly support.

These unsuccessful attempts ,to use station financial data f r

projeCti numbers of stations;carry-important lessons:

o The large variation observedlin the profits of apparently

equally situated.stations suggegts thht financiall data filed

by individual stations have little usefUlness-f-dr poliCymaking

; purposes, Although the figdres in the aggregate are useful in

.0. providing an overall measurevOf how well the industry as a whole,

±s doing rom year to year, golliparisong of individual station .

o --%performance are questionable because of problems with data

.reliability,and because of differences in station operating
modes andypther factors that cannot be systematically taken

ineo accoukt. The resultin systematic variation in profits

makes it apossible to pre -ct with any precision.the smaller,

f.systematic effects of policy changes on station profits.
i

e
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o EVen if,it were possiOle.to predict profits:lthis woqld not
provide a godd indicafton of viability, since many stations
report 'losses,year aftei'yeat and continue In business.

o/ Neal audience.increases very little as viewift options
,

o The' probiem of the UHF,handicap shows up condistently When- a

ever.we deal with individual station data, vihether.it is in
terms_,of revenue sHares,yrofits,,or a revenue and%expense
model.

q To the extent that the large:variationAn profits of eq4lly
situated Stations does not reflect.simply differences in
station.accounting practices, then a good deal of flexibility
exists in the system; there seems to be room for different
modes Of station operation, all viable. Certainly stations',

, Will rqpCt to competition from new technologies by adjusting
their operations in ways that softensthe impact on profits..

1' Indeed,. the-relationship between competitive factors and profit
is so tenuous that any impaet of new technologies on profitq
may.get lost in the static.

k

1 0
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L. INTRODUCTION

As demands for various radio services Continue to rise, the

prOblem of scarcity of radio spectrum space becOmes increasingly.

severe. As in the!otase 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,. specerdm.space is different

frail 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 Ocher uses unlike, say, coal where once used the

resource is gone.forever: Still, at any particular time we do obserVe

spectrum.congestion; at leasrin many frequency bands, along with pres-

sures Lty 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 td tele-

,

vision broadcasting-.-spectrut space which also has .other potentially

valuable uses, especially in,land mobile radio and f government pur,

poses, Of. the 930 MHz.be6..Teen 30 and 960' MHz whichare especially

suitable for these purposes 408 MHz, dr about.40 percent uf the total,

ia devoted to television broadcasting In VHF channels 2 to 1j,'and to,

UHF channels 14 ro 69.

In view of the large.portion of spectrum space allocated to tele-

vision broadcasting, questions arise as to whether.some of this space

ahould be reallocated to other competing needs. With respect to,VHF

broadcasting, possibilities.for,reallocationa 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

unitdd States Use and Management, Washingtop, D.C.,-January 19
E-3. As a reault of an FCC rulemaking inDockets Nos. 18261/2

nels 14 through 20 are being shared with land mobile radio in
25 urban areas, and 84 MHz of spectrum space (UHF channels 70
have been transferred to land mobile radio.

1 7

Spectrum:,

73, pp. D-38,
,tUHF chan-
the largest
through 83)



commercial VHF assignments to specific markets are already in use.

Ofthe319assignmentsmadenthe topl il00 markets, only 29 remained 4

unused in 1974 in the markets shown in Table 1.
*

Thus, there is little

room for realloCating VHF channelsto 'competing uses. Moreover,most

Table 1

UNUSED COMMERCIAL VHF' ASSIGNMENTS.

Top 100 Markets.,'lleginniryg.of Year 1974
t

Market Rank MArket-4

VHF
Assignments,

.. ;VHF

.0n the Air
Unused

4.ssignments

32, Denver, Colorado 5 4 1

0 43.;, Phoenix,. Arizona a 5 , 3

4-5 San Antotio,.Texas. 5 3 2

48 .Salt Lake'City, Utah 13 3 10

61 Flint,,Michigan ' 3 2 1

67 WiChita, Kansas 11 10 1

Albuquerque, NewiMe?cico 9, 3 6.81

85 Skodx Falls., So-4th Dakota 8 6 2

89. Duluth; Minngsota 5 4. 1

98 Fargo, North Dakota 6 4 2

SOURCE: Table A-2, Appendix A.
a
Defined as "area Of dominant influente" ADI) in accordance with, usage

, w
.of,the American Research" Bureau.

of the unused VHF channels are concentrated in sparsely popvlattd areas

of'the coustry where'spectrum scarcity poses little problem. All of the,

udused:channels are asscknO to outlying communities; neis assigned

to the city for, 14,4h the market is named.- The 9 allo atelons in ' 4

Albliq4grque aottir 3 in Salt Lake City reflect the fact that thegeographi-
,

clOt ar s of the e two markets are 'very large, Covering all'oportions

. ,

These and subsequent numbers excludealLications 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. .
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.of several states,' so that a large number of Assignments are possible.

tut mostiofAhemilie fa.1w, ond may continuesto do so into the fore-
,_ .!

.

Nseeable tUture.
,

Since nearly all VW' channels Are already in use.;

and gin e our subsequent projections show. no decline and at,least some.
... .4. 4 *

,

increagethe number of statfons during the periodrelevant in this

study:we will'concentrate our analySis on the prospects for growth Of.,
.,,

,UHF stotions.

fie sitUation is far different Ifor'UHF. Of the 43S commercial.as-

sig ments in the Cop 100 markets, only 124 were in use at'the bpginning

of 974. This situation refledts thiprobTems. that'UHF'has hadthrough-
A

out its development. Many early TV receivers did not have a UHF tuner;

it was only after the all-channel tund**.legislation magpasked in 1964

t at iater sets 1.7re required to have UHF tuners. Even then, UHF suf-
)

f red the handicap of receivers having 'continufiuS rather,than detent

uners, and tuners fox...Weich, according to some observers, technical

tandards were set too low to provide reception generally as good as

hat on =loving VHF channels. More recently; FCC rules haVe gone

nto effect, to gquire new sets to have,detent rather than continuous

UHF tuners in n attempt to reduve or, eliminate the dfsparitr between

the convenience of tuning VHF and UHF channels. Furthermore, the

prwagatiofi characteri,stics in the UHF portion qf the spectrum-Ate
*

not as favorable for broadcasting Asthe lower VHF bandg. In some

casesYlarger and more expensive antenna's are required than is the

case with VHF. In many plades-, the viewer can get along With rabbit

ears'for, VHF but has to insiall a rooftop antenna in.order to obtain
-

adequate UHF receptibn. To the extent that UHF stations go to higher

transmitter powei., this IlandicaP will also diminish.

However,..the manufacture of TV receivers with better UHF tuners ..

is only one 6f)several technologiCal developments that will Affect

the development of,U1IF and the use of spectrum in -the future. The.

.growth of cable.television and'the refinement and commercialization of-

videodisc technology provide the meang.for television-service without

use of over-the-air radio spectrum gpace. Some observers have specu-

ated that in the longer term the continuing 4rowth of cableorelevision

i o a 'Iwi'ree nation-may very substantially reduce the.need for oVer-

. the ir broadcasting, so that large chunks of spectrurvspace can be

alloc d'to other uses.

1 9



Thus, several developments operate in opposite directio with

respect to pressure,on spectrum space. On the one hand, the ntinu-

ing reduction in the UHF handicap will increase the nuMberof F

stations on the air. Also, continuing growth in'population an 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 mar t could

work in the contrary directiqn. 17?

As shown in Fig. 1, the nuth'er of commercial/UHF stations h

grown, particularly since 1964 (when the all-channel tuner requir ments

were introduced),aithough 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 incraase;in the number

UHF stations, paralleling the growth from 1964 to 1970, might ocdAr

if the UHF handicap continueS to decline, the number, of television'

households grows rapidly, and no inroads are made.by technologies su h

' as cable-and video-dibcs. 'The more moderate growth path B.is an ext apola-

tion of the overall 1954-1974 trend. It might result from a less rap d

response in the number'of UHF stations"to the continuing decline in .1 F

handicap. Growth path C mirrors the 1954-1970 swing, and would sugge t

a decline in the number oi UhF stations, perhaps under cOmpetitive pre

sure from cal)le, but eventuall3k.aft upturn 'as a consequence Oi-the long

term decline or elimination of the UHF handlicap placing UHF on full

parity with VHF. Grpwth path D shows a,continuing decline of.UHF sta-

tions occurring possibly as a.conseqence of-atrong pre6sure's front .cshl

and videodisc, a lack of success in eliminating the UHF handicap, and'.

perhaps.a reduction in Che growth rate of TVhouseholds below preVious)

estimates.

THE FUTURE USE OF SPECTRUM ASSIGNMENTS

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

are newstations likery to come onto the air over the next 10 to 15 year

Will the industry gEow to make use of most .or all of the ,unused UHF

2 0.
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6

assignments? Obviously, these questions are dflifficult to answer since

so many factors artse whose effects are'difficult or impossible to

trace; moreover, new deVelopments that we simply.cannot.now (OreSee
=

. -
e, almost sure(to intrude over a peod as long as 10 to 15 years.

sp te the uncertainties, pressures on Spectrum use 1 require 61at

he Fcc continue to make major decilions about allocations and reallo-
. .

cations of spectrum space. In response to this need, the Rand'stukly

'involves techniques f6r projecting the number of cbmmercial UHF sta-.

tions estimated to operate in..individual.tarkets for the years 1980,

1985, and 1990.. These projections have been made on the basis of

analYzing the major.40etermina*s of the number of (commercial UHF sta-

tions that operated in 1974.

A More specifically, we have undertaken a cross-sectional analysis
-

of 197 television markets in the contiguous United States to 'determine

, how the nutVer of UHF stations in each market in the bise 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

the continuing growth of cable television, pay television:44and use of

which signals from separate markets overlap to.increase viewing of out-
e

of-market signals and hence increase competitive pressured (f641, example,

Washington, D.C., signals being viewed in Baltimo . -By projecting the

number of TV.hotiseholds and ccianges in the other variab (based pat-

daily on estimates supplied by the Department of Commerc Bureau'of

Ecoriomic Analysis) to the years 1980, 1985, and 1990, d assuming .that

the same relationOips will continue to hold between th number of UHF

stations and these variables observed in'1974,. arePable to project

% the number of UHF stations for each market for 1980, 1985, and 1990.

In'addition, we are\able to take other ftacors into atcount, such as

videodisc technology.

A
As one would expect, projectiOns of number of UHF staisions 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 '

2 1,
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of making alternative assump4ons and showing how thetesults,vary as a

consequence. In some cases, changing certain assumptions does not
,

make Much difference, while in otheecases. our.projections are quite

sensitive. This "sensitivity analysis" is therefore important-in

:showing which assumptions are particularly relevant to the results

and what kindsof additional information would be reqUired to make

iMproved estimates. In this report we have varied our key assumptions

ov.er a:wide range and have combined them in what we gik.are Ole,MOst

inteiesting Combinations, to provide useful inputsfor-fuAure FCC.decisipa-

making. Moreover,,Our, analysis is,containg4 in A deck. of. computer cards,

.with instructions for running the Computer program, for use directly

by the Fcq, so that it can include yet other assumptions to derive new

and increvingly fellable projections,'as additional information an

data become available in later years.

Thus, we aee our study as an important part,.but only one part,

of longer term FCC analysis of future spectrum uses. In addition,

othef.work will need to be undertaken by the FCCT for example.,
,

projection of demand for'gObile radio and other competing uses of .

radio spectrum'and measurement of existing channel loadinga. With_

these additional inputs the FCC will then need to decide how, if at

all, assigdMerlts to biloadcast'and nonbroadcast serviceq should be

rearranged in order.to permit an increage in overall communications

eervice in the public interest.

Thus, if ourprojections. show that in a partieular-television market only.

5 of 7 UHF allocations are likely to.be taken up by 1990; then questions

will arIiie as to whether these assignments should be transferred ta other

neighboring markets or left standing as a contingency or safety margin.

Moreover; if the TCC decides that a reallocatil of UHF space from

television ta.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

I.
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of speétrum can be cleared on a regionwide or nationwide basis and

made available for other services. .

One cautionary note: ven if we project accurately die number of

stations that will be viable in 1980, 1985, and 199,0, this says nothing t,

about whether that particular, number is consistent withipe pubfic.
1 4

- intdrest in light of the scarcity'of spectrum space whfch is provided

!'free" to whichever service it is assigned. Since spyctrum space, un-

like otherresources; does not carry, a ptice paid byt the user to re-

flect its value in Aternative uses., a particular television station

may be economicilly viable only becaute it does not pay for its use

of spectrum. Studies have been undertaken to\examine the feasibility

of establishing property rights in spectrilm spkce, ahalogous to those

'in the use of kand and other resources,.and of etting up a market

within fahich t e 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 rightsan.§pectrum space. Lacking such marketplace

transactions in spqptrum, the FCC will have to continuato use its own

judgment, under guidan4we of Congress, about how to allocate spectrum

space I.the public interest.

*OVERVIEW OF THIS REPORT -

In Section II, we describe our approach,.called the "viable sta-
.

tions model," by discussing the naturq of such a model and the advan-

tages and disadvantages of using model particularly in dealing with

the kinds of problems faced by the FCC inapectrum 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 variable

One of the most extensive studies of thapossibilities of setting
up private marikets in spectrum space is G. E. Tempo, ElqctroMagnetic
Spectrum Management: AZternatives andaperiments, Santa Barbara,, Ca.,
1968, available through the National Technical ormation Service,
PB-184422. This was one of a humber of studies co cted for the

President's Task Force on Communications Policy, whic submitted its
final report in December 1968.

s'
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,

We then show how the viab s ' ns Modea is used'forikrojections, in-4k r 7-7-
,

-. eluding aSsumptiOns about the Ontinued growth in se* capable of receit-
,

ing UHF and the influence ofThew services and technologies.

1

In Section .III lie apply the. mbdel in a so-called "base ca's01'--a

More or.less.fieutral case with plausible assUmptions about
,

-,-

,grqwth.of'population,'income,'_And UHF set'nenetration--aila shqw

.' p'tqjctiOns.'fOr'the tor) wo markets based On:this'particular

set of assumptions.
-

,
In Section IV we-idescribe the pos'sible effects,on UHF of. cableifr

0 th and how r sultain this caW, differ from: tbose of 411e base
.)

se, depending auti a range of assumptions.
.,,.

)

In Section V we consider the effects on' UHF. development of addi7

tional VHF "deop-ins." 'The FCC is currently consid.ering etrgspossibility
, ..,

of new VHF assitslmOts on the basis of a study by the Offi,ce of Tele-
.

-communications Policy made in1973-74 sUggesting the techniaal feasi-
6

_

: bility of additional VHF assignments, and in response to a recent peti7

tion filed by the.United Church of Christ. -

In Section 'VI -ieTrilce into account new technO

k
gies and services;

particularly videodisas and the tise of special pay hannels on cable,

/ that could in princitile:.draw audience away from commercial oadcast
. ,

television.

In Saction VII we apply the model under.assumptions about improved '

UHF tuning, reception and increased transmitting, power, such that the

UHF handicap will be fUrther teduced'over time.

:In Section VIII weibring together various combinations-of the

aboveassuMptions, and compare the projections with existing spectrum

assignments in the J00 top marketA

. The viable s4eions model is.far different from the mOdel.we daed

initially. At the beginnIng we,felt., along with the TCC staff, that

the most promising apptoach would be to prOject.the growth of TV sta- %

.30Wiom proEits, based on confidential financial data filed by'individual
"*.t.

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

market could economically support over the next 10 to 15 years. However,

2 6)
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.- the range of"possible errors.In our estimates was so great thAit be-
.

'same clear-that this approach would.not be,useful for FCC Policymaking.

Thus, in Section IX we discuss the reasons why thefe approaches 'using

individual statibn 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-

temptsto individu'al 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 spectrut allocation decisions based on our own report as a point

-of departure, including questions of a) how much., if any, UHF sp ctrum

can be released by reallocations that satisfy our projections; b6 how

much social value the projected stations have; c) the i)rojected demand by

competitors for cse of the.UHF spectruM and, the social value of' hese

competing uses; d) the process of updating bui model as new data become

,available.

All of these sections are written for n 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 givesx-a-tinical description of

our "viable stations model,". which is the basis for all of ()Ur projec-

,tions.

2 7
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II., -THE VIABLE STATIONS MODEL
.

In this section we,Shall describe the basic ingredients of our
o

viable stations model, explain reasons why.we use it as an alterna-
.

tive to, say, polling "experts"gfor their reasoned judgment's about

the'future of broadeasting, and show how it can be used'to make future

projections ók viable stations. The discussion throughout.is non-

technical. Appendix A describes 'the model in much greater detail fot

those interested in-the series of data employed and the econometric

methods used to estimate tpe relationships involved in the study.

THE USE OF mivELING

Our way'of. answering the question discusserLin SectionI (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 wa, our model is like a model airplane that -

can be "flown" mn.a wind tunnel ta check its aerodynamic characteristics

before the full gcale airplane,is bUilt. The model airplane is much ,

4

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 1,ngs an the model, for example, and see what that does t

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,
4

the number of VHF stations operating ti4ere, 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, onescan-increase eaclh

market's size to reflect population.grok!th expected by 1990 and see what'

that does to the/expected number of UHF stations.

2 8
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This'is not tbe only way to answer.the queStion. AmOng other pos-

.

aibilities; one could mill "expeits" for their opinions, draw a line

extrapolating past growth into the future (such as,appears in Fig. 1

above), or make one's own infotmed.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 resultg that.would be at-

rived at- through alternative quantitative analyses,,ánd they'can also

be compated with the subjective judgments of those knowledgeable in

the field.

Another advantage of modeling is that it provides a framewark far

systematid discussion. If the reader ia,suspicious of particular re-

sults that come out of the model, it is.ossible to"go back into the

mbdel to determine how those particular results were obtained."( This
# .

does not mean that the results frotkbsi model are necessarily right .

'and judgments by the Teader wrong; but, that it can provide tile basis

for reconciliation through colleCtion Of additional data, or by chang

ing the structure of the model. :

Finally, modeling isobetter 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

2 9
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. -

of Assumptions, such as changes in the growth tate.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 provfde a

framework whereby aZternative asstoptions 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
4

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 hear 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 major elements that merit consideration whil9 omitting those

of lesser importance. But we should also note that these same problems

plague subjective judgments about the future: The "exPerC would.be
. .

at no less of a loss to try to take into account such aspec8 as local

geographical quirks scattered throughout the country in Making any

reasoned judgment about.the overall growth of broadcasting over the

10 to 15 years.

' Modeling also suffers the problem of not being able to deal ith

thinys for which we do not have data. Por example;tin our analysis

oT the UHF hadclicap, it would be useful to haVe data on the disadvan-
a

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 thete are no records of the pene-

tration of sets' with detent tuners in individual markets, and even

if therewere, penetfation is almost certainly too low to have a de-

ectable influence on UHF stations.
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Also, modeling canna, eliminate inherent uncertainty. For examOle,

we cannot tell at what point in.a businessman's,profit and loss' cal-7. 1/

culations he decides that it would be economically attractive to

build and operate a broadcasting statiori. Partly the problem,arises

because of differences in opinion amon&jbusinessmen as to the condi-

tions under Which they would or would not undertake tertain actions.

. Finally, and perhaps most importantly, modeling canndt 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 depression, or sustained liorld

prosperity going beyond the bounds of what we have observed in .the

. past, wars and their,global effects, and innumerable other' factors
V.

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

conatruct 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

number ok active commercial UHF stations ina partitular market and a number

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

ables include: 0

Note that both the data used to estimate our modeland.the
projections' based on the model represent.stations actually broadcasting,

and do not include construction permits or stations that have gone off
the.air.

3 1
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o 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.

o The number of commercial VHF stations in the mar et. The more
competing VHF StAtiCgis, the fewer UHF stations w wouldi4Xpect.

o .The fraction of homes in the market that have visio4 sets

,?
'.

capable of receiving UHF signal's. The 'greater s isbe
more UHF stations there should be. 1;

o ?he fractio-af homes in ihe market that subscribe to cable
relevision.service. This could affect the number of viable

UHF stations either way. On the one'hand, cable system&Y
Usually carry'in television signals from other markets. This
fragmenta the lacal audience and tends to decrease the.nuMber

af 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 ihese
two effects balance out.'

. . .

1 A

o 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 market
overlap with adjacent markets more than do others. In high-1,

overlap markets, out-of-market stations can be an important' ,

additional source of competAi611 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 toinfluence the number ofUHF stations indirectly.

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

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

o Over-the-air reception .quality. The worae 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 ()Tie of the top 00. If it is, we

expect lesser Cable penetrations both becaus of a variety of
restrictions that the cable television rules ave imposed on
operations in these markets and because of the generally good

over--the-air service. '

The qualification "holding.everythin
stated, applies throughout this list.

3.2

else constant," though un-
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o Whether or not.public è1evision servite in the markee is
available only on UHF. so, we expect Somewhat.higher

"1""NipL, cable and UHF set peneiration.

The assuMed relationships among all of these variables are fully
*

described in Appendix A.

COILEC1I THE DATA

As the first.step in making our estimates, we determine the qua ti-

tative-values.fOr these variables for the year 1974 for each of the 157

markets in the U.S. listed in Api)endix A, Tables.A-2 and A-3. To take

just one example, we find that in New York, market no. 1, two commercial

UHF anAsix commercial VHF stations were on the air; the market con-

tained 6,1672000 television households; 79 Ortent of the' homes had

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

homes subscribed to cable television salvice; retail sales per Ty house-
.

hold amounted to $6,163; and there was.little competition from station's

outside the market, measured by our "overlap" value of .960 as defined%

in Appendix A.

4

FITTING THE-MODEL TO THE DATA

1
.g

As. the second step, we use the statistical technique called egres-'

sion analysis, using the cross-secItionLof data for-all 197 markets; to

estimate the strength.of relations/hips between these variables)handtthe

nuMber of UHF stations. Thia 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 theedata on the actual number of UHF
'2

stations as well as possible.

In principle, doing regression analysis is muth like drawing.a.
- .

.line that passes as close as possible td points plotted,onla graph.

An example is shown Say the dots represent the number of.

. UHF stations in several different markets. The farther arc the dOits

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

**
For technical details, see Appendix A.

33
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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 mo're UHF stations. Moscpeople, if asked to

draw a straight line that summarizessthis tendency, would draw it

pretty close.to the.one shown in the figure: Regression analysis

"draws" lines like that, but it does it mathematically. I
Our model!is

+
more complicated than the example in Fig. 2 in two

I
ways. First, the model relates the number of UHF stations to all of -

the variableg-itlied above, not just the size of the market. That

means that we have to use muZt4le 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.var4Ables, but it °does not say
, .

anything about causation. We would seriously. mislead ourselves if we

lil*.

were to loOk only,at the association b tween number f UHF stations '.

and UHF lim
..,, ,,,i

t penetration (the fractibn of es with °elvers capable

of receiving UHF signals) in making our projections., The problem is

that causation runs, both ways. Higher UHF set penetration should help.
et

UHF.stations-by iricreasing'the audience they Can.reach-and.putting.-

theur.dn a more even competitive footing with VHF stations-. Thus:in-

creased ,UHY set penetration.should increase the number of viable UHF

stations. Butit works the other way, too. An increase in the number
.

'1.

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, weiare.only'

interested in the'former effect. UHF set penetration will:soon reach

AO 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 discuesed5above how /

1.

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.

3 6
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In estimating our model, we.use an econometric regression teeh-

niq (called two-stage least-squares) that lets in separate out the

effect f UHF stations on UHF seepenetration from the effect of UHF
,

set pene ration on UHF stations, and the effect of UHF on cable from

the effect of cable on'UHF. , ,____±._
Of the several variants of the model ihat we estimaie in Appendix A

we choose one (Equationil, Table A.9) for most of the projections, in

this report. It does a good job of fitt g the data, but at the same

time is a relatively simple equation. e complicated equations do

not ?Trove 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, TA.MODEL-
1

The results of our various estimates are for the most part cc:in-

sistent, both among themselves and with our prior expectations. Larger

markets and marts with.fewer VHF stations support more UHF-stations,
,

. *
as expected. Inaeased UHF set penetration has a dramatic effect on

. . , ,

;number of 6HF stations.. A 10 gercent increase-in UHF penetration is

cqnsistently estimated'to increase the number of viable UHF stations

.by even morethan 10 percent:

.The effect.t.Lmarket wealth, measured by retail.sales, on number

of UHF,:stations is positive in almost all of our estimates, but it is

'always smail and'statistigblly insignificant. The effect of overlap

With adjacent markets-is 'usually estimated to be.negafive, that is,

thitgOater the over14, the less.attractive is the market for UHF, as
/.. . P.

weri./ould expect. But the relationship is not strong.enough to be sta-

tistically signiflcant.

The effect of'-cable is paiticularly important, and the evidence

on this:is mixed. In most of the,variants of the model that we esti-
I ',

mated, cable has a small and insignificant negative impadk on UHF--

,so small that a 1 percent increase in UHF set penetration would more

than offset a 10 percent increase tin cable penetrat'On. In one or

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

7
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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 5,tr. Apparently the help that cable gives

UHF in terms of improved reception approximately offsets the harm-
,

from carriage of distant signals.

4
, CALIBRATING THE MODEL FOR MAKING FUTURE PROJECTIONS .

With these relationi affecting the number of UHF stations established,

we are then able as,a third step to estimate the valites .4 the variables
A

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 peri6d.
11.

We can also include the effects of. new technology, Such as videodiscs, /

by daking alterdative assumPtions about tirrexten to which videodiscs
.

_ ....

might reduce'the potential audience (again measure _. y TV houseR151ds).

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 akfects the growth of UHF broadcasting.

se projections, there is one final step involving
.''..-

"calibrating" the modelpto 'irliprove it accuracy.. Based on our Cross-

1section analysis for 1974, we were a # to 'predict the number of UHF .

stations that would 4erate in 1974, and in this case, be able to Wm-

-But in making

"-
pare our predictions with tbe actual.number of stations that were on

the air in that year. As o e wou expect, since our model. is not able

_. .2r-:to, take all considerations ino account, tfig predicted number of sta-
..

tions is not exactly the same as the actualnumtier. Iwaome casgs we
.

i

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

In mak'i estimates of UHF viability, question arises as to lihether
certain markets or.statilons Shoula.be rem6ved from,analysis if theyj are
obviously unusual. For'examPle, Isfew York and:LosAnggles (and possibly.,

others) might be deleted because of their sie.. We have done this in
some of our computer runi and found ()Ur resulis are not significantly
-affected. Moreover, this approach raises the question as;to where.to
stop in deleting particular markets. Some UHF sations program in Spanish
and others are operated by.religioUs groups supported by donations.. How-.

ever, there are only a. few scattered s tions of these typeS and, given our
large data base, it is most unlikely t at their deletion.Would make a sig-

'nificant difference. ,

38.
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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 largerilumber, 6, were

operating in 1974.

.-For each market we. take the difference,between the predicted and\

actual nu ers for 1974 and apply this "constant adjustment factor",

to our pro ections 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 anyiiiven market

our projections would, if imnadjusted, 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 adjutt by subtracting the factor of 1.4 to

arrive at a projection of 4 stations, and similarly for 1985 and 1990.
ref"

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 stations.

But we would have more coniidence that at least 3 stations would operate r
if our estimate is 3.4,'rather than 2.6. To a'void loss of information,

we show the number of stations projected for each market to the nearest

tenth in the tables that follow.

3 9
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III. BASE CASE ASSUMPTIONS AND PROJECTIONS

The prdjections in this section assume'only-gradual change%be-

tween 1974 and.1990. We a;sume that

1. The number of television households in each market goes up

in proportion to population growth projected for that faar-

,ket

2. Retail sales per.househOld go up in'proportion to per capita

income projections

, 3. UHF set penetration reaches 100 pexcent-by 1960

4. Cable penetration does not increase beyond 1974 levels

5. VHF a11ot1ois do not change (there are vo VHF "drop-ins")

6. The U tuning and reception handicap does not change

7. N developments,such as pay television and videodiscs mike

inroaOs on ihe audienCe for conventional commercial-pro-

rams. 4 a

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

oing to happen. Instead, they just represent a neutral base case,

to which other projections can be compared to see the effects of
-

c.--developients excluded here.

RESULTS USING BASIC QUADRATIC EQUATION

The results of using'our preferrea equation andthe assumptions
-

given at' the start of this section to project numbers Of viable UHF

stations:bir market are silown in"Table 2. We show projections for the

top 100 markets.only, since it is in these markets thelt. spectrum

scarcity is most likely to be acute.

. .
Per capita inConie and population growth.estimates are taken. from..

the Bureau. of Economic Analysis (BEA), DepartMent of Commerce, 1974:,
OPERS Plibjections,. vdlume II, Econorriic Areas.

dIr

4 0



Table 2

BASE CASE PROJECTIONS USING BASIC QUADRATIC

EQUATION

-

. 1974 PPOJ 1980 PROJ 1985 PROJ 1990 PROJ
,MARKET . II/ (2) IL/ (h) (11 (2) Ill (2)
I NY NY 3.4 2.0 5.4 4.0 5.6 4.3 6.0 4.6
-2 LA CA 4'.8 6.0 6.5 7.7 6.9 8.2 7.4 8.6
3 CHCAGO IL 1.7 3.0 G.1 1.5 2.2 3.6 2.3 3.7
4 PHIL Pt 4.7 '3.0 2.2 3.4 2.3 3.5) 2.4 3.6

4 .5 DTROIT mi 1.1 2.0 1.5 2.4 1.6 2.5 1.7 2.5

6 30STON MA 1.4 A:0 2.0 2.6 2.0 2.7 2.1 2.8
7,SF CA 1.D. ./30 1.5 3.5 1.6 3.6 1.7 3.7
8 CLVLNO OH 1.3 2.0 1.7 2.4 1.8 2.5 1.9 2.6
9 WASH OC 1.0 1.0 1.3 4.4 1.4 1.5 1.5 1.6

10 PITT PA
.

0.8 0.0 1.5 0.7 1.5 0.7 1.6 0,8

11 STLOUS MO 0.7 1.0 1.1 1.5
,

1.2 1.6 1.3 1.6

12 DALLAS TX 0.8 1.0 1.3 1.5 1.3 1.5 1.4 1.6
13 MINN MN 0.4 0.0 1.1 J0.7 1.2 0.8 1.3 0.9
14 BALT MO. 0.8 1.0 1.2 .4 1.3 1.5 1.4 1.6

'411,
4 15 HOUSTN TX L.2 2.0 1.5 3.3 1.6 2.4 1.7 2.5

16 INDPLS IN 0.5 1.0 1.0 .5 1.1 4.5 1.1 1.610,1

1414 17 CINCI OH 0.8 1.0 1.2 -.4 . 1.3 1.5 1.4 4.6
le ATLANT GA 1.0 2.0 1.5 '2.5 1.5 2.6 1.6 2.6
19 HAPTFO'CN 1.4 . 2.0 1.9 2.5 2.0 2.6 2.1 2.6
20 SEATLE 1 0.3 0.0 # 0.9 0.6 0.9 0.7 Is0 0.7

21 MIAMI FL 0.7 1.0 1.1 1.5 1.2 1.5 1.3 1.6

22 KANCTY MO 0.7 1.0 1.2 1.4 1.3 1.5 1.3 1.6
23 MILwAU WI 0.9 1.0 1.2 1.3 1.3 1.4 1.4 1.5

25 SACRA CA 0.7 1.0 1.0 1.4 1.2 (.5 1.3 1.6
2G MEMPH TN 0.4 '0.0 L.1 0.7 1.2 0.8 1.2 0.9

27'CCLW!B OH 0.6 0.0 1.3 0.4 1.1 0.5 1.1 0.6

28 TAMPA FL 1.0 1.0 1.4 1.4 1.5 1.51 1.6 1.6
29 POPTLN OR 0.3 0.0 0.8 0.5 0.9 0.6 1.0 0.7
30 NASHVL TN J.4 0.0 1.1 0.8 1.2 0..8 1.3 0.9
31 NEWOPL LA 0.7 1.0 1.0 1.3 1.1 1.4 1.2 1.5

32 UENVER CO 0.4 0.0 0.9 0.5 0.9 0.6 1.0 0.7

33 PPOVID RI 0.7 0 .0 1.1 0.4 1.2 0.5 1.2 0.6
34 ALHANY NY 0.5 0.0 1.0 0.5 1.1 0.6 1.1 0.6
35 SYRACU NY 0.4 0.0 0.8 0.4 0.9 0.4 0.9 0.5
36 GNARLS WV 0.4 0.0 0.9 0.5 1.0 0.6 1.0 0.7

37 GRPOPP M1 0.5 0.0 #1.o 0.6 1.1 0.6 1.2 0.7
38 LO:JSVL KY 1.3 2.0 1.7 2.4 2.5 1.9 2.6
3ro CKCIlY Ch 0.4 0.0 1.0 0.6 1.1 0.7 1. 0.7
40 RIRM AL, 1.1 1.0 1.5 1.5 1.6 1.6 1.7 1.7
41 DAYTCN OH 1.2 1.0 1,6 1.5 1.7 1.5 1.0 1.6

42 CHARLT NC 1.2 2.0 1.7 2.5 1.8 2.6 1.9 2.7

43 PMOENK AL 0.4 1.0 0.8 1.4 0.9 1.5 1.0 1.5
44 NO9CLK VA 0.1 1.0 0.9 1.4 1.04 1.4 1.1 1.5
45 SANANT TX 0.5 1.0 1.0 1.5 1.0 1.5 1.1 1.6
46 GRNVLE 5C 0.3 1.0 1.0 1.7 4.0 1.7 1.1 1.8

47 GPN4P0 NC 0.3 0.0 0.9 0.6 0.9 0.6 1.0 0.7

48 SALTLK UT 0.3 0.0 0.9 0.6 1.0 0.7 1.1 0.8
49 WLK5814 PA 4.2 3.0 4.9 3.7 5.1 4.06 5.4 4.2
50 LITLRK Ak 0.2 0.0 0.8 0.6 0.9 0.7 1.0 0.7

Column : Raw pro j ec t ion .

Column (2): Adjusted projection.
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Table 2 (contdM

z

1974 PROJ 1980 PROJ 1985 PROJ 1990 pROJ
mAPK ET (17 (2) (1) (2) (1) (2) (1) (2)

52 TCLEDC cH 1.1 1.0 1.5 1.4 1.6 1.5 1.7 1.6
53 OmAHA NE 0.2 0.0 0.8 0.5 0.8 0.6 0.9 0.6
54 TULSA CK 0.3 0.0 0.8 0.6 0.9 0.7 1.0 0.7
55 CRLAN FL 0.6 0.0 1.1 0.5 1.1 0.6 1.2 0.6
5t ROCH)S NY 0.5 0.0 0.8 0.4 0.9 0.4 1.0 0.5

57 HARISB pA 2.3 2.0 2.7 2.5 2.9 2.6 3.0 2.7

0 58 SHRVPT LA 0.2 0.0 0.9 0.6 0.9 0.7 1.0 0.8
5-9 mCPILE AL 0.2 0.0 0.8 0.6 0.9 0.7 0.9 0.8
60 DAVEN-P IA 0.4 0.0 0.8 0.4 0.9 0.5 0.9 0.5
61 FLINT r MA 1.2 1.0 1.5 1.4 1.6 1.5 1.7 1.5

,

62 GRNEAv WI 0.3 0.0 0.8 0.5 0.8 0.5 0.9 06
63 RICHMN vA 0.4 0.0 0.9 0,5 1.0 0.6 1.1 0.7
64 SPPNGF -IL 2.2 2.0 2.5 2.4 2.7 2.5 2.8 2.6
65 CLPRAP IA 0.3 0.0 0.8 0.5 0.9 0.6 0.9 0.6
6E DMOINE IA 0.3 0.0 0.9 0.6 0.9 0..7 1.0 0.7

67 WICHTA ly 0.3 0.0 0.9 0.7 1.0 0.7 1.1 0.8
68 JKSNVL FL 1.1 1.0 1.5 1.4 1.6 1.5 1.7* 1.6
69 PACUCA KY 0.1 1.0 0.7 1.6 0.8 1.7 0.9 1.7
73 RCANCK VA 0.2 0.0 0.7 0.5 0.8 0.6 0.9 0.7
71 KNOxVL TN 0.8 1.0 1.4 1.6 1.5 .1.7 1.6 1.8

72 FRESNO CA 4.1 5.0 4.5 5.4 4.6 5.6 4.8 5.8
73 RALE IG NC 0.8 1.0 1.4 1.6 1.4 1.7 1.5 1.7
74 JOHNST PA 0.5 1.0 1.0 1.6 1.1 1.6 1.2 1.7
75 PORTLN ME 0.2 0.0 0.8 0.5 0.8 0.6 0.9 0.6

SPOK AN wA 0.1 0.0 0.7 0.6 0.7 0.6 0.8 0.7

77 JACKSN MS 0.6 1.0 1.2 1.5 1.2 1.6 1.3 1.7
78 CHATTN TN 0.2 1.0 0.7 1.5 0.8 1.6 0.8 1.6
79 YCSTN CH 3.2 3.0 3.8 3.5 3.9 3.7 4.1 3.9
ea SBEND IN 3.1 3.0 3.7 3.6 3.8 3.8 4.0 3.9
81 ALOUQ NM 0.2 0.0 0.7 0.5 0.8 0.6 0.8 0.6

82 FTWAYN IN 3.2 3.0 4.8 3.6 4.0 3.8 4.2 4.0
83 PrrP IA IL 3.2 3.0 3.9 3.7 k .1 3.9 4.3 4.1
84 GgNVLE NC 0.1 0.0 0.71: 0.0 0.8 0.7 0.8 0.7
85 struo SD -3.1 0.0 0.6 0.6 0.6 0.7 0.7 0.8
86 EvANSV IN 1.7 2.0 2.1 2.4 2.2 2.5 2.3 2.6

87 BATONR LA 0.7 1.0 1.0 1.3 1.1 1.4 1.1 1.5
88 BEAUMT TX -0.0 0.0 0.4 0.4 0.5 0.5 0.5 0.5
89 UULUTH PN 0.1 0.0 0.5 0.4 0.5 0.5 0.6 0.5
90 WHLING wv 0.3 0.0 0.7 0.5 0.8 0.5 0.8 0.6
91 LIN404 NE 0.1 0.0 0.7 0.6 0.7 0.6 0.8 0.7

92 LANSNG PI 0.6 0.0 1.0 0.4 1.0 0.5 1.1 0.6
93 MADISN WI 1.6 2.0 1.9 2.3 2.0 2.4 2.1 2.5
94 CCLUMB GA 0.4 1.0 0.8 1.4 0.9 1.4 1.0 1.5
95 AMAP IL TX 0.1 0.0 0.5 0.4 0.6 0.5 0.6 0.5
'96 HuNTSV AL 1.0 3.0 3.5 3.6 3.7 3.8 J.9 4.0

97 ROCKFD IL 1.6 2.0 1.9 2.1 2.0 2.4 2.1 2.5
98 FAPGU ND -0.1 0.0 0.6 0.6 0.6 0.7 0.7 0.7
99ACNRCE LA 0.1 0.0 0.9 0.8 1.0 0.9 1.1 1.0
100rC0LUMB SC 1.4 2.0 1.9 2.5 2.0 2.6 2.1 2.7

4 2



Column 1 for each yeit shows the number of statibns actually

calculated by olit'model. In general','it is a fra5tfonal number of
4

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 Sectioin II. These are based on the assump-

tion that factors we have nOt taken 'into account affect outcome

in each market, and that these factora will be fairly sta le over time.

So if our mode). overstates the nsmber of UHF stations in New York in

1974 By 1.4 staiions, 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 handic'ap 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 imract 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 USINTCONSTRAINED 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 cgc-t-a771?constraints that make it possible to project' the effect of the

complete disappearance of thd UHF handicap (Section VII). We also use this

equation to project the affects of VHF drop-fhs in §ection V. Table 4

shows projections using the constrained equation together with base

*
Because the results are rounded"to the nearest 0.1 of a statio

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.

4-3
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'Table 3

BASE CASE PROJECTIONS USING POUR-YEAR
EQUATION

1c74 Pvnj 1980 PR1J 1985 PROJ 1990 PROJ
mADKFT (1) (2) (3) (1) 1?) 4,1) (1) (2) (3) (1) (2) (3)...

1 NY ...NY 3.2 2.0-0.2 5.7 4.4 0,3 5.9 4.6 0.2 6.1 4.8°0.1'
2 LA CA 4.9_6.0-0.3 6.4 7.9-0.1 6.7 8.2-0.2 7.0 8.5-0.3
3 CHCAGO IL 1.7 3.0 0.0 2.2 3.5 0.0 2.2 3.5 0.0 2.3 3.6-0.0
4 PHIL r!A I.*? 3.0-0.0 2.1 2.1 3.4-0.1 2.2 3.5-0.2
5 DTPCNIT "I 1.2 2.0 0.1 1.6 2:4 0.1 1.7 2.4 0.1 1.7 2.5 0.1

6 11STON MA 1.3 7.0-0.1' 1.9 2.6-0.0 2.0 2.6-0.1 2.0 2.7-0.1
7 SF CA 1.0 3.0-0.0 1.6 3:6 0.1' 1.7 3.7 0.0 1.7 3.8 0.0
R CLVLN0.0H 1.3 2.0 0.1 1.7.2.4 0.0 1.8 2.4-0.0 1.8 2.4-0.1
9 wASH DC 1.0 1.0 0.1 1.5 1.4 0.1 1.6 1.5 0.1 1.7 1.6 0.1
10 PITT .PA 0.7 0,0-0.1 1.5 0.8 0.0 1.5 0.8-0.0 1.5 0.8-0.1

11 sTLrus mn 0.7 1.0 0.0 1.3 1.6 0.1 1.3 1.6 0.1 1.3 1.6 0.0
12 !ALIAS TX 0.8 1.0 0.1 1.4 1.5 0.1 .1.4 1.6 0.1 1.5 1.6 0.1
13 MII°N mN 0.3 0.0-0.1 1.2 0.9 0.1 1.3 1.0 0.1 1.3 1.0 0.0
14 BALT mn. 0.9 1.0 0.1 1.4 1.5 0.1 1.4 1.5 0.1 1.4 1.5 0.1

'IS H.DuSTN TX 1.2 2.0 0.1 1.6 2.4 0.1 1.6 2.4 0.0 1.7 2.5 0.0

16*INoPLS IN 0.5 1.0 0.04 1.1 1.6 1.1 1.6 0.1 1.2 I., 0.1
17 CINCI 0.9 1.0 0.1 1.3 1.4 0.1 1.4 1.5 0.1 1.4 1.5 0.0
IR ATLAN'T GA 1.0 2.0-0.0 1.5 2.5 0.1 1.6 2.6 0.0 1.6 2.7 0.0
19 HAPTFO CN 1.5 2.0 0.0 1.9 7.5 1.9 2.5-0.0 2.0 2.5-0.1
21 SEATLF wA 0.2 0.0-0.0 0.9 0.7 0.1 1.0 0.7 0.0 1.0 0.8-0.0

21 mlAml FL 0.7 1.0 0.0 1.3 1.6 0.2 1.4 1.7 0.2 1.5 1.8 0.2
2P, mn 0.8 1.0 0.1 1.3 1.5 0.1 1.3 1.5 0.1 1.4 1.6 0.1
73 Mu WAU WI 1.0 1.0,D.1 1.3 1.3 0.1 1.4 1.3 0.1 .1.4 114 0.0
79 CA 0.1 1.0 00 1.2 1.5 0.1 1.3 1.5 0.0 1.3 1.6 0.0
26 ;Ar",PH T 0.3 0.0-0.1 1.2 0.9 0.1 1.2 0.9 0.1 1.3 0.1

27 CrIliml nH 0.7 0.0 0.1 1.2 0.9 0.2 1.2 0.5 0.2 1.3 0.6 0.1
24 TA"PA FL 1.0 1.1 0.0 1.5 1.5 0.1 1.6 1.6 0.1 1.7 1.6 0.0
29 orpT1N QP 0.3 U.) 0.0 1.0 0.6 0.1 1.0 0. 0.1 1.0 0.7 0.1
30 mASHVL TN 0.3 0.3-0.1 1.3 1.0 0.1 1.3 1.0 0.1 1.4 1.1 0.1
31 toFw014.1. LA O.R 1.0 0.1 1.2 1.4 0.1 1.2 1.4 O. 1 1.2 1.4 0.1

32 nFnor-Q co 0.1 0.0-0.0 1.0 0.7 0.2 1.1 0.7 0.1 1.1 0.8 0.1
33 PPnvIn pl 0.1 0.0 0.1 1.3 0.5 0.2 1.3 0.5 0.2 1.3 0.6 0.1
34 411ArY Poi 0.9 0.0 0.0 1.1 0.6 0.1 1.1 0.6 0.1 1.2 0.6 0.0
As SyQACO ,Y 0.5 0.0 0.1 0.9 0.4 0.1 0.9 0.4 1.0 0.5 0.0
36 CHAFLS WV 0.4 0.0-0.0 1.0 0.6 0.1 1.0 0.6 0.0 1.0 0.7-0.0

37 :loNnpp MI 0.5 0.0-0.0 1.1 0.7 0.i 1.2 0.7 0.1 1.2 0.7 0.0
AR IVVL KY 1.3 2.0 0.1 1.1 2.5 0.1 1.8 2.5 0.0 1.9 2.6-0.0

OKr t TY OK 0.4 0.0-0.0 1.2 0.8 0.2, 1.2 0.8 0.1 1.2 0.8 0.1
40 slph. AL 1.1 1.0 0.0 1.NL1.5 011 1.7 1.6 0.1 1.7 1.6-0.0
41 DAyTrN flI 4 1.2 1.0 0.0 1.794.s 0.1 1.7 1.5 0.1 1.7 1.5-0.0

42 CHAPIT NC 1.2 2.0 0.0 1.8.2.6 0.1 1.8 2.6 0.0 1.9 2.1-0.0
43 Pwlf;X AZ 0.5 1.0 0.0 1.0 1.5 0.1 1.9. 1.6 0.1 1.1 1.6 0.1
44 VIDFLK VA 0.7 1.0 0.1 1.1 ,.4 0.1 1.1 1.5 0.1 1.2 1.5 0.1
45 SANAT TX 0.9 1.0 1.0. 1.1 1.5 0.1 1.1 1.6 0.1 1.1 1.6 0.0
46 Grd'IVL SC 1.3 1.0-0.0 1.7.1.9 0.2 1.2 1.9 0.2 1.2 1.9 0.1

47 0.3 0.0 0.0 1.1 0.4 0.2 1.1 0.8 0.2 0.2
41 dT 0.1 no)-o.n 1.1 0.4 0.1. 1.1 0.1 0.1 1.1 .9 0.1
49 41 :,,ok PA 3.3 3.0-0.9 3.7 -1.1 3.8 3.5-1.3 3. 3.6-1.5
50 LITLX AR 02 0.0 0.0 1.1 0.n 0.2 1.1 0.8 0.2 1.1 0.9' 0.1

Colurn (I); naw projection.
Column (2)': Adjusted projeitten.

Column-(3): Difference from Table 2 .proj-ection.

4 4
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Table 3. (contd.)

1974 PROJ

;

19P0 PROJ 1985 PRnj 1990 PROJ
K.ET (1) (2) (3) III (2) I3f (1) (2) (3) (1) (2) (3)

52 JCLEnn fl 1.1 1.0 0.0 1.5 1.4-0.0 1.6 1.4-0.G 1.6 1.5-0.1
5; r,m.AHP.NF 0.3 0.0 0.1 0.9 0.7 0.2 1.0 0.1S 0.2 1.0 0.7 0.1
64 TUL.S 0.3 0.0 0.0 1.0 0.8 n.2 1.1 0.8 0.1 1.1 0.8'0.1
55 ORLAN . FL 0.5 0.0-0.0 1.1 0.6 0.1 1.2 0.6 0.0 1.2 0.7 0.0
56. Rnct-Fs- 0:6 0.0 0.1 1.0 0.5 0.2 1.1 0.5 0.2 1.1 0.6 U.I

57 NM I SP' RA 2.0 7.Q-0.3 2.4 2.4-0.4 2.4 2.4-0.5 2.5 2.5-0.5
58 SM0VRT.LA 0.2 0.0-0.0 1.0 0.8 0.2 1.0 0.8 0.1 1.1 0.9 0.1
59 mnPILE AL 0.1 U.0-0.0 0.9 0.8 0.1 1.0 0.8 0.1 -1.0 0.9 0.1
60 OAVFNP fA 0.4 0.0 0.1 0.9 0.5 0.1 1.0 0.5 0.1 1.0 0.5 0.1
61 FLINT mI L.2 1.0 0.0 1.6 1.4 0.0 1.6 1.4-0.0 1.6 1.4-0.1

62 rMPAY WI 0.3 0.0 0.0 0.9 0.5 0.2 1.0 0.6 0.1 1.0 0.6 0.1
63 P.ICHuM VA 04 0.0-0.0 1.1 0.7 0.1 1.1 0.7 0.1 1.1 0.8 0.1
64 SPPNCX IL- 24.0 2.0-0.1 2.3 2.3-0.2 2.4 2.3-0.3 2.4 2.4-0.4
65 C00FAP TA 0.3 0.0 0.0 0.9 0.6 0.1 L.0 0.7 0.1 1.0 0.7 0.1
66 1m011,T I. 0.1 0.0 0.0 1.0 0.8 0.2 1.0 0.8 0.1 L.1 0.9 0.1

67 wiCHTA 1(110111. 0.2 0.0-U.1 1.0 0.8 0.0 1.0 C.8 0.0 1.0 0.8-0.0
69 JKSP.V1-FL 1.1 1.0-0.0 1.6 1.5 n.0 1.6 L.5-0.0 1.6 1.5-0.1
69 PAnuCA KY 0.1 1.0-0.3 0.9 1.5 0.2 0.9 1.8 0.1 1.0 1.9 0.1
70 P;ANnie VA 0.2 0.0 0.0 0.9 0.7 0.2 1.0 0.8-0.2 1.0 0.8 0.2
71 KN7lXvL.TN 0.5 1.0-0.0 1.6 1.8 0.1 1.6 1.8 0.1 1.6 1.8 0.0

72 ForSmn fA 3.4 5.0-0.7 3.5 5.1-0.9 3.6 -1.1 3.6 5.2-1.2'
73 9ALrlr, NG. 0.8 1.0 0.0 1.5 1.7 0.1 1.5 L.7 b4 1.6 1.3 0.1
74 JOHNST PA 1.4 1.0-0.1 1.1 1.7 0.0 1,1 1.7 O. 1.1 1.7-0.0
75 P1RTL4 mk 0.2 0.0 0.0 0.8 0.6 0.1 0.9 0.6 0.1 0.9 0.6 0.0
76 SKIKAN wA 0.1 0.0-0.0 0.8 0.7 0.1 0.8 0.7 0.1 0.3 0.7 0.0

77 JACKtN MS 0.7 1.0 0.1 1.3 1.7 0.2 L.4 1.7 0.1 1.4 1.8 0.1
, 78 fHATT% TN' 0.3 0:0 0.0 0.9 1.7 0.2 1.0 1.7 0.2 1.0 1.7 0.2 4

79 YGSTA, ,144 7.9 3.0-0.3 3.3 3.4-0.5 3.4 3.5-0.6 3.4 3.5-0.7
80 sciFmn TN 2.7 3.0-0.3 3.2 3.5-0.5 3.3 3.5-0.6 3.3 3.6-0.7

'AL ALPUO NM' 0.2 0.0 0.0 0.8 0.6 0.1 0.9 0.7 0.1 0.9 047 0.1

87 FTwAYN in 2.4 3.0-0.3 3.3 3.4-0.5 3.4 3.5-0.( 3.5 3.6-0.7
$13 prnntA 2.7 3.3 3.6-0.6 3.4 3.6-0.7 3.5 3.7-U.9
84 GWA/LE NG 0.1 0.3-0.0 0.9 0.1 0.2 0.9 09 0.1 1.0 0.9 0.1
A5 sInoxF sn -0.1 J.0-0.0 0.7 0.8 0.2 0.8 C.9 0.1 0.8 0.9 0.1
86 cVANSV IN 1.7 2.0 9.1 .2.1 2.4 0.0 2.1 2.4-0.0 2.2 2.4-0.1

R7 RATCA'R IA 0.1 1.0 0.2 1.2 1.4 0.2 1.7 1.4 0.2 1.3 1.4 0.1
RS RfAu'AT 7X 0.0 0.0.0.1 0.6 0.6 0.2 0.6 0.6 0.2 0.7 0.6 0.1

89 nut UTH MN . O.. 0.0 0.1 0.7 05 0.2 0.7 0.5 0.1 0.7 0.6 0.1
91 0011 I ^4 WV 1.3 0.0 0.1 0.9 0.6 0.2 0.9 0.6 0.1 0.9 0.6 OS1

91 Ll'!GLN NF 0.1 0.1 0.0 0.8 0.7 0.1 0.8 0.7 0.1 0.8 C.7 0.1

LVIS'1; Mi r.7 0.0 1.1 1.2 0.5 0.2 1.2 0.5 0.1 1.2 0.6 0.1
NAIIS w! '.7 2.0 0.1 1.9 2.2 0.0 2.0 2.3-0.0 2.1 2.3-0.1

94 C00141,flA ).6 1.0 0.1 1.0 1-.4 0.2 1.0 1.5 0.2 1.1 1.5 0.1
95 AmAkIL TX 0.1 0.0-0.0 0.6 0.5 0.0 0.6 0.5-0.0 04 0.5-0.1

96 HUNTSV AL 7.9 3.0-0.s '2.9 3.4-0.6 3.0 3.5-0.7 3.1 3.6-0.8

07 ogrwfn IL 1.7 2.0 n.t 1.9 2.2 0.0 1.9 2.2-0.0 2.) 2.3-0.1
99 FAurn 'yn -n.I 0.0-0.0 0.7 0.8 0.1 0.7 0.8 0:1 0.7 0.8 0.1
.99 m1NP/C LA n.1 0.0-0.1 L.1 L.1 0.2 1.1 1.140.1 1.2 1.1 0.1

101 GGILOMS sr 1.4 2:0 0.0 1.9 2.5 0.0 2.0 2.6-00 2.L



MARKET
1 NY'. NY
2 LA CA
3 CHCACO IL
4 PHIL PA
5 DTP1IT MI

6 B3STCN
7 SF
e ckykno
S WASH
10 PITT

1/ STLOLS
12 DALLAS
13 MINN
14 BALT
15 HCLSTN

16 INDP1S
17 CINCI
le 1TLANT,
1S HAPTFO
20 SEATLE

21
22
23
25
26

23
28
29
30
31

32
13
34
35
36

37
3E
39
40
41

42
43
44
45
46

MIAMI
KANCTY
MIL%AU
SACRA
MEMPH

CCLUMB
TAMPA
OORT/N
NASHVL
NEWOPL

CENVEq
PRCVID rI
ALEANY NY
SYRtc.tI NY
CHA.LS hV

MA
CA
CH
CC
PA

MO
TX
MN
MD
TX

IN
CH
GA
CN
%4

FL

MO
NI
ca
TN
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Table 4

BASE CASE PROJECTIONS USING
CONSTRAINED EQUATION

1974 PRCJ 1980 PROJ
(1) (2) (3) (1) (2) 131
244 2.0-140 10.510.1 5.1
2.3 6.0-2.5
3.7 3.0 2.0
3.6 3.0 1.9
1.9 2.0 0.8

2.1 2.0
1.3 3.0
2.2 2.0
1.4 1.0
0.8 0.0

0.8
0.3
0.9
0:5
0.0

0.7 1.0 0.1
140 1.0 0.2
0.1 0 3

. 1.2.1.0 043.
1.6 2.0 0.4

CO

GAWP? MI
LOLSVL KY
OKCITY-CK
BIRM AL.

OAYTCN CH

CHARLT KC
PHnENX AZ
NOPFLK VA
SANANT TX
CPNVLE SC

47 GRNOF1 NC
4e SALTLK UT
49 wi.scseR PA
SO LITLRK AR

J.7
0.9
1.2
0.9
0./2

0.8
1.2
0.2
0.1
0.9

1.0-0.0
1.0 0.3
2.0 0.2
2.0 0.4
0.0-0.1

1.0,-00
1.0 0.2
140 0.3
1.0 0.1
0.1-0.2

0.2 0.0-0.1
0.9 0.0 0.3

1 0.5 0.0 0.0
0.6 0.0 0.2
0.4 0.0-0.0

0.4 0.0-0.0
1o5 2.0 0.3
0.3 0.0.0.1
1.2. 1.0 0.2
1.4 1.0 0.3

1.3 2.0 0.1
0.3, 1.0-0.1
0.7 1.0 0.1
0.5 1.0 0.0
0.2 1.0-.0.1

0.2
0.2
3.0
0.2

0.0-p.o
0.0-0.1

0.0-0.1

Column (1): -Ilaw projection--

Column (2): Adjusted projection.

Column (1): Difference from.Table

1985 PROJ 1990 PROJ
(1) (2) (3) 41) (2) 131
11.010.6.5.3 11.511.1 5.5

4.5 8.2-2.0 4.8 8.5-2.1 5.2 8.9-2.2
5.2 4.6 3.1 5,4 4.8 3.2 5.0.15.0 3.3
4.9 4:2 2.7 5.0 4.5 2.7 5.1 4.4 2.7
2.8 2.9 1.3 2.9 3.0 1.3 3.03.1 1.4

3.8 3.6 1.8 3.9 3.7 1.8 4.0 3.9 1.9
3.0 4.6 1.4 3.1 4.8 1.5 3..* 5.0 1.6
3.q 2.8 143 3.0 2.8 1.2 3.0 2.8 1.1
2.4 2.0 1.1 2.8 2.3 1.3 3.2 2.7 1.6
2.4 1.6 1.0 2.4 1.6 0.8 2.4 1.5 0.7

1.5 1.8 0.4 1.5 1.8 0.3 1.5:1.8 0.2
1.8 1.8 0.6 2.0 2.0 0.b 2.1 2.2 0.7

1.3 0.3 1.5 1.4 0.3 x1.6 1.5 0..3
k!9 1.8 .7 1.9 1.8 0.6 2.0 1.8 0.o
2.3 2.7 0.8 2.4-2.8 0.8 2.t 3.0 0.9

1.2..1.7 0.2 1.3 1.8 0.2 1.4 1.9 0.2
1.7 1.7 0.5 1.8.1.7. 0.5 1.8 1./ 0.4
2.2 3.0 0.1 2.3 342 0.8 2.5 3.3.0.9
246 2.7 0.7 2.6 2.8 0.6 4.6 2.8 0.6
0.3 0.30.5 U.4 0.3-9.5, 0.5 0.4-o.e

1.7 2.1 0.6 2.0.2.3 0.8 1. 2.7 1.0
1.7 1.8 0.6 1.8 1.8 0.5 1.8 1.8 0.5
1.7 1.4 0.4 1.6 1.4 0.3 1.6 1.4 0.3
1.6 1.7 0.4 1.6 1.8/0.4 1.7 1.8 0.4
1.5 1.4 0.4 1.5 1.4 0.3 1.5 1.4 0.3

1.6 0.8 0.6- 1.6 0.8 U.6 1.7 0.9 0.6
2.3 2.1 0.9 2.5 2.2 0.9 2.7 2.4 1.0
0.9 0.7 0.1 1.0 0.7 0.1 1.0 0.8 0.0
1.6 15 0.5 1.7 1.6 0.5 1.7 1.6 tr.4
1.4 1.4 0.3 1.4 1.5 0.3 1.4 1.5 0.2

1.0 0.8 0.1 1.1 0.8 1.1 0.9,0.1
1.7 0.8 0.6 1.7 0.8 04.6 1.8 0.8 0.5
1.3 0.8 0.3 1.3 0.8 0.2 1.3 0.8 0.1
1.1 0.5 0.3 1.1 0.-5 0.2 1.1 0.5 0.1
1.2 0.9 0.3 1.2 0.8 0.2 1.1 0.8 0.1

1.3 0.8 0.2 1.A 0.8 0.2 1.3 0.8 0.1
2.2 2.7.0.5 2.3 2.7 0.5 2.3 2.8
1.4 1.1 0.4 1.4 1.1 U.4 1.5 1.2
2.1 1.8 0.5 2.1 1.8 0.5 2.1 1.8
2.1 1.7 0.5 241 1.7 0.4 241 1.7 0.4

2.3 3.0 0.6 2.3 13.0 2.4 3.0 0.5
0.8 1.5-0.0 k.a 1.6 ./ 1.1 1.8 0.1
1.2 1.5 0.2 1.2 1.5 .2 1.2 1.5 0.1
1.2 1.6 0.2 1.2 1.6 0.1 4.2 1.6 0.1
1.4 2.3 0.5 1.5 0.5 1.5 2.4 0.4

1.3 1.1 0.5 1.4 1.1 0.5 1.4 1.2 0.5 f

1.2 1.0 0.3 1.2,1.0 0:2 1.3 1.1 0.2 /
'3.4 3.4-1.4 3.4 3.4-1.1 3.4 3.4-2.0
1.2 161 0.4 1.2 1.1 0.3 L. 1.1 0.3

4 6

Projection.



Table 4 (contd.)

MARKET
52 TOLECO CH
53 OMAHA,. NE
54 TULSA CK
55 ORLAN FL
St ACCHES- NY

57 HARI SB PA
se smkvirr LA
56 MC8I L.E AL
60 OA VENP IA
61 FLINT MI

62 ORNBAV bI
63 RICHPN vA
64 SPRNCF IL

^ 65 CCPROP /A
68 ()MUNE IA

67 WICHIA KS
68 JKSN1il, FL
65 PACUCA KY
70 RCANCK VA
71 KNCX TN

7'2"FR ESN3 CA
73 QALI& NC
74 JOHNST PA
7.5 PCRTLN
76 SPCKAN

77 JACK SN MS
78 CHEK,IN TN
76 'YGS CH'
80 SBENC IN
'el ALBUC NM

82 PlItAVN IN
83 PECP IA IL
84 GPNVLE NC
85 SICUXF SD
86 EVANSV IN

87 BA TONR LA
88 BE AULITI TX
85 DULUTH MN
90 #HLI NG 1..V
91 LI NCO) NE

92 LANSNG MI
93 ,MACISN wi
94 Cr LUMB GA
95 APAR IL TX
98 HUNT SV AL

,4 97 R0CKF1 IL
<OF ARGC ND
99 MCNRCE LA

100 CCLUMB SC

29.

1974 PRCJ
(1) (2) 131'
1.3 1.0 0.2
0.3 0.0 0.1
0.2 0.0-.0.1
0.5
0.6.0.0 0.2

2.2 2.1-0.1
.0.1 0.04. 0. 1
0. 0.0-.0.1
O. ,00 U. 1

1.0. 0.3

0.3
2.2
0.3
0.2

0.1
1.2
0.1

1980 PROJ ' 1985 PROJ
111
1.9
1.1
1.2
1.3
1.2

2.6
1.1
1.0
1.0
1.9

0.0 0.1 1.0
0.0-0.1 1.2
2.0 0.0 2.5
0.0 0. 0 1.0
0.0-e1.1 1.4

0.0--0. 2111.0
1.0 0.1

0.2 0.0 0.0
(1.7 1.0-0.1

3.1 5.0-.0. 9
0.8 1.0 0.0
0.5 1.0-0.0
0.2 0.0 0.0
0.1 0.0-0.0
0.7 4:0 0.1
0.3 41-.0 0.1
2.9 3.0-0.3
2.7 3.0-0.3
0.2 0.0 0.0
.2.8 3.0-0.4
2.5 3.)-0.7
0.0 o.o-o.r

-0.1 0.0-0.1
2.0 11.)

1.1 1.0 0.5
0.2 .0.0 0. 2
0.2 0.0 0.2
0.5 IN° 0.3
0.1 0.0 0.0
0.9
2.2
0.8
0.1
2.6

0.0 0.3
2.0 0.6
1.0 0.4
0.0 0.0

2.0 0.6

2.0 0.2

3. 1
1.9
1.7
0.5
0.9

1.7
1.0
3.3
3.2
0.9

3.3
3.2
1.0
0.8
2.5

1.6
0.7
FO
1.5
0.9

1.6
2. 4
1.5
0.6
3.0
2.3
0.8
1.5
2.4

1990 PROJ
121 131 11 121 131 ( 1) (2) -1 3/1
1.0 0.4 .9 1.6 0.3 1e9 106 0.3
0.8 0.3 1.1 0.8 0.3 1.1 0.8 0.2
1.0 0.3 1.2 1.0 0.3 1.2 1.0 0.2
0.8 0.3 1..4 0.9 0.2 1.5 loU 0.2
0.5 0.30 1.2 0.6 0.3 1.3 0.6 0.3

2.6 2.54..0.2 2.6 2.5-U.4
/.0 0.4 1.1 1.0 0.2 1.1 1.0 0.1
1.0 0.2 1.1 1.0 0.2 1.1 1.0 0.1
0.5 1).1 1.0 0.5 0.1 1.0 0.5 0.1
1.5 0.4 1.9 1.5 0.3 1.9 1.5 0.2

0.7 0.2 1.0 0.7 0.2 1.0 0.7 0.1
L.CP-0.3 1.2 0.9 0.2 1.3 0.9 0.2

,24.3-0.p 2.5 2.3-43.1 2.5
0.7,0.2 1.0 0.7 O. 1 1.0 0.7 0.1
0;9 0.2 1.1 0.9 0.2 1.1 0.9 0.1
0.9 0.1 1.0 1.49-1.). 0.8-0.1
1.6 0.3 1.8 1.7 0.2 1.9 1.7 6.2
2.0 0.3 1.0 2.1) 0.2 1.0 2.0 0.2
0.9 0.4 1.1 0.9 1).3 1.2 0.9 0.3
2.2 0.5 1.9 2.2 0.4 1.9 2.2 0.3

3.0 4.9-1.6 4.9 4.8-1.9
2.1 0.6 1.9 2.1 0.5 1.9 2.1 0.4
2.3 i.).7 1.7 4.3 0. 0- 1.7 2.3 0.3
0.7 0.1 U.1 0.t 0.1 0:9
0.8 0.2 0.9 .0.8 0.2101.9 0.8 0.1

2.1 0.6 1.7 2.1 0.5 1.7 2.1 t.T. 4
1.8 0.3. 1.1 1.8 0.3 1.1 1.8 0.3
:3.4-0.5 3.3 0 .3.1 3.3-0.9
3.5-0.4 3.2 3.4-0.8
.0.7 0.2 0.9 0.7 0.1 0.9 0.7 0.1
3.4-0.5 3.2 3.2 3.4-0 9

3.1 3.1 3.6-it0.9 0..2 1.0 1.0 0.2 1.0 1.0
a.9 0.2 0.8 0.9 0.2 0.8 0.9 0.1
2.4 0.4 1.5 2.4 (.4 3 .2.4 i.).1

1.5 0.6 1.6' 1.5 0.5 1.6\1.5 0.4
0.6 0.3 0.8 0.6 U. 3 0.8 0.8 0..1
0.5 0.3 0.7 0.5 0.2 0.7 0.5 0.1
1.0 0.8 1.5 1.0 I.). 7 1.5 1.0 1.). 7
0.8 0.1 0.9 0.2 0.9 0.8 0.1

0.8 1.7 0.8 0.6 1.7 0.8 0.5
2.2 U. 2.4 21.. 0.4 2.4 2.2 0.3
1.7 0. 1.5 1.7 0.6 1.5 14,7 0.5
0.5 0.1 0.6 0.5 U. U.o

-J.4-0.5 3.0 3.4 -0. 7 3.0 3.4-0.9
I

2.1 0.5 2.3 2.1 0.3 2.3 2.1 0.2
0.9 0.2 0.7 0.9 0..1: 0.7, .8 0.0
1.9 0.6 1.5 1.8 0.5 _1.5! 0.4
2.8 0.5 2.4 2.7 0.4

.4,8

2.4 2.7 0.2

4 7
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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 large

more UHF stations than does the

differences are largest in the
i

difference is generalljr only a
/

/

SUMMARY OF BASE/.CASE PROJECTIONS

. Table 5

7

Ummarizes the base-ease projections. .The basic quadratic

eequation, th four-year equation, and the...constrained, eq4atioU all project

the number o stations in what we call our "narrow cpunt." This excludes cer

tain statiois that provide less than.a full alternative signal in their mar-

kets--mostly satLlite jkations in the same market v 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 coiluMn 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

r, with the constrained equation prOjecting

preferred equation in most markets- .The

toP 10 markets; in smaller marketsl the

fraction of station. 1

the ssumption that they will increase in proportion to the included

ons. Although both are extreme" assumptlens, we shall use the

former. If the reader prefers another assumption, he cdh eadily pro-

duce projections.based on thafassuMption.using our computer model.

Several nbtable.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 e'quation Yields a somewhat hig er pro-

jection (192 strions).v. We will continue to u`se the 1974 base erfod

and the basic quadratic.equation throughout the following analys s('

except where exceptions are explicitly-noted:

4 8
4. t
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Table 5

SUMMARY OF BASE CASE PROJECTIONS .

COMMERCIAL UHF STATIONS, TOP 100 MARKETS
tit

Projection 1974- 1980 1985 1990

Narrow count, Table 2 I 97 149 158 167

Excluded stations, flat
Total ..

'I

27, 27 27 27

124 176-- 185 '194'

Excluded stations, pr portional 0 14 17 19

Total
,

124 190 202 2171r- '

Narrownount, Table 3
i

97 156, 161 165

Excluded stations, flat 27 27 27 27

Total '124 183 188 192

Excluded statiqna, proportional' 0 16 18 19

Total 124 199 /4206 211

Narrow count, Table 4 97 185 189 192

Excluded stations,. flat 27 27 27 27
Total ; 124 212 216 219

Excluded statiOnS, proportional 24 26 26
Total 124 236 242 245

4 9
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Se01,51) the projected growth of UHF stations is fairly substantial -

even inthe case.where we.assume that-the-number Of "excludee stations,

remains flat.at .27: For the 1974 base year analysis the total rises

ftom 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.how 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 hana, we assuMe that

developments such as\paytelevision 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

4ecause of theseiminflicting pressures that we interpret the base case

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

examining the range of assumption's in the subsequent sections.

4
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IV. EFFECTS OF. CABLE TELEVISION

, .We" me4tioned in Section If that cabis television apparently has

ver5.7 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 senae; in most, it was negative, though small;

in'one.or two variants it waS very small and positive. Beyond suggesting

that cable will not reeuce UHF growth .to any. great.extent, this does not
.

give us much to goon.in estimating the effect of continued cable growth.
4

We shall handlethe uncertainty by making two sets of projections

of the effects of cable. In the first (rable 6), we use our basic-quadratic
...

. -
. .

equation and moderately high valued for.cable penetrstion. Thia results.

in 'a very'small reduction in the projected.numbeeof viable UHF stations
, ...,

4

relative to.our base-'case. In; he second.(Table'7),.we,pick. from among

all of the virianti-orour mod. 1.estimateili.n.Apicendix:':-A, the one;in
.

-

whil& 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 S.
.

.

In conjunction with, this equation, wgruse vefy high vAlues.foT cable

pe, netration- Both thedhoice of equation and the high fienetration values

exagger$te the etfect of cale. Thus we can'be reasonably sure that the,
. . :

. I

acual effect,Of cable will be less severepthan showvin our second set

of projections. That is, we expect that.the reduction in the number

cOf viable UHF Stations dile to continued &able growth will actually be

less" than that shown in Table 7. .

The moderately high cable, penetration u$ed for our first set of

projections is at the Upper en4 of the range suggested by the most Widely

accepted study-of theiMatter.', Par (19,71) ,summarizes hiEr findings as

follows:. "Generally,. exRected pene ration at the center of the maiket

anges troth.about 20 to 35 percentLat the-edges'of the. 35-mile zono,.it

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

R011a,EdwardTark, Prospects for'Cable in the 100 LargeSt Tele- .

vision Markets, R-875-MF, October 1971. 41so a15 'pears in Bell JournaZ

. of Economieivand Management Science, Spring 1912.

5 1
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Table 6

ESTIMATED EFFECTS OF.CABLE

1974 ROJ 1980 PROJ 1985 PROJ 1990 PROJ
mARKET (1) 121 01 111 (2) (3) 111 121 (3) 111 121 (3)

1 NY NY 3.3 1.9-0.1 5.2 3.8-0.2 5.5 4.1-0.2 5.8 4.4-0.2
2 LA CA 4.6 5.87.9.2 6.3 7.5-0.2 6.7 7.9-0.2 7.1 8.4-0.2
3 CHCAGO IL 1.6 2.9-44.1 2.0 3.4-0.1 2.1 3.5-0.1. 2.2 3.6-0.1
4 PHIL PA 1.7 2.92g.1 2.1 3.3-0.1 2.2 3.4-0.1 2.3 3.5-0.1
DTROIT mI 1.1 1.9-0.1 1.4 2.3-0.1 1.5 2.4-0.1 1.6 2.5-0.1

6 BOSTON HA 1.3 1.9-0.1 1.9 2.0 2.6-0.1 2.1 2.7-0.k
1 SF CA 0.9 2.9-0.1 1.5 3.5-0.1 /.5 3.6-0.1 1.6
8 CLVLND OH 1.2 1.9-0.1 1.6 206-0.1 1.7 2.4-0.1 1.8 2.5-0.1
9, WASH DC 0.9 0.9-0.1 1.3 1.3-0.1 1.4 1.4-0.1 1.5 1.5-0.1
10 PITT PA. 1-0.1 1.4. 0.6-0.1 1.5 0.7-0.1 1.5 0.7-0.1

11,STLOUS MO 0.6 1.0-0.0 1.1 1.4-0.1 1.2 1.5-0.1 1.2 1.6-0.1
12 DALLAS TX 0.7 0.9-0.1 1.2 1.4-0.1 1.3 1.5-0.1 1.4 1.6-0.1
13 MINN mN 0.3-0.0-0.0 1.1 0.7-0.1 1.1 0.8-0.1 1.2 0.8-0.1
14 BALT m0 0.8 0.9-0.1 1.2 1.4-0.1 1.2 1.4-0.1 1.3 1.5-0.1
15 HOUSTN TX 1.1 1.9-0.1 1.4 2.3-0.1 1:5 2.4-0.1 1.6 2.4-0.1

16 INDPLS IN 0.5 1.0-0.0 0.9 1.4-0.1 1.0 1.5-0.1 1.1 1.6-0.1
17 CINCI _L.DH C1.8 0.9-0.1 1.2 1.3-0.1 1.4-0.1 1.3 1.5-0.1
18 ATLANr-GA 0.9 1.9-0.1 1.4 2.4-0.1 1:5 2.5-0.1 1.6 2.6-0.1
19 HARTFD CN 1.3 1.9-0.1 1.8 2.4-0.1 1.9 2.5-0.1 2.0 2.6-0.1
20 SEATLE wA. 0.2-0.0-0.0 0.8 0.5-0.1 0.6-0.1 1.0 0.7-0.1

21 MIAMI FL 0.6 1.0-0.0 1.1 1.4-0.1 1.1 1.2 1.6-0.1
22 KANCTY MO 0.7 1.0-0.0 1.1 1.4-0.1 1.2 1.4-0.1 1.3 1.5-0.1
23 mILWAU WI 0.9 0.9-0.1 1.2 1.3-0.1 1.3 1.3-0.1 /.3 1.4-0.1
25 SACRA CA -0.7 1.0-0.0 1.1 1.4-0.1 1.2 1.4-0.1 1.3 1.5-0.1
26 MEMPH TN 0.3-0.0-0.0 1.0 0-01 1.1 0.7-0.1 1.2 0.8-0.1

27 COLUMB CH 0.6-0.0-0.0 1.0 0.4-0.1 1.0 0.4-0.1 1.1 0.5-0.1
28 TAmPA FL 1.0 0.9-0.1 1.4 1.4-0.1 1.5 1.4-0.1 1.6 1.5-0.1
29 PORTLN' CR 0.3-0.0-0.0 0.8 0.5-0.1 0.9 0.5-0.1 0.9 0.6-0.1
30 NASHVL TN 0.3-0.0-0.0 1.1 0.7-0.1 1.1 0.8-0.1 1.2 0.9-0.1
31 NEVI', LA 0.6 1.0-0.0 1.0 1.3-0.1 1.1 1.4-0.1 1.1 1.4-0.1

.32 DEMER to 0.3-0.0-0.0 c.43 0.5-0.1 0.9 0.5-0.1 1.0 0.6-0.1
33 PRDVID RI 0.6-0.0-0.0 1.0 0.4-0.1 1.1 0.4-0.1 1.2 0.5-0.1
34 ALBANY NY 0.5-0.0-0.0 0.9 0.4-0.1 1.0 04-0.1 1.1 0.6-0.1
35 SYRACU NY 0.4-0.0-0.0 0.3-6.1 0.8 0.4-0.1 0.9 0.4-0.1
36 CHARLS WV 0.3-0.0-0.0 0.5-0.1 0.9 0.5-0.1 1.0 G.6-0.1

37 GRNDRP mt .0.4-0.0-0.0 1.0 3.5-0.1 1.1 0.6-0.1 1.1 0.6-0.1
38 LOUSVI.KY 1.2 1.9-0,1 1.6 1.4-0.1 1.7 2.5-0.1 /.8 2.5-0.1
.39 OKCITY OK 0.4-0.0-0.0 0.9 ..5-0.1 1.0 0.6-6.1 0.7-0.1
40 BIRM AL 1.0 0.9-0.1 1.5 1 4-0.1 1.5 1.5-0.1 1.6 1.6-0.1
41 DAYTON OH LI 0.9-0.1 1.5 1 4-0.1 1.6 1.5-0.1 1.7 1.5-0.1

42 CHAPLT NC 1.1 1.9-0.1 1.6 2. -0.1 2.5-0.1 1.8 2.6-0.1
43 PHOENX AZ 0.4 1.0-0.0 0.8 1. -0.1 00 1.4-0.1 0.9 1.5-0.1
44 NORFLK vA 0.5 1.0 0.0 0.9 1. 0.1 1.0 1.4-0.1 1.0 1.5-0.1
45 SANANT Tx 0.5 1. -0.0 0.9 1.4-0.1 1.0 1.5-0./ '.0 1.5-0.1
46 GRNVLE SC. 0.3 1 0-0.0 0.9 1.6 0.1 1.0 1.7-0.1 1.0 1.7-0.1

47 -GRNBRO NC 0.2-0.0-0.0 0.8 0.f 0.1 0.9 Q.6-0.1 0.9 0.6-0.1
48.SA1TtK UT 0.3-0.0-0.0 0.9 O. --a.1 0.9 0.6-0.1 1.0 0.7-0.1
49 WLKSBR PA 4.0 2.9-0.1 4.7 3. 5.0 3.8-0.2 5.2 4.0-0.2
50 LITLRK AR 0.2-0.0-0.0 0.8 C. 0.9 0.6-0.1 0.9 0.7-0.1

Column (1.): 'Raw projection.

Column (2): Adjusted projection.
Column (3): Difference from base case projection-.

5 2
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Table 6

MARKET

(contd.)

1974 PROJ
(I) (2) DI

1980 PROJ
(1) ID 13/

L985 PROJ
(1) I2I (3)

1990 PROJ
(L) 12/ (3)

52 TOLEDO OH 1.1 0.9-0.1 1.5 1.3-0.1 1.5 1.4-0.1 1.6 1.5-0.1
53 OMAHA NE 0.7 0.5-0.0 0.8 0.5-0.1 0.8 0.6-0.1
54 TULSA OK 0.2-0.0-0.0 0.8 0.5-0.1 0.9 0.6-0.1 0.9 0.7-0.1
55 ORLAN FL. 0.5-0.0-0.0 1.0 0.4-0.1 1.1 0.5-0.1 1.2 0.6-04
56 ROCHES NY 0.4-0.0-0.0 0.8 0.3-0.1 0.8 0.4-0.1 0.9 0.5-0.1

57 HARIS8 PA 2.2 1.9-0.1 2.6 2.4-0.1 2.8 2.5-0.1 2.9 2.6-0.1
58.SHRVPT LA 0.2-0.0-0.0 0.8 0.6-0.1 0.9 0.6-0.1 0.9 0.7-0.1
59 MOBILE AL 0.1-0.0-0.0 0.8 0.6-0.1 0.8 0.7-0.1 0.9 0.7-0.1
60 DAVENP IA 0.3-0.0-0.0 0.7 0.4-0.1 0.8 0.4-.0.1 0.9 0.5-0.1
61 FLINT MI 1.1 0.9-0.1 1.5 1.3-0.1 1.5 1.4-0.1 1.6 1.5-0.1

62 GRNBAY WI 0.3-0.0-0.0 0:7 0.4-0.1 0.8 0.5-0.1 0.9 0.6-0.1
63 RICHMN VA 0.4-0.0-0.0 0.9 0.5-0.1 0.9 0.5-0.1 1.0 0.6-0.1
64 SPRNGF IL 2.1 1.9-0.1 2-.4 2.3-0.1. 2.6 2.4-0.1 2.7 2.5-0.1
65 CDRRAP IA 0.3-0.0-0.0 0.8 0.5-0.1 0.8 0.5-0.1 0.9 0.6-0.1
A6 OMOINE IA 0.2-0.0-0.0 0.8 0.5-0.1 0.9 0.6-0.1 0.9 0.7-0.1

67 WICHTA KS 0.2-0.0-0.0 0:9 0.6-0.1 0.9 0.7-0.1 1.0 0.7-0.1
68 JKSNVL FL 1.1 0.9-0.1 1.5 1.4-0.1 1.5 1.4-0.1 141.5-0.1
69 PADUCA KY 0.1 1.0-0.0 0.7 1.5-0.0 0.7 1.6-0.1 O. 1.7-0.1
70 ROANOK VA 0.2-0.0-0.0 0.7 0.5-0.0 0.8 0.6-0.1 0.8 0.6-0.1
71 KNOXVL TN 0.8 0.9;0.1 1.4 1.6-0.1 1.5 1.6-0.1 1.6 1.7-0.1

72 FRESNO CA 3.9 4.9-0.1 4.3 4.5 5.4-0.2 4.7 5.6-04
73 RALEIG NC 0.7 1.0-0.0 1.3 1.5-0.1 1.4 1.6-0.1 1.4 1.7-0.1
74 JOHNST PA 0.4 1.0-0.0 1.0 1.5-0.1 1.0 1.6-0.1 1.1 1.6-0.1
75 PORTLN ME 0.2-0.0-0.0 0.7 0.5-0.0 0.8 0.5-0.1 0.8 0.6-0.1
76 SPOKAN WA 0.1-0.0-0.0 0.6 0.5-0.0 0.7 0.6-0.0 0.7 0.6-0.0

77 JACKSN MS 0.6 1.0-0.0 1.1 1.5-0.1 1.2 1.6-0.1 1.2 1.6-0.1
78 CHATTN.TN 0.2 1.0-0.0 0.7 1.4-0.0 0.7 1.5-0.0 0.8 1.6-0.1
79 YGSTN OH 3.1 2.9-0.1 3.6 3.4-0.1 3.8 3.6-0.1 4.0 3.7-0.1
80 SBEND IN 2.9 2.9-0.1 3.5 3.7 3.6-q0.1 3.8
81 ALBUO NM 0.2-0.0-0.0 0.6 0.5-0.0 0.7 0.5-0.0 0.8 0.6-0.1

82 FTWAYN IN 3.1 2.9-0.1 3.7 3.5-0.1 3.9 3.7-0.1 4.0 3.8-0.1
83 PEORIA IL 3.1 2.9-:0.1 3.8 3.6-0.1 4.0 3.7-0.1 4.2 3.9-0.1
84 GRNVLE NC 0.1-0.0-0.0 0.7 0.6-0.0 0.7 6.6-0.0 0.8 0.7-0.1
85 SIOUXF SD -0.1-0.0-0.0 0.5 0.6-0.0 0.6 0.7-0.0 0.7 0.710.0
86 EVANSV.IN 1.6 1.9-0.1 2.0 2.3-0.1 2.1 2.4-0.1 2.2 2.5-0.1

87 BATONR LA 0.6 1.0-0.0 0.9 1. -0.1 1.0 1.4-0.1 1.1 1.4-041
88 BEAUMT TX -0.0-0.0-0.0 0.4 0 4-,0.0 0.4 0.4-0.0 0.5 0.5-0.0
89 DULUTH MN 0.0-0.0-00 0.4 0.4-0.0 0.5 0.4-0.0 0.5 0.5-0.0
90 WHLING WV 0.2-0.0-0.0 0.7 0.4-0.0 0.7 0.5-0.0 0.8 0.5-0.1
91 LI/I4CLN NE 0.1-0.0-0.0 0.6 0.5-0.0 0.7 0.6-0.0 0.7 0.6-0.0

92 LANSNG MI 0.5-0.0-0.0 0.9 0.4-0.1 1.0 0.4-0.1 1.1 0.5-0.1
93 MADISN WI. 1.5 1.9-0.1- 1.6 2.2-0.1 1.9 2.3-0.1 2.0 2.4-0.1
94 COLUMB tA 0.4 1.0-0.0 '0.8 1.3-0.1 0.0 1.4-0.1 0.9 1.5-0.1
95 AMAkIL TX 0.1-0.0-0.0 0.5 0.4-0.0 0.6 0.4-0.0 n.6 0.5-0.0
96 HUNTSV AL 2.8 2.9-0.1.3.4 3.4-0.1 3.6 3.6-0.1 3.8 3.8-0.1

97 ROCKED IL 1.5 1,9-0.1 1.8 2.2-0.1 1.9 2.0 2 4-0.1
98 FARGO ND -0.1-0.0-0.0 0.5 0.6-0.0 0.6 0.6-0.0 0-.:6 C.7-0.0
99 MONROE LA 0.1-0.0-0.6 -0.9 0.8-0.1 1.0 0.8-0.1 1.0 0.9-0.1
100 COLUMB SC 1.4 1.9-0.1 1.8 2.4-0.1 1.9 2.5-0.1 2.0 2.6-041

5 ac
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Table 7

EFFECTS OF CABLE.TELEVISION:-
FOUR-YEAR EQUATION, VERY HIGH CABLE P ETRATION

MARKET
1 NY, NY.
2 LA CA
3 CHCA,O IL

- 4 PHI. PA
5 ()TROTT MI

6 BOSTON mA
7 SP CA
8 CLVLND OH
9_wASH DC
10 PITT. PA

11 STLOUS 'm0
12 DALLAS IX
13 MINN MO
14 BALT mD
15 8.71U-STN IX

16 INDPLS IN
17 CINCI OH
18 ATLANT
19 ..HARTED CN
20 SEATLE WA

21 MIAmI FL
22 KANCTy MO
23 myLwAU wI
25 s caA CA
2 MPH TN

27 COLUMB OH
28 TAMPA FL
29 POETLN CR
30 NASHVL IN
31 NEwcRL LA

.32 DENVER CO.
33 ppovID A/
34 ALBANY NY
35 SyRACU NY
36 cHARLs wv

37 3RNDRP MI
38 LrUSI/L my
,39 OKCITY OK
P40 Buim AL
41 DAyToN OH .

42 CHAR-LT NC
43 PHOENX Az

, 44 NORFLK VA
45 6ANANT Tx
46 ORNwLE SC

47 GRNBRO NC
48 sALTLK UT
49 saKsBR PA
50 LITLRK A8

1974 PROJ
(1) (2) (3)

2.7 1.5-0.5
3.8 5.3-0.7
1.4 2.7-0.3
1.4 2.7-0.3
1.0 1.7-0.3

1.0 1.7-0.3
0.7 2-8-0.2
1.0 1.7-0.3
0.8 0.7-0.3
0.5-0.2-0.2

0.5 0.8-0.2
0.6 0.8-0.2

0.7 0.8-0.2
0.9 1.7-0.3

0.3 0.8-0.2
0.7 0.8-0.2
0.7 1.7-0.3
1.1 1.7-0.3
0.1-0.2-0.2

0.5 0.8-0.2
0.6 0.8-0.2
0.8 0.72-0.3
0.5 0.8-0.2
0.1-0.2-0.2

0.5-0.2-0.2
0.8 0.7-0.3
0.2-0.2-0.2
0.1-0.2-0.2
0.6 0.P-0.2

0.2-0.2-0.2
0.5-0.2-0.2
0.3-0.2-0.2
0.3-0.2-0.2
0.2-0.2-0.2

0.3-0.2-0.2
1.0 1./-0.3
0.2-0.2-0.2
0.8 0.7-0.3
0.9 0.7-0.3

1980 PROJ
(1) (2) (3)

4.8 3.6-0.8
5.4 6.9-0.9
1.8 3.1-0.4
1.7 3.0-0.4
1.3 2.1-0.3

1.6 2.2-0.4
1.3 3.3-0.3
1.4 2.0-0.3
1.2 1.1-0.3
1.2 0.4-0.3

1.0 1.3-0.3
1.1 1.2-0.3
1.0 0.6-0.3
1.1 142-0.3
1.3 2.0-0.3

0.8 1.3-0.3
1.0 1.1-0.3
1.2 2.2-0.3
1.5 2.1-0.4
0.7 0.5-0.2

1.0 1.3-0.3
1.0 1.2-0.3
1.1 1.0-0.3
1.0 1.2-0.3
0.9 0.610.3

0.9 0.2-0.3
1.2 1.2-0.3
0.7 0.4-0.2
1.0 0.7-0.3
0.9 1.1-0.3

0.8 0.4-0.3
1.0 0.2-0.3
0.8 0.3-0.3
0.7 0.2-0.2
0.8 0.4-0.3

0.-9 0.4-0.3
1.4 2.1-0.4

"443.5-0.3
1.3 1.2-0.3
1.3 1.1-0.3

0.9 1.7-0.3 1.4 2.2-0.4
0.3 0.8-0.2 0.7 1.3-0.3
0,5 0.8-0.2 15.8.1.2-0.3
0.3 0.F-0.210).8 1's1-o.3
0.1 0.8-0.2 0.9 1.6-0.3

0.1-0.2-0.2 0.8 0.5-0.3
0.1-0.2-0.2 0.8 0.5-0.3
2.7 2.5-0.5 3.1 2.8-0.6
0.1-0.2-0.2 0.8 0.5-0.3

1985 PPOJ
(1) (2) (3)

5.0 3.8-0.9
5.7 7.2-1.0
1.8 3.1-0.4
1.7 3.0-0.4
1.3 2.1-7.0.3

1.6 2.3-0.4
1.3 3.4-0.3
1.4 2.1-0.3
1.2 1.2-0.3
1.2 .0.5-0.3

1.0 1.3-0.3
1.1 1.3-0.3
1.0 0.7-0.3
1.1 1.2-0.3
1.3 2.1-0.3

0.9 1.4-0.3
1.1 1.2-0.3
1.3 2.3-0.3
1.6 2.1-0.4
0.7 0.5-0.2

1990 PROJ
(1) (2) (3)

5.2 3.9-0.9\----0
6.0 7.5-1.0
1.9 3.2-0.4
1.8 3.1-0.4
1.4 2.1-0.3

1.6 2.3-0.4
1.4 3.4-0.3
1.4 2.1-Q.4
1.3 1.3-0.3
1.2 0.5-0.3

1.0 1.3-0.3
1.2 1.3-0.3
1.0 0.7-0.3

2.1-04.3

0.9 1.4-0.3 °'

1.1 1.2-0.3
1.3 2.3-0.3
1.6 2.2-0.4
0.8 0.5-0.3

1.1 1.4-0.3 1.2 1.5-0.3
1.0 1.2-0.3 1.1 1.3,-0.3
1.1 1.0-0.3 ..1.1 1.1-0.3

1.2-0.3 1.01.3-0.3
1.0 0.6-0.3 1.0 0.7-0.3

1.0 0.3-0.3
1.3 1.2-0.3
0.8 0.4-0.3
1.0 0.7-0.3
0.9 1.3-0.3

0.8 0.5-0.3
1.0 0.2-0.3
0.9 0.3-0.3
0.7 0.2-0.2
0.8 0.4-0.3

0.9 0.4-0.3
1.5 2.1-0.4
0.9 0.5-0.3
1.3 1.2-0.3
1.4 1.2-0.3

1.5 2:3-0.4
0.8 1.3-0.3
0.9 1-2-0.1
0.8 1.3-0.3
0.9 1.6-0.3

0.8 0.5-0.3
0.8 0.5-0.3
3.2 2.9-0.6
0.8 0.6-0.3

Column (1): kawprojection.
Column (2) : Adjusted projection.
Column (3): Differepce from base case projection.

5 4

1.0 0.3-0.3
1.3 1.3-0.3
0.8 0.5-0.3
1.1 0.8-0.3
1.0 1.1-0.3

1.0 .3-0.3
0.9 0.4-0.3
0.7 0.2-0.2
0.8 0.4-0.3

0.1 0.4-0.3
1.5 2.2-0.4
1.0 0.6-0.3
1.4 1.3-0.3
1.4 1.2-0.3

1.5 2.1-0.4
0.8 1.4-0.3
0.9 1.2-0.3
0.9 1.3-0.3
1.0 1.7-0.3

0.9 0.6-0.3
0.9 0.6-0.3
3.3 3.0-0.6
0.9 0.6-0.3
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1980 PROJ 1985 PPOJ 1990 PROJ
(2) (3)
1.1-0.3
0.5-0.3
0.6-0.3
0.4-0.3
0.3-0.3

2.0-0.4
0.6-0.1
0.6-0.,
0.3-0.3
1.1-0.3

MARKET (1) (2) (3) (1) (2) (3) (110(2) (3) (1)

52 TOLEDO OH 0.9 0.7-0.3 1.2 1.1-0.3 1. 1.1-0.3 1.3
53 OMAHA NE 0.1-0.2-0.2 0.7 0.4-0.2 0.7 0.5-0.3 0.7
54 TULSA OK 0.1-0.2-0.2 0.8 0.5-0.3 0.8 0.5-0.3 0.8
55 ()PLAN FL 0.3-0.2-0.2 0.9 0.3-0.3 0.9 0.4-0.3 0.9
56 ROCHES NY 0.4-0.2-0.2 0.8 0.2-0.3 0.8 0.2-0.3 0.8

57 HARISB FA 1.6 1.6-0.4 1.9 2.0-0.4 2.0 2.0-0.4 2.0
58 S49VPT LA 0.1-0.2-0.2 0.8 0.6-0.3 OA 0.6-0.3, 0.8
59 rOBILE AL -0.0-0.110.1 0.7 0.6-0.2 0.7 0.6-0.3 0.8
60 DivENP IA 0.3-0.2-0.2 0.7 0.3-0.2 0.7'0.3-0.2 0.7
61 FLINT MI 0.9 0.7-0.3 1.2 1.0-0.3 1.3 1.1-0.3 1.3

GPNBAY 9I 0.2-0.2-0.2 0.7 0.3-0.2 0.7 0.4-0.2 0.7.62

63 RICHMN VA. 0.2-0.2-0.2 0.8 0.4-0.3 0.6 0.4-0.3 0.9
64 9PRNG! IL 1.6 1.6-0.4 1.9 1.9-0.4 1.9 1.9-0.4. 2.0
65 CDRRAP IA 0.2-0.2-0.2 0.7 0.4-0.2 0.7 0.4-0.2 0.7
66 DFOINE TA 0.1-0.2-0.2 0.8 0.5-0.3 0.8 0.5-0.3 0.8

67 VICHTA XS 0.1-0.2-0.2 0.7 0.5-0.3 0.7 0.5-0.3 0.9
68 JFSNVL FL 08 ,0.7-0.3 1.2 1.1-0.3 1.3 1.2-0.3 e1.3
69 pADUCA fry -0.0 0.9-0.1 0.7-1.6-0.2 0.7 1416-0.2 0.7
70 peANON'vl 0.1-0.2-0.2 0.7 0.5-0.2 0.7 0.5-0.3 0.8
71 KNOCVL TN 0.6 0.8-0.2 1.2 1.4-0.3 1.3 1.5-0.3 1.3

72 FRESNO CA .2.8 4.u-0.6 3.0 4.6-0.6 3.0 4.6-0.6 3.0
73 p*LEIG NC 0.6 0.8-0.2 1..2 1.4-0.3 1.2 1.4-0.3 1.2
74 -JOHNsT PA 0.2 00-0.2 0.8 1.4-0.3 0.8 1.4-0.3 0.9
75 poPILN ME: 0.1-0.2-0.2 0.6 0.4-0.2 0.6 0.4-0.2 0.6
76 SroNAH -0.1-0.1-0.1 0.6 0.5-0.2 0.6 0.5-0.2 0.6

77 JAcvsN Ms 0,4 0.8-0.2 1.0 1.4-0.3 1.1 1.4-0.3 1.1
78 cuLTTN SN 0.1 0.8-0.2 0.7 1.4-0.2 0.7 1.5-0.2 0.7
79 vcsiN OH 2.4 2.5-0.5 2.8 2.9-0.5 2.8 20-0.6 2.9
80 SPE*D IN 2.3 2.5-0.5 2.7 2.9-0.5 2.7 3.0-0.5 2.8
91 LIB Nm 0.0- .2-0.2 0.6 0.4-0.2 0.6 0.4-0.2 0.7

82 FTWAYN IN 2.4 .5-0.5 2.7 2.9-0.5 2.8 3.0-0.6 2.9
83 pFORIA IL 2.3 5-0.5 2.8 3.0-0.5 2.8 3.1-0.6 2.9
Au :RIAILE NC 1-0.1 0.7 0.6-0.2 0.7 0.6-0.2 0.7
85.5TOUKF SD .1-0.1 0.5 0.6-0.2 0.5 0.6-0.2
86 Evu:sv IN .7-0.3 1.7 2.0-0.4 1.7 2.0-0.4 1.8

87.9AToNR LA 0.6 0.8-0.2 0.9 1.1-0.3 0.9 1.1-0.3 1.0
88 REAumT Tx -0.1-0.1-0.1 0.4 0.4-0.2 0.4 0.4-0.2 0.4
89 DuLTH mu -0.0-0.1-0.1 0.4 0.3-0.2 O. 0.3-0.2 0.5
90 WHLING vv 0.1-0.2-0.2 0.6 0.3-0.2 0.7 0.3-0.2 0.7
91 LINCLN NE -0.0-0.1-0.1 0.6 0.5-0.2 0.6 0.5-0.2 0.6

92 LANiNG MI 0.4-0. 0.2 0.9 0.2-0.3 0.9 0.3-0.3 0.9
93 moIs9 vI 1.4 1. -0.3 1.6 1.8-0.4 1.6 1.9-0.4 1.7
94 coLumB GA 0.4 O. -0.2 0.8 1.2-0.3 0.8 1.2-0.3 -0.8
95 A:.:LRIL 7x 0.4 0.3-0.2 0.4 0.3-0.2 0.4
46 HuNTSV AL 2.1 2.6 0.4 2.4 2.9-0.5 2.5 3.0-0.5 2.6

97 ROCNFD TL 1.4 1.7- .3 1.5 1.8-0.4 1.6 10-0.4 1.6
98 FAR:o ND .-0.2-0.1-0.1 0.5 0.6-0.2 0.5 0.6-0.2 0.5
99 moNROE LA -0.1-0.1-0.1 0.9 0.8-0.3 0.9 0.8-0.3 0.9
100 COLumB sC 1.1 1.7-0.3 1.6 2.1-0.4 1.6 2.2-0.4 1.7

0.4-0.3
0.5-0.3
2.0-0.4
0.4-0.3
0.5-0.3

0.5-0.3
1.2-0.3
1.6-0.2

1.9-0.3

4.7-0.6
1.4-0.3
1.5-0.3
0.41-0.2
0.5-0.2 .

1.5-0.3
1.5.-0.3
3.0-0.6
3.a-0.t
0.5-0.2

3.1- .
3.1-0.6
0.6-0.2
0:6-0.2
2.0-0.4

1.1-0:3
0.4-0.2
0.3-02
0.4-V.2
0.5-0.2

043-0.3
1.9-0.4
1.2-0.3
0.3-0.2
3.1-0.5

1.9-0.4
0.6-0.2
0.8-0.
2.2-0.4
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that provide traditional services only: improved reception plus

the distant signals that are allowed by durrent 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 pkedict with any precision.'.

Our moderately high cable penetration assumption is-intended to in-

clude some allowance fpi the effect of a possible relaxation of dis-
, -

tant signal restrictions 'a-nd/or n5F services.
A

For our fikst see'of projections we assume a.minimum penetration
,

of 30 per-dent. Specifically,'we.assume that whatever the fraction af

hOmes in-a,market that did not-subsdribe to'cable in ,1974, only Seven

tenths of that frattion will not.subscribe in the future. So n 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 projectrons, and so on% The maximal penetra-

tion in any marke1 would increase frbm a current, value of 69 up to an

assumed value of 78.

We also maintain the assumpt s of the base case, that is, that

market size and wealth gro* in pate wi BEA projections, and UUrset

penetration reaches 100 percent in 1980. S r higher assumed cable pene-

tration is used in all years, even 1974. Th way we can see what its

effect would be rm the absence of the assumed b -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 humber 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 /he effect of cable. Thus, for example, in Table 6 for New
R

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

5 6
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,

of cable, that is, a reduction in number of UHF stations by 0.1. 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-statton. 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 lour-year equation together with assume&levels

of cable penetration ranging from 50'to 85 percej. 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
.. _

theee 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.(51.. Table 3 base case projections,

or a difference of -0.9 stations (shown in columnil). That is,:the
.

effect of cable in this case would be74o reduce the number of UHF sta-
.

tions projected in-1990 by 0.9 for New Yprk.

Table 8 summarizes the cable,projectiont 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,

Taple 8 with' the additiOn of 27 excluded stations shows a, total of OT
160.stations for 1990 in column 1, in comparison with 192 stations

in Table 4, for a net decrease of 32 stations. Tablp 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 show1 in column 1 for 1990. 'When we increase the penetration

of cable i our assumptions described for Table 8, and use the four-

year 1971-1974 equation for our projections indicating le maximum ef-

990r, in compari-

son with the base case able 5.
.

fects of cable, we see afreduction of 41 stations for

ru7



(

58

Table 8'

SUMMARY OF CABLE PROJECTIONS

Projection

IIIMmmlpm,1.....0M=.111=.11

1974 1980 1985 1990'

(1) (2) (1) (2) (1) (2) (1) (2)

Narrow count, Table 6

Excluded'statiens, flat

Total

I

I 92 142 151 159

1

I

27 27

I 119 169

'27

178

15

193 -9

129

'27

-31 156 7.32

4

. 9

Excluded ta ions, proportional '-.1 13

Tota 118 182 ,

*rot count, Table 7 0 * 73, ,4. 125

Excl d tations, flat 27. 27

Total 100 -24' 152

Excluded Stations, proportional -7 8

27

,186 -8
,

17

203., -10

133

27

160 -32

Total 93 '-31 160 -39 7-1-5= -41 170 -41

Column (I): Projected stations./

Column (2): Difference from 1;age-case totals.

50

o

59
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-k 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 UHFxstations would continue to grow beyond that operating in 1974.

The 124 stationsshown for 1974 in Table 52'would grow to 152 by 14.8o

under le assumption that excluded stations are included at the flat

total%of 27; and tould 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 o4 UHF statiOns would not decline over the 15-year period

but would continue to exhibit.at least some modest growth.

6 6
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V. EFF'ECTS OF VHF DROP

1

The Office of Tefecommunications Policy has proposed

the pOssibility of "dropping in" up to 83 VHF stations

in the Cop 100 markets. This would require reduction of minimal

adjacent channel separation by 15 percent, reduction of minimal

co-channel separation by l7.65 percent, plus an additional reduction

of as much as five miles if necessary to permit'a drop-ln, and the

reassignment of some presently unused channel's.

BASIC QUAbRATIC EQUATION
. .

Including additional VHF stations is easy in our model because w
4

_already have as one of the variables the number of VHF stations that ---,
e

loperatein each.of the 197 markets and the effect that their presence
OP j
'has on the number (4 UHF stations. Thus, we can tise the base case

./

Assumptions, in Table 2 with otir basic quadrafiC equation'and add the

number of VHF station 's ecified by OTP under its most liberal assuMp-

cm
tions in whichever m rkets they would operate. Tay 9 shows the 100

top markets againlbut under the Assumption that 83 additional VHF stations

are distributed among thitmarkets indicated by asterisks after the market
**

r

name.

pecially important, the basic quadratic.equation provides no basis

for Judgment as to either the technical feasibility or the economic,Via-

iii

bi ity of the drop-ins themselves. The proiljectidns in Table 9 simply
- .

ssume -that all proposed drop-ins are on 4he air. However,,the alterna-

tve projections based on our coriatrained equation below do take economic

viability into account. )(

1/4

"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.

Irlus 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 assieed to
?hese four other markets, leaVing 76 drop-ins for markets on our"list of
the top 100.
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Table 9

63 VHF DROP...INS fN THE.BASIC QUADRATIC

,EQUATIOT

MARKET
1 NY -NY
2 LA CA ,

3 CHCAGOAL *

44/HIL PA
5 DTROIT

6 BOSTON MA
7 SF CA
8 CLVLND OH 4,

9 WASH , DC
10PITT PA *

11 STLOCS MO
12 DALLAS TX *

13. MINN MN
14 BALT MO
15. HOUSTN Tx *

16 INDPLS IN *

17 CINC1 OH
18 ATLANT GA *

19 HARTFD CN
20 SEATLE wA *

21 MIAMI FL
22 KANCTY MO *

23 MILwAu w/I *

25 SACRA CA
26 MEmPH TN *

27 CCLUMB OH
28 TAMPA FL
29 PORTLN OR *

30 NASH$41. TN *

31 NEWORL LA

32 DENVER
33 P90vIa RI
34 ALBANY Ny
35 SYRACu My
36 CHARLS wv *

37 GPNOPP MI *

38 101.13-vL Ky *"
39 OKCITY.OK,A
90 BIRM AL' 4.

41 DAYTCN OH

(42
CHARLT

43 PHGENx AZ *

44 NGRFLK VA *

( 45 SANANT
46 GaNyLE SZ *

47 GRNBRC IC
48 SALTLK UT
49 wLKSBn pA
50 LITLRK AR *

1974 PROJ
11) 121 131
3.4 2.0 0.0
4.8 6.0 0.0
1.8 3.2 0.2
1.7-3.0 0.0
1.1 2.00.0

1.4 2.0 0.0
1.6 3.0 0.0
1.0 1.7-0.3
1.0 1.0 0.0
0.5-0.3-0.3

0.7,1.0 0.0
0.9 1.1 0.1
0.4 0.0 0.0
0.8 1.0 0.0

1980 PROJ
111 (21 131
5.4 4.0 0.0
6.5 7.7 0.0
.2.3 3.7 0.2
2.2 3.4 O.
1.5 2.4 0.0

1985 PROJ
111 121 131
5.6 4.3 O.
6.9 812 0.0
2.5 3.8 0.2

3.5 0.0
1.6 2.5 0.0

2.0 2.6 0.0
1.6 3.6 0.1
1.3 2.0-0.4
1.3 1.4 0.0
1.1 0.3-0.4

1.1 1.5 0.0
1.5 1.7 0.2
1.1 0.7 0.0
1.2 1.4 0.0

0.8 1.7-0.3,1.1 2.0-0.4

0.4 0.9-0. 1 j.p..9 1.4-

0.8 1.0 0.0, 142 1.4 0.0
0.7 1.7-0.3 1.L 2.
1.4.2.0 0.0 1.9 2.5 0.0
0.6 0.3 0.3 1.3 1.1 6.5

0.7 1.0 0i6- 1.3 1.6 0.2
0.3 0.6-0.4 0.7 0.9-0.5
0.6 0.7-0.3 0.9 1.0-0.
0.7 1.0 0.0 1.2 1.4 0.2
0.1-0.2-0.2 0.7 0.4-0.0

2.0 2.7 0.0
1.7 3.7 0.1
1.4 2.1-0.4
1 1.5 0.0
1.2 0.4-0.4

1.4 0.0
1.8 0.3
0.8 0.0

1.

1.3 1.5 4..0
1.2 2.2-0.4
.0 2.6 0.0
1.5 1.2 0.5

11.4 1.8 0.2
8 1.0-0.5
.9 1.0-0.4
1.2 1.5 0.0
0.8 0.4-0.4

0.6 0.0 0.0 1.0 0.4 0.0 1.1 0.5 0.0
1.0 1.0 0.0 1.4 1.4 0.0 1.5 1.5 0.0
0.2-0.1-0. 1 0.7.0.4-0. 1 0.8 0.5-0.1
0.1-0.2-0.2-'0.8 0.4-0.4 0.8 0.5-0.4
0.7 1.0 0.0 1.0'1.3 1.1 1.4 0.0

0.2-0.1-0.1 0.7 04-0.1 0.8 0:5-0.1

0.7 0.0 0.0
C.2-0.3-0.3
1..4 0.0 0.0
C.0-0.4-0.4

0.2-0.3-n.3
0.4 1.1-0.9
0.4 0.0
0.5 0.5-0.5
0.4 0.5-0.5

1.1 0.4 0.0
0.6 0.1-0.4
0.8 0.4 0.0
0.4-0.0=0.5

0.7 0.2-0.4
0.7 1.4-1.0
1.0 0.6 6.0
0.9 0.8-0.6
1.0 0.8-0.7

1.2 2.0 0.0 1.7 2.5 0.0
0.3 0.9-0.1 0.7 1.3-0.1
0.3 0.7-0.3 0.6 1.0-0.4
0.5 1.0 0.0 1.0 1.5 0.0
0.1 0.8-3.2 0.6 1.3-0.3

0.3 0.0 0.0 0.9 0.6 0.0

0.3-0.0-0,0 1.0 0.7 0.1
4.2 3.0 0.0 4.9 3.7 0.0
-0.1-0.4-0.4 0.3 0.1-0.5

^

* Indicates market with one or more VHF drop-in stations.

1.2 0.5 0.0
0.7 0.2-0.4
0.9 0.4 0.0
0.4 0.0-0.5

0.7 0.2-0.4
0.7 1.5-1.1
1.1 0.7 0.0
1.0 0.9-0.7
1.0 0.9-0.7

1.8 2.6 0.0
0.8 1.3-0.1
0.6 1.1-0.4
1.0 1.5 0.0
0.7 1.4-0.4

0.9 0.6 0.0
1.2 0.9 0.2
5.1 4.0 0.0
0.4 0.2-0.5

1990 PROJ
111 121 131
6.0 4.6 0.0
7.4 8.6 0.0
2.6 3.9 4.3
2.4 3.6 0.0
1.7 2.5 0.0

2.1.2.8 0.0
1.8 3.8 0.1
1.5 2.2-0.4
1.5 1.6 0.0
1.2 0.4-0.4

1.3 L.b 0.0
1.7 1.9 0.3
1.3 0.9 0.0
1.4 1.6 0.0
1.3 2.1-0.4

1.0 1.5-4.1
1.4 1.6 0.0
1.3 2.3-0.4
2.1 2.4 0.0
1.6 1.3 0.6

1.6 1.9 0.3
0.8 1.1-0.5
1.0 1.1-0.4
1.3 1.6 0.0
0.9 0.520.4

1.1 0.6 0.0
1.6 1.6 0.0
0.8 0.5-0,1
0.9 0.5-0.4 °

1.2 1.5 0.0

0.9 0.5-0.1
1.2 0.6 0.0
0.8 0.2-0.4
0.9 0.5 0.0
0.5 0.1-0.6

0.8 0.3-0.4
0.8 1.5-1.1
1.2 0.7 0.0
1.0 1.0-0.7

0.9-0%7

1.9 27 0.0
0.9 1.4-0.1
0.7 1.1-0.4
1.1 1.6 0.0
0.1 1.4-0.4

1.0 047 0.0
1.4 1.1 0.3
5.4 4.2 0.0
0.5 0.3-0.5

Column (1): Raw projection.
Column (2): Adjusted projection. ---

/.1N. nJeC Isncch nmcn rsrn4ort4nn
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Table 9 (contd.)

MA-1111E7

52 %LEDO OH
53 OMAHA NE
54 TULSA OK
55 ORLAN FL

56 ROCHES NY

57 HARISB PA
58 SHRVPT LA
59 MOBILE AL
60 OAVENP IA
61 FLINT MI

:iiiRNBAY WI
ICHMN VA

64 spaNdr IL
65 LORRAP IA
66 OMOINE IA

.67 WICHTA KS
68 JKSNVL FL
69 PACUCA KY
70 ROANOK vA
71 KNOxyL tN

72 FRESNO'CA
73 RALEI6-1e
74 JOHNST PA
75 PORTLN ME
76 SPOKAN wA

77 JACKSN mS
78 CHATTN TN
79 YGSTN OH
SO SBEND IN
81 ALBUO NM

82 FTwAYN IN
83 PEORIA IL
84 GRNVLE NC
85 S'IOUXF SO
.8E.EVANSV iN

87 BATCNR LA
88 BIAUMT Tx
as DULUTH MN
90 wHLING WV
91 LINCLN NE

92 LANSNG ml
93 MACISN WI
94 CULU)IrGA
95 Am IL TX
96 H NTSV AL

97 ROCKFO IL
98 FARGO NO
9S MCNROE LA
100 CCLUMB SC

1974 PROJ
111 121 131
1.1 1.0 0.0
0.2 0.0 0.0
0.3 0.0 0.0
0.16 0.0 0.0
00 0.0 0.0

2.3 2.0 0.0
* -0.1-0.4-0.4
* -0.1-0.2-0.2
* -0.1-0.4-0.4

1.2 1.0 0.0

0.3 0.0 0.0
0.4 0.0 0.0

* 0.6 0.5-1.5
0.3 0.0 0.0
0.3 0.0 0.0

*

1.1 1.0 0.0
* -0.1 0.8-0.2

0.2 0.0 0.0
0.8 1.0 0.0

0.0 1.0-4.0
0.8 1.0 0.0

* -0.1 0.4-0.6
* -0.0-0.3-0.3

0.1 0.0 0.0

* -0.2 0.2-0.8
* -0.0 0.7-0.3

3.2 3.0 0.0
* 0.9 0.8-2.2
* -0.3-0.5-0.5

3.2 3.0 0.0
3.2 3.0 0.0
0.1,0.0 0.0

* -0.5-0.4-0.4
* 0.4 0.7-1.3

0.7 1.0 0.0
-0.0 0.0 0.0
0.1 0.0 0.0
0.3 0.0 0.0
0.1 D.0 3.-0

(0.6 0.0 0.0
1.6 2.t.O.J

0.4 1. 0.0
0.1 0.0 c.o
3.0 3.0 /1.0

1.6 2.0 0.0
-0.1 0.0 0.0

*

0.7 1.3-0.7

44

1980 PVJ 1985 PROith 1990 PROJ

11/ 121 131 ill 121 131 111 121 131

1.5 1.4 0.0 1.6 1.5 0.0 1.7 1.6 0.0

0.8 0.5 0.0 0.8 0.6 0.0 0.9 0.6 0.0
0.8 0.O 0.0 0.9 0.7 0.0 1.0 0.7 O.

1.1 0.5 0.0 1.1 0.6 0.0 1.2 0.6 0.0

0.1r 0.4 0.0 0.9 0.4 0.0 1.0 0.5 0.0

2.7 2.5 0.0, 2.9 2.6 0.0 3.0 2.7 0.0

0.3 0.1-0.6 0.4 0.1-0.6 0.4 0.2-0.6
0.4 0.3-0.4 0.5 0.3-0.4 0.6 0.4-0.4
0.2-0.1-0.6 0.3-0.1-0.6 0.3-0.1-0.6
1:5 1.4 0.0 1.6 1.5 0.0 1.7 1.5 0.0

0.8 0.5 0.0 0.8 0.5 0.0 0.9 0.6 0.0

0.9° 0.5 .0 1.0 0.6 0.0 1.1 0.7 0.0
0.8 0.6-1.7 0.9 0.7-1.8 0.9 0.8-1.8
0.8 0.5 0.0 0.9 0.6 0.0 0.9 0.6 0.0
0.9 0.6 0.0 0.9 0.7 0.0 1.0 0.7 0.0

0.6 0.3-0.4 0.6 0.3-0.4 0.7 0.4-0.4

1.5 1.4 0.0 1.6 1.5 0.0 1.7 1.6 0.0
0.4 1.2-0.3 0.4 1.3-0.4 0.5 1.4-0.4 ,06

0.7-0.5 0.0 0.8 0.6 0.0 0.9 0.7 0.0 lw

1.4 1.6 0.0 1.5 1.7 0.0 1.6 1.8 0.0

0.1 1.0-4.4 0.1 1.1-4.5 0.2 1.1-446

1.4 1.6 0.0 1.4 1.7 0.0 1.5 1.7 0.0
0.2 0.7-0.8 0.2 0.8-0.8 0.3 0.8-0.9
0.4 0.2-0.4 0.4 0.2-0.4 0.5 0.2-0.4
0.7 0.6 0.0 0.7 0.6 0.0 0.8 0.7 0.0

0.1 0.5-1.1 0.1 0.5-1.1 0.2 0.6-1.1

0.4 1.2-0.3 0.4 1.2-0.3 0.5 1.3-0.4
3.8 3.5 0.0 3.9 3.7 0.0 4.1 3.9 0.0,
1.1 1.1-2.5 1.2 1.1-2.6 1.3 1.2-2.7
0.0-0.2-0.7

3.8 3.6 0.0
3.9 3.7 0.0
0.7 0.6 0.0
-0.*-0.1-0.8
0.0 0.9g-1.5

0r1-0.1-0.4

4.0 3.8 0.0
4.1 3.4 0.0
0.8 0.7 0.0
-0.1-0.1-0.8
0.6 1.0-1.5

0.1-0.1-0.7

4.2 4.0 0.0
4.3 4.1 0.0
0.8 0.7 0.0
-0.1-0.0-0.8
0.7 1.0-1.6

1.0 1.3 0.0 1.1 1.4 0.0 1.1 1.5 0.0

0.4 0.4 0.0 0.5 0.5 0.0 0.5 0.5 0.0
0.5 0.4 0.0 0.5 0.5/0.0 0.6 0.5 0.0
0.7 0.5 0.0 0.8 0.5 0;0 04.18 0.6 0.0
0.7 0.6 D.0 0.7 0.6 0.0 0.8 0.7 0.0

0.0 1.0\4.5 0.0 1.L 0.6 0.0

1.9 .3 0.0 2.0 2.4 0.0 2.1 2.5 0.0
0.8 f.4 0.0 0.9 1.4 0.0 1.0 1.5 0.0
0.5 0.4 0.0 0.6 0.5 0.0 0.6 0.5 0.0
3.5 3.6 0.0 3.7,3.8 0.0 3.9 4.0 0.0

1.9 2.3 0.0 2.0 2.4 0.0 2./ 2.5 0.0

0.k 0.6 0.0 0.6 0.7 0.0 0.7 0.7 0.0_.
0.4 0.3-0.5 0.5 0.4-0.10"
1.0 1.1-0.9 1.1 1.7-0.9 1.2 1.8-0.9

I*
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To interpret Table 9, lef us take the case of Fresno, California

(narket no. 72). There theleffect of VHF drop7ins 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

lis 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. OA UHF s ions

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.actualiy operated in

Fresno (Table 2, column 2, 1974 projection) and the one station pre-
,

dicted with VHF drop-ins.
eLl

Simparly", in 1980 our Fr.esno base case projects 5.4 UHF stations

while incolumn 2 in Table 9, we project only 1.0 for a ket 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 concl e from our

analysis that the inclusion of 5 VHF statio s in Fresno would catiSe

the loss of 5 UHF statibns in Fresno, so t t in effect the UHF sta-

tions would be converied to VHF.

We must note'one peculfarity 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 esult of VHF drop-ins. This counterintuitive

result is pr ably a onsequence of quirks in our data resulting from

large Variat s in the character of the market listed in our tables.

An intermixed market has both VHF"and UHF chanriel assignments;

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

-4,

in the footnote on p. 25.
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r

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 aa well as possible, the

eatimated equation sayS that in sous Very large markets micavrVHF stfiltione

result in mbre UHF stations. But again the amounts.are small;_only in the

case of Seattle would the numbsr of,additiOnal UHF stations round out to

a-whole station. In the others they would all round down to 0.

CONSTRAINED 1QUATION

An alternative approach that avoids this counterintuitive result and

in addition yrovides 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 coull

,economically,support if there were no limits:on availability of VHF spec-

trum- We use thaCrelaionship to calculate the numbers in column 1 of

Table 10. .101er exampl)R, we calculate that New'YOrk.could support 18.2 sta-

tions in 1974 if all cauld 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 al1.83 proposed drop-ins were allocated,

In some cases this numbei iS limited by allocations and in some cases by ecc

nomics. For example, New York now has 6 commercial VHF stations and would

continue to he limited to,6 because it does not get..any drop-ins under the (

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 col,Uft 3 shows 5 stations. In contrast, the 2 drop-ins

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

We co structed 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.

6 5
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Table 10
VIABLE VHF STATIONS WITH DROP-INS,

CONSTRAINED EQUATION

1974 Pi0J 1980 PRQJ
BARBET: '(1) (2) (3) (1) (2) (3)
NY NY 18.2 6.0 6.0 19.3 6.0 6.0
LA CI 11.8 7.0 7.0 12.8 7,0 7.0
CHCAGO IL 10.1.6.0 5.0 10.7 4.0 5.0
PHIL P k 6.9 3.0 3.0 9.3 3.0. 4.0
DOIT I 7.2 4.0 4.0 7.5 4.0 4.0

BOSTON MA 7.5 3.0. 3.0 7.9 3. 0 3.0
SP CA 7, 4 4. C. 5.3 7. 9 4. 0, 5.0
CLYLND OH 6.6 3.0 4:: 6. 8 3, 0 4.0
WILS.H Dp 6.6 7. 1 4. 0 4. 0
PIT2 6.1 3.0 4.0 6.2 3. C 4C

STLJUS MO. 5. 8 44 C Lt. 0 5. 9 C C

DALLIS IX * 6.0 4.0 6. 6. 3 4. 0 6.0
MINN MN 5.6 4.0 4.0 5. 8 ,44.0 C

BALE' 5.3 3.0 3.3 54
HOUSTN It

o.
5.6 3.0 4.0 5.9 3.0 4.0

INDPLS IN 3 4.0 5.1 5,5 4, 0 5.
CINCI OH

.5.
S. 1 5.2 3. 0 3. C

ATLANT GA 5. 5 3.0 4.0 5.8 3. 4.0
H.ial ?I) CN 5. 1 2.0 2.0 5.i 2.0
SEATLE WA 5.4 5.0 5.4 S. 4 5. C. 5.4

MIAMI 5. 5 4.0 6. 2 44.0 6. 0
KA NCTY 5. 3.0 5,C 5. 2 3. 1 . S.C.
MIL WAU h *- 5. 0 3.0 C 5. 1 3.0 4.0
SACRA CA 5. 0 3. 0 3.C; 5. 1 3.0 3. C
(AEA? H TN 4. 8 3. 47. 4.0 3. 0 4. Cr

COLN.MB OH 4. 8 3. C 3.J 5 0 3,0 3. 0
TAMPA FL 5.4 3. C 3.0 5. 9 3.
PCRTI.i4 OR 5. C 5. C 5.0
NA3HYL 'IN 4.8 3. C 5. 3. C

NEWOaL LA 4.7 3. C 3.0 4.8 3.0 3.0

2,ENVER CO * 5. 0 C 5. 0. 5. 2 4. 0 S.0
.10VID RI' 5. 0 3.0 3 0 5.1 3. 0 3.0

ALBANY NY 4. 6 3.0 4. 0 4 7 3. 0 4. C
sYLIACu NY - 4.4 3.0 3. .L 4,5 3. C 3. 0
CH.AR.y WV *, 4.6 J.c 4. 6 4.6 3. 4. 6

:;RNDRP MI 4.6 3. C 4. 4 . 7,A3. 0 LI
LOUSVI. KY 4.7 2.'C C 4.-r 2. C 4.0
OKCITY uK 4,7 3, 0. 4.8 3.0 3. 0
BIll AL 4. 5 13.0. 4.. 6 2. 0 3.0
DAYTON OH 4.6 2.0 .3.0 4.7 2.0 3.C;

CHARLI NC 4, 8 2. 0 2.0*. 4.9 2. C 21. 0
PHOEN( AZ 4, 4. 0 4. 8 5. 1 4. 0 5. 0.
NOaFLN VA 4,5 i.e 4.0 4.5 3. C 0
SANANT T( 4. 5 3. 3 3.0 4.5 3.0 3.0
GRUYLE SC 4.6 3.0 4.0 4, 8 3. 0 4. 0

GRNDRO NC 4. 5 3.0 3. 0 4,7 3. G 3. C
SALTLK UT 4.5 3.0 4.5 4. 5 3. C 4. 5
WLKSBR .4.5 0.0 O. 4.7 0, 0 0.0A
LIZLAK AR * 4.4 3. 0 4 4.5 3. C 4. 5

* Indicates
Column (1) :

'COlumn (2) :
Column .(3):

market with cfne or
Raw pro.j ect ion .
Existing stations . . -

Projected VHF stations

1985 PPOJ 1910 PROJ
'(1) (2) (3) (1) (2) (3)
20.0 6.0 6.0 20,8. 6.0 6.0
13.3 7.0 7.0 13.3 7.0 7.0
11.0 4.0 5.0 11'.3 4.0 5.04
9.5 3.0 3.0 9.8 3,0 3.0
7.714.0 7,)

61 3.0
8. 1 4: 0
6, 9 3,C
7. 5 4. 0
6.2 3.0

6.0
6. 5
6.0
5. 5
6.1

5.7
54 3
6.0
5. 3
5.5

6. 5
5. 3
5. 1
5, .2
4. 9

5. 1
6. 2
5. 2
5. 1
4. 8

5. 4
5. 2
4. 7
Le. 5
4. 6

7
4. 9

4. 7
7

4.0
4, 0
4.0
3.0
3.0

4.0
3. 0
3,0
2,0
5.C;

3.0
3."
3,0
3.(

3.0
3.0

3.2
3.0

3.0
5. p

4. 0
4. 0

4. 0
6. 0
4"r
3.0
4.0

5.0
3.-C;
4.0
2,C
5.5

6.3
5.0

3.:

8,3 3.0
8 4 4. 0
7.0 3.0
8.0 4).0
6,2 3.0
6..0 4.0
6. 8 4.0
6.1 .4.0
5.5 3.0
6.3 3.0

3.40
5.
4. 0

C

4.0

4,c
6.0
4,0
3.0
4.0

5.8 4. 0 5. 0
5. 3 3. 0 3. 0
6.2 3.0 4.0
5.4 2. 0 2. 0
5.6 5.0 5.6
b. 3 .4.0
5,3 3.0
5. i 3. 0
5. 3 3.0
5,3 3:0

3. C 3. 2 3. 0
3,C 6,4 3.0
5.0 5.3 4.0
L.0 5.2 3.0
3.0 4 9 3.0

4. 0 5.0
3.3 3.0
3. 0 4. 0
3. 0 3. 0
3. 0 -4. 6

3.0
2.0
3.0
2.0
2,0)

5. 0 2.3
5. 2 4. 0
4. 5 3.0
4. 5 3.3
4. 9 .3.0

4. 7 3. 0
4. 6 3.0
4. i 0.0
4. 6 3.0

4. C
4. 0
3.0
3.0

5.5 -4.0
5.2 3.0
4: 7 3. C

4. 5 3.0 \ .0
0 4.6

6. 0
S. 0
4. 0
3. 0-
4. 0

4.7 3. 0
5.0 2.0
4.9 3.0
4.7 2.0
4.8 2.0

2. 0 5. 1 2. 0
5. J. 5.4 4. 0
4. 0 4. 6 3.0
3.0 4.6 3.0
4.0 r5.0 3.0

3.0
4. 6
0.b
4. 6

more VHF drop-in stations.

4.9 3.0
4.7 3.0
4. 1 0. 0

, 6 3.0

as limited by allocations
including any viable drop-ins.

I 6Q

4. 0
4.0
3. 0
3. 0
3. 0

2.0
5. 0
4. 0
3.
4. 0

3. 0
4. 7
0, 0
4..6



Table 10 (contd. )

1974 PROJ
MARKET (1) (2) (3)

52 TOLE2L 011 4.5 2.0 2.0
53 0Milirw wE 43 3.0 3.0
56 TULSA OR 4.4 3.0 3.0
55 ORIAN FL 4.5 3.0 3.0 ,
56 ROCHES NY 4.3 3.0 3.0

HARISS Pt
58 S HAY PT LA *

4.5
4. 4

1. 0 1.
3. 0 4.4

59 MOBILE AL 4.3 3.0 4.0
60 DX VENP IA 4.3' 3.064.3
61 FLINT 'MI 4. 4 2. 0 i.0

62- GRNBAY wI 4. 3 3.0 3. 3
63 RICHM.; VA 4.4 3. 0 3.0
64 SPRN1F IL 1. C 3.0
65 CDiRAP IA 4.3 3.0 3.0
66 DMOINE IA 4.3 3.0 3.0

67 VICHn. KS 4.5 3.0 4.0
68 JKSNVL FL 41.3 2.0 2.0
69 PANCA KY 4.2 3. 0. 4. 0
70_ ROANOK VI 4. 3 3. G 3.
71 KNOX-VL TN 4.4 2.0 2.0

72 FRESNO CA 4.2 0.0 4,2
. 73 .RALEI ; NC 4. 3 2.G 2.

JCHNS 2 F-K '* _ 4. 2 2.0 4.0
_R.PEITLN NE 4.2 3.0 4.0
SEOKAN iNA 4 2 3. C .

77 JACKS N 4.1 2.0 4. 1
78 CHATTN TN 4. 2 3. 0
79 YGS:N CH 4. 1 0.0 0.0
80 SREND 4 1 0.. 2.Z
81 ALBUQ NEI 4. 1 3 iC 4. 1

82 FTWAYN IN 4.1 O. 060
83 PEO3I1 IL L44,1 0. 0. 0
84 GRNVLE NC 4. 2 3. 3. 0
85 SIJGXE SD * 4.1 3. 0 4. 1

EVANS,/ IN * 4P4. 1 1.0 3. 0

87 EIKTui4R LA 4.0 2.0 2.0
88 BEAUm TX 3. 9 3.0 3. 0
89 DULUIH riE4 4. C 3, 0
90 VEILING 0 2.0 2. 0
91 LINCLN LE 4. 1 3. 0 3.0

92 LkasNG 4.0 2. 0 2.0
93 ADISN wI 4.0 1.0 1.0
94 COLUMB GA 4.0 2.0 2.0
95 AMARIL x 4.0 3.0 340
96 HUNTS V AL 4.0 0.0 3.0

97 ROCKED IL C 1.0 1.0
98 FAH;(3 ND 4.0 3.0 3.0
99 Mono:: LA 4 0 2.0 3.0

100 CCLUmB SC 1.0 2.0

48

1980 FROJ
(1) (21 (3)

6 2. C 2.0
4.3 3.0 3.0
45 3. 0 3.0
4.8 3.-0 3.0
4.5 3.0 3.0
14, 6
4. 4
4.3
4, 3
4.5

4.3
4.5
4. 3
4.3
44

1. 0
3.0
3.0
3.0

3.0
1.0
3.3
3.

4.3, 3.E
484 2. 3

S- 3.0
44 3.0
4.4 2. 0

LS2
44
4.3
4. 2
4.2

4. 2

4.1
4.1
4. 2

4.1
4. 1
4. 2
4.1
4.1

It C
4.0
4.0
4.0
4. 2

4.1
4.0.
4.0
3.9
4.1

14.0
4.0
4.0
4.0

1. G

4.4
4.0
4.3
2.0

3. 0
3. C
3.0
3. C
3.

4.0
2.0
4.0

2. C

2..0 4.2
3. : 4.

q.c
0.3 2.0
3. G L4.2

0. 0 O. C
G. C
3.0 3.0
3. 4,1
1. 0 3.0

2. C
3.
3.
2. 0
3. 3

2.0
3. 0
3.0
2.0
3. 0

2. 0 2.0
1. G 1..0
2. 0 2.0
3.1: 3. 0
C. 1 O. 0

1. 0 1. 0
3, 0 3. C
2. 3.0
1. G12.0

1985 FROJ
(1) (2) (3)
4.6 2.0 2.0
4.4' 3.0 3.0
45 3.0 3.0
4.9 3.0 3. 0
4. 5 3. 0 3. C

4744
4.3
4.5

4.3
4.6
4.4
4.3
4.4

1.0
3.0
3.0
3.0
2.0

3.0
3.0
1.0
3.0
3.0

4.3 3,0
4.5 2.0
4.3 3.0
44 3.0
,4.5 2.0

4. 2 0.0
2.0

4'. 3 2.0
11.2 300
4 2 '3
4. 2 2. 0
4, 3 3.0
4, 2 0.0
4. 1 0, 0
4. 2 3.0

1. C
4. 4

C

4. 3
2. C

3. G
3. C
3. 0
3. C
3. 0

4. 0
2. c
4.
3, 0
2. 0

1990 PROJ
(1) (2) (3)
4.7 2. 0 2. 0
4.4 3.0 3.0
4.6 3.0 3. 0
5. 0 3.0 3.0
4.6 3.0 3:C

4.7
4.5
4 4
4.3
4°, 6

1.0
3.0
3.0
3.0
2.0

4.4 3.0
4.7 3:0
4. 4 1.0
4.443.0
4.4 3:0

4.
4. 0
4.3
2. 0

3. C n

3. 0-
3. 0
3. ,
3. 0

4.3 3.0 11.0
4.5 2.0 2. 0
4.3 3.0 4. 0
4,5- 3.0 3. 0
4..5 2.,0 2. 0

4.2 4.2
it. 0 .414
C,. C '14,2
2. Z.. 4.1
14, 2 4. 2

4.1 O. 0
6. 1 0.0 o.o
4.2 3.0- 3.0
4.41 3. 0 4. 1
4.2 1.0 3.G

4.0 2.0
14..0 3. 0
4. 0 3.0
4.0 2.0
4.2 3.0

4. 1 2.0
4. 1 1. C
4.0 2. 0
3. 9 '3.0
4. 1 0.0

2. C
3. 0
3. 0
2. C
3. C

2. 0
1. C
2. C
3. C.
0. 0

4.0 1.0 1.0
4. 0 3. 3. 0
4.0 2.0 3.0
4.1 1.0 2.0

4.2
4.2
43
4. 2

4.0
4.o
3.9

4.2

4.2
4.1
4.0
3. q
4. 2

C.0
2. 0
2. 0
3.0
3. 0

4.2
2. 0
4.0
4.0
3. 0

2.0 4.2
3.0 4.0
C.0 C.0
0.0 2. 0
3. 0-.4. 2

2.0
3. C
3. 0
2. 0
3. 0

2.0
1. 0
2. 0
3. 0
O. 0

C. 0
0. 0
3.0
4.1 C.,

3.0

2. 3 ,

3.
3. 0
2. 0
3. 0

2.0
1. C
2. 3

0.01

4.0 1.0 1.0
4 4.0 3. 0 3. 0
4.0 2.3' 3.0
4.1 .0 2.0

6 7
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and we prbject 5.4 aa-the number it could support with unlimited VHF

allocations.

We use, the number of VHF stations from Table 10, column 1, and our

constrained equation to proiect 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

.projectionsona 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-ihs.

The minus figures show the reduction's 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-its would reduce the number of

UHF stations lirgely as a conSequenre of UHF stations converting.oVer,

to the-new VHF assignments. Thlrd, even with this reduction of UHF sta-

tions, there would continue to be some growth n UHF, partly as a con-

sequence ofmany markets lying outside of those affected by drop-ins.

Thus, with thd\ipclusion of the flat total of 27 '"excluded" stations,

the projected number of UHF stations in 1990 would run.to 168 using the -

basic quadratic elluation'ot 174 using the constrained equation, in com-
***

parison with the 124 in the 1974 base cases sholkp in Table 5,

.*
Except for cases"like Seattle, where we project unused,VHF alloca-

tions. In those caSes, we apply no adjustment factoi, leaving projected
UHF stations equal to zero.

**
This.estimate of.57_,stations is an upper bound,-since some VHF

dropCins 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 probleues of interference with other
stations

*** .

The reader should bear.in.,Mind that the projections in this sec-
tion maintain all .of the base4ske-assumptions (listed on p. 22) except
no. 5 relating to VHF allocatiops- It is also of interest to Oiseoge
several assumptions at a time; We report thiee such "combination' cases
in Section VIII, and others are easy.to calculate using our computer,-model:

t8
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VIABLE UHF STATIONS WITH DROP-INS,
CONSTRAINED EQUATIOig-

1

2

3

4

5

6

MARKET
NY
LA_ CA
CHCAGO IL
PHIL FA
DTHOIT NI

BOSTON NA

A

1974 PHOJ
(1) (2) (3)

2.4 2.0 0.0
2. 3 6.0 0.0
3.1 2.4-1. 6
3. 6 3.3 0.1
1. 9 2,,C 0.3

2.1 2.0 0.1
7 SF CA C.9 2.o -0.4
8 CLVLND OH * .1. 03 1.4-0.6
9 WA:A LC 1.4 1.0 0.0

10 PITT FA *

11 STLOUS MO 0.7 1.0 a.a
12 DALLA:. .X
13 MINN 0,1 0.0
14 BALT MD 1.2 1.0 0.3
15 HC11.:.TN .A 1.0 1.4-0.6

16 INDPLS 0. 0.6-064
17 CINCI CH .1 1.0 0.0
18 AILANT GA A 0.7 1.57C.5
19 HAATFD CN 1.8 2C
23 SEATL:; olt 0,0 C.0 0.3

21 MIAMI 01. 0.0 0.C-1.0
22 KANCTY,MJ * 0.3 0.1-09 9
23 MILWAU WI * :..,6

25 SACA C.9 1.0 0.0
26 MEAPH A

27 COLUMB OH C.8 C.0 0.3
28 TAM2A 1.2 1:C 0.3
29 PORTLN CP. A C.0-0.2-0.2
30 NA..iiiVL A

31 NEW021. LL C.9 1.0 C.3

32 DEWIER CO 0,C 0.0 0.0
33 PROVID LI C.9 0.0 0.0
34 ALBANY NY
35 SYRACU NY 0.6 O.0 0.0
36 CHARLS iv V 00. ().0 v.0

4

37 ;FINDRP NI * 0,2-0.3-0.3
38 LOU3V1. KY A 0.4 0.8-1.2

OKCITY OK G. 3 0. 0 C. G

40 DI:in 0. 7 C. 5-0. 5

41 014TO. 0. 9 0. 5-C.5

CHL1 NC 1.3 2.C.O.0
43 PHOLN( ;.Z * 0.0 0.C-1.3
44 MORPLK VA * 0.2 0.5-0.5
45 SANAte. 0.5 1.0 0.0
46 '011NVLE SC A G.9-C.1

47 GB,MBHO EC 02 C.0 0.0
48 SAL1LK UT, O.0 O. .0
49 IILKSBH PA 3.0 3.0 0.0
50 LITLRK Ab * u.0 0.0 0.3

1980 PPOJ
(1) (2) (3)

10.510.1 0.0
4.5 8.2 0.0
4. 5 3. 8

4. 9 4.2 0.0
2.d 2.9 C.0

3.8 3.6 0.0
2.4 3.9.0.
2.2 2.C-0.8
2.4 2.0.C.0
1.7 C.3-0.8

0.4 1.C-0.8
1.7 1.7 0.0
1.4 2.2-0.8
2..o 2.7 C.0
0.3 0.0-0.3

0.1 0.5-1.6
0.2 0.2-1.6
0.9 0.6-0.8
1.6 1.7 0.0
0.7 0.6-0. 8

1. 6 O. §, 0. C

2. 3

C. 1-0. 1-0. b
C. d C.7-C.b
1.4 1.4 O 0

0.2-0.3-0.8
1.7 C.3 0.0

1. 1 0.5 C.G
0.0 0.0-0.9

0.5 C.1-0.8
0.6 1.1-1.b
1.4 1.1 0.0
1.3 1.1-0.8
1.3 C.1-3..8

2.3 3.0 O.0
0,0 0.7-C.8
0.4 C.7-0.8
1.2 1.6 0.0
0.6 1.5-0.8

1.3 1.1 ody
o.a
3.4 3.4 0.0
o.a o.o-1.1

198$ PHOJ 1490 ,PROJ
(1) ,(2) (3) (1) (2) (3)

11.010.6 0.0 11. 511. 1 C.0
4. 8 8. 5 0.0 5. 2 8. 9 0. 0

4. 7 L4.0-C.R Li .8 4.2-0.8
5.0 4.3 O. r 5. 1 4.4 0. 0
2.9 3.0 6,,C 313 3.1 C.0

3.9 3.7 3,C
2. 4 4.0-0.d
2,0 2.1-C.B
2.8 2.3 L.
1.6 0.8-0,'

1:8 0.0
0.4 0. 4-1. 5
1. 5 1. 4 0. C

1. 9 1. 8 3. :
1. 7 2. 1-0.P

4.0 3. 9 C. 0
Z. 5 4. 3-C. 8

3 2. 1-0. 8
i.2 2.7 C. 0
1 so 0. 8-047

1.5 1,8
0. 6 0. 6-1. 5

1,6 1.5 0.0
1.8 C,0

1.9 2.2-Co8

1. 60.5
1.8
1.5
4. 6
C.0

0.4
C.2
C.9
1.6
0.7

1.0-Wi
1.7 1.3
2.4-C.8 1.7
2.8 C.C, 2.

G.C-0. 3 3.0

C.7-1.6' 0.7
C.3-1,6 0.3
0.6-0,4 J.9
1.8 C.,: 1.7
0.6-C. P C.8

1.1-0.8
1.7 C.0
2.6-4.8
2.8 C.0
0.0-0.4

1.1-1.6
C.3-1.5
C.6-C.8

0.6-0.8

1.6 0,8 C.0 1.7,0.9 0,0
4.5 2.2 0.0 2.,7 2.4 C.0

0.3 G.0-0.8
C,9 0.8-0.8 1.0 C.9-0.8
1.4 1.5 t..0 1.4 1.5 C.0

0.3 0.0-0.8 C,4 C.1-0,8
1.7 0.8 0.0 1.8 0.8 0.0
0.5 0.0-0.8 0.5 C.0-0.7
1.1 C.5 0.0 1.1 C.5 0.0
0. C1),O, 006 0.0 0.0-0.8

0.5 0.1-C.8 0.5 G.1-C.7
C.7 1.2-1.6 3.8 1.2-1.6
1.4 1.1 C.0 1.5 1.2 0.0
1.3 1.1-0.8 1.3 1.1-0.8
1,3 0.9-C.8 1.4 1.0N8

2.3 3.0 0.0 2.4 3.0 0.0
C.2 0.ti-C.8 3.3 1.0-0.8
0.4 0.7-0,8 4J.4 0.7-3.8
1.2 1.6 0.0 1. 2 1.n 4.0
0.7 1.5-0.8 0.8 1.6-C.8

1.4 1.1 0C 1.4 1.2 0..0
0.0 0.0-1.0 O. 3 0,0-1,1
3.4 3.4 0.0 3.4 3.4 0,0
0.0 0.0-1.1 0.0 0.0-1.1

'Indicates market with one or more VHF drop-in stations.

Column (1): Raw projection.
Column (2).: Adjtoted projection.
Column (3): from base case projection. 69



Table II (contd.)

MARKET
52 TOLEDO OH
53 (PUHA WE .

54 letlLsA OK

55 ORLAN FL
56 ROCHES NY

57 HARISB PA
58 SHRYPT LA *
59 MOBILE AL *

60 DAVENP IA *

61 FLINT MI

62 GRNBAY WI
63 RICHMN VA
64 SPRN3F IL
65 CDRRAP IA
66 DMOINE IA

67 WICHTA KS
68 JKstiVL FL
69 PADUCA KY *

70 ROANOK VA
71 KNOXVL TN

72 FRESNO CA *

73 RALEI; NC
74 JoHNSf PA *
75 .PORTLN ME *
76 SPOKAN wit

77 JACKSII MS *
78 CHATTN TN *
79 YGSTN, DH
80 SBEND IN *

81 ALBUQ P.m *

82 FTMAYN IN
83 PEORIA IL
84 GRNVLE, NG
85 SIOUXF SD *
8 EVANSV

87 TuNR LA
88 BEAUMT TX
89 DULUTH MN
90 WHLING wv
91 LINCLN NE

92 LANSNG MI .
93 MADISN WI
94 coLUmB GA
95 AMARIL TX
.96 HUNTSv AL

97 aOCKFD
98 FAR;0 ND

99 MONIOE LA
100 COLUM8 SC Ji

1974 PROJ
(1) (2) (3)

3 1.0 0.0
6.3 0.0 OU
0.2 0.0 0.0
0. 5 0. 0,0.0
0.6 0.0 0.0
2.2 2.0 0,0'
D.0 0.0 0.0
0.0 0.0 0.0
1.4 1.0 0.0
0.4 0.0 0.0
0.3 0.0 0.0
0.8 0.6-1.4
0.3 0.0 0.0
0.2 0.0 0.0

0.0-0.1-0.1
1.2 1.0 0.0
0.0 1,0-0.0
0.2 0.0 0.0
0.7 1. 0 0.0

0. 0 0. 0-5.0
0.8 144 0.0
O. 0 O. 60.14
O. 0-.L. 2-0.2
0.I 0.0 u.o
0.0 0.0-1.0
0. 0 O. 2
'2. 9 3.0 0.0
1.4 1.7-1.3
0.0 0.0 0.15

2. 8 3. C 0.0
2.5 3.0 0.0
0. 0 0. 0 0.0

-0.0 0.0 0.0
047 C.7-1.3

1.1 1.0 0.0
0.2 0.0 0.0
0.2,0.0 0.0
0.5 0.0 C.0
0,1 0. 0 0.0

0.9 0.0 0.0
2.2 2.0 C.0
0. 8 1. ( 0.0
0.1 0.0 0.0
2.6 3.0 0.0

2.2 2.0 0.0
-0.1 0.0 C.0
-0.2 0.2 0.2
1.1 1.5-0.5

51

1980 PROJ. :1985 PROJ
(1) (2) (3) '(1). (2) (3)
1.9 1.6 0.0 . 1.9 1.6 0.0
1.1 0.8 0.0 ,1 0.8_0.0
1.2 1.0 0.0 1.2 1.0 0.0
1.3 0.8 0.0 1.4 00 0.0
1.2 0.5 0.0 1.2 0:6 0,0

2.6 2.5 0.0 2.6 2.5 b. 0
0.0 0.0-1.0 0.0 0.0-1,0
0.3 0.2-0.8 0.3 0.2-0.8
0.0 0.0-0.5 0.0 0.0-045
1.9 1.5 0.0 1.9 1.5 0.0

1.0 0.7 0.0 1.0 0.7 0.0
1.2 0.9 0.0 1:2 0,9 0.0
1.0 0,8-1.5 1.0 0.8-1.5
1.0 0.7 0.0 1.0 0.7 090
1.1 0.9 0.0 1.1 0.9 0.0

`I:43 0.2-0.7 0.2 0.2-00
1.8 1.6 0.0 1.8 1.7 0.0
0.2 1.2-0.8 0.2 1.2-0,8
1.1 0.9" 0.0 1.1 0.9 0.0
1.9 2.2 0.0 1.9 292 0,0

0.0 0.0-5.0 0.0 0.0-40
1.9 2.1 0.0 1.1 2.1 0.0
0.2 0.8-1.5 0.2 0.8-1.5
0.1-0.1-0.7 0.2-00-0.7
0.9 0.8 '0,0 0.9 0.8 0.0

0..0 0.0-2.1 0.0 0.0-2.1
0.2 1.0-0.8 0.3 1.0-0.8
3.3 3.4.0.0 3.3 3.4 0.0
1.7 1.9-1.6° 1.7 1.9-1.6
0.0 0.0-00 0.0 0.0-0.7

3.3 3.4 0.0 3.2 3.4 0.0
3.2 3.7 0.0 3.1 3.6 0.0
1.0 0.9 0.0 1.0 1.0 0.0
0.0 0.0-0.9 0.0 0.0-0.9
0.9 0.9-1.6 0.9 0.9-1.6

1.6 1.5 0.0 1.6 1.5 0.0
0.7 0.6 0.0 0.8 0.6 0.0
0.7 0.5 0.0 0.7 0.5 0.0
1.5 1.0 0.0 1.5 1.0 0.0
0.9 .0.8 0.0 0.9 0.8 0.0

1.6 0.8 0.0 1.7 0.8 0.0
2.4 2.2 0.0 2.4 2.2 0.0
1.5 1.7 0.0 1.5 1.7 0.0
0.6 0.5 0.0 0.6 0.5 0.0
3,0 3.4 0.0 3.0 3.4 0.0

2.3 2.1 0.0 2.3 2.1 0.0
0.d C.9 0. 0,0
D. 1.1-0.8 098 1.1-0.8
1.6 2.0-0.8 1.6 2.0-0.8

1990j PROJ
(1) (2) (3)
1.9 1.6 0,0
1.1 0,8 0.0
1.2 1.0.0.0
1.5 1.0 0.0
1.3 0.6 0.0
2.6 2.5 0.0
0.0 0.0-1,0
0.3 06 3.0. 8
0.0 0.0-0.5
1.9 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 0.0
1.1 0.9 0,0

0.2 0.2-0.7
1.9 1.7 0.0
0.3 1.2-0.8
1.2 O.? 0.0
1.9 2.2 0.0
0.0 0.0-4.8
1.9 2.1 0.0
0.3 0.8-1.4
0.9 0.8 0,0
0.0 0.0-2.1
0.3 1.0-0.8
3.2 3.3 0.1
1.6 1.9-1.5
0.0 0.0-0.7

3.2 3.4 0.0
3.1 3.6 0,0
1.0 1.0 0.0
0.0 0.0-0.9
099 0.9-1.5

1.6 1.5 0.0°
0.8 0.6 0,0
0.7 0.5 0.0
1.5 1.0 0.0
099 0.8 0.0

1.7 0.8 0.0
2.4 2.2 0,0
1.5 1.7 0.0
04,6 0.4 0.0
3.0 3.4 0.0

2.3 2.1 0.0
0.7 0.8 0.0
087 10-00
1.6 2.0-0.8 4
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Table 12 e

SUMMARY OF PROJECTED UHF STATIONS WITH VIP DROP-INS

Projection

1974

(1) (2)

Narrow. count, Table 9 77 .

Excluded stations, flat
.

27

Total 104 20

Excluded stations, proportional -6

Total 98 -26

VHF stations, Table 10 322 +51

Narrow count, Table 11 ... 74

Excluded stations, flat 27

Total 101 -23

Excluded stations, proportional -6

Total ,95 -29

1980 1985

(1) (2) (1) (2) (1)

124 13) 141

27 27 27

151 -25. 160 -25 168

8 10 12

159, -31 170 -32 180

1990

(2)

-26

,

,-33

0

139 143 147
,

, 27 27 27
4

166 -46. 170 -46 1-771 -45

12 13 14

178 -58 183 -57 Ig -57

Column (1): Projected st'ations.

Column (2): Difference from base-case totals.
,
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)

VI. EFFECTS OF COMPETITION FROM NEW SERVICES AND TECHNOLOGIES

So far we have examined the.effects of growth of eonventional cable

television and the possibility,of VHF drop-ins ort the future grOwth ofi

UHF broadcasting. Another question, of course, relates to the ex-
.

tent thrqugh 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
4broadcasring stations through scrambled signajs

2. The continued development of videodisc and videocassette

technology

3. The further development and commercialization of fiber

tics, and

The use of direct b-roadcast 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 specil, programming is offered over a

special channel. In addition to the basic Monthly dable subscrip-

tion fee, the subscriber pays an amount for which he receives a

series of programs otherwise unavailable on tel4vision. (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 vwry few cable systems:) 'To this

time, the basic content of pay television has consisted almost entirely

of movies newer than those shown on coyntional 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.

7 3
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TelePrompTer, the nation's largest cable operator, has oyer 31,,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 recenely 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

firmt in offering pay television packages to cable operators, annouriced

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 ag one million pay cable subscribers within

five years. UA-Columbia Cablevision plans to join in the Home Box

Office network with .5,000 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 otential of 250,000 11.,Ocribers. TelePrompTer has

announced an agreement with Home Box Office in plans that would offer -4

pay TV service to as many as 170,000 TelePrompTer.subsCribers. At

this writing Home Box Office has abotlt 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. OPticalSystems, 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
***

, 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

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

**
Television Digest, April. 21, 1975, p. 2; The Videocassette and

CATV Newsletter, May 1975, p. 16.
***

Ibid., p. 10.
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substitute for the'bicyc4ng of videOtapes and film. With programming

being fed from a central location, cable system operators will not

neh`to make major outlays for origination equiptnent, 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, 4", for examp , VHF broadcasting stations are, then its

presence could be quantified an included in our equations alo with

the other variables drawn from th cross-section of 197 rkets in 1974.

But lacking this body of experience, we have Rp good way t roject the

path of pay television pve the next fifteen years. A recent, study con-

ducted by"Cox Broadcasting estitates that by 1980 4.8 percent of U.S.

homes will sUbscribe to pay catt14, And that 10 percent will subscribe
*

by 1985. Stanford Research Institute is preparing a study on the

future grow,th 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 ita cable, e

(use of scrambled signals transmitted by broadcasting stations an de-

scrambled at the.home television set with a special termtnal 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 Ihere is
..

not yet a single over-the-air broadcasting station transmitting

special pay prdtramming,.

With respect to the impact of pay television on the broadcasting
Q

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).

7 5
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With respect to the first, a. major concern of the broadcasting industflr
5

has been that'those who watch pay televisiofi will do so at the expense

of v)atching conventional television (under the assumption that the

total viewing time of the individual will not rise as a conseque ce IA

AW4olgferings), so that the audience for conventional television will.
. t.

,

fall. The analysis in Appendix B below indicates that not much new

audienc'e 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 xhe kinds of new offerings run muCh along the lines of what is

already available. Thus, the increase in off i s of newer movies

4where there is already a rich fare of older movies will,probably not
)

increase total viewing time. If o, the concern that.pay television

will take away audience for this kind of fare is well founded.

However, anoth recent Rand report, dealing with viewing patterns

during the Watergate hearings, suggests that sufficiently dissimilar

programming will att act new audience as well as siphoifing off some of
*

th ) existing audience. Thus, if pay television offei substantially
_

new kinds of programming, going beyond simply offerijg uewer movies

than otherwise would be shown, then perhaps total audience will rise.

But 'at besethis would occur only when the pay television industry becomes
1

a major factor in the programming market sa that hew kinds of programming,

perhaps in the educational and cultural fields, emerge to increase total

\dewing 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 "neTe programming, attracting an
audience substantially differen$ from the 60-65 percent that receives
prime-time television. The exatt mix-of audience diversion from televi-

sion ap4 the growth of "new./' 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-

ieh 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.

76
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-

With respect to the second point above--the impact op television

programming--concern has been widely expressed that pay television

'entrepreneurs will'hid awayprograms from broadcasters dependent upon

commercial advertising. 'file FCC, keenly aware of this potential probl01,

ha's 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

Ilk
television) that can be ma vailable to pay television.

Mbreover, there is one ounter iorce at trk: if pay television

develops and provides an important source of funding.for programming;
..

then perhaps, in the longer term, programs produced for Pu television

may eventu42ly be shown on conventional television (on a delayed basfs)

to increase rather 'than decrease the total amount of programming avail-
.

able to conventional television. In t_
the existence of movie theaters, ompeting with conventional tele ision,

provides a funding source for programs (new movies) that might no

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 -

direet competition for programs between pay television and conventional

broadcast, wg 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
1

r words, in the same way that

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

,Tor pay operation. Iv this case, some existing UHF-stations might

switch a porticj4 Of programmlng to pay television, and pexhaps new sta-
.

tions would em ge. But there have been too many setbacks tn:the over-

the-air pay television field to predict with confidence that ads f'actor

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

spectrum.

0
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VIDEODISC TECHNOLOGY

Videodisc technolodhas been under development for years. After
A

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.homedbut 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 dyer 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 SONYIs stindard 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 1;roadcasts; that is, unless yideo clisc services

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

The Videocassette an4,CATV Newsletter,PApril 1975, pp. 1-5.
**

Ibid., p. 6.
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(and therefore increase.total viewing time as described above) then

growth of videodisc_A.eliences 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 roues and perhaps as a subseitute fot conventional cable

television into homes. The last-named application is of interest here.

If development of fiber optiksaopeaches 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 homediet is, a straight-

fo,;ard substitution of fiber optics fo i. 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
1...

cable penetration in Section IV above. Thus, by itseZf, fiber optics

would ake away neither programming nor audience from conventional

broadc sting. But by serving as a-lower-cost substitute for conven-

tional able television construction, it might widen the market for .

cable and in that manner serve to J.phon 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 obseivers
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 disclAsion of fiber.optics is cOntained in

se



60

fieyond the scope of this study,'IWe must say that despite all the excite7

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'
r

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

voiewer could obtain television, they direct satellite broadcasting

might be viable within the foreseeable future. Bot 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.oPeratini dirtt broad-

cast satellites would in one wdy or another have to be covered. ...:',.

As satellite technology advances, we would expect satellites to be-.
-,

come progressively more attractive to link re1atively 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 broddcasting.

k.../ o.

THE RANGE OF OUR PROJECTIONS

Since we assume,that any effect of tlie preceding technologles and'

services on 'over-the-air broadcasting is through siphonin'g of audience

and since it is so difficult, indeed, impossi.ple to determine how these

technological advances andd&rvices will develop in the future, we shall

make three projections based on alternative assumptions about the extent

"Opptic Eiber Communications Systems," Conference Record, Volume II,
International'Conference on Communication, San Francisco, June 16-18, .

1975 Receht popular accounts..of fiber optic development are con-
tained in Acoess.magazine,,March 24 and April 21; 1975.
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of audlencie siphoning--10 percent, 20 percent, and 30 percent.

Our results art 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. Simflarly, Table 14 shows the results of a 20 percent loss

of audience, and'Table 15 the results of a 30 percent loss df audience.

Running down the list of figures for individual markets (i.n column 3

of Table 15, we find that even with the severest audience losses,
,

30 percent, the impact in individual markets is typicallSr small,

running on the order of -0.2 stations. Thetimpact is heavigst in

places such as New Yerk, Los Angeles, Fresno, and Fort Wayne, which

already contain two or more UHF statiops.
1

f .The summary Table 16 shows the net 4fferences from the base-case
.

._
.,

analisfs- of Table 2. As expected, with increasinvaudience siphdning
N 1%

shown in Tables 13-15, the impact on UHF development becomes increas-
v.

ingly more Severe. If we include here the "excluded" stations at the

*flat 27 u)Ord 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 audiende siphoning; a d 27 fewer stations
,

with 30 percent siphoning. But the pattern ere is much as shown in1/2

other summary tables: despitg the possible impact f 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 Trojections. That is,
We treat the ,a-s,sumed reduction in actual audience as equivalent to
the same 'proportional reduction in potential dusdience. An alternaz,/n

.tive approach would be to treat new services as the'equivalent of
new broadcast competition in the market, and make the projtctions
by assuming some increll in the. number of VHF stations. This, and
other variations on the assuraptions we. have Chosen, tan be easily

used to generate alternative projections using our computer mddel.



A

.0

%

1

62

Table 13

TEN-PERCENT Loss-liciF AUDIENCE TO dEW
..VIDEO SERVICES

1974 RROJ 1980 PROJ
mARKET (1) (2) (3) (1) (2) (3)

1 NY NY 3.2 1.3-0.2 5.çL,3. 6-0.4
2 LA CA 4.3 5.6-0.4 5 9 7.e-0.6
3 CHCACO IL 1.6 2.9-0.1 .0 3.4-0.1
4 PHIL PA 1.7 2.9-0.1 2.1 3.3-0.1

DTROIT mt. , 1.1 1.9-0.1 1.4 2.3-0.1

6 t3CSTCN mA 1.3 1.9-0.1 1.9 2.5-0.1
7 SF CA 0.9 2.9-0w1 1.5' 3.5-0.1
e CLVLND OH 1.2 1.9-0.1 1,6 2.3-0.1
9 wAS.H DC . C.9 0.9-0.1 1.4 1.3-0.1

10 RITf PA 0.8-0.1-0.1 1.4 0.6-0.1w

11 STLbUS MO 0.6 044-0.1 1.1 1.4-0.1
12 aALLAS-TX 0.7 0.9-0.1 1.2 1.4-0.1
11 MINN MN 0.3-0.0-0.04'1.1 0.7-0.1
14 BALT MD 0.8 0.9-0.11,1.2 1.4-0.1
15 NCOTN TX 1.1 1.9-0.1 1.4 2.3-0.1

-
16 INCP15 IN 0.5 0.9-0.1 0.9 1.4-0.1
17 CINCI OH 0.8 0.9-0.1 1.2 1.3-0.1
18 ATLANT.GA 0.9 1.9-0.1 1.4 2.4-0.1
IS HARTFO CN 1.4 1.9-0.1 1.8 2.4-0.1
20 SFATLE WA

-.

0.2-0.1-0.1 0.8 0.5-0.1

21 M AmI. FL
i

0.6 0.9-0.1 1.1 1.4-0.1
22 K NCTY MO 0.7 1.0-0.0 %.1 1.4-0.1
23 MILwAU WI .9 0.9-0.1 1.2 1.3-0.1
25 SACRA.CA. i 1.0-0.0 1.1 1.4-0.1
26 MEMPN TN 0.3-0.0-0.0 1.0 0.7-0.1

27 CaumB 11111 0.6-0.0-0.0 1.0 0.4-0.1
28 TAMPA FL 1.0 0.9-0.1 1.4 1.4-0,1
29 PoRTLN OR 0.3-0.0-0.0 0.8 0.5-0.1
4C NASHVL TN 1.1 0.7-0.1
31 NEWORL LA 0.6 40-0. 1.0 1.3-0.1

32'0F(pER, CO 0.3-0.0-0.0 0.8 0.5-0.1
33 PFOVID R,1 0.6-0.0-0.0 1.0 0.4-0.1
34 ALBANY NY 0.5-0.0-0.0 0.9 0.4-0.1
'35 SyRACU NY 0.4-0.0-0.0 0.8 0.3-0.1
36.CHARtS wV 0.9 0.5-0.1

47 GRNCR MI b.4-0.0-0.0 1.0 0.5-0.1
-38 CCUSVL KY 1.2 1.9-0.1 1.6 1.4-0.1
39 OK.cITY OK 0.4-0,0-0.0 0.9 0.5-0.1
40 DM 1.0 0.9-0.1 h.5 1.4-0.1
41 o(AyTCN ON 1.1 0.9-0.1 1.5 1.4-0.1

CHARLT NC 1.1 1.9-0.1 1.7 2.4-0.1
PHOENX AZ 0.4 1.0-0.0 0.8 1.3-0.1.43

44 NOPFLK VA 0.5 1.-0-0.0 0.9 1:3-0.1
45 SANANT TX 0.5 1.0.-0.0 0.9 1.4-0.1
46 GRNVLF SC 1:0-0.0 0.9 1.6-0.1

47 GRNBRO NC 0.2-0.0-0.0 0.8 0.5-0.1
48 SALTA.K ur 0.3-0:0-0.0 0.9 0.6-0.1

, WLKSBR PA 4.0 2.8-0,2 4.7 3.5-0.2
50 LITLRK AR 0.2-0.0-0.0 '0.8

,

Cblumn (1): Raw projection.

Column (2): AAjusEed projection.
Column (3)': !Difference from base

8 2

1985 P1.0J

111 (2) (3)
5.3 3.9-0.4
6.3 7.6-0.6
2.1 )3.5-0.1
2.2 3.4-0.1
1.5 2.4-0.1

2.0 2.6-0.1
1.5 3.5-0.1
17 2.4-0.1
1.41v1.4-0.1
1.5 0.7-0.1

1.0

1.2
1.5
1.9
0.9

0.9

1.1
1.0
0 8

A.er.9

1.5-0.1

1.5-0.1

1

2.4-0.1

1.5-0.1
1.4-0.1
2. -0.1'
2.5-0.
0.6-0.1

1.5-0.1
1.4-0.1
1.1-0.1

0.7-0.1

0.4-0.1
1.4-0.1
0.5-0.1

1.4-0.1

0.57.0.1

0.4-0.1
0.5-0.1
0.4-0:1
0.5-0.1

1990 PRO.).

11) 121 (3)
5.6 4.2-0.4
)648 8.0-0.6
2.2 3.6-0.1
2.3 3.5-0.1
1.6 2.5-0.1

1.7

0.8
1.0
1.0
1.0

0.9

1.0
4.9
0.9

0.6-0.1

0.4-0.1
3.770.2

2.1 2.7-0.1
1.6 3.6-0.1
1.8 2.5-0.1
1.4 1.5-0.1
1.5 0.770.1

1.2 1.6-0.1

1.3 1.6-0%1
1.2 0.8-0.1
1.3 1.5.-0.1
1.6 2.4-0.

1.1 1.5 .1

1.3 I -0.1
.6-0.1

.0 2.6-0.1
0.9 0.7--0.1

1.2 1.5-41.1"A

1.3 1.5-.0.1
1.3 1.4.-0.1
1.3 1.5.4.1
1.2 0.8110.1

1.1. 0.5-0.1
1.6 1.5-0.1
0.9 0.60.1
1.2 0.9-0.1.
1.1 1.40.1

Q.9 0.6-0:1
1.2
1.1 0.6%0.1
0.9 0.40.1
.0
1.1 0.6-0.1
1.8
1.1 0.7..4.1
1.6 1.6-.0,1
1.7 1.50.1

1-.8 2.6-.0.1

0.9
1.0 1;5-0.1
1.0 1.5-0.1
1.L 1.7-0.1

0.9 0.6.-0.1

1.0 0.7...0.1
5.1 4.0-0.2
0.9 0.70.1

case p jetticm.



Table 13 (ciontd.)

1974 PROJ

63

1980 PkOJ 1985 PROJ 1990 PROJ
(2) 131 (1) 121 13)
1.4-0.1 1.6 1.5-0.1
0.5-0.1 0.8. 0.6.-0.1
0.6-0.1 0.9 0.7-0.1
0.570.1 1.2 0.6-0.1
0.4-0.1 0.9 0.5-0.1

MARKET 111 (2) 131 (1) (2) 131 111

52 TCLECO OH 1.1 3.9-0.1 1.5 1.3-0.1 1.5

53 ONAHA NE 0.2-0.0-0.0 0.7 0.5-0.0 Sed
54 TULSA OK 0.2-0.070.0 0.8 0.5-0.1 41.9

55 ORLAN FL 0.5-0.0-0.0 1.0 0.4-0.1 1.1
5E ROCHES NY 0.4-0.0-0.0 0.8 0.3-0.1 0.8

57 HAR1SB PA 2.2 1.9-0.1 2.6 2.4-0.1 2.8

58 SHRVPT LA 0,8 0.6-0.1 0.9
59 MGdILE AL nro.o-o.0 0.8 0.6-0.1 0.8
60 OAVENP IA 0.3-0.3-0.0 0.7 0.4-0.1 0.8
61 FLINT MI 1.1 0.9-0.1' 1.5 1.3-0.1 1.6

62 GRNBAY WI 0.3-0.0-0e1 0.7 0.4-0.1 0.8

63 RICHmN vA 0.4-0.0-0.6' 0.9 0.5-0.1 0.9
64 SPRNGF IL 2.1 1.9-0.1 2.4 2.3-0.1 2.5
65 CORRAP IA 0.3-0.0-0.0 0.8 0.5-0.1 0.8

66 OPJ1NE IA. 0.2-0.0-0.0 0.8 0.5-0.1 0.9

67 w1CHTA KS 0.2-0.0-0.0 0.9 0.6-0.1 0.9

68 JKSNVL FL 1.1 0.9-0.1 1.5 1.4-0.1 1.5
69 PAC0CA KY 3.1 1.0-0.0 0.7 1.5=0.0 0.7
70 kCANCK vA 0.2-0.07/0.0 0.7 0.5-0.0 0.8
71 KN0xvl. TN 0.8 1.0-0.0 1.4 1.6-0.1 1.5

72 FRESNO CA 3.9 4.8-0.2 4.2 5.2-0.2 4.4
73 RALEIG NC dl.7 1.0-0.0 1.3 1.5-0.1 1.4
74 JOHNST PA 0.4 1.0-0.0 1.0 1.5-0.1 1.0
75 PuRTLN mE 0.2-0.0-0.0 0.7 0.5-0.0 0.8
76 SPOKAN wit 0.1-0.0-0.0 0.6 0.5-0.0 0.7

77 JACKSN MS 0.6 1.0-0.0 1.1 1.5-0.1 1.2

78 CHATTN TN 0.2 1 0-0.0 0.7 1.4-0.0 0.7
79 yGSTN OH 3.1 8-0.2 3.6 3.4-0.2 3.7
80 SBENO TN 2.9 8-0.2 ?.3.5 3.4-0.2 3.6
81 ALBLM Nm 0.2-0.3-0.0 .,20.6 0.5-0.0 0.7

82 FTwAmN IN 3.0 2.8-0.2 3.6 3.4-0.2 3.8

83 PEORIA IL 3.1 2.8-0.2 3.7 3.5-0.2 3.9
84 GFWILE NC 0.1-0.0-0.3 9.7 0.6-0.0 0.7
85 SIOUxF SO -0.1-0.0-0.0 0.5 0.6-0.0 0.6
8c ENANSv IN 1.6 1.9-0.1 2.0 2.3-0.1 2.1

87 BAANR LA 0.6 1.0-0.0 0.9 1.3-0.1 1.0

88 RFALIMT TX -0.0-0.0-0.0 0.4 0.4-0SP 0.4

89 DULUTH MN 0.0-0.0-0.0 0.4 0.4-0.0 0.5
go wHLINC wv 0.2-0.0-0.0 0.7 0.4-0.0 0.7
VI LINCLN NE 0.170.0-0.0 0.0 0.5-0.4'w O./

92 LANSNG-MI 0.5-0.0-0.0 u.9 0.44-0.1 1.0

93 mAG1SN RI 1.5 1.9-3.1 1.8 2.2-0.1 1.9
94 CCLUMB GA 0.4 1.0-0.0 0.8 1.3-0.0 0.8
95 AmAPIL,Tx 0.1-0.3-0.0 0.5 34-0.0 0.6
96.H1NTSV AL 2.8 2.9-0.1 3.3 3.4-0.2 3.6

97 ROCKFO It 1.5 1.9-0.1 1.8 2.2-0.1 1.9

98 FARGO NO -0.1-0.0-0.0 0.5 0.6-0.0 0.6,

99414CNRGE LA 0.1-0.0-0.0 0.9 0.8-0.1 1.0

100 CCLUMB SC 1.4 1.9-0.1 1.8 2.4-04 1.9

2.5-0.1
0.6-0.1
0.7-0.1
0.4-0.1
1.4-0.1

0.5-0./
0.5-0.1

0.5-0.1
0.6-0.1

0.7-0.1

1.4-0.1
1.6-0.1
0.6-0.1
1.6-0.1

5.4-0.2
1.6-0.1
1.6-0.1
0 5-0.1
0 6-0.0

1.6 0.1
1.5-0 0
3.5-0 2
36-0.
0.5-0.0

3.6-0.2
3.7-Q.2
0.6-0.0
0.7-0.0
2.4-0.1

1.4-0N
0.4-0.0
0.4-0.0
0.5-0.0
0.00-0.0

0.4-0.1
2.3-0.1
1.4-0.1
0.4-0.0
3.6-0.2

2.3-0.1
0.6-0.0
6.8-0.1
2.5-0.1

2.9 2.6-0.1
0.9 0.7-04
0.9 0.7-0.1
0.9 0.5-0.1
1.6 1.5-0.1

0.9 0.6-0.1
1.0 0.6-0.1
2.7 2.5-0.1
0.9 0.6-0.1
0.9 0.7-0.1

1.0 0.7-0.1

1.6 1.5-0.1
'0:8 1.7-0.1
0.8 0.6-0.1
1.6 1.7-0.1

4.6 5.6-0.2
1.4 1.7-0.1
1.1 1.6-0.1
0.8 0.6-0.1
0.7 0.6-0.0

1.3 1.6-0.1
0.8 1.6-0.1
3 9 3.7-0.2
3.8 3.7-0.2

0.6-0.1

4.0,3.8-0.2
4.1 3.9-0.2
0.8 0.7-0.1
0.7 0.7-0.0
2.2 2.5-0.1

1.1 1.4-0.1
0.5 0.5-0.0
0.5 0.5-0.0
0.8 0.5-0.0
0.7 0.6-0.0

1.1 0.5-0.1
2.0 2.4-0.1
0.9 1.5-0.1
0.6 0.5-0.0
3.8 3.8-0.2

2.0 2.4-0.1
0.6 0.7-0.0
1.0 0.9-0.1
2.0 2.4-0.1

8 3 0
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. Table 14

TWENTY PERCENT LOSS OF AUDIENCE.TO NEW .
VIDEO SERVICES

MARKET
1.4Y NY
2 LA CA
3' CHCAGO IL

/- 4 PHI PA
5 QTROIT MI

MA

7 SF CA,
CLVLND OH

9 wA1H DC
10 PITT fA

11 STLOUS MO
12 DALLAS TX
13 MINN mN
14 BALT MD

15 HOUSTN TX.

16 IN0PLS IN
17 CINCI ,QH
18 ATLANT GA
19 HARTFD CN
20 SEATLE wA

4IAMI FL

22 KANCTY MO
23 MILwAU WI
25 SAC0A CA
26 MEmPH TN

27 CCLUMB OH
28 TAMPA Ft
29 PORTLN OR
30 NASHAIL JN_
31 NEwORL LA

32 DENVER CO
33 PROVID RI
34 ALBANY NY,
35\5YRACU NY
36 CHARLS 6V

37 GRNORP MI
38 LOUSVL KY
39 OKcITY CK
40 BIIIM AL
41 DAYTCN OH

42 CHARLT NC
43 PHOENX AZ
44 NGRFLK vA
41 SANANT Tx
4E GRNviE SC

47 GRNBRO NC
48 SALTLK 0
49 WLKSBR PA
50 LITLRK AR

1974 PRDJ
(2) (3)

1980 PROJ
(1) 12) (3)

1985 PROJ
(1) (2) (3)

1990 PROJ
(17 (2) (3)

2.9 1.5-0.5 4.6 3.2-0.7 4.9 1.5-0.8 5.2 3.8-0.8
3.9 5.1-0.9 5.4 6.6-1.1 5.7 7.0-1.2 6.1 7.4-1.3

1.5 2.8-0.2 kilt 3.3-0.2 2.0 3.3-0.2 2.1 3.4-0.2

1.6 2.8-0.2 2.0 3.2-0.2 2.1 3.3-0.2 2.2 $.4-0.2

1.0 1.9-0.1 1.3 2.2-0.2 1.4 2.3-0.2 1.5 2.4-0.2

1.2 1.9-0.1 1.8 2.4-0.2 1.9 2.5-0.2 2.0 2.6-0.2

0.9 2.9-0.1 1. 4 3. 4- 0. 2 1.4 3.4-0.2 1.5 3.5-0.2

1.2 1.9-0.1 1.5 2.2-0.2 1.6 2.3-0.2 1.7 2.4-0.2

0.8 0.9-0.1. 1.2 1.2-0.2 1.3 1.3-0.2 1.4 1.4-0.2

1.3 0.5-0.1 1.4 0.6-0.1 1.5 0.7-0.2

0.5 0.9-0.1 1. 1.3-0.1 1.1 1.4-0.2 1.1 1.5-0.2

0.7 0.9-0.1 1.1 1.2 1.4-0.2 1.3 1.5-0.2

0.3-0.1-0.1 1.0 0.6-0.1 1.1 0.7-0.2 1.1 0.8-0.2

0.7 0.9-0.1 1.1 1.3-0.1 1.2 1.4-0.1 1.2 1.4-0.1

1.0 1.9-0.1 1.4 2.2-0.1 1.4 2.3-0.2 1.5 2.4-0.2

0.4 0.9-0.1 0.8 1.3-0.1 0.9 1.4-0.1 1.0 1.5-0.1

0.7 0.9-0.1 1.1 1.3-0.1 1.1 1.3-0.1 1.2 1.4-0.1

0.9 1.9-0.1 1.3 2:3-0.1 1.4 2.4-0.1 1.5 2.5-0.2

1.3 1.9-0.1 1.7 2:3-0.2 1.8 2.4-0.2 1.9 2.5-0.2

0.2-0.1-0.1 07 0.4-0.2 -0.8 0.5-0.2 0.8 0.6-0.2

0.6 0.9-0.1 1.0 1.3-0.1 1.1 1.4-0.2 1.1 1.5-0.2

0.6 0.9-0.1 1.0 1.3-0.1 1.1 1.4-0.1 1.2 1.4-0.1

0.8 0.9-0.1 1.1 1.2-0.1 1.2 1.3-0.1 1.2 1.3-0.1
0.6 0.9-0.1 1.0 1.3-0.1 la 1.4-0.1 1.2 1.4-0.1

0.3-0.1-0.1 1.0 0.6-0.1 1.0 0.7-0.1 1.1 0.7-0.1

0.5-0.1-0.1 0.9 0.3-0.1 1.0 0.4-0.1 1.0 0.4-0.1

C.9 0.9-0.1 1.3 1.3-0.1% 1.4 1.4-0.1 1.5 1.5-0.2

0.2-0.1-0.1 0.7 0.4-0.1 A.8 0.5-0.1 C44,0.5-0.1

"3-0.1-0.1 1.0 0.6-0.1 /.1 0.7-0.1

0.6 0.9-0.1 0.9 L.2-0.1 1.0 1.3-0.1 1.1 1.4-0.1

0.3-0.1-0.1 0.7 0.4-0.1 0.8 0.5-0.1 0.9 0.5-0.1)

0.6-0.1-0.1 1.0 0.3-0.1 1.0 0.4-0.1 1.1 0.4-0.11

0.4-0.1-0.1 0.9 01%4-0.1 0.9 0.4-0.1 1.0 0.5-0.1

0.4-0.1-0.1 0.7 0.3-0.1 0.8 0.3-0.1 0.8 0.4-0.1

0.3-0.1-0.1 0.8 0.4-0.1 0.9 0.5-0.1 0.9 0.5-0.1

0.4-0.1-0.1 0.9 0.4-0.1 1.0 0.5-0.1 1.1 0.4-0.1

1.2 1.9-0.1 1.6 2.3-10.2 1.7 2.4-0.2 1.7 2.5-0.2

0.9 0.5-0.1 1.0 0.6-0.1 1.0 0.6-0.1

0.9 0.9-0.1 1.4, 1.3-0.1 1.5 1.4-0.1 1.6 L.5-0.2

1,0 0.90.1 1.5 1.3-0.1 1.5 1.4-0.2 1.6 1.5-0.2

1.1 1.9-0.1 1.o 2.4-0.2 ,1.6 2.4-0r2 1.7 2.5-0.2

0.3 0.9-0.1 0.7 1.3-0.1 0.8- 1.3-0.1 0.8 1.4-0.1

0.5 3.9-0.1 0.8 1.3-0.1 1.0 1.40.1
0.4 0.9-0.1 0.9 1.3-0.1 0.9 1.4-0.1 1.0 1.5-0.1

0.2 0.9-0.1 0.8 1.5-0.1 0.9 1.6-0.1 1.0 1.7-0.1

0.2-0.1-0.1 0.7 0.5-0.1 0.8 0.5-0.1 0,9 0.6-0.1

0.2-0.1-0.1 0.8 0.5-0.1 0.9 0.6-0.1 .1.0 0.6-0.1

3.8 2.6-0.4 4.4 4.2-0.5 4.7 3.5-D.5 4.9 3.7-0.5

0.2-0.1-0.1 0.7 0.5-0.1 0.8 0.6-0.1 0.9 0.6-0.1

Column 41): Raw projection.

Column (2): Adjusted projettion.
Column (3): Difference from base caSe projection-.
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Table 14 (contd.)

65

1974 PROJ 1980 PkOJ 1905 PROJ , 1990 PROJ
MARKET (11 (2) (3) (1) (21 (3) (1) (2) (3) (1J (2) (3)

52 ratoo 1.0 ).9-6.1 1.4 1.3-0.1 1.5 1.3-0.1 1.5 1.4-0.2
53.0mAH4 NE 0.7 0.4-0.1 0.7 0.5-0.1 0.8 0.5-0.1
54 TULSA CK 0.2-0.1-0.1 0.7 0.5-0.1 0.8 0.5-0.1 0.9 0.1,-0.1
55 OkLAN FL 1.0 0.4-0.1 1.0 0.4-0.1 1.1 0.5-0.1
56 ROCHES NY 0.7 0.3-0.1 0.8 0.3-0.1 0.9 0.4-0.1

1

57 HARISB PA 2.1 1.8-0.2 2.5 2.3-0.2 2.6 2.4-0.2 2.7 2.5-0.2
58 /1-1RvPT LA 0.2-0.1-0.1' 0.8 4C5-0.1. 0.8 0.6-0.1 0.9 0.7-0.1
59 MOBILE AL 0.1-0.1r01* 0.7 0.5-0.1 .8 0.6-0.1 0.8 0.7-0.1
60 0AvENP IA 0.3-0.1-0.1 0.7 0.3-0.1 0.7 0.4-0.1 0.8 0.4-0.1
61 FLINT MI 1.J 0.9-U.L 1.4 1.2-0.1 1.5 1.3-0.1 1.6 1.4-0.2

62'GRN6AY WI 0.2-0.1-0.1 0.7 0,4-0.1 0.7 0.4-0.1 0.8 0.5-0.1

62 RICHMN VA 0.3-0.1-0.1 0.8 0.4-0.1 0.9 0.5-0.1 0.9 0.5-0.1
64 SPRNGF IL 2.0 1.8-0.2 2.3 2.1-0.2 2.4 2.3-0.2 2.5 2.4-0.2
65-CDPRAP IA 0.2-0.1-0.1 0.7 0.4-0.1 0.8 0.5-0.1 0.8 0.5-0.1
66 DmOINE IA 0.2-0.1-0.1 0.7 0.5-0.1 0.8 0.6-0.1 0.9 0.6-0.1

67 wICHTA KS 0.2-0.1-0.1 0.8 0.5-0.1 0.9 0.6-0.1 0.9 0.7-0.1
68 JKSNVL FL 1.0 0.9-0.1 1.4 1.3-0.1 1.5 1.4-0.1 1.6 1.4-0.2
69 PACUCA KY 0.1 0.9-0.1 0.6 1.5-0.1 0.7 1.6-0.1 0.8 1.6-0.1
70 RCANCK vA 0.1-0.1-0.1 0.4 0.400.1 0.7 0.5-0.1 0.8 0.6-0.1
71 KNOXVL TN 0.7 0.9-0.1 1.3 1.5-0.1 1.4 1.6-0.1 1.5 1.7-0.1

72 FPESNO CA - 3.7 4.6-0.4 4.0 5.0-0,4 4.2 5.1-0.4 4.4 5.3-0.5

73 RALEIG NC C.7 0.9-0.1 1.2 1.4-0.1 1.3 1.5-0.1 1.4 1.6-0.1
74 JOHNST PA 0.4 0.9-0.1 0.9 1.5-0.1 1.0 1.5-0.1 1.0 1.6-0.1
75 PCPTLN ME 0.2-0.1-0.1 0.6 0.4-0.1 0.7 0.5-0.1 0.8 0.5-0.1
76 SPCKAN wA 0.0-0.1-0.1 0.6 0.5-0.1 0.6 0.5-0.1 0.7 0.6-0.1

7. JACKSN MS 0.5 0.9-0.1 1.0 1.4-0.1 1.1 1.5-0.1 1.2 1.6-0.1

78 CHATTN TN 0.1 0.9-0.1 0.6 1.4-0.1 0.7 1.5-0.1 0.7 1.5-0.1
79 YCST% CH 2.9 2.7-0.3 3.4 3.2-0.4 ,3.5 3.3-0.4 3.7 3.'5-0.4

80 SREND IN 2.7 2.7-0.3 3.3 3.2-0.4 3.4 3.4-0.4 3.6 3.5-0.4
81 ALBLW Nm 0.1-0.1-0.1 0.6 0.4-0.1 0.7 0.5-0.1 0.7 0.5-0.1

82 FTkAYRI IN 2.9 2.7-0. .4 3.2-0.4 3.6 3.4-0.4 3.8 3.6-0.4

82 PECpIA IL 2.9 2.7-0 3.3,-0.4 3.7 3.5-0.4 3.9 3.7-0.4
84 GPNVLE NC J.J-0.1- 1 0.6 0.5-0.1 0.7 0.6-0.1 0.7 0.6-0.1
6.2 SICUX SD -0.1-0.1- .1 0.5 0.6-0.1 0.4 0.6-0.1 0.6 0.7-0.1

°
86 EVANSV IN 1.5 1.8-C.2 1.9 2.2-0.2 2.0 2.3-0. 2.1 2.4-0.A1

87 LA 0.6 0.9-0.1 0.9 1.2-0.1 1.0 1.3-0 1.0 1.4-Q.1,EiATCNR

8P 3EAUMT TX -0.1-0.1-0.1 0.3 0.3-0.1 0.4 0.4-0.1 0.4 0.4-0.1
85 DULUTH MN -0.0-0.1-0.1 0.4 0.3-0.1 0.4 0.4-0.1, 0.5 0,4-0.1
90 wHLING wv 0.2-0.1-0.1 0.6 0.4-0.1, 0.7 0.4-0.1 0.7 0.5-0.1
91 cINCLN NE 0.0-U.1-U.1 0.6 0.5-0.1 0.6 0.5-0.1 0.7 0.4-0.1

92 LANSNG mi 0.5-0.1-0.1 0.9 0.3-0.1 0.9,0.4-0.1 1.0 0.4-0.1

93 MAOISN WI 1.4 1.8-0.2 1.7 2.1-0.2 1.8 2.2-0-.2\ 1.9 2.3-0.2
94 OOLUm8 GA 0.4 0.9-0.1 0.7 0.8 1.3-0.1 0.8 1.4-0.1

. 95 AmAPIL Tx 0.0-0.1-04 ).5 0.3-0.1 0.5 0.4-0.1 0.6 0.4-0.1 a
96 HUNTSV AL 2.4 2.7-0.3 3.2 3.2-0.3 3.4 3.4-0.4 3.o 3.6-0.4

97 ROCKFO IL 1.4 1.8-0.2 1.7 2.1,-0,2 1.8 2.2-0.2 1.9 2.3-0.2
.96 FARGC ND -0.1-0.1-0.1 0.5 0.5-0.1 0.5 0.6-0.1 0.6 0.o-0.1
99 MCNPOE LA 0.1-0.40.1 0.9 0.8-0.1 1.0 0.8-0.1
160 COLUMB SG 1.3 1,A-0.2 1.7 2.3-0.2 1.8 2.4-0.2 1.9 2.5-0.2

8 5 V.
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Table 15

THIRTY PERCENT toss OF AUDIENCE TO
NEW VIDEO SERVICES'

1974 2:TOJ 1980 FRU.] 19(15 11.0.1

,,PKFT CO (2) (3) (1) (2) (3) (1) (2) (1)-

Ny Ny 2-0 1.2-0.8 4.2 2.8-1.1 4.9 3.1-1.2

.2 LA CA 34 4,7-1.3 4.8 6.0-1.7 9.1 6.3-1.8

3 C9Ck10 IL 2.7-0.3 1.8 3.1-0.3' 1.9 3.2-0.3

4 ?HIL FA 1.5 2.7-0.3 1.9 3.1-0.3 2.0 3.2-0.3
5 Dr:OIT 0.9 1.6-0.2 1.2 2.1-0.3 1.3 2.2-0.3

6 ST.:.720N4!'A 1.2 1.8-0.2 1.7 2.3-0.3 1.8 2.4-0.3
7 S= CA 0.6 2.8-0.2 1.3 3.3-0.3 1.3 3.3-0.3,

3 ZLVLND OH 1.1 1.550.2 1.4 2.2-0.2 1.5 2.2-0.3
9 NASH DC 0.8 0(8-0.2 1.1 1.1-0.3 1.2 1.2-0.3

. 11 PITT FA 0.6-0.2-0.2 1.2 0.4-0.2 1.3 0.5-0.2

11 STLDUS 0.5 0.8-0.2 0.9 1.3-0.2 1.0 1.3-0.2
12 -D:-.1.1AS-^X" 0.0 0.6-0.2 1.0 1.2-0.2 1.1 0.3-0.3
13 sl:ISS 0.2-0.1-0.1 0.9 C.9-0.2 1.0 D.6-0.2
14. 37-LT 40 0.6 0.8-0.2 1.0 1.2-0.2 1.1 1.3-0.2
1$ 90USTN TX 1.0 1.A-0.2 1.3 2.1-0.2 1.4 2.2-0.2

16 IND?LS IN 0.3 0.6-0.2 0.8 1.3-0.2 '0.8 1.3-0.2
17 C771 OH 0.6 0.9-0.2 1.0 1.2-0.2 1.1 1.3-0.2

ATLA!!T TTA 0.8 1.8-0.2 1.2 2.2-0.2 1.3 2.3-0.2
11 H;Tv0 cn 1.2 1.P-0.2 1.6 2.2-0.3 '1.7 2.3-0.1
29 SEATLE WA 0.1-C.2-0.2 0.6 0.3-0.3 0.7 0.4-0.3

21 .1101.I FL 0.5 C.0-0.2 0.7 1.2-0.2
22 K;.*:;TY :10 0.6 0.4-0.2 1.0 1.2-0.2 1.0 1.3-0.2

23 IIICIAT.1 WI 0.7 0.4-0.2 1.0 1.1-0.2 1.1 1.2-0.2
25 5AOI7A C?. 0.6 0.1-ON 1.0 1.2-0.2 1.0 1.3-0.2

2A 0.2-0.1-0.1 0.9 0.5-0.2 1.0 0.6-0.2

27 crii.ou.6 0.5-0.1-0.1 0.8 0.2-0.2 0.9 0.3-0.2
29 71012A FL: 7.8 0.6-0.2 1.2 1.2-0.2 1.3 1.3-0.2

21 665:LN 08 0.2-0.1-0.1 0.6 0.3-0.2 0.7 0.4-0.2
31 NASHVL TN 0.2-0.1-0.1 0.9 0.6-0.2 1.0 0.6-0.2
11 I1).T1RL LA 0.5 0.8-0.2 0.9 1.2-0.2 0.9 1.2-0.2

32 DFNVF.P. CO 0.7 0.3-0.2 0.7 0.4-0.2
33 P7.)VID FT 0.5-0.2-0.2 0.9 0.2-0.2 1.0 0.3-0.2

14 ALBNY N 0.4-0.1-0.1 0.8 0.3-0.2 0.9 0.4u0.2r

is SYRACU NY 0.6 0.2-0.2 0.7 0.3-0.2
36 C9ARLS WV 0.3-0.1-0.1 0.7 0.3-0.2 0.8 0.4-0.2

37 (IF1DHP rI 0.1-0.1-0.1 0.9 Z.4-0.2 0.9 0.4-0.2
3A LOTISVL KY 1.1 1.9-0.2 1.5 2.2-0.2 1.6 2.3-0.2
3) 0KCITY OK 0.1-0.1-0.1 0.8 0.4-0.2 0.9 0.5-0.2
43 8171 LI. 0.9 0.8-0.2 1.3 1.2-0.2 1.4 1.3-0.2
41 DAYTON OH. 1.0 0,8-0.2 1.4 1.2-0.2 1.5 1.3- .

42 c9A/LT NC 1.0 1.9-0.2 1.5 2.1-0.2 1.6 2.4- .2
43 PHOONX PZ 0.1 0.6-0.2 0.6 1.2-0.2 0.7 1.3-0.2
44 ITJPFLK yA 0.4 3.9-0.1 0.9 1.2-0.2 0.8 1.3-0.2

4.5 SANAN.1 TX 0.4 0.9-0.1 0.6 1.3-0.2 0.9 1.3-0.2,
46 IFNVLE SC 0.2 0.9-0.1 0.6 1.5-0.2 0.8 1.5.-0.2

4 ,

47 1RN380 NC 0.2-0.1-0.1 0.7 0.4-0.2 0.7 0.5-0.2

44 slLILK ,UT 0.2-0.1-0.1 0.8 0.4-0.2 0.8 0.5-0.2
41 41.K548 PA 1.5 2.L-0.6 4.2 3.0-0.7 4.14 3.2-0.7

52 LTTLPK AR. 0.1-0.1 -0.14,:,.7 0.7 0.5-0.2

Column (1): Raw projectiOn.
-Colurn (2): Adjusted proUctn.
.Column. (3): Difference atm base case projection.

1940 PROJ
(1) (2) (1)

4.7 1.3-1.2
5.5 6.7-1.9
2.0 3.3-0.4
2,1 1.3-0.3
1.4 2.3-0.3.

1.9 2.5-0.3
1.4 3.4-0.3
1.6 2.3-0.3
1.3 1.3-0.3
1.4 0.6-0.2

1.0 1.4-0.2
1.2 1.4-0.3
1.0 0.7-0.2
1.2 1.3-0.2
1.4 2.3-0.2

0.9 1.4-0.2
1.1 1.3-0.2_
1.4 2.4-0.2
1.8 2.4-0.3
0.7 0.5-0.3

1.0 1.4-0.2
1.1 1.4-0.2
1.2 1.3-0.2
1.1 1.4-0.2
1.0 0.7-0.2

1.0 0.4-0.2
1.4 1.t4-0.2
0 9 0.4*-0r.2
1.1 0.7-0.2
1.0 1.3-0.2

0.8 0.4-0.2
.0 0.4-0.2

0.4-0.2
.3-0.2

-0.2

0.
04
0:9 0.

1.0'0.5-0.2
1.7 2.4-0.3
1.0 0.6-0.2
1.5 1.4-0.2
1.5 1.4-0.2

1.6 2.4-0.3
0.4 1.3-0.2
0.9 1.3-0.2
0.9 1.4-0.2
0.9 1.0-0.2

0.8 0.5*-0.2
0.9 0.6-0.2
.6 3.4-0,8
.8 0.6-0.2
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Table 15 (contd.)

1AFKET ;

S2 TOLEDO 04
53 OmARA NE
54 TULSA OK
55 ORLAN
56 ROCHES NY

57 4ARTS8;;FA
58 S411(P.T LA
51 m.onILF. AL
60 DAVFNP IA
61 FLINT MI

62 GR48AY WI
61 !I'Cit!o.N VA

3:,2NG? IL
65 CDRRA? IA
60 (>7...0:NE IA

67 WICHTA KS
64 aKsNvL FL
69 p;DUCA ry
n 70AN0K VA
71 KNOYVL TN

7? FT,FFN1 CA
7; z*.LEIG !:C

74 .7...)T:sT pA
75 ?n2r.L4 CE

:;DOKAN WA

77 JrCXSN MS
76 e9A7TN 7,1

rlsTr; CH
RO .59F,!D IN

91 AI31Q NA

°2 F-4,1yN :N
r3 PFOIA IL
q4 VLE NC
Or SIOUU SD

FIMIV IN

2ATONR LA
TX,

DN'IT!! MN .

10 wf INr; vv.

41 LN YE

92 L1kNSNG MI.
91 %IADTS1 WI

CGLUM.A. cA

AA7IL
, ;6 HUNTSV PL

07 zrTKFD IL
99 v!!7:0 ND
99 '4CN20 F LA

100 C0L1M9 -SC

1974 PROJ
(1) (2) (1)

0.9 0.4-1.1
0.1-0.1-0.1
0.1-0.1-0.1
0.4-0.1-0.1
0.3-0.1-0.1

1.9 1.7-0.3
0.1-0.1-0.1
0.1-0.1-0.1
0.2-0.1-0.1
1.0 0.8-0.2

0.2-C.1-0.1
0,3-0.1-0.1
1.9 1.7-0.3
G.2-941-0.1
0.170.1-0.1

0.2-0.1-0.1
0.9 0.6-0.2
p.0 0.9-0.1
(0.1-0.1-0.1
0.7 0.8-0.2

3.4 4.4-0.6
0.6 0.4-0.2
0.1 0.4-0.1
C.1-0.1-0.1

0.5 0.9-0.1
0.1
2.7
2.6 2.5-0.5
0.1-0.1-0.1

2./
2.7 2.5-0.5
- 0.0-0.1-.1
- 0.1-1.1-0.1
1.4 1.7-0.3

O.s 0.9-0.1

0.1-0.1-0.1
-0.0-0.1-0.1

0.11-0.1-0.1
1.4 1.7-0.1
0.1 0.0-0.1
0.0-0.1-0.1
2.5 2.5-0.5

1.3 1.7-0.3
-0.1-0.1-0.1
0.0-0.1-0.1.
1.2 1.8-0.2

67

1100 198r) cP0,1 1990,0803 ,

(1) (2) (3) (1) (2) (3) (1) (2) (3)

1.3 1.2-0.2 1.4 1.1-0.2 1.5 1.3-0.2
0. 0.4-0.2 0.6 0.4-0.2 0.7 0.5-0.2
0.7 044-0.2 0.7 0.5-0.2 0.8 0.5-0.2
0.9 c.3-0.2 0.9 0.4-0.2 1.0 0.4-0.2
0.7 41.2-0.2 0.7 0.3-0.2 0.8 0.3-0.2

2.4 2.1-n.4 2.5 2.2-04'4 2.0 2.3-0.4
0.7 0.5-0.2 0.7 0.8 0.6-0.2
0,6,0.5-0.2 0.7 0.5-0 2 0.11 0.6-0.2
0.6 0.3-0.2 0.7 0.3-0 2 0.7 0.4-0.2
1.3 1.1-0.2 1.4 1.2-4.2 1.5 1.3-0.2

0.6 0.1-0.2 0.7 0.4-0.2 0.7 0.4-01
0.4 0.4-0.2 0.8 0.4-0.2 0.9 0.5-0.
2.2 2.0-0.3 2.3 2.1-0.4 2.4 2.2-0.4
0.6 0.3-0.2 0.7 0.4-0.2 0.7 0.5-0.2

0:4-0.2 ,0.7 0.5-0.2 0.8 0.5-0.4

.8 0.5-0.2 0.8 0.5-0.2 0.9 0.6-0.2'
1.3 1.2-0.2 1.4 1. 3-0/2- 1.5 1.41-0.j
0.1 14-0.2 0.6 1.5-0.2 0.7 1.6-0.j
0.6 C.4-0.2 0.6 0.4-02 0., 0.5-0.2
1.2 144-C.2 1.3 1.5-0.2 1.4 1.6-0.2

3.8 4.7 0.7 4.0 4.9-0.7 4.1 5.14.71
1.1 1.4-0.2 1e2 1.4-0.2 1.3 1.5-0.2;

0.9 1.4-0.2 019 1.4-0.2 1.0 1.5-0.2; 4.
0.6 (.4-0.2 0.6 0.4-0.2 0 7% n 5-0 2 '
0.5 0.4-0.2 0.6 0.5-0.2 0.6 0.5-0.2

1.0 1.4-0A 1.0 1.4-0.2 1.1 1.5-0.2
0.5 1.3-0.2 0.6 1.4-0.2 0.7 1.4p8:2
3.2 .0-0.6 3.3 3.1-0.6 1.5 3.1-0.6
3.1 3.0-0.6 3.2 1.2-0.6 3.4 3.3-0.6
0.5 4-0.2 0.6 0.4-0.2 0.6 0.5-0.2

3.2 3.0-C.6 3.4 3.2-0.6 3.6 3.4.-0.6

3.3 3.1-(,.6 3.5 3.3-0.6 3.7 3.4-0.6
0.6 G.r,-0.2 0.6 0.5-0.2 0.7 0.6-0.2
0,4 0.5-6.1 0.5 0.6-0.2 0.S 0.6-0.4
1.8 1.9 2.2-0.3 2.0 2.3-0.3

0.6 1.2-0.2 0.9 1.2-0.2 1.0 1.3-0.2
0.3'0.3-0.1 0.3 0.3-0.1 0.4 0.4-0.1
0.3 0.30.1 0.4 n.3-0.1 0.4 0.4-0.1
0.6 0.3-0.2 0.6 0.4-0.2 0.7 0.4-0.2
0.5 0.4-0.2 0.5 0.4-0.2 0.6 0.5-0.2

0.8 0.2-0.2 9 0.3-0.2 0.9 0.4-0.2
1.6 2.0-0.3 1 7 .1-0.3 1.8 2.2-0.3
0.7 1.2-0.2..4C 1.3-0.2 0.8 1.3-0.2
0.4 .0.3-C.1 Or 0.3-0.1 0.5 0.4-0.2
3.0 1.0-0.5 3 2 3.2-0.6 3.3 3.4-0.6

1.6 2.0-0.3 1.7 2.1-0.3 1.8 2:2-0.3
0.4 0.5-0.1 Ag.5 0.5-0.1 0,5 0.6-0.2
0.0 0.7-0.2 7.P.8 0.7-0.2 0.9 0.8-0.2
1.6 2.2-0.3 1.7 2.3-0.3 1,8 2.4-0.3
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Table 16

SUMMARY 0 EFFECTS OF NEW SERVICES AND TECHNOLOGIES

('Pojection

/11

N

/ ow

count,'Table 13

eluded fiations, flat
...,_,

Total'

Excluded'stations, proportional

Total .

1 ,

Narrow count, Table 14 l

Total

Excluded stations, flat

.Excluded stations; proportional

Total (

Narrow count, Table 15

.

Excluded stations flat

Tota1

Excluded ations, proportional

Total

88 ,

Column (1): Projected staticins.

Column (2): Vference from base-case totals.4

le

1974 1980 1h5 1990

(1) (2) (1). (2) (1) (2) (1) (2)

91 141 150 158

' 27 27 27 27

118 168 177 -8, 185

-2 12 15 17

116 -8 180 -10 192 -10 202 -11

84 133 141 149

27 27 27

)
27

111 -13 160 -16 168 176 -18

-4 10 12 14

107 -17 170 -20 180 -22 190 -23

77 124 .\ 132 .140,

.

27 27 27 27

104 -20 151 -25' 159 -26 167 .-27

-6 '6 10 12

98 -26 157 -33 169 -33 .179 -34
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loss, the numbv of UHF stations continues to grow.. The.167 stations

projected for 1990 in Table 16 is still substagtiallThigher than't

124 stations in our 1974 base case.

9 0
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VII. EFFECTS OF DECREASED UHF HANDICAP
AND IMPROVED ECONOMIC CONDITIONS

Even when UHF set penetration reachês 100 percentas we assume
4

will hapfien for our projections to 1980 and.beyond--UHF stations will
-

continue to be handicapped by reception and tuning deficiencies rela-
,

tivel$o VHF stations. However, one expects that this so-called UHF ,

handicap will be reduced over time as UHF stations increase their tran

mitter power, more peop/e install special UHF antennas, and new tele

visioh sets With better ieceiverS and pushbutton 'or detent tuners for

UHF come into wider use.

Quite a number of quantitative estimates of the handiCap are avail-
,

able. Perhaps the first is found in an FCC Research Branch report (1970),
,

which attempts to measure handicap in terms of relaiive audiences 'attract

by VHF and UHF stations. An alternative estimate of the aUdience handicap
** ***

is in Park (1970). Fischman (1971) criticizes Park's estimate 'and

providesghis own. Besen (1973) estimates the handicap measured in terms

of time rates, that 1.6, the priCes.at which stations would sell broadcast-
,

time. Our own attempts oto construct,an economic mpdel of statinn viability

.
produced several estimates of the handicap measured in terms of a.variety

of financial quantities. These inclUde station sh es of n4rket 'revenue
.

:4
A.

(Appendix D, Tables D.1 and D.3); reported profitL both gro s and net of .
?

depreciation (Appendix E, Tables E.3 and L.7)1 the revenue received for
.

,

any level of audience4(Appendix F, eqyation (F.1')); and the cost of
.

attracting any level of audience (Appendix F, equation (F.2')).
k..,

*
'. Research Branch, Broadcast Bureau, Federal,Communications.Commission,
"The Economics of the TV-CATV Inteeface," Staff'Report, July 15, 1970, Op. 6

**
Rolla Edward Park, Potential ImpaCt of Cable Growth-on Television

Broadcasting, The Rand Corporation, R-587-EF; cto,her'1970, pp. 31-33.
***

0

'Leonard L. Fischman,"CriV,que of Study by Rolla Edward Park on
Potential Impact of Cable Growth Ion Television Broadcasting," Economic Re-
:search e),sociates, February 1971, pp. 26-34; ApPendix A to Edgar F. Czarra,

0 Jr.land Michael S. Horn, Joint Comments on BehaZf of 21 Broadcast- Si'ations,

COvington and Burling, FebiOry 10, 1971, f6.040irPFCC Docket No. 1097-A.
-,-

to, 'Stanley M. Besen, The VaZue of Television Time-and the ProspeCts for
New Stations', The Rand C oration, R-1328-MF, October 194t, passlt. e

(-701
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These estimates taken togeffer provide strong support-for. the t

ment that the.UHF handica is substantial and significant no Matter hoW

it is measUred. They a provide some indication that the handicap is

decreasing over time. However, ndne of th7/1s of dirett use to us

_in this section.. The ..veason is that all of the previous estimates are

in terms of audience, or revenue share, or reported predits-, or some

.other:measur7 that does not translate int station viability;- as dis-
, .

cussed in the Introduction. We must develo a method that yields esti-

(mates of numbers'of viable stations in earh arket as the handicap de-.

clines. We report results of two such method in this section.

f.

FOUR-YEAR EQUATION

.We al.tempted to estimate the-rate, of decline in the 11117.handic

V. **
over the four-year period 1971-74. aS a rough guide for projedting.

declines fnthe future. To.do ekis;,we inciuded separate ?ès in the

viable stations formula to estiMate a Pyear effect" for each of ,the four

year's. We expected that the estimated year effect wOuld be larger for

1974,than for 1971--that is to say, even if'Al the other variables in

the equation ing UHF se penetrate kept exactly the same

values from 1971 to 1974,- the number of UH stations would still increase,
,

.
reflecting a decline_in the UHF handicap. We were surprised to find,

***
instead, that the year zf.e decreased from 1971 to 1974. If the

'year effects reflected' ends in the UHF handicap, this would me.in

'that-the handicap inerea

cannot believe that the'''.11

expect ;Oat f/actors that a

i
P

nterest rats and un4ett d economic_conditions, depresseb tbe number

d .

his fouc-year'period. However, we

.actualSY did'increase. tRather, we

ncluded in our modeJ..ch as high

ofUHF sta'itci4L1..z\1972, 73, and 1924, relative to 1971. The esti-

mated year eTtect, th , is a donglomerate measure of the-effec of

, onomic conditions, U handigaP, and all other factors that vary

*
See particularly Fisc man (1971) and our Appendix Tables D.1 and

D.3 "for evidence on this po t. je
** 4

Unfortunately, com lete data for UHF set penetr$tio by market,

*.a critical factor( in our mo weie not, available for year before 1971,

so we could not.do an estim te over a longer period. 4
elc**

See Appendix A, Talfle A-11a,

92
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year and affect the number of UHF stations hut are no t included
a

iables in our model. .

onsequently, we are reduced t making essentially arbitrary Asump-\
tions about changes in the year effect and checking to see what effect

they have on our projections. For the projections in Table 17, we assume.

that the cet effect of detreased handicap and improved economic climate.
.. -

. is such that the year effect returns to its 1971 level. We arbitrarily

label this as a.!'moderate' decrease in the handlcap"and/or improveme*t ihr

economic condit s. For Table 18 we assume an increase in the Yea effect

thatjs twi,s large as that refleCted in Table 17- We call this a

"large" ea n han cap or improvement in the econoMy.

An important virtue of this method is that it emphasizes the signi-.

...tts. ficance.of factors that vary-frouflyear to year and canno1 t'be captured in
. 0

an equation based on data from a single year. We haye-assumed chdhges

in the'year effect that are of the same order of magnitude as the change

observed between 197. and 1974, and'the resulting changes in oyr(ftojec-

tions are JUbstantial: Alsee, for example, in summary Table 20, that

when the "large" increase in year effect is combined with the 21 "exclu
--

Stations, the number of UHF'Stations in 1990 increases-from 194,in the
*

4 base case to 290--a difference of 96 stations.
1

,. ,,
On the other hand, theie are two significant drawbacks to this method.

For ohe thing, the approach simply does not allow

'
ne to separate out-

(
. ,.

rhose effects which may he attributed to (1) ch nges in the UHF handicap?

(2) changes An the state of the eclOomy, or (3) changes in all other fac-
.

. tors which vary frOm year to year 'and which'also influence' the financial

performance of lelevision stations.
.

Another drawback.is that it dOes.not yield'estimates of what would
---

happen should.the handicap disappear compl etely: Even if we were able

ro isolate a trend in the handicap usingthis approach, it Would show up

as,an increasing multiplicatiVe term in.the equation for number of viable

I I

stations,k Od:we wopld have no way of knowing what value, corresponded to

the point of zerthandicap. In other words, in making projections We
\

would have no way of inowing when we had'gon beyond-the point of zero

handicap and. begun 60 project a UHF advantage.

-

, * -.7!' .

i

Also, since consideration o f general ecoqomic conditions and oth r
jtors independent of ehe.UHF.handiCaP are_important t( the future*of
F development, the ComMistwion'will liicely find these ii.stimates usef 1

in its:future delAerations.-
9 3



1

MARKF'T
1 NT

CA

IcAGO IL
4 PII. PA
5 D ROIT MI

6 BoszoN to.A
7 SF CA
8 CCVLND CH
9 WASH DC

10 PITT PA

11 STLOUS ro
12 DALLAS TX
13 MINN FN

14 BALT MO

15 HOUSTN TX

16 INDPLS IN
17 CINCI OH

18 ATLANT
19 H.TFD Cr;
20 SlATLE WA

21 MIAMI FL
22 KANCTy
23 MILwAH wI
25 SACRA CA

25 MpH TN

27 COLor.9 0
28 TArIPA
29 ?Ca/LS
30 trASHVL IN
31 NEWORL LA

4 32 DENVF...? CO
33 P3VID FI

AL3Ny, NY
. 35 51?AC'J NY

36 CHARLS WW

37 ;0FP
38 LOUSVI. NY
39 OKUITY ON
40 3IRM AI.

41 DAYTON OH

73

'table 17'

"MODERATE" DECREASE IN UHF HANDICAP
OR IMPROVEMENT IN ECONOMIC CONDITIONS

42 CHARLT NC
43 pHOF.Nt AZ
44 NORFLK NA !,

45 SANAN/
46

47 G313R3 NC '
.48 sALTLK UT
149 wl.K3(33 PA
50.LITLRK AR

197(4 PR.0J
() (2) ( )

2.9 0 8
5.6 7.Q 1.0
2.1 3.5 0.5
2.2 3.5 0.5
1.5 2.4 0.4
1.8 2.4 0.4
1.3 3.3 0.3
1.7 2.4 0.4
1.3 1.3 0.3
1.1 0.3 0.3
0.9 1.3 0.3
1-1 1.3 0.3
0.6 0.2 0.2
1.1 1.3 0.3
1.5 2.4 0.4
0.8 1.3 0.3
1.1 1.3 0.3
1.1 2.3 0.3
1.8 2.4 0.4
0..5. 0.2 0.2

1980 PROJ 1985 PROJ 1990 PROJ
(1) (2) (3) (1) (2) (3) (1) (2), (3) ,Nt
6.5 5.1 1.1 6.8 S. 1.1 1.2 5.2 1.2 \

7.8 9. r. 111 8.3 9.5 1.4 9.810.0 1.4
2.7 4.0 0.5 2.8 4.1 0.6 2.9 4.2 0.6
2.7 4.0 0.5 2.8 4.1 0.6 2.9, 4.2 0.6
1.9 2.8 0.44 '2.0 2.9 0.4 2.1 3.0 0.5 ,

2.5 3.1 0.5 2.6 3.2 0.5 (.7 3.3 0.5
2.0 4.0 9.44 2.1 4.1 0.5 2.2 4.agt0.5
2.2 2.9 40.5 23 3.0 0.5 2.4 3.1111r0.5

1,8 0.4 1.9 49 0.4 2.0 2.0 0.4
1.9 1.1 0.4 2.0 1.2 0.4 2.1 1.3 0.5

1.5 1.9 0.4 1.6 1.9 0.4 1.7 2.0 0.4
1.6. 1.2 0.4 1.7 1.9 0.4 1.8 2.1 0.4
1.5 1.1 0.4 1.6 1,2 0.4 1.7 1.3 0.4
1.6 1.8 0.4 1.7 1.9 0.4 1.8 2.0 0..4

1.9 2.8 0.4 2..0 2.79 0.4 2.1 3.0 0.5

1.3 1.8 0.3 1.4 1.9 0.4 1.5 2.9 0.4.
1.6 4.e 0.4 1.7 1.9 0.4 1.1 2.0 0.44
1.9 2.9 0.44 2.0 3.0 0.4 2.1 3.1 0:5
2.4 3.0 0.5 2.5 3.1 0.5 2.6 3.2 0.5
1.2 0.9 0.3 1.3 1.0 0.3 1.4 1.1 0.3

1-0 1.3 0.3 1.5 11.3 0.4 1.6 1.9 0.4 1.7 2.0 0.4

1 0 1. 3 0.3 1.5 V.9 0.4r", 1. 6 1. 9 0:4.-1-0 2.0 0. 4
1.2 0.3 1.6 1.7 074 1.7 1.8 0.4 '1.8 1.9 0.44

J1.0 1.3 0.3 1.5 1.8 0.4 1.6 1;9 0.4 1.7 2.0 0.4
0.6 0.2 0.2 1.4 1.1 0.4 1.5 1s2 64 1.6 1.3 0.4

0.9 Q.3 0.3 1.}4 0.9 0.3 1.4 0.8 0.4 1.5 0.9 0.4
1.14 1.3 0.3 irT9 1.9 0.4 -2.0 2.0 0. 1 2.1 3.5
0.5 0.2 0.2 (1.2 0.3 0.3 1e2,0.9 0.3 1 3 1.0 0.3

41.0 1. 0. 44'3 1. 1J7 0.4 1.5 1.8 0.4 1.6 1.9 0.4i ""
0.6 0./ 3.2 1.5 1.1 0.4 1.6 1.2 0.4 1. 1.3 0.4

0.6 0.2 0.2 1.2 0.3 0.3 1.3 0.9 0,3 1.4 1.0 0.3
1.0 .0.3 0.3 1.5 C.9 0.14 .1.5 0.9 0.44 1.6 0.9'
0.2 0.3 0.3 1.3 O. 0.3 1.4 0.9 0,4 1.5 1.0 0.4 ,
0.7 0-2 0.2 1.1 0.7 0.3 1.2 0.8 0.3 1.3 0.8 ,0.3
0.6 0.2 0.2 1.2 0.8 0.3 1.3 0.9 0.3 1.4 1.0 0.4

Q.7 0.3 0.3 1.4 0.9 04 1.5 1.0 0.4 1.6 1.1 0..4.
1.7 2.4 0.4 2.2 "2.9 0.5 2.3 .0, 0.5 2.4 3.1 0.5
0.6 0.2 0.2 1.3 0.9 0.3 1.4 .0 04 1.5 1.1 0.4
1.4 1.4 0.4 2.0 1.9 0.44 41.1 .0 0.5 2.2 2.1,0..5
1.5 1.44 0.44 2.1 1.9 0.5 2.2 .0 0.5 2.3 2.1 0.5

1.6 2.14 0.4 2.2 3.0 0.5" 2.3 3.1 0.5
0.7 1.'2 0.2 1.2 1.7 0.3 1.2 1.9 0.3

1.70.3 1.3,0.3
0.8 1.3 0.
0.5 1.2 0.2

2.4 3.2\0.5
1.3 1.9 V.3

.3 1.4 1.9 0.3f 1.44, 1.9 5.44
0.3 1.4 1.9 0.4 1.5 2.40 0.4

2.c 3.3 1.4 2.1 0..3 1.5 2.2 C.4

0.5 0.2 0.2 1.2 C.9 Cr.3 1.2 1.0 0.3 1.3 1.0 0.3
0.5 0.2 0.2 1.3 4.0 t.3 1.4 1.0 0.3 1.4 1.1 0.44
5.1 3.9 0.9 5.9 4.7 1.0 6.2 5.0-1.1 615 5.3 1.1
0.5 0.2 0.2 1.2 .0:9 0.3 ' 3 1.0 0.1 1.3 1.1 0.3

4.
.

o,41.umn (1).: Raw projection. 1 _N-

Colunkti (2): Adjusted projection. -

Co mn (3): eDiffe.rehce frOm base case projection., . 1

sr- .
, 7

11 A

,
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Table 17 (contd. )

1974 PROJ It. 1980 PRCJ
MA<FT (1) (2) (3) (1) (2) (3)

52 TCL F.D0 CH 1.5 1.4 0.4 2.0 1.8 0.4
53 OMAHA NE 0.2* 0.2 1.1 0.9 0.3

'54 TULSA OK 0.5 0.2 0.2 1.2 C.4-es3
455 ORLAN FL . 8 O. 3 0.3 1.4 0.9 C.4
56 ROCHES Ni .7 0.3 0.3 1.2 0.9 0.3

4 57 HARIS3 PA 2.6 O. 6 34 3.1 0.6
58 SNRVPT LA, 0.4 0.2 0.2 1.2 1.0 0.3%
59 MO8ILE AL 0.4 0.2 0.2 1..1 1.0,0.3
60 D1VEN? IA 0.6 0..2 0.2 1.1 0.7 0.3
61 -FLINT C.I 1.5 1.4 0.4 2%0 1.8 0.4

62 GRN.911, WI 0.5 0.2 0.2 1.1 0.9 0.3
63 gICHMN VA 0.6 O. 2 0.2 3, 0.9 0.3
64 S?RSGF IL 2.7 2.5 O. 5 3. 1 3.0 0.6
65 CDRRA? , IA 0.5 0.2 0.2 1.1 0.3 0.3
66 DMOINE IA C.5 0.2 0.2 1.2 0.9 0.3
67 wICHTA KS C.5 0.2 0.2 1.0 0.3
69
69

JKsslii. FL
PAD1CA.KY

1.5
3

1.4
1.2 24

2.0 1.9 0.4
1.0 1.9 0.3

70 ?CANOK V. 0.4 0.2 0.2 1.0 C.8 0.3
71 KNOKVLICIN 1.1 1. 3 0. 3 1.9 2.0 0.4

'Ao

72 FRESNO CA 4. 9 5.9 0.9 5.4 6.3 0.9
73 RALIFIG NC 111 1. 3 0, 3 1.8 2.0
74 JCUNsf Fk 0.7 1.3 0.3 1.4 1.9 0.3
75 POFTLN ME C.4 0.2 0.2 1.1 0.3
76 SEr0K AN wA 0.3 0.2 0.2 0.9 C.8 0.3
77 JACKSN MS 0.9 1.3 0.3 1.5 1.9 0.4
78 CHATTN TN- 0.4 1.2 O. 2 1.0(1.9 C.3
79 YGSTN OH 3.9 3.7 0.7 4.6 4.4 0.8
90 SFIFNI) IN .3.8 3.7 0.7 4.5 4:4 0.8
4.1 ALMA) NM 0.4 15:2 0.2 1.0 1:1.8 0k-

82 FTwAYN. IN 3. 3. 7 0.7 4 161(4.4 0.8
83 FTOFIA IL 4. 0 3.7 0.7 4.8 4.5 0:8
84 ;FNvLE NC 0.3 C.2 0.2 1.0 0.9 0.3
85 SIO1IF SD O. 1 0.2 O. 2 0. 9 C.9 0.3
86 EVANSV IN 2.1 2.5 0.5 2. 6. 2.9 0.5

.87 5ATONR41A 0.9 1.3 O. 3 1. 30 1.7 0.3
139 BFA1MT TX 0.2 0.2 0.2 0.7 C.7 0.2
89 DULUTH !N O. 2 0*.2 0.2 0.7 0.7 C.3
90 WHLINSWV 43.2 C. 2 1.0 0.9 0.3

,91 LINCLI.E 0.3 0.2 0.2 0.9 0.3 0.3
ANSNG MI 0.8 0.3 O. 3 1.3 0.8 0.3

93 ADISN 2.1 2.4 0.4 2.4 2.8-'0.5
9,4 COLUn GA 0.7 1.2 0.2 1. 1 1.7 0.3
95 AMARIL TX 0:3 0.2 O. 2 03 0.7 0.3
96 HUNTSV AL 3. 6 3.7 60.7 4.3 4.3 0.8

414
97 ROGZ,D IL . 2.1 2.4 0.4 2,4 2.8 0.5
95 FA;8;0 ND 0.1 0.2 0.2 0.8 C. 0.3
99 %MO NFO 1.1 0.3 0.2 0. 1.3 1.2. 0.3

100 COLU4E sc 1.8 24 0,4 2 e4

1985 PROJ 1990 PROJ
(1) (2) (3) (1) (2) ,(3).
2:1 1.9 0,4 2.2 .2.0. 0.5
1. 1 O. 1 ON._ 1.2 I.C1 0.3
1. 2 1. 0 0. 3 1..s 1.1 0.3
1. 5 0.9 0.#---1.6 1.0 0.4
1. 2 O. 8 0.3 1.3 0.9 0.3
3. 5
1. 3
1. 2
1. 2
2. 1

1. 2
1.3
3. 3
1.2
1.3

5. 6
1. 8
1. 5
1. 1
140

1. 6
1. 1
4. 8
4.7
1. 1

4.9
5. 0
1. 1
O. 9
2.7

3.3
1.0
1.0
0. Et
1.9

0.9
0.9
3.1
0.9
1.0

1.1
2.0
2.0
0.9
2.1

6.6
2.1.1
2.0
0.9
0.9

0.7
O. 3
0.3
O. 3
0.5

0.3
O. 3
0.6
O. 3
O. 3

O. 3
O. 5
Q 3
0.3
O. 4

1. 0
0.4 c
0.4
0.3
0.3

2.0 0.4
1. 9 O. 3
4.6 O. 8
4.6 O. 8
0.9 O. 3

47 0.9
4. 8 0.9
1.0 C.3
1.0 O. 3
3. 0 0.5

eime41. .
0.7 0. I
0.7 O. 3
O. 8 0.3
0.9 0.3

'1. 4 0.8
2. 5 2.9
,1. 2 1, 8
O. 9 O. 8
4.5 4.6

2. 5. 2.9
o.§ 1.0
1.4 1.2
2. 5 -3.1

3.7 3.4
1. 3 1.1
1.3 111, 1

3.2 6.9
2.-2 2.0

1 2 0 9-
1.4 1.0
3.4 3.3
1.3 1.0,
1.3 1.1

1.45 1.1
2.2 2.1
1.2 2.0
1.2 1.0
2.1 2.3

1.7
1.1
5.t,
4.8
1.1

5.1
5.2
1.2
1.0
2.8

6.8
2.2
2.1
1.0
1.0

2.1
1.9
4.8
4.8
0.9

4.9
5.0
1. 1
1.0
3:2

0.7
0.3
0.3
0.3
0.5

0.3
0.4
0.7
0.3
0.3

0.4
0.5
0.,3
01..3
0.5

1.411_

o!ki

0.4
0.3
0.3

0.4
0.3
0.9
6.9
0.3

o.

o.

P.3
0.3
0.6

1.5 1.9 0.4
-O. 8 0.8 0.3
0.8. 0.8 0.4
1:1 0.9 0.3
1.1 1.0 0.3

0.4 1.5 C.9 0.4
0.5 2.6 3.0 0.5
0.3 ,1.3 1.9 0.3

0.9,C14 0.3
0.8 4.6 4.8 0.9
o.

o.

O. 3
0. 5

2.6 3.0 -0.5
1.0 1.0 0.3
1.4 1.3 0.4
2.Z 3.3 0.5-

,4
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Table 18

"LARCE'" DECREkSE IN 'UHF HANDICe OR
IMPROVEMENT 'IN ECONOMIC CONDITIONS

14 4". CP.03

PK 9.7
1 NY NY

2 J.P. CA .
3 044CA ;0 IL
4 pun, l'A
5 DTP0IT MI

6 DOSTON'1\460
7 ST CA.
8 CLVLND 'OH

Wks!).. :11C

ip PITT Pk

11,571.005M0
V D1,l.Li57 TX
13
114 PALI' rD
15 HOUST1

16 Atret"LS

.17:t1 rCI CH
153 Ht.71.:NT CA.

-II FT?D. CN
20 stATLE wA

21 r:!...t FL
22 ;;;!:tTI.,ro

ui
2 5 S:.C?A CA:
26 t!F%!?H.

27 coLurlt .0H
29 l't.77'A FL

20Fe:Ti,N 4OR

30 'N7.3,EVL

31 :4:761)1 J.

32 D''NGET:' CO

33 I' r.1,1 D PI
34 ALnAT Ny

_35 5Y1-:.CU Z7T

36 CV,SLS AV

37
35

.39
,

.42
43
.44
45
46

7 '

CIF:10-MI
ry

orcrTy. OKA.
SI°1 -AL
DAYTON OS

-

CR4 1,7' NC

7VO.v )i

NbRLK ,VA
rx

G:00/LE SC

t7.7.7.N990 NC
48 S:LTLK tiT

. 9. WLKSDR ,?A
50 1.IltRK AR

Column

Column
blumn

(1):

(2):

(3):

1580 ritcw
(1) (2) (1) (1) (2) (3)
5.0 3.6 1.6 7.8 6.4 7.4
6.9 8.2 2.2 9.310.5 2.9
2.6 4.0 1.0 3.3 4,6 1.2

4.0.1.0 3.3 4.11 1.2
1.9 2.13 0.8 2.3 3.3 0.9

. /
2.3 2.9 0.9 3.1 3.7 1.1'
1.7 3.7 0.7 2.5 4.5 0.9
21 29 09 2.7 --3.Er 1.0
1.7 1.7 0.7 2.2 2.2 0.9
1.5% 0.7 0.7 9-4 1.6 0.9

1.3 1.6 0.6 2.0 2.3
1.5 1.7 0.7 2.1 2-:3
0.9 0. 0.5 1.9 1.5
1.5 1.7 0.7 2.1 2.3
2.0 2.8 0.8 2.4 3.3

1.1 1:6 0. 1.7 2.20.7
1.5 1.7 0.7 2.0 2.2 0.8
1.7 2.7 0.7 2.4.3.4 0.9
2.3 2.9 0.9 3.0 3.5 1.10
0.7 0.5 0.5 1.6, 1.3 0.7

1.3 1.5 0. .9 '2.3
1.4 1.7 0. 2 0 2.2
1.6 1.7 0.7 .1 -2.?
1.4 1.7 0 2.0 2.2
0.9 0.5 .5 1.9 1.5

0.8
0.9
0.9
0.8
0.9

0.6
1.P
0.5

1.6

.6
0.4
0.5
0.5
0.6

0.9 0.5 0.5
1.3 '0.6 0.6
1.1 0.6 0.,6
1.0 h.. 0.5
0.9 0.5 0.5

1.0 0.6 04.6
2.1 2.9 0,.9
0.0 0.5 0.5
1.8-1.80.8

' 2.0 1.P 0.8

2.0 2.9 0.6
1.0 1.5 0.5
1.2 1.6 0.6
1.1 1.6 0.6
0.8 1.5 0.5

1.9 1.2
2.4 2.3
1.5 1.2
1.9 1.5
1.8 2.1

1.6 1.2
1.9 V.2
1.7 1.2
1.5 1.0
1.6 1.2

1..8 1.3
2.7 3.5
1.9-1.3
2

.6 2

2:7
1.5
1.7
1.7
1.7

3.5
2.1
2.1
2.2
2.4

19(15 PP0.1 .1990 PROJit
(1) (2) (3) (1) (2) (3)
0.1 6.712,5 H.6 7.2 2.6
9.911.1 3.0 10.511.7 3.1
3.4 49 1.2 3.6 40 1.2
3.5 4.7 1.2 3.6 4.9 ,.3
'2.63.4 1.0 2.7 3.6 1.0 .

3.2 3.8 1.1
2.6 4.6 1.0
2.0 3.5 1.0
2.4 2.4 0.9
2.5 1.7 1.0

2.0
2.2
2.0
2.2
2.6

2.4 0.9
2.4 0,.9
1.7 0.8
2.4 0.9
3.4 1-.0

3.3 3:9 1.2
2.7 4.7 1.0
2.9 3.7 1.1%
2.5 2.5 0.9
2.6 1.1:t

2.2 2.5 (3.9
2.3 2.5 0.9
2.2 1.9 0.9
2.3 2.5 0.9
2.7 45 1,.0

1.8 2.3 0.8 1.9 2.4. 0.8
2.1 2.3 0.9 2.2 2.4 0,.9
2.5 3.5 1.4 2.6 3.6 1.0
3.1 3.7 1.11 3.2 3.8 1.1
1.7 1.'4 0.7 1.8 1.5 0.8

0.9 2.0 2.4 0.8 2.1 2.5 0.9
0.8 2.1 2.3 0.8 2.2 2.5 0.9
0.8 2.2 2.3 0.9 2.3 2.4 0.9
0.8 2.1 2.3 0.9 2.2 2.4 0.9 \
0.8 2.0 1.6.0.8 2.1. 1.7 0.8

0.7
0.8
0.7
0.7
0.7

'0.11
1.0

-0.7
0.9

1.6
0.7
0.7
0.7

0.8 0. 0.5 1.6 1.3,0.7
0\8 0.5 0.5 1.7 1.3 0.7

\ 6:1 4.9 1.9 7.1 5.9 2.2
0. 0,.5 0.5 1.5 1.3 0.7

( 7' .
Raw prbjec

Adjusted projec ion.
Difference froM bafe caseA,

1.9
2.9
1.6
2.0
1.9

1.7
2.0

1.6
1.7

1.9
2.9
1.9
2.6
2.7

1.6
1.8
1.8
1.8

6

1.3-0.8 2.0
2..5 0.9 .2..6
1.3 0.7 1.7
1.7 0.8- 2.2
2.2 0.8 2.0

1.3 0.,7
1.3 0.8
1.3 0.8
1.1 0.7
1.3 0,7

1.4
3.6
1.5
2.5
2.6

4.

3.7
2.2.
2.2
2.3
2.5

1.4 0%8
,2.6 1.0
1.4 0.7
1.% .0.9
2.3,0.8

1.4 0.8
1.4 0.8
1.4 0.8
7.2 0.7
1.4 0.8,

0.8 2.0 1.5
1.1 3.0 3.7
0.8 2.0 1.6
1.0 2.7 2.7
4.0 2.,9 2.7

1.1
0.7
0.8
0.8
0.9

1.6 1.4 0..7
1.6 1.4 0.8
74 6.3 2.3
1.6L2.4 0.7

proj?ction.

3.0 3.9
1./ 2.3
1.T 23
1.4 2:4
1.4.2.6

I.

1.7 1.4
1.§ 1.5
7.8 6.6
1.7 1.5

1.1
0-.7
0.8
0.8
0.8

.0.7
0.8
2.4
0.7

4

.4



Table 18 (contd.)

m1FTFT
52 70LEDO OH
53 Cr-,AUA NE
54 VILSA OK
55 09LAN
55 ROC8F.S NY

WTSB FA
58 SHF.VIDTkl.A.

59 KnlILK AL.
60 !MENA 4A.
61 FLInT rI

62 CF9ZAY WI
63 RICHMN VIA
64 SW'.? IL
65 C:)??AP IA
(6 .1:001!:E IA

67 vICuTA FS
69 01(fl:'.1, FL'

69 FTYJCA FT
40 30r,v0K VA
71 KNO(VL TN

72 FF.ISN) CA.
73 7171.7.IG NC
74 .1,T. :';S: PA
75 P077LN WE

76 SFO'iAN wA

77 .7ACKSN rS
78 CHTN TN
79 CH
SO IN
61 AL210

A2 KTWAYN IN
83 P:0?:K IL
84 ;Fvt.? VC
85 SItnTF'SD
86 FVVSV IN,

07 8.70N9 LA
R9 .17 TX
'A(3, DrLUTH !!1(

go. 61(

91 LI'SCLN NE

92 1.:.NSNI

93 XAD:SN WI
94 C01.013 ZA
95-A:.:Al/L TX
96 HUNISV AL

97 P1CKF0.IL
q9 7A:1;0 ND
93 r':-.;70: LA

,

100, CCLUMD SC

,76

1974 firMr5"- 1980 PRfiJ
(1) (2) (3) (1) () (3)

1.1 1.9 0.8 2,..5 2.4 0.9
0.7 0.5 0.5 1.4 102 0.7
0.7 0.5 0.5 1.5 1.3 0.7
1.2 0.6 046 1.8 1.3 0.8
1'.0 0.5.0.5 1.5 1.1 0.7

411

3.5 3.2 J.2 4.1 3.1 1.4t
'0.7 0.5 0.5 1.6 1.3 0.7
0.60.4 0,4 1.5 1.3 0.7

1: 90 (0)::#112:; ;: g.:79

19111PRO.1:- 19 rpo.1

oj (3) 41), (3)

2.6 2.5 1.0 2.7 2.6 1.0
1.5 1.3 0.7 1.6 1.3 0.7
1.6 1.4 0.7 1.7...,1.5.0.7

1.9 1.4 0.8 2.0 1.5.".8%
1.6 1.2 047 1.7 1.3 0.7-

. .-

4.5 4.2 1:5
1.7 1.5 0.7
1.7 1.5 6.7 )

1.1 1.3 0.7
2.7 2.6 1.0-

4,3 4.1 1.4
116 1.4 0.7
1.6 1-.4 0.7

1.5 1.2 0.7
2.6J 2.4 1.0

,

0.8.0.5 0.5 1.5 1.2 0.7 1.5
)

1.2 0.7 1.6 1.3 0.7
0.9 0.5 0.5 .3.7 1.3 0.1_1.7 1.3 6.7 1.8 1.4 0.8
3.4 3.2 1.2 1.8 3.7 1.,3 4.0 3.8 1.4 4.2 4.0 1.4
0-8 0.5 0.5 1.5 1.2 0.7 1.60.3 0.7 106 1.3 0.7
0.7 0.5 OA 1.5 1.3 0.7 1.6 1.4 0.7 1)7 1.5 0.7

0.8 0.5 0.5 1.7 1.4 0.7 1.7 1.5 0.7 1.8 1)5.0.8
1..9 1.8 0.8 2.5 2.4.1.0 2.6 2.5 1..0 2.72.6 1.0
0.6 1.4 0.4 1.4 2.2 0.6 1.5 2.3 0.7 -1.6 2.4 0.7
0.6 0.4 0.4 1.4 1.2 0.7 .1.5 1.3 0.1 126 1.4 0.7
1.5 1.7 0.7 2.N 2.5 0.9 '2.5 2.7 0.9 2 6 2 3 1 0

5.9 6.9
1.4 1.7,
1.0 1.5
0.7 0.5
-0.5, 0.4

1.2 1.6
0.7 1.5
4.8 U.
4.6 4.5
0.6 0.4

4.8 46
4.8 4.6
0.5 0.4'
Q.3 0.4
2.7 3.6

1.3 1.6
0.4 0.0
0.5 0.4
0.7 0.9
0.5 0.4

1.1 0.6
2.6 3.0
1.0 1.5
0.5 0.4
4.4.4.5

2.6 3.0
0.3 0.4
0.5 0.!,
2.3 2.9

1.9
0.7'.
0.5
0.5
0.4

1

6.5
2t.2.

1.8
1.4
1.3

7.4,2.0
2.5 0.9
2.3 0.8
1.2 0.7
1.2 0.6

6.7
2.3
1.9
1-5
1.4

0.6 2.0 2.4,0.8 2.1
OM 1.1 2.1 0..6 1.4

5.5 5.3 1.8 .5.8
1.5 5.4 5.4 1.7 5..6

0.4 1.3 1.1 0.6 1.4

1.6 5.6 5.4 1.8 5.9
1.6 5.8 5.5 1.8' 6.0
0.4 1.4 1.3 0.6 1.4
0.4 1.2 1.2 0.6 1.3
1.0 3.2 3.5 1.1 3.3

0.6 1.7 2.1 0.7 1.8
0.4 0.9 1.0 0.5 1.0
0.4 1.0 1.0 0.6 1.1
0.5 1.4 1.1 0.6 1.4
0.4 1.3 1.2 0.6_ 1.3

0.6 1.7 1.2 0.7 1.8
1.0 3.0 3.4 1.1 3.1
0.5 1.5 2.1 0.7 1.6
0.4 1.1 1.0 0.6 1.2
1.5 5. 5.3 1.7 5.5

1.0 2.9 .3 1.1 3.1
0.4 1.2 .2 0.6 1.2
0.4 1.7 .6 0.7 1..6

0.9 3.0 .6 1.1 3.2

7.7 2.1 .7.0'8.0 22
2.6 0.9 2.5 2.7 0.9
2.4 0.11 .2.0-2.5 0.8
1.2 0.7 1.6 1.3 0.7
143 0.6 1.4 1.3 0.7

2.5 0.8 2.2 2.6 0.9'
2.2 0.7 A.5 2.3 0.7
5.5 1.8 6.4 3.8 1.9
5.6 1:8 5.9 5.8 1.9
1.2 0.7 1.5 1.3 0.7

5.7 1.9 6.1 5.9 1.9
5.8 1.9 6.3 '6.1 2.0
1.3 0.7 1.5 1.4.0.7
1.3 0.6 1.3 1.4 0.6.
3.7 1.2 3.5 3.8 1.2

2.2 0.8 1.9 2.3 0.8
1.0 0.5 1.1 1.1 0:6
1.0 0.6 1.2 1.1 0.6
1.2 0.7 1.5 1.3 0.7
1.2 0.6 1.4 1.3 0.7 .

1.2 0.8 1.9 1.3 O.&
3.5 1.1 3.3 3.7 1.2
2.1 0.7 1.7 2.3 0.7
1.1 0.6 1.3 1.2 0.6
5.5 1.8 5.85.0 1.8 1

3.5 1.1 3.2 3.6 1.1
1.3 0.6 1.3 1.4 0.6
1.6 0.8 1.9 1.7 0.8
3,7 1.1 3.3 3.9 1.2

./
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CONSTMINED EQUATION1/4

Copsequently; .Vje turn to another version of the viable stationS

model Chat does produte projections based on thacomplete d'isappearave

of the handicap. We call this our:constrained,. esuation,because it'is.
0

estimated subject to certain constrai ts (in the cdvfficients of th01

variables,, the technical details af w ich are sec .0qt ippendix A.

The basic idea behind the constrained equatton is.fairly straight-

forWad. :The tehd isThas.ed on the followi:ng obseryaion: The total

1

number of stations.,. VHF alnd UHF, that a market ould support if the
' s.

handicap &isappwed is equal to the number of VHF-Stations it wouldrsupport.

'wea-ethere no limits on VHF. spectrum allocations. Thus our. tat/Feduces..

.to estimatrng the latyr quanfity, or what we call the "LualmitW
%

rotionship. Since all VHF allocatiod.are in use in almost all markets

we cannot estimate an unlimited VHF relationship'.directly.. We-know that

the number of VHF stations is already bumping up against the ceiling of

A

channel assignments, but .wa do no%.know hRIA7Hhard it is pushing in dif-'.

I.
. ferent Markets:. One suspects that VHF allocations are very restr ctive:

in somemarkets (Philadelphia and BoSton, foraxample) and much less so

in.oChers (say Seattle and Denverr: If one coutd.somehow separate Out

markets here there 1.s little or nO pressure. on. VHF allocatiOns,'ope,could

use'just these markets to estimate an unlimited-VHF relationship...

Our'tonSirained equation does something very much like that. We

take the, presence of UHF statioT/o be an inditation of pressure on.VHF

allovtions. That' is; if a- market now supports a UHF. station, we are.

\quit sure that it toad support anotherYHF 'Station if allocations ,

permitted., The more UHFs it supports, the greater is the presumed pressure'

on VHF allocations. To find the unlimited-VHF line, we first estimate

the.viable stations model (subject to constraints-described in Appendix A);

this gives us a relationship between the number of UHF stations, number

of Vlit's, television households, and other variables. We then find points

of no.pressure on VHF allocations by setting, the number of UHF stations.

equal'to zeroAand solving for the number of VHF atatioqs. Thase points

*
This method is an elaboration of That used by Stanley M. Besen and

Paul J. Hanley in 'Market Size, VHF Allocations, apd theyiability of

Television Stations," Journal of Inastrial Economi6s, September 1975.

* 9 8
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'constitute the unliml!ledVHF line. 4

' V

The unliMited---VHF" 1.(ine is, used -to Uià1e the "prdjections in 'Table
i*

The unlimited-VHE'line. gives direCtly an 6stimate of, the total number of

stations the market' would supportUHF sttions,p1us untindiCapped UHF

stations. From this-numbet;we subtrace thenumber ok VHFs to get the pro

jected number of UHFs In Table 19. COlumn 1 is'the.straight projectlon.
. ,

Column Vis column 1 plus or, mtnus the .cons.tah adJtment factor !of the

..cons.trained equation. Column 3 showsliow mucti. 4ifference,disappearance
'

he handicap makes by comparing these projecttons with .phe 'constraine

ti-on4ase can prdjections in 'Table 4.... For example, diSappearance
'e

of the handicap increases projected UHFstations in New,York in 1990.by

In,1974, the projected!difference is larger--.4.8 stationsbecause

UHF Staeions.in the base case projections 'suffer not just from-the handi-
.

,

cap but froM incomplete UHF .set penetration as well. The 9:8 station

Ancrease teqects removal of both burdens.*

As shown in summary Table 20, the total number,of UHF stations pro-
4

jected using the constrained.equation assuming complete disappearance of

the handicap (280) is about the same ag the ptojection using the four-
.

Year eqpation assuming a."large"-decrease in the handicap. and/or Improvement

in eCondmic canditons.(290)

-An-apparent weakness of this second mezhod is that it does not pro-

vide any estimateof the rate at which the handicap will decrease and
I

when,, if ever, it will disapi'ear-entirely. However, even if it were

possible to isolate past trends in the handicap, its future course would

-remain hielly speculative and heavily dependent on FCC policy changes

such as those recently suggested.by the Council.for. UHF Broadcasting and :

c -
others.

ap.

9 9
4,

*
in September 1975 the Council for UHF Broadcasting filet a petition fo

rulemaking to require that whenever a.VHF antenna is_affixed to a tele 'ision
areceivz_by-tlie manufa5turer, an. effective UHF.antenna must be likewis af-.

fixed to ihe receiver, as,one 'way to promote greater parity between U and

VHF.. The speed With whithsthe UHF handicap.is redUced will depend,up n FCC.
action regarding this petition,.as well as in considering imposition f mare

stringent UftF tuner specifications and other approach Ele to reducing t e UH

handie 4
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MARKET
RV NY.

LA CA
CHCAGO IL
PHIL P4

OTPOIT

13-CSTCN PA
SF CA
CLVIN0
WA SH C.0

10 PITT

11 STLOLS
12 DALLAS
13 MINN
14 SALT'

I 15 HOLSTY

PA

m0
-TX

mN

mr.)

Tx

INOPLS
C I NCI CH
ATLANT CA
HARTFO CN
SEATLE ha

21 MIAMI FL
22 KANCTY t0

: 23 mICWAJ
425 SACRA ',Ca
26 MEmPH TN

27 CCLUP8 CH
2e TAMPA FL
ZS PORTIA .CR
30 NASHNL TN
31 NEhORL LA

32'DEKVE1 CO
33 PRCV F

34 (MANY ny
,3! SYQACU t.
'36 ChARLS wV

3? GANOPP
3e LOLS-VL Ky--

c OKCITY CK
0. 8IPM .Al
1 OAYTEN CH

42 CHARM'
43 PHOeNX
44 NOPFLK
4.5 NA NT
46 GAt011.F.

4 GRN8FIC
48 SAITAK
4S IlitiKsEil
50 WO*

NC

'AZ
vA
Tx
SC

NC
UT
'PA
AR

.Column (;)

q:0Co1urnn' (/)

Column (3)

/V

ITable 19

PROJECTIONS:.ASSUMING LIRy RANDI AP
° DISAPPEARS,' CONSTRAINED EQU,ATI

6 /

1974 PRCJ 19.80-PROJ 985 PROJ
(1) (2) ,(3) / (11 621 (3). ( ) (l (s)
124211.8 See. 1-3.312.9 2.8 1 .013.7 3..0
4.8 8.5-2.5, 5.8 9.i 1.3 .310.0 1.4
6.1 :5.4 2.4 6.7 6.0 1.5 .0 6.4 1.e
5.9 5.3 2.3 6'.3 6.5 5.91.0
302 3.3 1.3 3.5 3.6 0.7 . 0.8.

4.5 4.4 2.4 4.9 4.7 1.1 5 1 4 9 1 2

5.,0 2.6 3.9 5.5 u.S 4.1 5.6 1.0
36 3:5 1.5 3.6 3.7 0.8 3.9 3.7 0.9
2.6 ?.1 1.1 3.1 2.7 0.6, 3.5 3.1 07
3.1 2.3 2.3 3.4 2.4 0.7 3.2 2.4-\0.13,

,
1.8 2.1 101 1.9 2.2 0.4 2.0 2.2 0.4
210 2.1 /.1 4.3 4.3 0.5 2.5 2.6 0.6
_1.6 1.5 1.5 1:8 1.7, 0.4. /.0 1.8 0.4
-2.3 2.2 1.2 2.4 2:2 0.5 2-.5 .2.3 045
2.6 3.0 1.0 2.9 3.3 0.6 3.1 a3.5 0.7

1.3 1.9 0.9 1.5 2.1 0.3 1.7 2.2 0.4
2.1 2.0 1.0 2.4 2.1 0.5 2.3 2.2 0. 5

2.5 1.3 28 3.o 0.6 3.0 3.9 0.7
3.1 3.3 1 3 3.4 3.4 0.7 3.3- .;.5 .0.7
0.4 0.3 0.3 0.4000.4 0.1 0.5 0.5 6.1

.1.5 1.8 0.8 2.2 2.5 0 2.5 2.8 0.5
2.1.1.1 2.2 2 .5 2.3 2.3 0.5

2.0 2. 0.5 1.1 1.9 0.5
2.0 2.1 1.1 2./ 2.2 0.5 2.2 1.3 4.5

1.7 1.7' 1.9 1.8 0.4 1.9 1.8 0.4

1.8- 1,0 1.0 2.0 1.1 0.4 1.1,1.2 0. 4
2.4 2.1 1.1 2.9 2.7 0.0

c 4,3.2 2. U.7
1.0 0.3 0.8. 0.9 1.2 1.0' 0.3
1:3 1.8 1.8 2.0 1.9 O. 2.1 1.0 0.5
1.7 1.8 0.8 1.8 1.8 0..4' 1.8 1,9 0.4

0.7 0.7 1.2 1.0 0.3 1.4 1.1 0.3.1.0
2.0 1.0 1.0 2.1 1.2 0.4 2.2 1.2 0.4

a 1.6 1.1 1.7 1.1 0.4 '1.7 1.1 0.4
1.4 p.t3 0.8 ,1.5 0.8 0.4 1.5, 0.9 0.4
1.6 1.2 1.2 1.6 1.2 .0.4 1.6 1.2 0.4

1.6 1.2 1.2 1.1 1.2 0.4 1.7 1.3 0.4
2.-7' 3-.-1 1;1 2.-8- 3.-3 0.-6 2.9 3-.4 0.6
1.7 1.3 1.3 1.8 ;1.4 0.4 1.8 1.5 0.4

. 2.5 2.3 1.3 . 2.6\12.4.0.5 2.7 2.4 0.0
2.6 2.2 1.2 2.7/I 2.3 0.6 2.7 4.3 0.6

2.8 3.4 1.4 2.9 3.6 0.6 3.0 3.6 0.6
0.8 1.5 0.5 1.1 1.7 0.2 1.2 1.9 0.3
1.5 118 0.8 1.5 1.8 0.3 1. 1.8 0.3
1.5 2.0 1.0 1.5 2.0 0.3 1: 2.0 0.4
1.6 2.5 1.5 1.8 2.6 0.4 l.A .4.7 0.4

1.5 1.2 1.2 1.7 1.7 1.5 0.3
1.5 1,t3 1.3 1.5 1.3 0.3 1.6 1.4 0.4
V.5 4.5 1.5 4.6 1..2 4.7 4.7 1.3
144 1.3 *1.3 1.3 0.3 1:6 .1.4 0.3

: Raw. projection.

: Adjusted protection.
: Difference from base case projection.

1 11(1 *

1990 PROJ
(111/(2) (31

.14.-414.4 3.3
6.'00.5 1.6

_7.6 6.7 1.7

5.1
6.1
3.3
3.6
2.4

1.8 2.3 0.4
2.3 0.5

3.2 4.1 0.8
i.4 3.5 0.7

a.6 0.2

2.9 3.2 0.,6.
-2.3 2.4 0:5
2.2 1.9 u.5.
2.3 2.4 0.6
20 1.9 0.5
4.1 1.3. 0.5
3.4 3.2 0.6
1.3 1.1 .0.3
4.1 2.1 0.5
1.8 1.9 0.4
1.5 1.2 0.3
2.2 1.3 0.5

142 0.4
1.:5 0.9 0.4
1.6 1.2 0.4
1:7 1.3
3.0 345
1.9 1.6
2.7 3.5
2.8 2.4
3.1 3.-7 0..7
1.4. 2.1 U.'3-
1.6 1.9 0.4
146 2.0 0.4
2.0, 2.6;0.4

1.6 0.4
1.7 1.5 0.4
4.8 4.8 1.4
1.6 1.4 0.3



'Table 19/contd.).

MARKET
52 TCLECO 'CH
53 CMAHA NE7
54 TULSA CK
55.0RLAN FL
se ROCHES NY

57 HARtSR PA
58 SHOPT LA
SS MbEILE AL
6C DAVENP IA',
6lFLINT P4I

62 GRN8 AY HI
63' R 1 CH MN VA
e 4 SPRNGF IL
65 CCRR AP j
66 OHCINE IA

67 WICHTA KS
66 JKSNVL FL ,
6S PACUCA KY
70 RCANCK VA
71

1
KNCXVL TN

-

72 FRESN: CA
73 RALE IC NC
74 JCHNST FA
75 PC,RTLN
TE SPCKAN

77 JACK SN
TE CHAT TN
TS YGSTN
80 SBENC

,1 81' AL FUG:

HS

TN
CH

foi

1974 PR'CJ

1,4
1.3
1.3
2.4

4.2
2.3
2.2
1.2
1.2

82 FTKAYN IN
83 PECR IA IL
84 .GPNIVLE
85 SICUxF
81) EVAN:5V. IN

87 -8ATCNR LA
88 BE AUor TX

4.1
4.1

1.2
1.1
3.1

2.0
09

as, OULUTH N'N 1.0
90WHLZIG. HV 2.0,
91 LIACLN NE 1.1

LANSNG 141 2.0
93 MAC! SN HI 3.0
94 COLUH9 GA 2.0
95 AMAR IL TX, 1.0
96 KAT SV AL , 4.0

97 ROCK FO IL. ..1.1).
9t FAPGC 'NO ( 1.0
95 14rNRC. LA' 2.6.

'100 CCLOPI1 sc 3.0

80

i

1980 PROJ 1985 PROj 1990 .-PROJ
121 131 111 12.1 131 (1) 121 1.1/ 111' 14.1 131 .

2.1 1.1 2.6 2.2 ',Oat 2.6 2.3 0.7 2.7,2.3 0.7'
1.0 1.0 1.3 1.1 0.3 1.4 1.1 Uo43. 1.4 1.1 0.3,
1.2 1.2 1.5 1.3 0:3 1.5 1.3 0o3 1.6 1.4 ty.4
1.0 k.0 1.8 1.3 0.4 1.9 1.4 0.5 2.0: 1.5 0.5
0.7 0.7 1.5 0.8 0.3 1.5 1.6 1.0

. ,
0.3'

1.4 3.5,1.0 3.7 3.5 1.0 3.7 3.6 1./.1
1.3 1.3 1.4 1.3. 0.3 frt. 1.3- 0.3 t.3
1.3 1.3 1.3 1.3 0.3 1.4 1.3 0.3

1.5
1.4 1.4 0.3

0.8 6.8 1.3 11.8 .).3 J.3 0.8 0.3' 1.3 0.8 043
2.0 1.6 2.5 2.1 0.6. 2.5 2.1 0.6 1.6 2.2 0.7

0.9 0.9 1.3 1.0 0.3 1.3 1.'0 0.3 1.4 1.0 0.3
1.1 1.1 1.5 1.2 0.3 1.6 1.3 0.4 1. 7 1.3 i.4
3.0 1.0 3.3 3.1 0.8 3 4 0.9 3.4 .3.2 0.9
1.0 1.3 1.0 0.3 .3 A.0 0.3 1.4 1.0 Uo 3
1.1 1.1 1.4 1.2 0.3 1.2 0.3 1.4 1.2 0.3

1.4 1.4 1.3 143 0.4 1.3 1.3 0.4 1.3 "1.3 0.4
1.1 1.1 2.4 2.2 0.6 2.5 2.310.6 2.5 2.4 0.7
2.2 1.2. 1.3 /.3 0.3 1.3 2.3 0.3 1.3 2.3 0.3
1.1 1.1 1.4 1.1 0.3 1.4. t.a 0.3 1.5 1.3 0.3
2.6 1.0 2.4 2.7 0.5 2.5 2:7 0.5 2.5 2.8 0.6

6.0 1.0 4.2 6.0t1 4.2 6.0 1.2 4.2 6.1 1..2
2.5 1.5 2.4 2.o 5 2.5 2.7 U.5 2.5 2.!7 0.6
2.8 1.0 2.3 2.9 0.6 2.3 2.9 0.6 2.4 2:9
1.0 1.0 1., 1..0 0:3 1.2 1.0 1,0 U44.,
1.1 1.2 1.1 0.3 1.2 1.1 0. 3, 1.2 1141 0 3

2.5 1.5 2.2 2.5 0.4 2.2 4.5 0.5 24 .Z.6 0.5
1.9 0.9 1.3 2:U 0.3 1.3 2.1 0.3. 1.4 2.1 0.3 .
4.2 1.2 4.1 4.3 0.8 4.2 4.3 0.9 4.2 4.J 1.0
4.4 1.4 4.1 4.4 0.9 4.1 4.4 0.9 4.1 4.4 1.0
0.9 0.9 1.2 1.0 0.3 1.2 1.0 0.3 1.2 1.0 0.3

4.2 1.2 4.1 0.9 4.1 4.3 0.9 4.11 4.4 0.9,
4.5 1.5 4.6 0.9 4.1 4.6. 1.0 4.2 4.6 1:1
1.1 1.1 1.2 1.2 0.3 1.2 1.2 0.3' /.3 0.3
1.2_ 1.2 1.1 1.2 0.2 1.1 1.2 0.1 1.1 0.3
3.0 .1.0 3.1 3.1 3.2 3.1 0.7 .3..2 3.1 O. 7

1.9 C.9 2.0 1.9 0..4 2.6 1.9 0.4 2.0-1.9 0.5
0.8 0.8 1.0 0.8 0.2 1.0 0.8 0.2 1.0 0.8 0.2
0.8 0.8 1.0 '0.7 0.2 1.b 0.7 0.2 0.9 9.7 0.2
1.5 1.5 2.0 1.5 0.5 2.0- 1:5. 0.5 2.0 1.5 0.5 ,

1.4) 1.0 1.2 1.0 0.3 1.2 1.1 0.3 . io2 1.1 0.3

1.2 1.2 2.1 1.2 0.4 2.1 1.2 0.5 2.2 1 .3 0. 5
2.7 0.7 3.0 2.8 0.6 3.1 2.8 0.7 3.1 2.9 0. 7
2.1 1:1: 1.0 2., 0.4 2.0 2..1 0.5 2.1 O. 5
0.8 0.8r 0.9 0.8 0.1 0.9 0.8 0.3, 0.9 0.8 O. 3
4.4 1.4 4.1 4.5 1.1 4.1 4.5 1.1 4.2 4.6 101

2.8 0.8 3.0 2.8 0.7 3.0 2.8 0.7 13.0 2. 8 0.;
1.1 1.1, 1.0 1.1 0.2 1.01.1 0.3 1.0 1.1 O. 3
2.3 2.3 2.0 2.3 0.4 2.0 2.3 0.5 1.0 /. 3 U. 5
3.4 1.4 3.0 3.4 0.6 344. 3.4 0.7 3.1 3.5 0. 7

101



Table 20

SUMMARY OF,PROJECTIONS FOR DECREASED UHF HANDICAP

, 'OR IMPROVEMENT IN ECONOMIC CONDITIONS

4

Projeftion
1974 1980 1985 ,990

(I) (?) , '(1) (2) .(1) (2) (1)r (2)

Narrow coun;, Table 17:' , 130

'

Excluded stations, flat 27

Total P
1

157
, ' ' ' t

Excluded statimpl propOrtionai 9

Total 4 166 ,

191 ;201 21

, 27 . 27 .. _1
+33 218 +42 228 +43 238. +44

t

1)v
l''

26 29

+42, .244 i +54 257 .+55 20 457

Narrow count, Table 18 i68 39 251 263

Excluded stations, flat 27 27 .27 . /27

195', +71. 266,.+90 +93' 1.290 +96

1 .
q

Ex4uded stations, proportional 20 40. 43

otal 215 ( ±91 306 +116 .321 +119 336 +123

4

,Total

4

. rrow counWMble 19 ,224 L, 237 245,
.

253
0 1 -, .1

Ucluded staion, flat ' m27 . 27 27 I 27

4 1 1

., Tntal .
'Si +127 ' 264 +52. 2-72 '1+56. 280 +61

,

,

\ o ,'

Exclude'd 'stations
/

, propOrtional I 35 '.' -39. 4i 43

Total .
286 '+ik TE ''+67, -3-1-3 +73 Til. +78

Column (1): Projected stations,

Coluln (2): pifference from basen.case totals,
-

4

CO

H

1.0 3
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VILI: RANGE OF THE PROJEGTIONS AND IMPLICATIONS
FOR SPECTRUM ALLOCATIoN

THREE MIXEP CASES.

All of the pro)ections we have.presented so far have been pure

cases in the sense.thst we check out only One,develo ent at a time

(in addition'to the base case assumptions). Mixed cpses involving

combinations of developments may also be ,of interest and are easy to

prodnce,using our_computer model. As 'examples, we present three of.

tbeM in this subsection.

We. saw in the base case that population and income groweh and,

especially, .100,percent UHF set, penetration', are sufticient to cause

a large increase in,UHF §tations. 'Figures rom Table 5.show UHF

stations in the top 100 markets (including,the stations that, are ex-

cluded from our narrow count, projected flat) increasing from' 124 in

1974 to 176 in 1980 and 194 in. 1990.
-

One tight want to know what combination of other developments

would-be. sufficient to offset that growthIthat ins, :development's such that
-

the number of stations in 199.0 would be about the same as.the 124 sta-

a

..tions in our 1974 base case, although Oere might be some variation within

markets. The qnest.ion iS easy to answer by.trYing different

combinations of assumptions in our model. Using our basic quadratic equation,

we find that it takes the following formidable combination of develpp-

ments to produce little or ,no growth.to 100:

o Cab/e penetration a minimumof 50 percent and ranging up
*

to 85 percent,

83 VHF'drop-in stations on the air

o 30 percent of the market siphoned off by pew video- services.
,

Table 21 shows the market-by-markei projections for this case.
.

*
Precisely, the fraction of homes in the market without cable declines

to 50 percent of its 1974 Val*.

1 ()



MARKET
1 NY NY
2 LA' CA

3 CACAGO,IL
4 PHIL PA
5 OTROIT MI

6 BOSTON MA
7 SF CA
8 CIVINO OH
9 WASH OC.

10 PITT PA

11 STLOUS MO.
12 OALLAS Ti
13'M1NN MN
14.8ALT MO
15 ACUSTN TX

It INDPIS IN
17 CINC1 "OA
18 ATLANT GA
19 AAATFO'CN
20 SEATLE WA

21 MIAMI
at KANCTY
23 MILWAU
25 WICPA
26 MEMPH

27 COLUM8
28 TAMPA
29 PORTLN
30#NASHVL
31 NEW1RL

FL

MO
WI
CA
TN

OH
FL

OR
TN'

LA

32 DENVER CO
Y3 PROVIO RI
34 ALLANY' NY

' 35 SYRAtU NY
3t GNARLS WiP

37
38
39
40

42
43
'44
45
46

GRNDRP
LCOSVL
OkCITY
AIRM
OAYTCN

CHARLT
PHOENX,
NORFLK
SANANT
GRNVIE

MI

KY
OK
AL
OH

NC

VA
TX
SC

47 GRNORO NC
48 SACTLK UT
49 WLKSEIR PA
5.0 I-111.RK AR

Column (1):
Column (2):
Column (3):
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Table 21'

"NO. GROWTH" fRQJECTION

1974 PROJ 1980 PROJ
(1) (2) (3) (.1) (2) (3)
2.4 1.0-1.0 4.0 2.6-1.4
3.2 4.41.6 4.5 5.7-2.0
1.3 2.6-0.4 1.7 3.10.4
1.3 21.6....0.4 1.7 3.0-0.4
0.8 1.7...0.3 1.1 2.0-0.4

1.0 A.7-.0.3 1.5 2.2-0%4
0.6 2.6-0.4 1.4 3.1-04
0.7 1.4-0.6 1.0 1.7-0.7
07 0.7-.0.3 1.0 1.0...0.4

0.3-0.5-0.5 0.8-0.0-0.7

0.4 0.7...0.3
0.5 0.7-.0.3

0.6 0.7.0.3
0.5 1.4.-0.6

0.2 0.6-0.4
0.6 0.7-0.3
0.4 1.4-0.6
1.1 1.7-..0.3

0.3 0.6-3.t
0.10.3-0.7
0.3 0;4-0.6
005

0.4-0.2-0.2
0.7 0.7...0.3

-0.0-0.4-0.4
0.5 0.8...0.i

0.4-0.2-0.2
0.0-0.5-0.5

002 0.9-1.1

0.3 0..3-20.7
0.4 0.2-0.8

0.9 1.7-.0.3
0.1 0.6-.0.4
0.1 0.5...0.5
0.3 0.8...0.2

0.6-0.4

0.10.2-0.2

3.3 2.1..0.9

0.8 1.20.3
0.9 1.1-.0.3
0.8 0.4-0.3
0.9 1.1-0.3
0.8 1.6.-0.7

0.5
0.9
0.8
1.5
0.7

0.$
0.4
0.6
0.9
0.5

1.8-0.7
2.1-0.4
0.4-0.2

1985 PROJ
(1) (2) (3)

,4.2 2.8-1.5
4.8 6.0-2.1

1.8 3.10.5
1.2 2.1-0.4

1990 PRO
1) (2) (is)5

4.4 3.0-1.
5.1 6.4-2.3
1.9 3.3-0.4
1.9 3.2.00.5
1.3 2..40.4

1.6 2.2-0.4 1.7
1.2 3.2-0.4 1.3
1.0 '1.7-0.)7 1.1
1.1 1.1-014 1./
0.6 0.0-0.7 0.9

0.9 1.2-0.3
1.13 1.20.3
0.9 0.5....0.3
1.0 1.2...0.3

0.9 1.7-0.7

0.6
1.0
0.8
1.6
o.a

0.9
0.4
0.6
0.9
0.5

0.7 0.1-0.3 6.8
1.1 1.1-0.4 1.2
0.4 0.1-0.4. 0.5
0.50.1-0.6 0.6
0.8 1.1...0.3 0.8

0.4s0.1-0.4
0.8 0.1-0.3

0.6 0.1-0.3
0.1-0.3-0.8

0.4-0.1-0.6
0.4 1.1...1.3
0.7 0.3-0.3
016 0.0-0.9
0.7 0.5-0.9

1.4 2.1-0.4
0.4 0.9-0.5
0.3 0.8-0.6
0.7 1.2-.0.3
0.4 1.1..0.6

0.6 0.3-0.3

3.9 2.7-1.0

Raw projection.
Adjutsted projection.
Difference from base case-projection.

1.1-0.5
1.2-0.3
1.8-0.7
2.1-0.4
0.5-0.1

0.9
ral
0.9
1.0
0.9

0.7
1.0
0.9
1.6
0.9

1.2.-.0.3 1.0
0.7-0.8 0.5
0.70.7 0.7
1.2-0.3 1.0
0.10.7 0.6

0.2.-0.3 0.8
1.2-0.4 1.3

0.2-0.7 0.6
1.1-0.3 0.9

0.5 0.1-0.5
0.9 0.2...0.3
0.4-0.1-0.6
0.6 0.2-0.3

0.5 1.21.3
0.8 0.40.3
0.7 0.(...0.9
0.7 0.6...1.0

1.4 2.2.-0.4
0.4 1.0-.0.5
0.4'0.8-0.6

- 0.8 1.2...0.3
0.4 1.1-.0.6

0.40.3
0.4 0.00,6-
4.1, 2.9-1.0

2.3-0.4
3.3-0.4
1.8-0:8
1.2-0.4
0.1-0.7

1.3-0.A
1.3-0.3
0.6-0.4
1.2-0.3
1.8-077

1.2-0.5
1.2-0.3
1.9-0.7
e.2-0.4
0.6-0.1

1.40.3
0.7-0.9

+270.7

0.2-0.3
1.2-0.4
0.2-0.5
0.2-0.7
1.20.3

0.6 0.2-0.5'

0.5-0.0-0.7
0.7 0.2-0.3
0.2-0.2-0.8

0.5
0.5
0.9
0.7
0.8

1.5
005
0.4
0.8
0.5

0.0-0.7
I.21.4

0.71.b

2.3-0.4
1.1-0.5
0.C-0.7
1.3-0.3

0.7 0.40.3o
0.5 0.20.6
4.3 3.11.1
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Table 21 (contd.)

84

. -
1974 PROJ 1980 PROJ 1985 PROJ 1990

MARK FT 411 (2) 131 (1) (2) 131 (1) (2) (3) I LI U) 131

52 TOLEDO OH 0.8 0..7-0.3 1.2 1.1-0.3 1.3 1.1-0.4 1.3 1.2-0.4
53 OMAHA NE 0.5 0.34.2 0.6 0.3-0.3 0.6 0.4-0.3

54 TULS A OK 0.1-0.2-0.2 0.6 0.3-0.3 0.6 0.4-0.3 0.7 p.4-0.3
55 ORLAN FL 0.8 0.2-0.3 0.8 0.3-0.3 0.9 0.3-0.3
56 ROCHES NY 0.3-0.2-0.2 0.1p 0.1-b.3 0.6 0.2-0.3 0.7 0.2-0.3

57 klARI St1 PA L. 1.5-0.51 2.2 1.9."0.5 2.3. 2.0-0.6 2.4 2.2-04
58 SHRV PT LA -0.1-0.5-0.5 0.1-0.1-0.8. 0.1-0.4-0. 8

59 MOBILE AL -0.2-0.4-0.4 0.2 0.1-0.6 0.3 0.1-0.6 0.3 0.2-0.6
60 DAvENP IA -0.2-0.6-.9.6, 0.0-0.4-0.8 0.0-0.3-0. 8 0.1-0.3-0.8
61 PL INT MI 0.9 0.7-0.3 1.2 1:0-0.3 1.3 1.1-0.4' 1.3 1.2-0.4

62 GRNBAY WI 01-0.24-0. 2 0.5 0.2-0.3 0.6 0.3-4.3 0.6

63 RICHmN vA 0.270.2-0.2 0.7 0.3-0.3 07 0.3-0.3 0.8 0.4-0.3
64 SPRNGF IL 0.4 0,2- L. 8 0.6 0.4-2.0 0.6 0.4-2.0 0.7 0.5-2.1
65 CDRR AP TA 0.1-0.2-0. 2 0.5 0.3-0.3 0.6 0.3-0.3 0,7 0.4-0.3
66 OMOI NE IA 0.14%2-0.2 0.6 0.3-0.3. 0.6 0.4-0.3 0.7 0.4-0.3

67 ICHTA KS -0. 1-0.4-0.4 0.3 0.0-0.6 0.1-0. 6 0.4

68 JKSNVI. FL 0.8 0.7-0.3 1.2 1.1-0.3 1.3 1.1-0.4 1.3 1.2-0.4
69 P A DUCA 14Y -0.2 0.6=0.4 O. 2 L.0-0.6 0.2 1.1-0.6 0.3, 1.1-0.6

70 ROANOK vA 0.0-0,2- 0.2 0.5 0.3-0.2 0.6 0.4-0.3 0.6 0.4-0.1
71 KNOX VL TN 0.6 0.8-0.2 ' 1.1 1.3-0.3 1.2 1.4-0.3 1.3 1.4-0.4

72 FRESNO CA -0.2 0.7-4.3 -D. L 0.8-4.6 -0.1 0.8-4.7 -0.1 0.9-4.9
73 R ALE IG NC 0(5 0.8-0.2 1.0 1.3-0.3 .1.1 1.3-0.3 1.2 1.4-0.3

' 74 JOHNS!' PA -0.3 0.3- 0.7 0.0 0.6-1.0 0./ 0.6-1.0 0.1 0.6-1.1
75 PORT LN ME -0.?-0.4- 0.4 0.2-04-0.6s 0.2-0.0-0.6 0.3 0.0-0.6
76 POK AN WA -0.1-0.2-0.2 0.4 0.3-0,2 0.5 0.4-0.2 0.5 0.4-0.2

77- JACK SN MS -0.4 0.0-1.0 -0.1 0.3-1.3 -0.1 .0.3- L. 3 -0.1 0.3-1.4
CHAT TN TN -0.2 0.6-0.4 0. 2 D.9-0.6 0.2 1.0-0.6 0.2 1.0-0.6

79 YGSPN .N3H 2.5 2.3- 0.7 3,02.7-0.8 3./ 2.9-0.8 3.2 3.0-0.9
80 S BEND IN 0.6 0.6- 2.4 O. 8 0.8-2.8 0.9 0.8-2.9 1.0 0.9-3.0

At.po NM -0.5-0.6-0.6 -0..2-0.4-0.9 -0.2-0.4-0.9 -0.1-0.3-L.0

82 F TWA YN IN 2.5 2.3-0.7 3.0 2.8-0.8 3.2 3.0-0.8 3.3 A.1-0.9
83 PECR TA IL 2.5 2.3- 0.7 3.1 2.9-0.8 3.3 -3.0-0.9 3.4 3.2-0.9

84 GPNv LE NC -0.1-0.2-0.2. 0.5 0.4-0.2 0.5 0.4-0. 2 0.6 0.5-0.3
85 SI OUXF SD -0.6-0.6-0.6 -0.4-0.3-1.0 -0.4'-0.3-1. 0 -0.3-0.3-1.0
86 EVANS)/ IN O. 2 O. 5-1. 5 O. 4 0.7-1.7 0.4 0.7-1. 8 0.5 0.8-1.8

87 BA To Nil LA 0.4 0.8-b. 2 0.7 L.1-0.3 0.8 1.1-0.3 0.8 1.2-0.3

88 BEAUHT Tx -0.1-0.1-0.1 0.2 0.2-0.2 0. 3 0.3- 0. 3 C.3-0.2

89 DULUTH MN -0.1-0.1-0. 1 0.3 0.2-0.2 0.3 0.3-0. 2 0.4 0.3-0.2
1 90 NHL I NG wv 0.1-0.2-Q.2 0.5 0.2-0.2 0.5 0.3-0. 2 0.6 0.3-0.3

91 L I NC LN NE -0.1-0.2-0.2 0.4 0.3-0.2 0.5 0.4-0. 2 0.5

k

92 LANS NG "MI 0.3-0.2-0.2 0.7 0.2-0.3 0.8 0.2-0:"5 0.8 0.3-0.3
93 HAD! SN WI 1.2 1.6-0.4 L.5 1.9-0.4 1.6 2-.0-0.4 1.7 2.0-0.5
94 COLUmB GA 0.2 0.8=0.2 0.6 1.1-0.2 0.6 1.2-0.3 0.7 1.3-0.3
9 5 AmAR IL Tx -0.C-0.2-0.2 0.3 0.2-0.2 0.4 0.3-0. 2 0.4 0.3-0.2
96 HUNT SV AL 2 2.3-0.7 2.8 2.8-0.8 2.9 3.0-0.8 3.1 3.2-0:8

-4

97 ROCK FO IL 1.6-0.4 1.4 1.8-0.4 1.5 1.9-0.4 .1.6 2.0-0.4
98 FARGO NO 0.3 0.4-0,2 0.4 0:5-0.2 0,4 0.5-0.2
99 MONROE LA -0.3-0.4-0.4 0.2 0.1-0.7 0.3 0.2-0. 7 0.3 0.2-0.8

100 COLUmB SC 0.5 1.0-1.0 0.8 L.3-1.1 0.8 1.4-1.2 0.9 1.5-1.2

111

.

V. IU6



85.

gther,"more plausible, "Combinations are just.as.easy to con- struct.

n,A midd1.9. of 0e,road" s et of assumptionam ight be:

CabIe'penetration ringing from 50 to 5 percent.

,p , No VHF drop-ins

a Twenty percent'Of aUdiende piphoned. ,onew'services

o *The ryear effe,cr goeslback-np-rp the 1971 ltvel because of

improveffieno in the-economy,. decrease in'fhe UHF handicap,

or for whatever rfaAqn.,
z

Thede asSumptigps in'eiurbasic quadratic-equation underlie Table.22

A

We call the foilowing.an "optimistie.set of,assumOtions because°

it is relatively ftvorable to UHF growth....

*\
o Cable penetration-ranges from.30 to.80 percent

o 'No VHF dropl-ins

o

,

Ten perCent of audience is siphoned to new services

o The "year effect" iinproves still further, so that it iA as.

much better than 1971 as 1971 was;beiter thall 1974. this might

result from a combination of a favorable economic climate
-

with a substantial decliath in the UHF handicap. '

' Table 23 showy these projections, and Table.24 summarl.xes the three

mixed cases with the differences shown from the base case.figures

in Table 5.

AN OVERVIEW V
In t he preCeding discussion, including the miXed cases immediately

above, we ilave accumulated quit a few sets of projections. Table 25 '

draws many of them together in a summary, overview, ranked ln order- of
va

their increasingly negative effects on the growth df UHF. Thus the

*
The)fractioeof homes in the market

70 percept of its 1974 value.

,107

w ithout cable decline§ Ea



Table 22.

'141DDLE OF THE ROAD" FRWE91ON,

o

MARKFT
; 11974 PROS.°

III 121 131
1 NY Ny 3.3 1.9-0.1
2.LA CA 4.4 5.7-0.3
3 CHCAGO IL 1.7 3.1 0.1
4 PHIL PA. 1.9 3.1 0.1
5.0TROIT mI 1 '2 2 1 0 1

6 EttiSTCN MA 11.5 2.1 0.1
7 SF CA 1.1 1.1 0.1
6 ClvIND OH e 1/4 2.1 0.1
9 WASH DC. 1.0 1.1 0.1
10 PITT PA

a

0.9 0.1 0 1

it STLOUS m0 0.7 1.1 o
12 DALLAS Tx 0.9 .

- 13 .+1-NN mN 0.4 0.0 :0
14 BALT mD 0.9 1.1 0.1
15 HOUSTN Tx %.3 2.1 0.1

16 INeoIs IN 0.6 1.0 0.0
17 CINCI OH 0.9 1.1 0.1
.18 ATLANt GA 1.1 2.1 0,1
19 HARTFD CN L5 2.1c00-1
20 SEATLE wA 0.3 0.0 0.0

21 AiemI FL 0.7 1.t 0.1
22 KANCTY MO 0.8 1.1 0.1
23 mILWA4w1 1.0 LI 0.1
25 SACRA CA 1.1 0.1
26 MEmPH TN 0.4 0.1 0.1

27 CCLUm8 011 0.7 0.1 0.1
28 TAmPA FL 1.1, 11 0.1
2S PCRTLN CR G.4 0.0 0.0
30 NASHVL TN 0.4 0.1 0.1
31 NEw3RL LA 0.8 1.1 0. 1

32 DENVER co 0.4 0.9 0.0
PROvID RI 0.7 0.1 ,O. 1

34 ALBAN., NY 0.6 0.1 O. 1
. 35 Sy.RACu NY 0.5 0.1 0.1

36 CHARLS wi a.4 0.1 0.1

37 GRNORp. ml 0.5 0.1- 0.1

38 tOUSVL KY 1.4 2.1% 0.1

39 OKCITY 0.5 '0.1 D.1
40 Btam AL 1.2 1.1 0. t
41 DAYTCN QH /.3 E.10..

42 CHARLT NC 1.3 2.1 0.1
43 PHOFtlx AZ 0.5 1.0 (.0
44 NCRFLK vA 1.1 J.1
45 SANAN4,T Tx 0.6 1.1 0. L

46.GRNU.F SC 1.0. 0.1

47 GRNBRO NC V.1 0.1 0.1
48 SALTLK UT '0.4 0.1 0.1
49 wi.KSEIR PA 4.3 3.1 0.1
50 LITIRK AR 0.3 0.1 0.1

#

Column.,(1):.

CoAumn (2):

Column (3):

If

1980 PROJ 1985- PRE:1J 1990 PROJ
111 121 131 111 12) 131 111 (P1 131
5.3 3.9-0.1 5.5 4.1-0.1 5.8 4.4-0.1
6.1 6.6 7.7-0.4 6.9 8.1-0. 5

12.2 3.6 0.1 .1.2.3 3.7 0.1 2.4 3.8 0.1
2.3 3.6 0.1 2.4 3.7 O. 1 2.5 3-8 0.1r
1.6 2.5 0.1 1.7 2.5 0.1 1.8 -2.6 0.1

2. 1 2.7 0.1 1.2 2.8 0.1 2.3 2.9 0.1
16 3.6 0.1 / .7 1.8 3.8 0.1
1.8 2.5 0.1 1.9 2.6 01 7.0 7.7 0.1
1.4 1.4-0.1 1.5 1.6 0.1 1.6 1.6 0.1
1.6, 0.8 0.1 1.7 0,9 0.1 1.7 041411 0.1

1.2 1.6 0.1 1.3 1.6 0.1 1.4 1., 0./
1.3 1,5 0.1 1.4 1.6 0.1 1.5 1.7 0.1
1.2 0'.8 01 1.3 0.9 0.1 1.4 1.0 0.1
1.3 1.5 0.1 1.4 1.6 O. 1 1%5 1.7 0.1
1:6 2.4 0.1 1.7 2.5 0.1 1.82.6 0.1

1.1 1.5 0.1 1.1 1.6 0.1 1.2 1.7 0.1
1.3 1.5 0. / 1.4. 1.6 0.1 1.5 1.7 0.1
1.6 2.6 1.7 2.7 S. 1 1.8 2.8 0.1
2.0 2.6

.0.1
61.4 2.1°20 0.1 2.2 2.8 0.1

0.9 0.o 0.0 1.6 0.7 0.0 0.0

1.2
1.,3

L. 3

1.5
1.5
1.4

/.3
0.1 1.4
0.1 .1.4

1.6 0. L

1.6 0.1
1.5 0.1

1.4 1./ C.1
1.4 10.7 0.1
1.5 1.6 0.1

1.5 0.1 1.3 1.6 0. L 1.4 1.7 0.1
1.2 0.8 0.1 1.3 0.9 0.1 1.3 1.0 0.1

1.1 0.5 0.1 1.2 0.6 0.1 1.2P0.6 0.1
1.6 1.5 0.1 1.6 1.6 0.1 1.7 1.7 0.1
0.9 0.6 -4.1 1.0 0:6. 0.1 1:00.7 0.1
1.2 0.8 0.1 1.3 0.9 0.1 1.4 1.0 0.1
1.1 1.4 0.1 1.2 1.5 0.1 1.3 1.6 0.1

0.9 0.6 0.1 1.0 0.7 0.1 1.1 0.7 0.1
1.2 0.5 0.1 1.3 0.6 0.1 1.3 0.7 0.1
1.1 0.6 0.1 1.2 0.6 0.1 1.2 0.7 0.1

11.4 0.1 1.0 0.5 0.6 0.1
0.6 0.1 L./ 0.7 0.1 1.1 0.8 0.1

1.1 0.7 0.1 1.2 0.7 0.1 1.3 0.8 0.1
1. 2 X1 0,1 2.0 2.7 0.1 2,.0 2.8 0.1
1.1 0.7 0.1 1.2 0.8 0.1 r.3 o.a 0.1

1.7 1.6 0.1 1.7 1.7 0.1 1.8 1.8 0.1
L. 7 1.6 0.1 /.8 1.7 0.1 /.9 1.5 0.1

1.9.2.1 0.1 1%9 2.7 0.1 2.0 2.8 0.1
0.9 L 0.1 1.0 1.5. 0.1 1.6 0.1
1.0 1.5 0.1 1.1 1.5 0.1 1.2 1.6 0.1
1.1 1.5 0.1 1.1 1.6 0.1 )'2 1.7 0.1
1.1 f.,7 0.1 0.1 1.2 1.9 0.1

0.901; 0.1 1.0 0.7 0.1 1.1 0.8 0.1
1.0 0.7 0.1 1.1 0.8 0.1 0.9 0.1\
5.0 3.8 0.1 5.3 4.1 0.1 5.5 4.4 11.1
0.9 0.7 0.1 0.8 0.1 1.1 0.8 0.1

Arcject4cn.
Adjusted projection%
Difference.from base cas
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Able.42 (cont,d.)

r.

4 1974 PROJ 1980 PROJ J1985 PROJ 1990 PROJ
MARKET 't (1) (2) (3) II/ (2) (3) (1) (21 (3) . ( 11 (2) 13)

52 TOLEOU OH 1.2 1.1 0.1 1.-7 1.5 0.1 1.7 1.6 0.1 1.7 0.1

.53 OMAHA NE 0.3 0.1 0.1 0.8 0.6 0.1 0.9 0.7 0.1 1.1110.7 0.1

54 TULSA OK 0.i 0.1 0.1 0.9 0.7 0.1 1.0 077 0.1 1.1 0.8 0.1.

*55 ORLAN FL*: 0.6 0.1 0.1 1.2 0.6 0.1 1.2f0.7 0.1 1.3 07 0.1

56'ROCHES'N! 0.5 0.1 0.1 0.9 0.5 041 1.0 0.5 0.1 1.1 0.6 0.1

.57 HARt S9 PA 2.4 2.1 02.9 2.6 0.1 3.0 2.8 0.2 3.2 2.9 0.2

58 SHRVPT .0.3 04 0.1 0.9 0.7 0.1 1.0 0.8 0.1 1.1 0.1 0.1

.59 MOSILE AL 0.2 OA 0.1 0.9 0.7 0.1. 0.9 0.8 0.1 1.0,0.9 0.1

60 DAVENP IA y 0.4 0.1 0.1 0.9 0.5 0.1 0.9%0.6 0.1' 1.0 0.6 0.1
61 FLINT MI 1.3 /.1 0.1 1.7 1.5 0.1 1.7 1.6 0.1 1.8 1.7 0.1

6

114.GRNBAY WI 0.4 0.1 0.1 0.9 0.6 0.1 '069 0.6 0,1 1.0 0.7 0.1

63 RICHI,N 0.5 0.1 0.1 1.0 0.6 0.1 c.1 0.7 0.1 1..2 0.8 6.1
, 64 SPRNGF IL 2.3 2.1 0.1 2.7 2.5 0.1 2.8 2.6 0.1 2.9 2.8 0.2

.65 CO!RAP IA 0.4 0.1 0.1 0.9 0.6 0.1 0.9 0.7 13.1 1.0 0.7 0.1

66 nmorvE IA 0.1 0.1 0.4 0.7 0.1' 1.0 0.7 0.1 1.1 08 0.1

67 W1CHTA KS 0.3 0.1 0.1 1.0 0.7 0.1 1.1 0.8 0.1 1..2 0.9 0.1

68 JKSNVL FL 1.2 1.1 0.1 1.7 1.5 0.1 1.7 1.6 0.1 /.8 1.7 0.1

£9 PADUCA KY 0.2 1.1 0.1 0.8 1.7 0.1 0.9 1.7 0.1 0.9 1.8 0.1

70 Rr'.'INOK VA 0.3 0.1 0.1 0.8 0.6 0.1 0.9 0.7 0.1 0.9 0.7 0.1

KNCXVL TN 0.9 1.1 0.1 1.6 1.7 0.1 1.6 1..8 0.1 1.7 1.9 0.1

72 FRESNO CA 4.2 5.1 0.1 4.6 5.5 0.1 4.8 5.7 0.1 5.0 5.9 0.1

74 RALFIQ NC 0.9 1.1 ,Q.1 1.6 1.7 0.1 1.5 1.8 0.1 1.6 1.9 0.1

74 JbHNST PA 4 0.5 1.1 0.1 1.1 1.1 0.1 1.2 1.7 0.1 1%3 L.8 041

75 PORTLN mE 0.3 041 0.1 0.8 0.6 0.1 0.9 0.7 0.1 1.0 0.7 0.1

76 SPOKAN VA 0.2 0.0 0.0 0.7 0.6 0.1 0.8 0.7 01Aw
A. 4MPF

0.9 0.7 0.1

77 JACKSN MS 0(i-1-r-1- 0. 1 1.3 1.7 0.1 1.3 1.7 '0'41 r.4 1.8 0.1

78 CHAT TN TN 0.3 1.1 0.1 0.8 1.6 0.1 0.8 1.6 0.1
.0.1

0.9 1.7 0.1.

79 YGSTN OH 3.3 3.1 0.1 3.9 3.7 0.1 4.0 3.8 4.2 4.0'0.1

80 SBEND IN

81 ALRUO NM
- 3.2 3.1 0.1

0.2 0.1 0.1
3.8 3.7 0.1
0.8.0.6 0.1

3.9 3.9 0.1
0.8 0..7 0.1

4.1 4.0 0.1
0,9 6.7 0.1

8'2 -FTW.AYN IN' . 3.3 1.1 0.1 3.9 3.7 0.1 .4.1 3.9 0.1 4.3 4.1 0.1

PEORIA IL' 3.3 3.1 0.1 4.0 3.8 0.1 4.2 4.0 0.1 4.4.4.2 0.1
,83
84GRNVLE NC 0 1 0.0 0.0 0.8 0.7 0.1 0.9 0.8 0.1 0.9 u.k 0.1

85 § IOU SD- 0.0 0.0 0.7 0.7 0.1 0.7 0.8 0.1 0.8 0.8 0.1

86 EVANS1/ 1.8 2.1 0.1 2.2 2.5 0.1 1.3 2.6 0.1 ,2.4 4.7 0.1

87 BATONR LA
88 R-FAUMT
89 DULUTH MN-
90 WHLING WV
91 L ING,LN NE

0.7 1.1 0.1
0.0 0.0 0,0
0.1 0:0 0.0
0.3 Owl 0.1
0.1 00 0.0

1.1 1.4 0.1
0..5 0.5 0,1
0.5 0.5 0.1
.0.8 0.5 0.1
0.7 0.6 0.1

1.2 1.5 0.1
0.5 0,5 0.1
0.6 0.5 0.1
0.9 0.6 0.1
0.8 0.7 0.1

1.2 1.6 0.1
0.6 0.6 0.1
0.6 0.6 0.1
0.9 0.7 0.1
0.8 0.7 0.1

92 LANSNG MI 0.6 0.1 0.1 1.1 0.5 0.1 1.1 0.6 0.1 1.2 0.7 0.1

93 MADISN WI L.'n 2.1 0.1 2.0 2.4 0.1 2.1 2.5 0.1 2.2 2.6 0.1

94 COLUM8 GA
95 AMAR IL TX

0.5 1.1 0.1
0.2 0.0 0.0

0.9 1.5 0.1
0.6 0.5 0.1

1.0 1.5 0.1
0.7 0.6 0.1

1.0 1.6 0.1
0.7 0.6 0.1

ocs HtNI:y J.0 3.1 0.1 3.6 3.7 0.1 3.8 3.9 6.1 4.1 4.1 0.1

97 ROCKED
98 FIRGO ND
99 MONROE LA
100 MUMS SC

1.7 2.1 0.1
0 0-0 0 0 0f

0.2 0.1 0.1
15 2 1 0.1

2.0 2.4 0.1
0.6 0.7 0.1
1.0 0.9 0.1
2.0 2.6 0.1

2.1 2.5 0.1
0.7 0.8 0.1
14 1.0 0.1
2.1 2.7 O. 1

2.2 2.6 0.1
0.7 0.8 0.1
1.2 k.1 0.1
2.3 2.8 0.1
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40- Table 23

"OPTIMIESTIC" PROJECTION.

,

1974 PRQJ 1980 PROJ

.

1985 PROJ 1990 PROJ
MARK.ET (1) (2) (3) (L) (2) (3) 111 (2) (3) (1) (2) (3)

NY 4.5 3.1 1.1 7.0 5.6 1.7 7.4 6.0 1.7 7.8 6-.4 1.8
2 LA .CA 6.1 7.4 1.4 8%3 9.5 1.8_ 8.810.0 1.9 9.410.6 2.0
43 CHCAGO IL 2.4 3.8 0.8 3.0 4.4 0.9 . 3.2 4.5 0.9 3.3 4.6 1.0
4 PHIL PA t.5 3.8 0.8 3.1 4.4 0.9 3.2 4.5 1.0 3.4 4.6 1.0
5 DTROIT 141 . 1.8 2.6 0.6 2.2 3.1 0.7 2.4 3.2 0.8 2.5 3.3 0.0

6 BOSTCN MA 2.1 2.7 0.7 2.8 3.5 0.9 3.0 3.6 0.9 3.1 3.7 0.9
7 $.F CA 1.6 3.6 0.6 2.3 4.3 0.7 2.4 4.4 0.8 2.5 4:5 0.8
8 CLVLND OH 2.0 2.7 ('.7 2.5 3.2 0.8 2.6 3.3 0.8 2.7.3.4 0.9'
9 WASH DC 1.5 1.6 0.6 2.0 2.1 0.7 2.2 2.2 0.7 2.3 2.3 0.7
10 #177 PA 1.3 0.5 0.5 2.2 1.4 0.7 2.3 1.5 0.8 2..4 1.6 0.8

-11 STLOUS MO 1.1 1.5 04.5 1.8 2.1 0.6 1.9 2.2 0.6 2.0 2.3 0.7
12 DALLAS 7.)( 1.3 1.5 0.5 1.9 2.1 0.7 2.0 2.2 0.7 2.1 2.3 0.7
13 MINN MN 0.8 0.4 0.4 1.8 1.4 0.6 1.9 1.5 0.6 2.0 1.6 0.7
14 BAIT. MD 1.4 1.5 0.5 1.9 2.1 0.7 2.0 2.2 0.7 2.1 2.3 0.7
.15 HOUSTN.IX 1.8 2.6 0.6 2.3 3.1 0.7 2.4 3.2 0.8 2.5 3.3 0.8

16 tNCPIS IN 1.0'1.4 0.4 1.6 2.1 0.6 /.7 2.2 0.6 1.8 2.2 0.6
17 CINCI OH 1.3 1.5 0.5 1.9 2.1 0.7 2.0 2.2 0.7 2.1 2.3 0.7
18 AT/ANT GA 1.6 2.6 0.6 2.2 3.2 0.7 2.3 3.3 0.8 2.4 3.4 0.8
19 HARTFO'CN 2.1 2.7 0.7 2.7 3.3 0.9 2.9 3.4 0.9 3.0 3.6 0.9
20 SEAL.LE WA 0.6 0.4 0.4 1.4 1.1 0.5 1.5 1.2 0.5 1.6 1.3 0.6

21 MIAMI FL 1.2 1.5 0.5 1.7 2.1 0.6 1.9 2.2 0.6 2.0 2.3 0.7
22 KANCTY MO 1.3 1.5 0.5 1.8 2.1 0.6 1.9 2.2 0.7 2.0 2.3 0.7
23 MILWAU WI 1.5 1.6 0.6 1.9 2.0 0.7 2.0 2.1 0.7 2..1 2.2 0.7
5 SACRA CA 1.3 1.5 0.5 1.8 2.1 0.o 1.9 2.2 0.7 2.0 2.3 0.7
26 MEMPH TN 0.8 0.4 0.4 1.7 1.3 0.6 1.8 1.4 0.6 1.9 1.5 0.7

27 COLUMB OH 1.1 b.5 0.5 1.6 1.0 0.6 1.7 1.1 0.6 1.4 1.2 0.6
28 TAMPA FL 1.6 1.6 (.6 2.2 2.2 0.7 2.3 2.3 0.8 2.4 2.4 0.8
29 PORTLN OR 0.7 0.4 0.4 -1.4 1.0 0.5 15 1.1 0.6 1...i 1.2 0.6
30 NASHVL TN 0.8 0.4 0.4 1.8 1.4 0.6 1.9 1.5 0.7 2.0 1.6 0.7
31 NEWORL LA 1.2 1.5 0.5 1.7 2.0 0.(j 1.7 2.t 0.6 1.8 2.2 0.7

32. DENVER CO 0.7 0.4 0.4 1.4 1.1 0.5 1115 1.2 0.6 1.6 1.2 0.6
33 PROVID RI 1.2 o..5 0.5 1.7 1.1 0.6 1.8 1.1 0.6 1.9 1.2 0.7
34 ALBANY NY 1.0 0.5 0.5 1.6 1.1 0.6 1..7 1.2 0.6 1.8 1.3 0.6
35 SYRACU NY 0.9 0.4 0.4 1.4 0.9 0.5. 1.4 1.0 0.6 1.5 1.1 0.6
36 CHARLS WV 0.8 0.4 0.4 1.5 1.1 0.6 1.6 1.2 0.6 1.7 1.3 0.6

37 GRNDRP MI 0.9 0.4 0.4 1.7 1.2 0.6 1.7 1.3 0.6 1.8 1.3 0.7 4

38 LOUSVL KY 2.0 2 7 0.7 2.5 3.3 0.8 2.7 3.4 0.8 2.8 3.5 0.9,

39 OKCITY OK 0.8 0.4 0.4 1.6 1.2 0.6 1.7-1.3 0.6 1.0 1.4 0.6
40 BIRM AL 1.7 1.6 0.6 2.3 2.2 0.8 2.4 2.3 0.8 2.5 2.5 0.8
41 D'AYTON OH 1.5 1.6 0.6 2.4 2.2 0.8 2.5 2.4 0.8 2.6 2.5 0.8

42 CHARL7 NC 1.9 2.7 0.7 2.5 3.3 0.8 2.6 3.4 0.8 2.8 3.6 0.9.

43 PMDENX AZ 0.9 1.4 0.4 1.4 1.9 0.5 1.5 2.0 0.6 1.6 2.1 0.6
. 44.NCRFLK VA 1.0 1.5 0.5 1.5 2.0 0.6 1.6 2.1 0.6 1.7 2.1 0.6
45 SANANT TX. 1.0 1.5 0.5 1.6 2.0 0.6 1.6 2.1 0.6 1.7 2.2 0.6
46 GRNVLE SC 0.7 1.4 0.4 1.5'2.2 0.6 1.6 2.3 0.6 1.7-2.4 0.6 j

47 GRNBRO NC 0.7 0.4 0.4 1.4 1.1 0.6 1.5 1.2 0.6 1.6 1.3 0.6
48. SALTLK UT 0.7 0.4 0.4 1.5 1.2 0.6 1.6 1.3 0.6 1.7 1.4 0.6
49 WLKSBR PA 5.6 4.5 1.5 6.5 5.4 1.7 6.9 5.7 1.8 7.2 6.0 1.8
50 LITLRK AR 0.6 0.4 0.4 1.4 L.2 0.6 1.5 La 0.6 1.6 1.3 0.6

Column (1): Raw projection.
Column (2): Adjusted projection.
Column (o3): Difference from base case projection.
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Table 2,3 Zcontd.

1974 PROJ 1980 PROJ 1985 PROJ 1990 PROJ
MARKET (1) 12) 134 (1) (2) (3) (1) (2) (3) 1,1) (2) (3)

TOLEDO OH 1.8 11ii 0.6 2.3 2.2 0.8 2.4 2.3 0.8 2.5 2.4 0.8
53 OmAHA NE 0.60.1P 0.4 1.3 1.1 0.5 1.4 1.1 0.5 1.4 11.2 0.6

54 TULSA OK 0.6 0.4 0.4 1.4 1.1 0.5 1.5 1.2 0.6 1.6 1.3 0.6

. 55 ORIAN FL 1..0 0.5 0.5 1.7 1.10.6' 1.8 1.2 0.6 1.9 1,3 0.7
5-6 ROCHES Ny,

57 HARI SB P.A

0.9 0.4 0.4

3.2 3.0 1.0

1.4 0.9 0.5

3.9 3.6 1.1

1.5

4.0

1.0 0.AIS

3.8 L./

1.6 1.1 0.6

4.2 3.9 1.2
58 SHRyPT LA 0.6 0.4 0.4 1.4 1.2 0.6 1.5 1.3 0.6 1,6 1.4 0.6
59 MGM LE AL 0.5 .0.3 0.3 1.3 1.2 0.5 1.4 1.3 0.6 1.5 1.3 0,6
60 0AvENP IA 0.8 0.4 0.4 1.3 1.0 0.5 1.4 1.0 0.6 145 1.1 0.6

61 FLINT HI 1.8 1.7 ('.7 2.3 2.1 0.8 2.4 2.2 0.8 2.5 2.4 0.8

62 GRN8AY MI 0.7 0.4 0.4 1.3 1.0 0.5 1.4 1.1 0.6 1.5 1.2 0.6
634R ICHHN, vA
64 SPRNGF IL

0.8 0.4 0.4
3.1 2.9 0.9

1.5 1.1 0.6
3.6 3.4 1.0

1.6
3.7

1.2 0.6
3.6 1.1

1.7 1.3
3.9 3.7 L.

65 CORRAP IA 0.7 0.4 0.4 1.3 1.0 0.5 '1.4 1.1,0.6 1.5 1.2 0.
66 OHOINE IA 0.6 0.4 0.4 1.4 1.4 0.6 1.5 1.2 0.6 1.6 1.3 0.6

67 WICHTA KS 0.7 0.4 0.4 1.5 14 0.6 ,1.6 1.3 0.6 1.7 1.4 0.6

68 JKSNA FL 1.8 1.6 0.6 2.3 2.2 0.8 .t..4 2.3 0.8 2.5 2.4 0.8
69 PADuCA KY 0.5 1.3 0.3 1.2 2 1 0.5 1.3 2.12 O. 5' 1.4 2.3 0.6
70 ROANOK vA 0.6 0.4 0.4 1.3 1 1 0.5 1.3 1.1 0.5 1.4 1.2 0.6
71 KNOxvL TN 1.4 1.5 0.5 2.2 2.4 0.7 2.3 2.5 0.9 2.4 2.6 0.8

72 FRESNO CA 5.5 6.4 1.4 6.0 7.0 1.6 6.2 7.2 1.6 6.5 7.4 1.7

73 PALE IG NC 1.3 1.5 0.5 2.1_ .3 0.7 2.2 2.4 0.7 2.3 2.5 0.8
74 JOHNST PA 0.9 1.4 0.4 1.6 .2 0.6 1.7 2.3 0.6 1.8 2.3 0.6
75 PORTLN 0.6 0.4 0.4 1.3 11.0 0.5 1.3 1.1 0.5 1.4 1.2 0.6,

76 SP0KAN w-A 0.4 0.3 0.3 1.2 fl.1 0.5 1.2 1.1 0.5 1.3 1.2 0.5

77 JACKSN HS 1.1 1.5 0.5 1.8 2.2 0.6 1.9 2.3.0.7 2.0 2.4 0.7
.78 CHATTN TN 0.6 1.4 0.4 1.2 2.0 0.5 . 1.3 2.1 0.5 1.4 2.2 0.5

79 YGSTN OH 4.4 4.2 1.2 5.1 4.9 1.4 5.3 5.1 1.4 5.6 5.3 1.5
80 SBEND IN 4.2 4.2 1.2 5.0 4.9 1.3 5.2 5.1 1.4 5.4 5.4 1.4

81 AMC, NH , 0.5 0.4 0.4 1.4 1.0 0.5 1.3 1.10.5 1.4 1.2 0.5
t

82 FTWAYN IN 4.4 4.2 1.2 5. 5.0 1.4 5.,4 5.2 1.4 5.7 5.5 1.5

83 PEORIA IL 4.4 4.2 1.2 5.3 5.1.4.4 5.6 5.3 1.5 5.8 5.6 1.5
84 GPNVLE NC 0.4 0.3 0.3s 1.2 1.1 0.5 1.3 1.2 0.5 1.4 1.3
85 SlouxF SD 0.2 0.3 0.3 1.1 1.1 0.5 1.1 1.2 0.5 1.2 1.3 0::..V4:
86 EVANSv IN 2.5 2.8 0.8 3.0 3.3 0,9 3.1 3.4 0.9 3.3 3.6 1.0'''

87 BATONR LA 1.2 1.5 0.5 1.6 1.9 0.6. 1.7 2.0 0.6 1.8 2.1 0.6

t88 BEAuHT TX 0.3 0.3 0.3 0.8 0.8 0.4 0.9 0.9 0.4 1.0 1.0 0.5
89 DULUTH HN 0.4 0.3 0.3 0.9 0.9 0.4 1.0 0.9 0.5 1.0 1.0 0.5
90 OILING wv 0.6 0.4 0.4 1..2 1.0 0.5 1.3 1.0 0.5 1.4 1.1 0.5
91 LINCLN NE 0.4 0.3 0.3 1.2 111 0.5 r.z 1.1 0.5 1.3 1.2.0.5

9,2 LANSNG HI 1.0 0.5 0.51 1.6 1.0 0.6 1.7 1.4 0.6 1.7 1.2 0.6
93 MANSN MI -2.4 2.8 0.8 2.7 3.1 0.9 2.9 3.3 0.9 3.0 3.4 0.9
94 COLUMB GA 0.9 1.4 0.4 1.4 1.9 0.5 1.4 2.0 0.6 1.5 2.1 0.6 /3

95 APAR IL TX 0.4 0.3 0.3 1.0 0.9 0.5 1.1 1.0 0.5 1.1 1.0 0.5
96 HUNT Sy AL 4.1 4.1 1.1 4.8 4.9 1.3 ...5.1. 5>1 1.4 5.3 5.4 1.4

97 ROCKFD IL 2.4 2.8 0.8 2.7, 3.1 0.8 2.8 3.2 0.9 3.03.4 0.9.
98 FARGO NO 0.2 0.3 0.3 1.0 1.1 0.5 1.1 1.2 0.5 1.2 1.2 0.5
99 MONROE. LA 0.5 0.3 0.3 1.5 1.4 0.6 1.6 1.5 0.6 1.7 1.6 0,6

- -100 COLUMB SC 2.1 2.7 0.7 2.8. 3.3 0.9 2.9 3.5 0.9 3.1 3.6 0.9



4

Table 24a

112

SUMMARY OF PROJECTIONS FOR COMBINED ASSUMPTIONS'

Projection

1974 1980 1985 1990

,(1) (2) (1) (2) (1) (2), (1)

Narrow count, Table 21.

'(no growth assumptions) .49 7 95 103
4

lixcluded stlitions, flat
t

27 27 27, 27

76 144, -62 122 130
Total

-48 43 '

Excluded ptations, proportional, -13 -3 , '

Total
63 -61 141 -79 121 -81 132

'Narrow count, Table 22

(middle of:the pad assumptions) 104 158' 167 176

Excluded stations, flat 27 ( ,4 27, 27 27
Total 131 +7 185 +9 194 49 203,

'Excluded stations, propoltiotial 2 17, 19 22
Tot/a

133 +9 202 +12 213 +11 225

Narrow count, Table 23

(optiistic aisumptions) 152 220') '231 , 242

Excluded stations, flat 27 27
'

27 27

Total 17g +55 247 +64 258 +70 269

Excluded stations, proportional
. 15 34 37 40

Total 194 i#70 281 +82 '95 --+89 301\

(2) ,

+

+12

+77,

+98

Column (1): Projected stations.

Column (2): Difference from base-case totals.

4.)
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SUMMARY RANKING,OF THE VARIOUS CASES

IN ACCORDANCE WITH EFFECT ON ELF GROWTH

I

1

t
Projected UHF Staiions in Top-100 Markets ,

(,.

i, Table Case 1974 1980 1985 .1990

,

, 18
. Large improvement iff.economy and/or 195 266 2/8 296

. d esse. in UR hsndicap

i

i
19. ills ppearwice of the UHF,handicap

, .

.

1

423

,

' 17

22

0
i

6

13

14

11

13

7

114%,

k

with no:Ohange in.economic,.;

conditiOns 251' 26 .27!! 280

,Optimistic combination A assumptions 179 2/7 258 ,e16.9

4

Moderate improvement in economy and/or 157 218 228 238
,

gecrease in JJEF handicap

%idle of the road" combinatibnpf 1 194.

)

3:31 185 2
(, 4 'i

assumptions

Base case, .,',
124 176 185., 194 \

Estimstid effects of able

i

119 169 178 ,i4,186

fen 'pe'rcentiUdienc4 siphoning 118 168 177 ; 185

Twenty percent. audience siphoning 111 160 1481 176

Fiety-three, VHF drop-in statiOns

(constrained equation) 101 ,166 170 i174

. . ,

Elghtyt.ihree VHF irop-in stations
.

(basic '. quadratic, equation) . 104. 1511 160'

. ,

Thirty perCent.audience siphoning 104 ,,, 151 '159 16; ,

. Fifty to 85 percentcable, penetta-.

tion in four-year equation . , 100 , 152 1i6' .160'
,

l''

21 No growth combination of assumptions 76 .114 : 122 130

. (

N



) p2

first entry from Table 18 shows that the greatest positive effect on

the growth of UHF, w ith 290 stations projected for the yeat 1990,
- would come froM 4rlaige improvement. bi etondmic conditions and/or a

'large decrease in the UHF handicap. At theother' extreme in :iable 21,
. .

our no-growth combination of dasuMptions shows only 130 stations

projected for 1990. The numbvs of UHF stations in Table 25 are

taken from the middle line for each case in thg Individual section

summary tables Above. That is, they'ihclude the projected number of

statioriS in'our nariow count., plus 27 stations that were extluded from

that count proSected with no growth:* A

'The mostAmportant .ftaturgs of Table 25 are the foliowing:
4

.f

o

.

fit all casesthere is a substantial increase 4n projected
A

Stations,between 1974 and) 1980reflecting primarily the

achievement of 100 percent UHF set penetration.
.

o Slower growth is projected afier,1980.'r

o Cable .will brobably haVe only a slight negative impact on
. .

,

the number of UHF stations. Even-on extreme assumptions,
. (

the reduction due to cable in 1990 is less than 18 'per-

cent below our base case.

o .4COss of audience to new vid:o services such as pay television

'.and videodiscs alsb has a relativgly small impact on projetted

.! stations. Even a 30 percent audience loss reduces the 1990
. .

projections by ornly 14 perce't.,

The projected impact of drop-1n stations ls also only

..:moderate: about a 14 percent reduction in UHF stations fh 1990.

o The negative.impacts of developments mentioned above may
. .

be easily offset-by imprOvements-in the'economic climate or

reductions.in UHF's reception and tuning handicaps.

%.
COMPARISONS WITH CURRENT4SPECTRUM ASSI6NMENTS IN EACH MARKET

,Finally, and most important jall, is.t e question of how these
514

projections'
.

of stations compare wi h cur ent Channel assignmrts in.

the sepa r.ate markets. Column 1 in Table 26 shows the number of curtently,
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PROJECTED USES VS. CHANNELASSIGNMENTS

Market 18 19 23

Using Assnmptions from Table: .

17 ,22 2 6 13 lk 11 9 ,15 ,7 21

A imtkv.1 rA . I
7 LI c6 10

I :moo OH
1 50 LL

1' 1.111 lk

11 470115 !..0 2

*12 3IL1.43 I1

13 11'; I0 4

DV ro 3

1; limn It 5v.

g :NI,LS :N: 4

17 Cp.II OH 2

1.! 171.e" 4h 4

li.H;Q:13 Cr. 5

21 St1:1; VA 3

21 t.111 Ft. 7

22 VILIT 70 3

'.IL 11 .11 4

144A CA 5

24 Ari111 'IN . 2,

27 :201.011 CI .4
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' Table 26 (contd.)
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-allocated commercial UHF channels in each-market. Then, in successive

pairs of columns we show our projected number of stations for 1990 in

column 2 and the excess, or shortfall, of allocations relative to pro-
,

jected numbers of stations in column 3. Thus-the'figures id coldmn 3*.shO*

-.the differences between the values'tim columAL 1 and 2.for. each of the pro-

eCtions." The columns arranged in the same ordel as in Table .26 show; :

proiressively fewert UHF statidns'as one moves towaid the right... The .mds
/

4
striking aSpect of Table 26 is that an excess of alloca6ions exifts in'

mosymarkets, even for the most optimistic projections of UHF-4'grOwt.
p

The projections from Table 18 show that shortfalls of one or tWo channels

arise for only fouT markets in the top'50. In the largest 10 markets,

except for LoitAngeles, as many as four or'five. channels are projected to

remain unused. The ±argest shortfalls from Table 18 columns are in the

smaller of"the-100 top.mari4s,. such as Youngstown, Ohio (-3) and South
a

BendvIndiana (-2). Taking one other case from Table ,22--the middle of
a

the road combination of assumptions--we observe an excess Of channels in

all of the top 50 markets, or ,at a minimum,. a Aero shortfall: with a few
**

gOnechannel shortfalls in five of the smarlest of the top 100 markets.

PROSPECTS FOR A FOURTH NETWORK

Park (1973)*** examines the prospects for.different kinds of Aew

commercial teldOision networks, and concludes that overall the prospects

are not very bright. However, he conclddes that a fourth network using

exis g independent stations plus new UHF stati s might veil be viable

if (a) ould affiliate with enough stations to' that it could

The projected.number of stations is the one that is correCted for the
constant adjustment. factor (column 2 in the deCailed projection tables)',
rounded to the nearest whole number, plus theinumber of UHF stations in
that market'that were el-Cluded from our narrow count. '

*
ic Also, since many ADIs cover large geogrqphicalareas, some of the

channels activated in accordance with our projelptions would provide the
basis fo; new ADIs as defined and measured by the audience rating services.

***
Rolla Edward,Park, New Television Networks,'The Rand Corporation,

December;1973; abridged Nersion appears in Bell Journal of
4

ECOn0MiCS, Autumn 1975.
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eea6h'nearly all'U.S. television 0 eholds, and (b).phe UH.1!.liandicap

uierett drop substantially. (in his CalculatiOna,,.he 4ssuns.b.a decline

to the point where a UHF station would attract:about 90 peliCent as Much

audience,as would a VHF Station broadcasting the same programs.) .e.rA

As noted above in SeCion VII,. we have no new evidence on (b), the
. .

'decline of the UHIP.haticiicap.- It is, however, interestind to.examineour

projettiOnsAt terths of (0.0.thac is, to'sei htw'mueh the projected '

growth in UHF statfens would increase the coverage.,of a fourth network.

In 1974, the potentiaL coverage of a fourth network usini existing
0

independent stations w uld be much less than complete, even.inApe top-.

100 markets. There-4re iillion television households in:the top 104
*

markets.. Of these, onlx 22 million ate immarketsvith at least .

...

one VHF independent.: Another16 Million'.are.in markets nAth a IMF indepen-
..

dant (but no VHF independents). A fourth netwbrk made up of existing

independent stations would,.then, .have affiiiates (either VHF Or UHF)

% in markets with 38 million households, but it would not serve the remaintng

19 million hOuseholds.

This situation wouLPshenge dramatically, given the grOwth of UHF

stationa projected,in this report. Take oui. "middle of the road".P-1--ec ion

for 1990, for example.
**

On this projection there would be .UHF i endents

available for affiliation with a fourth network in 41Most all the'

top 100 darketv. Bete,ddition to the 22 million households with HF fourth

network coverage, 34.5 million could then be reached on UHF, leaving only

, .5 million uncovered. Depending to some extent an what happens in the

***
markets below the top..100, 4nd to a greater extent on future declines

-

in the UHF handidap, this increase in coverage toad give prospetts

for a fourth network a substantial boost.

It is worth noting that all three developments are mutually

reinforcing. The exietence of a large number of UHF stations, particularly

, Excluding two border markets, Buffalo and San:Diego, which we .

exclude from our analysis: The.57 million, and all of the coverage figures
in this subsection, are calculated using Tables A.2 and A.3 in Appendix A.

**
Here we are using the rounded projections in column 18.(2), Table 22.

*** ,

Containing an additional 9 million television households in 1974.
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if they are affiliated with a fourth network, would promote the development

and spread Of technology to reduce the UHF handicap. The more UHF

stationsthere are and the lower the handicaP, the better the p%spects

for a fourth network. The possibility of affiliating with a'fourth

netWOrk and a decline in the handicap would both stimulate ihe growth

. of UHF stations. Th1s beneficial jeedback process appears to be our

best hope for the'emergence of a full :vale fourth copmercial network.

REMAINING UNCERTAINTIES

Of course, for all the reasops mentioned in Section'II About what

models.cnn and cannot do in projectinvaccurately into the future,

these estimates are sUbject to uncertainty. We have given our best

estimates of the nuMbers cif stations to be expected in each market un er

a variety of assumed conditions. Each of these numbers should be thought.

of as surrounded by a range within whidh the real value is likelyto fall.

Unfortunately, the complexity of our estimation process makes it impossible

to calculate the shape and size of these bands of uncertainty. In

particular, our use of a constant adjustient factor for eadh markettshould

improve the accuracy.of the projections, but it makes standard measures of

uncertainty inapplicable. \

. ,

Nevertheless, it is worth noting that the_average error with which

oar equation predicts.the number of UHF stations in 1974 (that is; within

the sample used to estimate it) is dbott one half of a station. We oon-
.

jecture that the average error for our projections is somewhat smaller

than this for small projected valiles and larger for larger values. All

:of the projections are conditional on the assumptions that go into them,

and it is for this reason that we have made a large nuMber of projections

based On a variety of aasumptions.

But perhaps the most saIient-characteriatic in all the patterns we

have uncovered is that, despite the uncertainties, it seems reasonably

Precisely, the root mean-squared error; that is, the-square root

Of the average value pf the square of the prediCtion error.
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clear that there will be no stronepressure, at least'in most markets,

against existing spectrum assignments; that is, existing assignments

will be at least enoue to provide substantial_growth in the numbers of

UHF broadcasting stations, even taking into account the recent reallocation

of 14 channels of spectrum space from UHF to land mobile radio, as mentione(

in the In'eroduction. Thus, at a minimum, it appears that.eXistiog as-

signments will be sufficient to accommodate whatever growth in UHF

can reasonably be projected at this time. Going beyond that, it'may

be possible to both shuffle allocations by reassigning channels to

particular markets based on the continuing empty channel slots shown

in Table 24 and to use some 9f the spectrum space on both a shared and

exclusive basis for other competing services. Again, much depends upon

the assumptions one is willing to accept. If one is satisfied with the

"middle of the road combination" of assumptiOns (prom Table'22), then

stbstantial reallocations 'can be made in.the top 10 or so markets where

in all cases two or more channels would remain unused by 1990. On the

other hand, if one,judges that pay cable and videodisd services will

have a substantiallY greater impact on UHF than we project--moving the

conclusions toward,the no-growth end of the range of projections--then

even more spectrum space in virtually all the top 100 markets could be
./

made available for other uses.

Finally, we again emphasize that yet many other assumptions, and

cOmbinations of assumptions, can be explored with our model. And it

Is for that reason that the model itself, to be turned over, to the FCC

for its own use, is an important part of this study.
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,.

SPECTRUM REQUIREMENTS FOR PUBLIC TELEVISION
7.

Our projections are limited, to commercial stations and cOmmercial

station specttum allocations. We exclude public television requirements

becapse the determinants of the growth of public television are far dif-

. ferent from those of commercial television. The future willingness of

Convess to appropriate funds for public broadcasting, in terms both of
,

funding levels and length of multiyear commitments, will depend on a host

of complex political and other factors, including the genereal tightneiss of

the federal budget, that we cannot hope to capture in our models. Growth

.
will also depend upon the extent of viewers' voluntary contributions, the

extent to,which schools use public television for classroom instruction

with appropriate compensation paid to stations, and the extent to which

support is provided by local and state governments, colleges, and private

foundations. The future roles of these factors would take us afield into

broad questions of television for use in formal education, state and local

expenditure policies, the future of private foundations, and other considera-

tions lying outside the major determinants of commercial viability.

The best that Can be said here is that many past studies have focUsed

on'the financial needs and.public benefits of public broadcasting. It was

the 190)Carnegie Commission report, Public TelevisionA Program for Action,

that led to establishment of the Corporation for Public Broadcasting.. An

excellent kecent survey o the prospects and the needs of public broadcast-

)ing is contained in Repo t of the Task Force on the LongLRange Financing

of Public Broadcasting, Corporation for Public Broadcasting, Washington, D.C.,

eptember 1973.

(
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IX. PROBLEMS OF USING INDIVIDUAL STATION FINANCIAL DATA

As discussed in Section X below, and in the .appendices, we spent a

good deal of time exploring three alternative Ways of projecting the .

number of viable.stations.based upon.the finapcial data supplied by

individual Stations to the FCC. None of these approaches generated

useful results, for twereasons: (a) the questionable reliability of he

data supplied to'the FCC, and (b) differences in station operating modes

and other factors that may not lend themselves to econometric modeling.

Each will be discussed here in turn.

QUESTIONABLE RELIABILITY OF THE DATA

To identify potential problem areas that arise in current methods

for obtaining station financial,daia, let us consider Schedules 1, 2, and

3 reproduced below from the 1974 "Annual Financial Report.of Networks

and Licensees of Broadcast Stations," Form 324, that the FCC annually

sends to broadcast stations for their submission.

On a priori groUnds one would expect the computations of broadcast

revenues to be straightforward, with little variation among stations rising
* _

as a consequence of differences in their a counting techniques. One area,

probably of minor importance, is the amount reported on line 20 because

of differences in valuing merchandise and services that are not actually

purchased and sold in the marketplace. The FCC recognizes this problem

for it specifies in its "General Instructions for Broadcast Stations" in

completing Form 324 that "spots exchanged for merchandise...for advertise-

ments in'other media...for services...are more difficult to value, but

must be estimateefor purposes of the financial report." The FCC states

that "the amount of cash the station would have paid for the merchandise

provides a reasonable basis for estimating the.value." tut one could

expect widely varying estimates among stations for this.value in the

same way that the price of a particular piece of merchandise can vary

substantially among retail stores.

However, the allocation among revenue categories, particularly be-
tween national-regional spot and local spot, may be somewhat arbitrary.
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1 9 7 4 CALL LETTERS

SCHEDULE I. BROADCAST REVENUES ,

LINE
NO.

CL ASS OF BROADCAST REVEMUES

,
.(0) - V

MAKE ENTRIES
IN THIS s

COLUMN FIRST
(omit cents)

(6) *

. USE THIS
COLUMN FOR .
YOUR TOTAL.

ING ONLY
(CIRO Cflts).

(C)

2
3
4

5

6r

8

9

10

.IT

12

13

14

15

16
..

17

18

,

.

19

, .

A. REVENUES FROM THE SALE OF STATION TIME:
(1).Network .

Sale of station time to networks:
Sale of station time to major networks, ABC, CBS, MB,
NBC (before.line or service charges) .11,7..211/. -

Sale of station time to other networks (before kne or...
service charges) 25-32I

7

a

,-4

Total (line:s 4 + 5)
(2) Non-network (after trade and special discounts but before

cash discount to advertisers and sponsors:and before com-
missions to agencies. representatives and brokers). $4

°Sale of station time to national anti regional advertisers or
sponSoro (33.40)

, .

Sale of station time to local advertisers or sponsors(41,40,

Total (lines 8 + 9)
Total sole of station time (lines 6 +: 10)

.
.

B. BROADCAST REVENUES OTHER THAN FROM SALE OF
STATION TIME (after deduction for trade discounts but before

cash discounts and before commissions):
(1) Pevpnu.-.,:-. from separate charge.: made.,for programs, mate-

rials; facilit!es,.and services supplied to advertjsers or
spohsors in connection with sale cf station time:
(a) tp national and regional adverfiser.s or sponsors .. PIP- .

15764/(L) to loc_il idvertisers or sponsors

.

.

.

(2) Other broadcast revenuoc 145-72/ --4
Total brCadcast revenues, other than from time sales (lines
13 + 14 1 i)

.

C. TOTAL; BROADCAST REVENUES (lines 11 + 16)
(1) Less cormilSsion; to agencies, iepresentatives., and brokers

(but not to -staff co esmen'or employees) and less cash
discounts 173.801

. ' ".

D. NET BROADCAST, REVENUES (lines 17 minus line 18)

..

.,

.23
,. .

Report here the total vafue of trade outs and barter transactions. This
value must also be inclUded as soles in the appropriate lines above

21 .

M

24

25

e.

If tnr: 1.: a`repori for a joint AfyiFM operation, indicate below the
amount, if any, of total broadcast revenues in line 19 which is
applicable separately to the FM station:

FM revenues from sale ofstation tirne'(aftr4 diScounts: commis-
sions, etc.) V 4 117.20

FM revenues from providing functional music or othbr special
.:,:vices .125.32/

(1-.fher FM rcsven.ues t33-49)

"ital (lines 22, + 2i + 24)

'

i

,

_

Fig. 3 .Form for reportihg broadcast revenues to FCC, 1974 (slightly reduced),

. .
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CALL LETTERS

SCHIDULE 2. BROADCAST EXPENSES

LINE
HO.

.

.

.

CLASS OF BROADCAST EXPENSES

. '
. (a)

._

MAKE ENTRIES
IN THIS'

COLUMN FIRST
(ornit.conts)

.(b)

USE THIS
COLUMN FOR
YOUR TOTAL-

INS' ONL Y
(omit cants)

(c)

(T ECHNICAL EXPENSES: $

2 \ Technical -pgyroll* . . 14 14111

-.'3

4

All other technical expenses s 19.56),

expenses

5

,Totoitechnical

-PNRAM EXPENSES: . I

".1
6
7

Payroll* for erriployees considered "talent"
Payroll* tor alj other program employees . 165.72)

8 Rental and amortization of film and tape 173.001

9 Fie,:oAs and tTansi:riptions 117-241

10 Cbst of outside news services iqs-30 %

11. Payments to talent other Than reported'in line (6) 133.40)

17

13

.

Music. license 'fees .

14 111) ,

'Other performarice and program rights 149.50

14 All other program expenses , .

15 Total program expenses .

\ ' '
16 SELLING EXPENSES: °

17 Selling payroll* (68-72)

18 . . . . . .
03.80)All other selling expenses . . . . .

.

19 Total selling exPenses .

.20 GENERAL AND ADMINiSTRATIVE EXPENSES:
21 c.;1?rier:1 and administrative payroll* 1,7.241

22 Depreciation and amortization 125-32)
.

22a
,

Interest
22b.

......
Allocated costs of management from hOrne office or affiligte(S)

23
.

Other genera) and administrative expenses .. . .... .
24 Total general and administrative expenses ..

25 TOTAL BROADCAST EXPENSES (lines 4 + 15 + 19 +24
I '

4

s
*Payroll includes .sczlaries, wages, bonuse,s and commissions.

SCHEDULE '3. ,BROADCAST INCOME
LINE

NO.

1

2

3

.

Broadcast revenues (from Schedule i, line 19)

AMOUNT
(omit cents)

-

S

Broadcast 'expenses (from Schedule 2, line 25) . .-.
49.561

Broadcast operating income or'(lbss) (line I minus line 2)

Total'of any amounts Included in line 2 above which represent payments (salaries,
commissions, management lees, rents, etc%) for services pr materials supplied by ..t

owners or stockholders, or any close relative of such poi:zone 01 any affiliatod com n
157-

under common control (see page 3 of instructions )

Ntot-: It no ..:L:c:h payrnentz :Were made, check here

_

Fig . 4 Form *for reporting broadcast expenses to FCC, 1974 (51 ightly reduced)
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It,is in Schedule 2Broadeast Expensesthat the most seriaous

problems of:reliability of financial data are likelY to arise, in

"general and administrative expenses" (line 20). "General ani adminis-

trative payroll" (line 21) can be overstated by excessive payments made

to owner-principals. "Depreciation and amortization" (line 22) can vary

wI ly depending upon,the depreci,ation method ,being used (straight-line

or othe , and the basis upon which depreciation is calculated'.

'For example, when a station is purchased, an excessive original cost
0

assigned to-the intangible property could be used as-the basis for deprecia-
.

, -

tion calculations. .These calculations critically,depend on the wa'y that.the

selling price of the statron in excess'of its value of plant and equip-
.

ment (with the differences between the two reflecting goodwill and the

value of.scarce radio spectrum space) is depreciated. "Interest" (1ine.22a)

can vary widely'smong stations depending upon requirements to repay funds

borrowed,to purchase the station. "Allocated costa of management from

home office or affiliate" (line 22b) can obviously vary a good deal

depending upon the techniques that the firm uses in making these alloca-
.

tions. This figure can easily be exaggerated by excessive payments to

affiliated units of the same enterprise, computer billing and management

services, and other items.

To obtain a rough idea of how sensitive operating income or loss may

be to variations inthese,figures, let us consider the figures forian

average broadcasting station. Its broadcast levenbes were $2.77 million;.

broadcast expenses'were $2.12 million; broadcast operating income was,

therefore, $0.64 million. Its general and aamihistrative expenses from

line 20 above were $0.66 million or about the same as its operating in-..

come. inus, an increase of 50 percent in its general administrative

expenses would have reduced operating income by 50 percent; a doubling of

these expenses woul,i1 have wiped out profits altogether.

These kigures are calculated by dividing the totals for all report-

ing stations shown on p. 225 of FCC, 39th AnnuaZ Report, FiscaZ Year,1973,

by 690, the number of reporting stations.
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, .

Broadcast stations have wide lee y in reporting their financial'

situations--particularly in,general and administrative .expenses--and the

FCC has,at this time no technique for indePendent verification. It does

* not aud t any of 'the reports it receives on Form 324, nor is able to

cross-ch figures against income tax returns. Thus, we hav no way-of

dermi4ngthe extent to which Nariations.in accounting r4a tices among

firms'd se to cause distortions in financial data and to compromise

their usefulness for analytic purposes. For these reasons, the FCC ap-

pears to be Moving constructively in explicitly recognizing the.patential

unreliability of the financial data and in authorizing in December 1975
*

a Separate 13-month study focused specifically upon .this,problem.

DIFFERENCES IN STAT/ÔN:OPERATING MODES AND OTHER FACTOR,'
r' ..

,

'--------C- Other difficulties may arise not from faults in.the data but because

of 'the way stations are owned and operated. While network stations have

essentially the same program formats, independent stations--particularly

UHF--show wide variations. Well-financed UHFs purchase top syndicated'

product with,strong audience appeal and sometimes commit themselves to

the purchase of expensive sports programming rights: Weakly financed

UHFs operate at lower costs with the hope of garnering sufficient reve-
1

nues to make a modest profit. In some cases theyare held in the hope of
-

eventually being.sold f a capitat gain when their financial prospects

improve.

, A station with a la ger local news and. public affairs staff may show

higher expenses and less profit than its counterparts; or a station with

stricter limitation on commercial interruptions may.have lower time

sales., Data are.available on the number of minutes of news programming,

size of-staff, and program expenses for local programming. In principle,

one might be able to construct a model that, taking these data into ac-
,

count, could distinguish among a few operating modes. The m jor problem is

in deterMining the operating hodes of new stations coming o the air be-

tween now and 1990 and changes in operating modes of existi g stations

The FCC authorization of the study is reported in elevision Digest,
December 8, 1975, and is'described in an FCC Request for roposals,

RFP 76-12, January. 23, 1976.
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as a consequence; here there is simply no basis for judgment.

,Other factors include differences in management skills among firms.

We frequently observe,.for example, that two gasoline stations across

the street from each other, although apparently equally situated perform

quite differently. "While ond thrives and proppers, perhaps eventually

to form a ch)ain, the other loses money.and eventually may go out of busi-'

ess. These differences are.4ard to explain other than in terms of skills

management practices and-perhaps.sheerluck. The Same is probably true

n the broadcast business where theft factors create statio to reduce the

explanatory power* our econometric techniques based'on station finan-
k.

cial data.- di

,A1Kng network stations, which netwo) (ABC,.CBS, NBC) is involved could

certainly be used to explain Some of the variation in financial performance. '

However, we are primarily illerested in projeoting new Stations for the

top-100 markets where no new affiliations are AkTailable; a. more precise
,

explanation of network station profitability would not help us in this task.

Another possibility is that reception quality varies enough among

VHF stations or among UHF,stations,so that stations with lower channel
1

numbers do better than those with higher numbers, even within the same

frequency.band. (That is, channe02 is better_than channe1.13;*channel 14

is better than channel 70.) Perhapi audience loyalty.builds up.over long

periods, so that older.stations are generally more profitable than newer

stations. Perhaps .there is some sort of specialization, with each,sta-

tion-going_after a different category of audience, some more profitable

than others- This is clearly the yase with-foreign language stations,

and there may be some more subtle form of spe/cialization by other sta-

tions. More generally, the literature on audience preferences and sta-
*

tion programing behavior suggests that there should lie a regular distribu-.

tion of audience shares,, and hence profits, among equ lly situated stations.

e

Peter Steiner, "Program Patterns.and Preferences, and the Workability

of Competition in Radio Broadcasting," Quarterly Journal of Economics,
May 1-952; Bruce M. Owen, JackA. Beebe and Willard'H. Manning, Jr., Televi-
sion Economics, Lexington, MA., 1974; Stanley M. Besen and Bridger M.

Mitchell, Watergate and Television: An Ec4zomic Analysis, The Rand
Corporation, R-1712-MF, May 1975.

.0
IPh
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We investigated each of these possibilities in enough detail to convince

ourselves 'that none of them would improve our financial, predictions for

independent UHF stations 'ufficiently to make *them useful for projecting

the number of new stations. Fprther research into theae matters might -

%ell be useful for other.purposes, howeyer, and Would almost cert-ainly

advande ,understanding'of the television industry.

132.
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X. UNSUCCESSFUL ATTEMPTS TO CONSTRUCT MODELS ,

USING TELEVISION STATION FINANCIAL DATA

The projections discussed-in earlier sections are al). based on our,

'viable stations model, which Predicts the number of stations directly.

We also put extensive effort into three models that would predict number ,-
/

of stations indirectly. Elements of these models are described in detail

intApPendixes B through F. They are all based on financial data reported

to the-FCC b individual television Stations. All would yield estimates

Of.station rofits, and our intention was to use these.as indicators of

viability:, However, hr'reasons noted in Section IX, none of the three

methods did a very good job,of predicting profits, particularly for sta-
-

tions handicapped,by UHF transmission or lack of network affiliation--'

preciseljrthose stations in which we,4re most interested. Consequently,

we did not use any of these three methods in making our projections.

However, they are of interest in'their own right and carry some important

lessons tnat are summarized in -this section.

METHOD 1".

-Our iirSt method of predictin station profits was based on suggestions

made in the wbrk statement that accompanied the FCC's 'request for proposals.

It comprises,several interlocking steps. First, one estimates the total

,

television audience for each market (Appendix B) and the "pricd'Of audience
**

in,eaeh market (APpendix C). Multiplying these two quantities.gives'an esti-

-mate of:the to,tal revenue for eaCh'mrket.. _Then one.estimates.the_fraction dfj
4 7

market revenue hat goes to gacb.station imthe market (ApPendix D). Multiply-

ing this fraction by the estimated,market:revenue yields an estimate of each

station's 'revenue. one.estimates each station's expense and deducts
. ,

-

described in-general terms in SectiOn II and in detail in Appendix A.
**
, More precisely, the ratio of total revenue to total audience for .

each market.'
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this from'estimated revenue to arrive at.ithe station's egathated prOfit.

We discuss briefly in turn what.we learned fromreach of these steps;
,

details are included in the appendixes.

Television Market Audience

In estimating television market audience, we are particularly '.

interested in whether or not additioA61 stati4s increase total atidiefte,

and If so, how much.- One can find.Support for bbth positions_in
*'

previouseeearch results. Noll, Pack, and McGowan (1973) 'present

regression results that

imply that a single affiliate will atract between'42
and 45 percent of the potential, viewers in its market.
In a market with two stations,'the total audience would-
be between 55 and 65 percent,of the potentiall. depending
upon the affiliation status of the statiorer Finally,
in a market with an affiliate of each network, the %el
audience is 60 percent of potential.

**
Itra similar vein, Besen and Mitchell (1975) conclude from al; analyais

of television audiences during the Watergate hearings that additional

program choices can substantially increage total audience, at least if the,

new programming is sufficientlyadifferent from standard fare. On the (

4 ***
hand, it has been frequently assumed (e.g:, Park,'1973), or

asserted based on rather *asualtevidence (e.g., Owen, Beebe and Manning,
****

1974; FCC, 1970), that total audience does not depend on thechoice

ago

Roger G. Noll, Merton J. pexk, and John J. McGowan., Economic Aspecte

of Television Regulation, BrookiAgs.Institution, Washington,
**

Stanley M. Besen and Bridger M. Mitchell, Watergate and Television:-

An Economic Analysis, The Rand Corporation, R-1712-MF, May 1975.
***

Rolla Edward Park, New Television Networks, The Rand Corporation,
R-1408-MF, December 1973; abridged version appears. in Bell Journal of

Economics, Autumn, 1975.
****

Bruce M. Owen, Jack H. Beebe, and Willard G. Manning, Jr.,
Televiqion Economics, D. C. Heath, Lexington, Ma., 1974; 'Federal
Communications Commission, "The Economics of the TV-CATV Interface,"
prepared by the Research Branch, Broadcast Bureau, Washington, D.C.,
July L5', 1470.
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of signals.

Ou r. oWn analysis has two parts; corresponding to the two strands

'in preViou research, And leads to a reconciltation'of the apparently

conflicting results. *The first part of our analysis usgs market level.

data. We 14dd up the audience for all stations in the market to get total.

audiene., We measui4 the level of television Servtce by the number of

networks in the market, whether they broadcast on VHF or UHF, and whether

there is VHF or UHrindependedt service in the market. By this
id

efinition,

the worSt-seryed market has only one network UHF station, and the best-

Sered receives all three networks plus at least one independent, all on

VHF. We find.that total audience (as a fraction,of potential audiende)

-ts generally abOut,twice as'.great in the best-served markets as it is in
1

the worst-servgdparkel's...1Thii is consistent with Noll, Peck, and McGowan's
4 VAS

resultS.

In the second part of our analysis, We use data on audience in over

-3000 individual counties'. Here we find that the-range of signal choice has

very little effect on audience size. 'There are very few counties where
.

'only.,op.e network signal is received--fewer than 50'on most counts
*
--and

in these-counties Prime-time audience averaged 54 percent of potential

audience, .In the counties with two network signals, audience averaged 56

-Ip-those withrthree, it was 58 percent, andin those with,

three netvorkS plus at least one independent, it was 5.9 percent. .0verail,

,there is not much difference between the size of the audience in the worst-

served and-the best7served countieS.

How ci6 we reconcile these seemingly conflicting results? In a sense

both Are correct, but they are conclUsions a13-0U1 different effects. Con-
.

sider the following example, which is consistent with both sets of

results. 'Market A is a three-network market surrounded by other4three-

network markets. Within A's ADI, 58 percent oi households watch television

duang priMe time. Both county-level and mark -level data show total

We counted signals received in several different ways;
B for details.

TO
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ratings o'f 58: Market B is a twO-netWork Market surrounded by three-

network markets. Within B's ADI, total viewing is the same as in A's.:

58 percent. But a substantial share of this total is-watching the

thild network .signal'from adjacent markets. ,qhus thetotal rating for:

Market B's two.stations is substantially less than 58-percent.

The county-level results are correct -in ghowing that total
_

viewing in any given geographical area is dnly°.s1ightly affected .by
6

the number of signals received there. :The market-level results are

rect in showing how that total is shared among adjacent markets with

different numbers of local stations.

cor-

Television Market-Revenue ,

It would be convenient if aUdience were worth the same amount of
, .

money to advertisers in all markets. Then one could simply mUltiply

the market audience estimates from Appendix B by some constant "price"

of audience to get market revenue estimates. A look at the data,

however, shows considerable market-to-market variation in the "price":

of audience. In 1972, for example; the ratio of market revenue to

average daily audience averaged $80 per.household, with a range of

$42 to $199. We attempted to explain this variance in three different

ways

First, we used regression analysia to check for relationships

between "price" of.audience. and things that might be expected to

influence it -- the wealth of the market, market size, and a measu're

of competition among stations in the market. We did find significant

-4.41t relationships-that went in the expected directions -- for example, the

"price" of audience tended to be higher in richer markets. However, the

relationships were not strong enough to explain more than 20 percent

of the market-to-markft variance in "price" pf audience.

Second, we attempted to aiscover additional factors that might

account fOr the'Unexplained varianc,e, by interviewing people who might.

know --.station officials, advertising representatives, and advertising

agency executives. FCC staff members conducted.interviews in New York,

and we interviewed people in Los Angeles. The results were not very help-

ful. Some explanations were simply appeals to tradition: ."San Francisco

a7
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has always been a good market." 'Others relied on idiosyncratic and

unpredictable factors:- "One of the Las Vegas station managers is

really on the ball." Spme expladations were used interchangeably to

explain both good and bad markets: "A dominant station in one three-station

market keeps prices up; two weak stations in another three-station market

drive priCes down."

The idea behind our third approach is that there are a whole host of

factors that affect "price" of audience in a particular market: the age,

occupation, education, race, n income distribution of its population; its

climate; its industrial, commercial and financial make-up; activities, tastes

and opportunities of its population; competition from other media--

anything that affects the advertising buyer's image of the market.

There are far too many potentially importa't factors to include them

all.in a regressiort equation, even if they ere all measurable. But

if they are relatively dtable over time, we can estimate their net

effect on "price" of audierice in the various markets using a statistical

technique called lnaly.O.s of covariance. Applying this techni-61e to

data for 1963-19721, we find that we can explain 75 percent of the

variance in "price" of audience, strongly confirming the importance

of persistent market effects. In fact, it turns out that "price" of

audience is sufficiently stable from year to year that one Can do a

eretty good job of predicting it by simply assuming that it is constant

in each market over time.

a

Individual Station Shares of Revenue

'Thus far, we have a way of estimating audience size and the

"price" of dudience in each market. lultiplying the two gives an

Although incomes in San Franciscp have been substantially above average
ever since the California gold rush, OUT analysis shows that television costs
per thousand are even greater than could be expected on the basis of this level
of higher income. Moreover, there are test markets like Phoenix which attract
unusually high advertising revenues. But the problem here is predicting°where
test markets will be in the future, again an area.about which there is no good
basis for judgment. However, the existence of scattered abnormally perform-
ing test markets would have little effect on our overall projections, which
encompass such a large data base. 6
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estimate of market revenue. The next step in Method I is to estimate

Whai"fraction of mariet revenue goes to each station in the market.

We investigate two ifferent ways of doing this in Appendix D. Both.

assume that station shares depend on the type of station (network .

affiliated or independent, VHF or UHF) and on the amount.and type of

its competition. One formula assumes that.a new station reduces all

existing stations' shares in the same proportion. That is, it makes

no allowance for the possibility that, for example, a new independent

station might have more'impact on other independents than on network

affiliates.. The other formula allows,for a different,impact of each

category of station'oa stations in each category. Both formulas

explain about two-thirds of the variance in s.pation revenue shares.

Individual Station Expense

To complete Method I of estimating, televOiRn station profits,

we planned to estimate an equation that would relate station expense

to its.Characteristics and the characteristics of.its competftion and its

market. We would .then deduct estimated station'expense given by this

equation from the revenue figure obtained as described Above, and use

the result as estimated Station profit. However, profit prediction

comparisons described below led us to abandon this approach in favor

of our viable stations model before we went on to estimate an expense'

equation.

METHOD II

The second method of predicting profits was suggested in our

, proposal to the FCC as a way of cutting through the complexities of

Method I. ipstead of calculating profits as the difference between

two estimated quantities, one of which is .itself calculated as the

product of three other estimated quantities, Method II estimates profit

directly.
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We use the same equation that Besen (1973) used to estimate

station time rates. This equation relates time rates, or in our case

station profits, to the size of the market the station operates in;

whether it is handicapped by lack of network affiliation, UHF trans-

mission, both, or neither; the number ot competing .etations and..

the extent to which they are handicapped. "Superficially, the estimated

equation looks remarkably good. All of the coefficients have the

expected signs and are highly significant, and the equation explains

about 80 percent of the varianse in station profits. However,.the

profit prediction comparisons-be1ow4-show-thateven Method II has serious

shorcoMings.

METHOD III

Method III was originated at Rand after the contract work was

under way. Its main purpoSe was to test a profit maximization model

of television station behavior, but the model may also be used as a

third method of estimating station profits.

We think of a television station as a firm that is in the business
1

of "producing" audience and selling it to advertisers. The more

audience it has to sell, the highEr its revenues. But additional

audience can be produced only at increased cost -- for better programs,

stronger promotion, upgraded technical facilities, etc. For a typical

station, the relationships between revenue and audience, and between

cost and audience may be as shown in Fig. 5. Different stations

will have different revenue and cost curves, depending on their own

characteristics, their competition, and the market they operate in.

We hypothesize that the station will choose to produce the amount of

audience (A*) that maximizes t,e difference between its revenue and

its coat. We estimate equations that represent the revenue and coat

curves of Fig. 5. This is a fairly complex process, for reasons

discussed in Appendix F.

By usual statistical standards;..our estiMates of the cost and

revenue curves are quite good; their explanatory power and the.sig-

nificance of'their coefficients are all high. But this method, too,

*
Stanley M. Besen, The Value of Television Time and the Prospects

for NeW Stations, The Rand Corporation, 1-1328-MF, October 1973:
1
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R*

C*

Revenue/audience ratio

Audience (households)

Cost/audience ratio

Fig. Revenue and cost curves for a typical
television station (conceptual).
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fails to do an adequate job of predicting profits, as discussed

bAw.

4
PROFIT PREDICTioN,1 APAPISONS

Table 27 compares the perf6.jmice of the-three methods of predicting *

profits. We did the calculations to establish a probable upper bound

on the performance of the three methods.. Thus, in many places we-

used actual values of variables that would have to be predicted in

full-blown applications .of the models to make projections to 1980

and beyond. Without this help, they would almost certainly perform

even less well.

It' a full-blown application of Method I for making projections,
1100

we would first need to prediCt market audience using Appendix B.

Then we would predict market revenue/audience ratios using Appendix C,

and multiply thd two figures to get estimated market revenue. Then

we would use Appendix D to predict individual stat*.6h---akajes of.market

revenue'. Finally we would estimate station expenses using an equation

similar to the expense equation in Appendix F, and deduct them from

estimated station revenues to get estimated Profits. The method

actually used in Table 27 is much less complicated and represents a

probable upper bound on the performance of this method. We applied

station revenue shares predicted by Appendix D to actual market revenues

anid subtracted actual s atio expenses to estimate profits. Even

with this advantage, this met d performs generally leas well than

does Method II.

Method II also got a little help from the use of actual values.

In making the calculations for Table 27, we substituted actual numbers

of UHF stations into the-profit equation. These numbers wOuld have
ger

to be estimaEed in a full-sdale applidation of the model.

Method III used for the table is also muCh simpler than a full-

scale application of the model would be, and represents an upper

bound on the performance of this approach., kfull-scale application

1 4 1
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Table 27

PROFIT PREDICTION COMPARISONS

Class

R-squared RMSE
a

s,
,,

RMSE/R b
Station

I -.' II III I II I II III

All stations. .717 .787 .196 906 782

:,III

1521 1.14 .98 1.91

Network VHF .843 .810 .271- 747 815 1596 .68 .75 1.47

Network UHF -3.61 .-.213 -,249 . 424 -218 221 1.67 .86 .87'

Independent VHF -3.43 -.151 -.411 2719 1385 1534 3.22 f.64 1.82

Independent UHF -2.24 -.535 -11.6 110.9 763 2189 3.53- 2.46 7.06

aRoot mean squared error in $1000; VSSE/n,-where SSE is the sum of squared
errors and n is the number of observations.

b
RMSE as a fraction of mean profit.
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would'be a complicated iterative process,in which trial values of

station expenditure would be assumed, profit-maximizing expenditures

for each station would be calculated assuming other statiOnsi expendi-

tures were equal to the trial values, calculated expenditures would

be substituted-for the trial value's, and the process oontinued'until

estimated expenditures for each station converged to,a stable'value.

Estimated profits would be calculated as the difference between

estimated revenrs and estimat d expenses at that point.. For our

upper bound calculations, we s stitute adtual valuesifor,other,

statiOns," expenditures in'equa on:(F.3'), Appendix F, to calculate

estiMated audience; then substl te these eatimates in equatone

(F.1') and (F.2!) to predict 4avenues, expenses, and'henceprbfits.

In Table 27 we show three Measures of predictive merit fo4.,

each method. Rsquated is the fraction of variance in profits explapined

by the-method. An R-squared of 1 is 100 percent perfect prediction.

A negative R.-squared means thift the method predicts less well than

one woul4 do if one used the observed mean v4ue of profit for all

stations in a particular class (for example, independent UHF stations)

as the predictor for all stations in that class. Root mean squared

error (RMSE).is a sort of averag.p. amount by .which the predicted

-value misses t ctual value; ehe smaller it is, the better the

prediction. But the absolute size of the error,is perhaps less

important than its size relative to the size of the quantity being

predicted. Thus we also show RMSE/R, the root mean squared error

divided by the mean value of profits.

LjMethods I and II both do a respectable job of predicting profits

for all ,stations taken together and for network VHF stations as a

separate class. But none of the three mzthods does at all well at

predicting for any of the handiciipped classes of Stations- -network

UHF, independent VHF, and independent UHF. For independent UHF

stations, for example, R-sAnared shows minus values, indicating that

the method predicts less well than one could do simply by using the

143



4.

. 118

observed mean value ofprofit for all UHF independents. Moreover., the

root mean squared error (RMSE) as a ratio to the mean profit (X)

for independent VHF stations,-(3.53, 2.46, 7.06 in the'lower right

band corner of the table) showathat the average errors are far in

excess of the mean values of the variables being es imated. Since

we.are primarily interested in the potential foréi UHF stations,

we cannot relyon any of the three.profit predi ion Methods. It

is for this reason that we developed the viablestations model:and
;

relled on'it for the projections in this report.

Proprietary plots of indiVidual Station prcifits against market
.%

size illustratelhe problems of predicting profits for handicapped

stations. , We see, for example,'that independent UHF Stations

located in the dame maOcet, and hence facing exaCtly.the same

cnopttitiirsitnations, report greatly different profit figures:

Since all,of onr mOdels.treat, equally situated stations the same,

tpere lapo way, that they can explain these differences in performance.
_ .

SUMMARY LISTING OF LESSONS LEARNED

In summary, we believe that the mest important lessons to be

learned froth our attempts to build models using station financial

._,

data are the

)

following:

o Financialdata in the-aggregate are useful as overall
.measures of industry performance over time. Although
varying from station to statillt, accounting practices for
individual stations are maintained. more ,or less consistently
from year to'-year; moreover, whatever anomalies appear in
individual station Accounts are likely to beciffset or
tempered by anomalies in others. Thus, overall figures

.are useful in showing changes in the financial position cif"
the industry. For example, an increase in profits of, say,
25 or 50 percent in a'single year foT the industry could
surely npt be aetributable to changes in accounting practices
alone, but to rapidly increased revenues relative to industry
costs. Aggregate data are also useful in monitoring changes
in the composition of revenues and expenses, as, for example,
in shifts between national:advertising and local spot
advertising and.in costs and expenditures.for local public
Affairs-and news programming.

These are reproduced in.Appendix which i separately bound and
available only to the FCC because of the proprieta'ij nature'of the data
displayed.
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o However, the large Nariation obserVed in the rofits of

equally situated stations suggests that fin ial data.

filed by iridividual stations have little use lness for

policymakipg purposes. Comparisons'of individual station
performanc.Vare,questionable because of problems with

(Ndata an0 because of differences in,station
operating modes, and other factors that cannot be systematically
taken into aCiount. This large non-systematic variation makes
it imwssible;to prediCt with any precision the smaller,
systeAatic.effects of policy changes on station profits.

o 1ven if it were possible to predict profits, this would

not provide a goQd indicay.on of viability since many
stations report.losses year after yeat and continue in

business.

o \Total audience increases very little as viewing options
inci-ease. I

tr

o The problem of the UHF h ndicap shows up consistently Nrhenever
we deal.with individual itation data, whether it is in terms
of revenue shares, profits, or a revenue and expense model.

o Perhaps most importantly, the large variation in profits of
equally situated stations indicates that there is a good deal
of flexibility in the system; tfiere seems to be room for

different modes of station operation, all vlable. Certainly

stations will react to competition from new technologles by
adjusting their ()Orations in ways that soften the iMPact on
profits. Indeed, the relationship between competitive factors
and profits is so tenuous that any impact of new tecfinologies
on profits may get lost in the static.

1 4.5
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FURTH R WORK THAT WOULD BE USEFUL IN MAKING

04, SPECTRUM ALLOCATION DECISIONS

MORE EFFICIENT USE'OF SPECTRUM SPACE

Based on this work, if the FCC were to deem it desirable to shift

some additional UHF space to competing uses on a hared or exclusive

basis, then the next step would be to determine which particular

channel numbers assigned in particular markets can be re(shuffled (in
-

light of all the UHF "taboos").in order to clear on a regionwide or

nationwide basis several specific UHF channels that can then be re-

allocated to other uses. Again, how much spectrum could be released

by reallocatiOns depends on which assumptions one chooses to accept

among the wide range we have explored in this study. As illustrated

in Table 25 the. number of channels that might be reassigned in New York

could vary all the way frpm 6 to -5 depending on the range of assumptions,

and in Los Angeles frots! to -2. (Under the most optimistic assumptions

about'UHF growth, there Would be a shortfall in these markets. )

As a parall4 el effort to this study, it is important that the FCC

reconsider the problem of UHF taboos. In contrast to VHF, which has
0

only two constraints (co-channel and adjacent channel restrictions),

UHF has Many more, including IF beat, intermodulation, oscillator,

and sound image. Because of these taboos, fewer channels can be as-

signed out of a given total MHz allocation than is true in VHF. How-

ever, if UHF receivers were redesigned to higher standards to get

around some of these taboos, many more stations could.be put into each

market. Thus, the question arises of whethernew UHF tuner and receiVer.

standards should be imposed in order (a) to permit more UHF channe

to be assIgned out of the existing total spectrum space allocated o :
.

UHF, and (b) given our projections of channel use to 1990, to permit

an even larger yeallocation of spectrum space to other uses in 10 or 15

years, when improvea receivers and tuners might be widely diStributed

in the market. Fortunately, the FCC has already launched such ad frigniry.

. .

Since many AD1s cover a Substantial geographical area, it is impor-

tant to note the distinction between core city UHF.ailocations and alloci-
tions toward the fringes of the ADI. In many cases, the allocations.that

would remain unused in our.projections would be those in the fringe areas.
For example, if all three Washington, D.C., UHF allocations wers-to be
activated, the only additional allocations which could be assigned to

other, spectrum uses would be those in the outlying areas of Hagerstown, Md.

Cumberland, Md., and Fredericksburg, Va.; rather than in the metropolitan,.

area where spectrum scarcity is likely to be most serious. But tche critical
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Another parallel effort..involves projections of demand for mobile

radio and for other services thlat by their nature could use spectrum

space now allocated to teleVi'sion. Several studies have been completed in
)

rfiis area aq.their projections, like ours, will need to be revised as

nevi data gnd Lidormation become available.

In eddition,:it is important'to examine the actual channel load-

ings opplOyed in mobile radio uses'in representative metropolitan

environments. Some assignments may be, lightly uged or may be used

during thetime of day that could be meshed with communications activi-

ties,using other frequencies.

THE SOCiAL VALUE Of SPECTRUM SPACE

Of course.; nother queStion tfiat_arises,ds,mentioned in.the

Introduction., ts.the valve to s'bciety sf whateverestations we do pro-

jeCt to come onto 'ale market between now and 1990. Jpse because a
. -

station may be economically viable does not necessarily mean that:its opera-
',

tion is in the.:pukie interest in lew,of tbe fact tihatIthe spectrum space

it uses is made available witho dharge.'''Unfort4hately,.there is nd way ,

.

within tht scope of our study*.to
.

deterthine'the social value of these projected
, .

stations (bt,of existing seations,'fOr that mattgr) because any realistic'

calculation would.have to quant.ify the value of 'Spectrum spa41.1;,

alternative uses. Were sPectrgm space bought and gold like other re-

.sources Such as land, then we would have some measure :O.Stile social (

.

, 1 ,

. .
.

.

.

value of spectrum. 'But sinte spectrum is allocated by gamihistrative
,

dAcision, no guch measure exists. All that can be said here is.that certain

attempts in the past to measure apectruM value; involving adding up the

value'of equipment that makes use ,of spectrum space, are wholly
,

invalid measures Of spectrum values. ForexamOd, we have seen'many

computations made.of the millions of,dollars'inVested in communications

'...

factor is that so long as alose'allo tions are maintained in.the outlying areas,'
spectrum interference, were the allop tiong ver to'be activated. Oro,

to express it differently, a station bperain A on a given U,HF frequericy.

in Fredericksburg, Va., would' preclude the use of tHe game spectrup space
for fther Juges in Washington some 50' miaes away.

* .

1

A comprehensive report prepared for'the Office of Telecommunica-
tions'Policy is George P. Mandanis, ét al., f(and Mobile Communications and:

Pithlic Policy, Systerlis Applications, Inc., National Technical-Informa-
tion Service, No. PB-231524, August 1972. See also President's Task
Force on Commult ntios Policy, "Public Safety Radlo Spectrum Require-

i
ments'," Appendiv_ -4,5taff Paper 4, National .Technical Information
Service, PH-184422; June 1969. '
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gear dependent upon the use of spectrum space with the implication

drawn tfiat the total value.of communications equipment is somehow a

measure of the value of the spectrum space. This is analogous to

estimating the value of, say, copper by adding together the value of all of

the copper-using commodities, including automobiles, telephone plant, and

the host of other items in which copper is employed. The astronomical

figure that one would derive in vhe case of cOpper would surely not

reflect its value, since other metals could, at some price, be substituted

for it to some degree.

Similarly, with spectrum space. It is only one of many inputs that

goes into communications systems. It can substitute for and be sub-

stituted against in the design and usF of communications systems.

mobile communication, substitution is most constrained, but

even there adjustments are possible between equipMent design and spectrum

use. Were the explicit price of spectrum very high, for example, this would

. serve as further inducement for the developmente'of cable television

systems with program origination to reduce the demand for over-the-air
4

broadcasting. Were its price very low, perhaps as a consequence of

technological breakthroughs permitting greater sharing between ter-

_ restrial and space uses, then the use of over-the-air communications

might.be substituted (to a degree) for the eventual yse of fiber optics,

millimeter wave guides, and other confinedtommunication links.

In a similar vein, we cannot estimate the social va ue of competing

uses of spectrum space. The best that can be done here is to project

demand by competitors for use of UHF spectrum--an effort that falls

outside the scope of the present study, bdt'one that is the focus of

other studies either underway or completed, as mentioned above.

FURTHER.USE OF VIABLE STATIONS MODEL

Finally, further.work using our model itself will be usefUl over

the years as new data become available regarding such things us the

popularity of pay television and videodiscs; the inclusion of unex-

pecte'd new delrplopments, and, especially, the rate at which the UHG handicap

declines. As mentioned gbove, our time series 1971 to 1974 is too

*
. One such estimate, running to $17 billion in 1962, was based on the

total valu of (a) all spectrum-using equipment sold it that year, (b) the

1
4
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short, and intermingled with niacroeconomic effects such as high interest

rates and general recessionary,tendencielk to show UHF handicap has

declined over the four-year period. As a longer time serre's becomes

available, perhaps extending through 1980, it may be possible to estimate

.the decline in the UHF handicap from 1971 through 1980 and use that

estimate as a key element in projecting the further decline in the handl.-

cap through 19?0.

annual repair and maintenance bill on the total stock of spectrum-
using equipment, and (c) research and development expenditures in
spectrumtrelated activities. See Telecommunications Science Panel
of the Department of Commerce Technical Advisory Board, Electro-
,magnetic Spectrum Utilization: The Silent Crisis, October 1966,

- p. 8.
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GUIDE TO THE APPENDICES.

Appendix A describes the model that we use to malce the projections

discussed in the main body of this report. This model yields direct

projections of the number of viable commercial UHF stations in each

market. However, when we began wbrk late in 1973, we expected to use

more roundabout ways of projecting viable stations. All would yield

projections of stations' profits, and profitability would be used

as an indicator of economic viability.

As described in more detail in Section.IX, we tried three

different ways to predict television station profits. The first.tethod

was inspired by the FCC's draft work statemen't in its RFT, which

suggests,a procedure with several steps including the estimation'Of

television market revenues, partitioning these amongostations in thp

market, and deduction of estimated expenses to arrlve at profit

predictions. Elements of this:method are reported in Appendices B,

C and D.

A second method was uggested in our proposal that the FCC funded

as a way of cutting throu h some of the-complexities of the first

approach: Estimate profifs directly, rather'than as the difference

between estiMated revenu s and estimated costs,- This method is

discussed in Appendix E.

A third method wai originated at Rand after the proj ct Was

underway, to focus.more explicitly on television station ehavior.

As described in Appendix Fri.-Te- view the .stat.iOn as a firt4 that

chooses its expenditure level to maximize profits subject to

competitive pressure, public service obligations, and othe aspects

of it environment. We estimated cost arid revenue curves 5Lat model

this process; these curves can be used as a third way to stimate

profits.

._6110

As it turned out, one of the three methods of predicting station

-profits did a very good 3, particularly for stationS handicapped

ir. 151
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by UHF transmission or lack of network affiliation. Furthermore,
even good profit projections would have been dubious indicators of

since many stations report losses year after year and
still remain on the air. So we rely on the more direct method of

Appendix'A for all of our projections.

In this sense, then, the work reported in Appendices B through F
is a dead end, since it did not lead to a useful way of projecting,-
viable stations.. However, much of it is:Interesting in its own right,
as discussed in Section X above, and ft is included :here for that
,reason.:

'The* appendices were prepared at intervals over a.year-long-
-

period as interim reports on work in process. It is not too surprising,
then, that there-are some inconsistencies among them--for 'examplel.
use of data for different years, or repdrting-of different summary sta-
tistics. To lion out allof these differences would be a costly job
for small benefits, and so we have not tried to do it.. We have,
though, made'some changes. These osttextensive in Appendices A
and E, each of which is.based on two inter reports.

1 5 2
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Appendix A

A MODiL OF THE DETERMINATION OF THE NUMBER OF

VIABLE UHF TELEVISION STATIONS
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A.1. INTRODUCTION

Our analysis of the. profits rePkted by television stations to

the FCC ,convinced us of two things. First, reported profits are

very difficult to predict with any precision. Equally situated

stations--for example, independent UHF stations all Iodated in the

,same market--which, objectively, ought to be equally prof4able,_report

widely different profits. Second, reported profits are Only very.ten-

uously related to station viability. Many stations report large loaaes

year after year, yet still remain in business. We can't predict profits '

very well, and even-if, we.could, they wouldn't help us very mUch;;)0 pre-
-

. dict numberspf viable stations.

Consequently, we turned our attention to the.construction of a model

that predicts directly the number of viable stations in each television

market. That model is the subject of this appendix. In Section A.2,

we take a cloae,look at the data that we are trying to explain--the,

Aumber of UHF stations in each market. In Section A.3, we describe the

model and estimate it. In Section A.4, we attempt to separate out the

effects of the UHF handl:cap, using a four-year data base and a constrained'

version of the viable stations model.

-See especially Appendix E.
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A.2. DATA DESCRIPTION

In this seCtion, we describe relationships between the number o

commercial UHF stations in a market (NUHF), the number of commercial

VHF stations (NVHF), and the size of. the market fOr the year 1974.

This is not yet meant to be a model Of the determination of the number

of viable UHF stations, for clearly there are otherfactors. that can af-

fect that number (for examOle, the level of UHF set penetration) .? It is

simply meant to,point out certain regularities inthe data. We use.theses.

observed reguiarities:when'we splify the model in Section A.3:

Our,unit Of observation is an American Research Bureau (ARB) tele-

vion'market area of dominant influence (ADI). An ADI is a set of

counties, within which.a given market s television stations attract a

plurality of all viewers. The set of all ADIs is an exhaustive and

mutually exclusive partitioning of U.S. counties. We confine our atten-

tion to ADIs 'within the 48 contignous states, and we exclude six "bcirder"

markets, whose stations attract a substantial share of their audience

from Canada 'or Mexico-
'

We re interested in the'Aumber of'UHF stations in each ADI. The,

...-

starting point for.counting numbers.of stations'is the market-bi7market

list'in Television Factbook services volume
..**

Bilt a .number of adjustments

are'hecessary' or desirable, as summarized in Table A.1. The first three

Buffalo, NY (market 24); San Diego, CA (51); Burlington, VT (117);
Bellinglim, WA (167);.Watertown, NY (178); Pembina, ND (215). San Diego
was excluded in part because one of its network. affiliatea-was licensed in

4
Mexico. All the other excluded Cities are relatively small compare'a to
their neighboring Canadian cities:. Detroit, for: example; was not excZuded
because It is much bigger than- Windsof,,Qntario.

**
-Number of stations for 1974, for example, come from the list on

pp. 43-46 of the 1974-75 edition:
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Table A.1

ADJUSTMENTS TO COUNT OF UHF STATIONS, 1974

Item NUHF

In Factbook list : 169

Not on the air
In border markets - 3

.In non=ADI markets omitted from_Factbook list .412

Satellites in sane market as parents .- 8

In .our.broad count . . 169
Outlying stations in non-ADI markets , -16

(Other) duplicate affiliates -10,

In our narrow'count 143
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listed adjustments are straightforward. We omit one Aration that is

included in the Factbook list even though it was not on the air, drop

three stations in'border markets which me exclude from our analysis,

and add 12 stations in markets that are noe included in the list.

These 12 stations are all in markets that do'not have ADIs. That

is, tHey do not attract a plurality oT viewing even in their home

counties. They are physically located in the ADI of a nearby larger

market. Examples'are the Akron and.Canton stations in the.Cleveland

ADI. We,count them in theADI in which they are physically located.'

In the 'fourth adjustment, we subtract eight satellite stations

located in the same market as their parents. The rationale is that these

are)not separate stations in any real sense; theyTadd little or nothing

to programming choice, and not much to the parent stations' costs.

Functionally, they are just the equivalent of more powerful transmitters

for the parent stations.

The net effect of the first-four adjustments is to leave us with

169 4FHF stations in what we call our broad count. Other adjustments,

.which reduce the number of UHF stations to-1-41-1-rr-o-trr-narrow count,'

can be argued both ways. We might wancto exclu
I

de utlying stations

bcsuch as the Akron and Canton stations) because they are not really a .

factor in the main market. These stations, for example, provide very

little competition for Cleveland stations, and thus have little effect

on-the number o'f stations metropolitan Cleveland can support. Also,

we might want to exclude duplicate network affiliates, for much the

same reason that we excluded satellites. To the extent that these

z ;
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stations' scheduleS are dominated by netWork programming, a duplicate

affiliate does not increase the.competition facing the other.stations

in%the market% On the other ha:11a, both outlying 'stations and duplicate

affiliates are some additional competition, and it would be desirable to
4

work with the most inclusive reasonable data base. Because there is no

compelling reasbn to cbopse either the broad ar,v1 narrow count of

stations, we InitiallY use bothain one'analysis In Section A.3.

Similar adjustments are made to the cdunts of stations in,the

Factbook list. Table A.2 shows the station counts f r each market used
1

in the analysis. The first two columns show VHF and UHF a scations to

' communities located within the market's ADI.. The ne t two co flus show

the nUmber of operating televisirin stations within each ADI'in 1974.*

Our broad count and narrow count, excluding some-stations for the

reasons discus4 sed above, are also shown.

:Table A.3 present:the rest of the 1974 data that we use to.

**
estimate our model in the next section. Table A.4 gives data summary

statistics.

* .

The total number of operating stations( included on our list is smaller
than the total stations on the air as reported by Television.Factbook. The
major reason is that we have excluded,stationain border markets and in
markets outside the.48 contiguous states which presumably are included in-
the Factbook totals. A detailed reconciliation is not possible, since we
do not have a list of statipns included in the'Factbook totals.

**
) There is one minor difference between the data shown in Table A.3.
and those used in our estimates: For.the estimates, cable penetration

ulwas ina d ently set equal to zero forr three markets (Jackson, TN
(market 17 ); Elmira, NY (182);- and Palm Spring's, CA (212). Also,
there is a possible problem apparent in:Table A.3 that shouZd, perhaps, .,
have dhanged the data used in our estimates. SALES seem@ unreasonably.
high for El Centro, CA (207) ana Laredo., TX (217), so maybe these markets,
should be omitted from the data base. These problems were'discovered after
all our estimates and projectkons had been made. We reestimated our pre-.
ferred equation with correct cable penetration in Jackson, Elmira and Palm
Springs and omitting El Centro arid Tateao, with resulfs shown in Table A.9

below. In our judgment, the cihanges are too small to.justify rerunning all

'of the estimates and projections. .
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Table A.2

ALLOCATIONS*AND STATION COUNTS BY
MARKET AREA OF DOMINANT INFLUENCE

MA4KT

1 NY NY
2 LA CA
3 CHCAGO IL
4 PHIL. PA
5 DTROIT MI

6 BOS4ON MA

ALLCCATEJNS
VHF UHP

6 9
7 10
4 9

3 11
3 6

4 9

ON AIR 1974
VHF UHF

6 . 2

7 6
4 3

3 4
4a 2

4 3

7 SF CA 5 10 5 3

8 CLVLND OM 3 7' 3 4.
9 WASH DC 4 7 4 2

10 PITT PA 3 3 3

11 STLOUS MO 4 2 4 1

12 DALLAS TX 4 6 4 1

13 MINN MN .4 4 4. 0
14 OALT MD 3 '3 3 1

15 HOUSTN TX 3 5 3 . 2

. .

16 INCPLS IN 4 4 4 2

17 CTNCI OH 3 , 2 3 1

18 ATLANT GA 3 4 3 2

19 HARTFD CN 2 5 2 3

20 SEATLE VA 5 3 5 0

21 MIAMI FL 4 7 4 1

22 KANCTY 40 3 3 34 1

23 MIL'..AU,WI 3 4, 3 1

25 SAORA CA 3 5 3 2

26 MEmPH TN 3 1 2 3 0

21 COLUM8 OH 3 4 3 0

28 TAMPA FL. 3 6 3 1

29 P3RTL4 OR 6 3 6 0

30. NASHVL TN 4 5 '4 0

31 NEWORL LA 4 3 4 1

32 DENvER :0 5 4 4 0

33 PRC,IID AI 3 3 3 0

34 LEAN,Y Nal 3 5 3 1

35 YRACU NY 3 2 3 ')0

36 tHAPLS WV 3 9 3 1

37 GRNCRP MI 3 3 3

38 Lo.Usyt. KY 2 3 2 2

3c, 0,(C.ITY 3K 4 5 4
41.40 IIPM AL 2 9 3

41 DAYTON OH 2 . 3 2 1

42 CHAPLT NC ? 7 2 3

43 PHOENX,AZ 8 3 '5 .1

44 NO;FLK VA 3 3 3 1

-45 SAI1ANT TX 5 N2 3 1.

. 46 GRNVLE -SC 3 7 .3, 3

47 GRNBRO NC 3 4 3 0

48 SALTLK uT 15 5 3 0

49'wLKSPR PA 0 6 0 3

LITLRK AR 3 4 3 0

.RROAD COUNT NA.RROW COUNT
VHF UHF VHF UHF' .

4...
.

6 2 6 2
6 7 6

4 3. 4 3

3 4 3. 3

4 .2 4 2

4 3 3 2

5 a 4 3

3. . A. 3 2
4 2 4 1

3 0 3 0

4 1 4 1

A-- --/ 4 1

°it* 0 4 0.

3 1 3 1

3 2 3 2

4 2 4 A
3 1 3 1 -

3 2 3 2

2 3 2 2

5 0 5 0

4 1 4 1

3 1 ,3 1

3 1 3 1

3 2 3 -1

3 0 3 0

0
3 , 1

6 4 ,0

4 .3 0
4 3 1

.4

3
3

3

3

O 4 0

O 3 0

O 3 0
O 3

1 3 'g .----
3 ' 1 3 0

2 2 2

4 0. 3 0.
2 3 2 1

' 2 1 2 1

2 / 3 2; 2

5 N-/ 1 4 1

.

3 1 3 1

3 1 3 1

3 3 31 :1

3 0 3 0

3 0 3 -0

0 3 3

ot 3

_

0

a
Includes One WIF operating In. Windsor, Ont.

5 9
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Table A.2 (contd.)

PAR'KET ALLOCAT IONS CN AIR 1974 BROAD COUNT _NARROW COUNT
VHF UHF VHF UHF VHF UHF VHF-- UHF

52 TOL ECO OH 2 -5 2

53 OMAHA NE 3 2 3

54 TULSA OK 3 6 3

55 ORL AN FL .3 6 3

56 ROCHES NY .3 1 3

57 HAR I S B PA I. 6 1

58 SHF VP T LA' 3 5 3

59 40BILE AL 3 4 3
60 OAV EN P IA 3 3 3

61 FL INT MI . 3 4 2

62 GRNSAY WI 4 5 4
63 RI CHmN vA 3 4 3

64 SPRNGF IL 1 9 1

' 65 COA nP IA 3 5 3

66 ()MOINE IA 3 5 3

67 WIGHT A K 5 k 1 1 6, 10

68 JKSNVL FL 2 4 2
69 PA IJC A KY 3 3

'').70 POANUK vA 3 4 . . 3

71 KNCXVL TN 2 3 T 2

72 F=2ESNC CA 0 7 o
13 RA/ E I G NC 2 4 2

74 J1H%ST PA Z 4 2

75 P9RtL N ME 3 4 3

76 SPCKAN '!iA 3 3

77 -JACK SN MS 2 5

7d C,i.TTN TN 3 1

79 YGS TN 91-I 0 3

80 SdEND IN 0 4
81 AL 8U0 Nm 9 , 3

82 FT w AYN IN
143 PiOR I A IL
84 GA E NC
85 SIOUX F SO
86 EVANS v IN

37 BATCNR LA
8d dEA Um T TX
89 DULUTH MN
90 :4-IL ING wV

91 L1NCLN NE

.92 LA NSNO MI
93 mADISN w I
94 COL Um2 SA
95 AmARIL Tx
96 HUNTS v AL

97 AOCKF IL
98 F A qGO NO
99 MONROE LA

100 CJL0m,8 SC

2

3 0

0 5 0
3 5 3

8 2 6

1 5 1

2 1

3 1

5 5

:2 0

7 3

2

2
4

1 4
6 3

2 3

1 3

2

3

4
2

7:

2

1

2
4

0

1

4

2

1 2 1 2 1

0 3 0 3 o
. 1 3 1 3 0,
0 3 0 3 o
0 3 0 3 0

0 .

4 1 4 1 2

0 3 0 3 0
0 . 3 0 3 0
0 3 0 3 0

1 2 1 2 1,

0 3 o 3 0
0 3 O. 3 0
3 1 2 1 2

1 3 ;' 1 & 3 o
1 3 1 3 o

...

0 3 0 3 0

2 2 2 2 1

2 3 1 3 1

'1 3 1 3 0

1 2 1 2 1

s o
1 2

1 2

1 3

o a

1

1

3

3

0

5

1

1

0 5

2 1

2

3

3 0

2 2

3 1

3 0 3'

0 3 0 3
3 0 3 0

3 Q 3 0 3

3 0 3 0 3
0 3 0 3 0

0 3 0 3 0
2 1 2 / 2

1 2 1 2 1

U 3 0 3 0

0 3 6 3 0
o 2 0 2 0

0 3 0 ' 3 0

0 2 0 2 0

2 1 2 1 , 2

1 2 1 2 1

6 3 0 3 0

4 0 4 0 3

2 1 2 1 2
0 3 0 3 0
0 2 0 2 012 1

de2
1 2

bO'
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Table A.2 (contd.)

MARKET ALL.C;ATIONS Os: AIR 1974 9c0410 CCUNT NAPRO4 COUNT
VHF pilF VHF UHF VHF UHF- VHF UHF

101 SALNAS CA 2 2. 2 1 1 1 1

103 WPALMB FL. 2 4 2 1 2 1 2

104 SPRNGF MA 0 3 0 3 .0. 2 0

105. BINGFIN NY 1 2 1 2 1 2 1

106 WILMNG NC 2 I 1 2 o 2 o 2

108 AUGLST GA 2 2 2 0 2 0 2

109 PRSTCL VA 2 3 2 ,2 2 2 2

110 LAFAYT LA 2 3 2 1 20 1 2
ill TI.REHT IN 2 1 2 1 2 1 2

112 MONTGM AL 2 4 1 2 1 2 1

114 LUBUCK TX 2 2. 2 I° 21..le! 2

115 ALBANY GA 1 2 1 0 1 0 1

116 SIOUXC IA 2 1 2 1 2 1 2

118 CHAPLS SC . 3 ' 0 3 .0 3 0 3

119 ERIE PA .1 3 1 2 1 2 1

120 T4LLAH FL 1 3 I. 0 1 0 1

121 ACC TX 3 2 3 0 2 0 2 (

122. JDRLIN MO 2 / 2 1 '" 2 1 2
123 SPkNGF MO 2 2 2 1 2 1 2

124 LXNGTN KY o 4 ) o 3 0 3 0

125 FLC.RNC SC'
ie.:, AUSTIN TX

1 2

1 3
1

1

0
2

'). -0 ,
1 2

1

1

17 -1-304-.KA K.S 1 113 1 1 1 1 1

128 ROCHFS MN 3 1 3 0 3 0 3

129 DOTHAN AL 1 2 1 1 1 1 1

131 STJO MC
.N4'

1 2 1 0 1 0

131 4ICr!FL TX 3 2 3 0 3 0 3

132 Tia....VRS AI 5 4 -1. 2 1 2

'1.ti LArcOS wi 2 4 2 1 2 1 2

134 UTICA Nv 1 2 1 1 1 1 1

135 ALEXD LA 1 2 1 0 1 0 1

13o TdC3C% AL , 2 4 0 4, 0 4

137 YAK1.A WA 1 7 1 6 0' 3 0
136 CjkPLS Tx 3 4 3 1 3 0 3

' 139 EAK,E4S CA,

140 SNP4R3 CA

0 3

2 0

0 ,

2

3

0

0 3

2 0

0.

2

141 414CC': r,A 1 2 1 1 1 1 1

142-:CHICC CA 3 1 2 0 2 0 2

143 QUINCY IL 2 1 2 0 2 0 2

144 'FLPCSO TX 6 3. 4 0 3 0 3

145 Cni_cPP CO 4 3 3 0 3 0 3

I4c EJGENE OC 4 1 4 0 2 0 2

147 3LUFLD 0/ 2 1 2 0 2 1.) 2

148 COLUm3 MO 3 2 3 1_ 2 1 2

149 8ILOXI MS 1 . 1 1 0 1 0 1

150 SAVANA.GA 2 1 2 1 2 2

161

1

0

2

2

0

0
1

1

1

2

1

0

1

0

2

0

0
1

I

3

,
1

1

1

1

0
0

3
0
3

0

1

'0

0

0

0

0

1

0

1

414
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.MARKET ALLOCAf IONS ON AIR 1974
VHF UHF VHF UHF.

152
153
154
155

156
157
158
159
160

161
162
16.3

164

151.4-LER TX 2

AL EXN.D. MN 2

EANG3R ME 3

wAUSAU 41 3

GRNwO MS
/

1

PANAMA FL 2

MINOT NO 8

00ESSA TX 9
MiRio f.i. 1

83ISE ID
,

6

LVEGAS NV 4
ABILEN TX 3

OTumwA IA 1

FTSmTH AR 1

165 caums mS

A 2 0

1 2 0
0 3, 0

1 3 O.

0 1 0 .

2 0 ...

4 7 0

3. 4 1

2 1 1

1 3 0

2

166 CLRx8.2 WV 2 2

168 MN4ATIC mN 1 1

.169 CHFYEN wY 3 2
170 MCALLN TX 2 3

171 LAUREL MS 1 2

\

172 mEOFRC oR 3 0

173 9.7:%C NV 7 2

174 Hak=SN vA 1 o
175 JACKSN TN i. 1

176 LKCHAR LA 1 1

k77 LIMA 0H 0 2

179.kp1cT y SD 5 2

180 AROmOQ OK 2 1

.. AsAiTE mI 3 1,181.
i ELO1RA NY o 3

3$ BUTTE mT 3 2

84 JONES'8 AF 1 0
95 MSCUL A mT
36 IDEAL S ID

3
.3

1

.3

187. FILINGS mT '6 2

188 FrmYER FL 1 , 2

190 POWEL Nm 3 4

191. GR. EATF mT 2

192 SAL ISB m0
193 TUPELO m5 Or

11/iASPER 4Y
19 EUQ EK A Ca 2

2

0
199 LANES v 014 0 1

200 GRANOJ CO 4 0

4 0

2 0
1 0

1 1

1 0

2 o
1 0

3 o- e-
2' 0

1 0

2 0
4 0

1 0
1 0
1

0
5 o
2

1

0 2

2 o
o

3 0

2 0
2 0

1 1

3 0

2 0
0 1

1 0

2 0

2 0
o 1

1 0

16 2

BR010 Cr!uNT
VHF UHF

1 0

NAFRCw COuNT
VHF UHF

1 o
1 0 1 0

3 0 3 0

3 0 3 0

1 0 1 '0

2 0 2 0
3 0 2 , 0 ..

3 1 3 1

1 1 1 1

2 0 2 0

, 4 0 4 0
2 0 2 0
.1 0 1 6
/ 1 1 1

1 0 1 0

2: 0 2 0

1 o 1 .0

1 0 1 O.
2 L 0 2 o
1 o 1 .0

2 0 2 0

3 0 3 0

1 o 1 e
1 0 1 0

1 0 1 o

0 1 0 1)

2 0 2 0
2 0 2 0

1 0 1

o 2 0 2

2 0 2 0

1 o o
2 o 2 0

2 0 2

2 0 2 3

1 1 1 1

3 o 3 0

2 o 2

0 1 0 1

1 o 1 o

2 . 0 2 0

2 o 2 d
o 1 o 1

1 o 1 oC

a
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Table A.Z contd.)-

46w
MARKET ALLOCATIONS

VHF UHF
ON AIR 1974
VHF UHF

IROAr COUNT
., VHF UHF

s

NARROW COUNT
VHF UHF

203 WNFLS ID L 0 1 0 1 0 1
1162 36 StNANG TX 3 0 2 0 2 0 2

02 7 ELCFNT CA
warn

5 0 2

11

0 2 0 2

211 PKESQU ME 1 0 0 1 0 1

2 12 .PLMSPR CA 0 2 0 2 ., .0 2 0 ..

214 NPLAT NE 1 0 1 0 1 0 1 0 .
217 LARET:0 TX 3 1 2 0 2 0 2 0
'2 19 HELENA MT 2 0 1 0 °--- 1 0 1 0.
222 GLNDIV MT 2 0 2 0 2 .0 1 0 -

Total--Top 100 markets 319 434 291 124 273 121 , 265 97

Total--197 markets 543 602 474 177 432 169 422 143

NOTE: The top 100 market rankings are 'assigned according to the
list in the FCC cable television regulations. The rest
of the rankings are assigned in order of 1972 ARB prime-
time television households. Border markets, markets out-
side the contiguous states, markets with no afea of domi-

44;nt
influence, and markets that have been absorbed by

jacent markets since'1972 are not includel in thi
listing, but the priginal rank numbers have been p served.

163
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Table A.3

OTHER VARIABLES IN REGRESSION ANALYSIS
1974 DATA

MARicET UHFpEN CABLE TVH SALES OVERLAP ETVUMF
,1 NY _NY .79 .04 6167. 6.163 0.960 O.
. 2 LA CA .89 .09 3481. 6.556 0.979 1.
-3 CHCAGO 1L .93 .02 2744. 6.813 0.939 O.
4 PHIL PA .94 .14 2230. 6.359 1.003 1.

5.0TROTT MI .93 .01 1513. 6.533 1.066

6 BOSTON MA .89 .06 1646. 6.974 1.134 O.
7 SF CA. .87 .20 1593. 6.572 0.990 0.
8 CLVIND OH .93 .11 1280. 6.043 1.029 1.
9 WASH OC .92 .0711249. 6.924 1..196 1.

10 PIIT PA .82 .2 1072. 5.640 1.141 o.

11 STLOUS Md .86 .01 918. 6.2951 0.985 Ô.
12 'DALLAS TX .89 .06 1029. 6.629 1.029 O.
13 mINN MN .75 .03 860. 6.629 1.-026 O.
14 BALT MD .89 .01 724. 6.227 1.398.
15 HOUSTN Tx .94 .03. 829. 7.017 0.958 O.

16 INOPLS'4IN .85. .12 726. 6.715 1.051 1.
17 CINCI OH .90 .02 616. 6.571 1.265 1.
18 AILANT GA ,.89 .07 783. 7.408 1.081 1.
19 HARTFO CN .92 .01 628. 6.541 1.553 1.
20 SEATLE wA ,.78 .18 759. 5.996 0.990 o.

21 MIAMI FL .88 .02 798. 7.481 1.094 o.
22 KANCTY MO .88 .07 619. 6.270 1.195 1.
23 MILwAu WI .93 .01 607% 6.460 1.057 a.
25 SACRA CA .88 .16 594. 6.803 1.211 0.
26 MEMPH IN .75 .09 498: 6.133 1.087 cr.

27:COLUm8 OH .88 .07 500. 5.773 1.301 1.

28 TAMPA FL .91 .09 746. 7.083 0.996 O.
21PORTLN OR .11 592. 6.257 1.016 0:
30 NASKVL TN .74 .06 524. 6.085 1.039 O.
31 NEWORL LA .91 .03 461. 6.224 1.128 O.

32 CENvER CO .81 .047_573. 7.115 1.050 o.
33 PROvIO RI :88 .01 570. 5.952 1.369 1.
34 ALBANY Ny .84 .10 6.735 1.154 1.
35 SYRACu NY .88: .22

.417.
341. 6.562 1.410 1.

34 CHARLS WV .031 421: 5.557 1.041 . 0.,

37 GRNORP MI .82 .08 426. 6.708 1.140 1.
38 LOUSVL KY .92 .06 450. 6.122 1.091 1.
39. OKCITY OK .79 .09 441. 5.904 1.023 O.
40 BIRM AL .89 .12 391. 5.809 1.153 . O.
41 DAYTON OH .91 .09 422. 6.534 1.441 1.

42 CHARLT NC .89 .07 486. 6.259 1.253 1.
43 PHOENX AZ ,87 .07 505. 6.594 0.784 o.
44 NORFLK vA .88 .01 383. 6.113 1.028 1.
45 SANANT TX .85 .08 381: 6.510 1.045 o.
46 GRNvLE SC .76 .05 440. 5.964 1.263 1.

47 GRNBRO NC .78 404 370. 6.189 1.406 1.

48.SALTLK UT .77 .08 374. 6.385 1.126 o.
'49 wLKSBR PA .97 .41 391. 6.080 1.189 1.

50 LITLRK AR .76 .05 .343. 5.552 1.008 O.

164
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Table A.3 (contd.)

MARKET UHFPEN CABLE TVH SAEES OVERLAP ETVUHF
52 TOLEDO OH .92 .19 363. 7.501 1.580 1.

53 OMAHA NE .79 .02 299. 5.587 1.262 1.

54 TULSA OK .77 .09 349. 5.540 1.093 O.

55 ORLAN FL %85 .19 397. 7.966 1.090 1.

56 RCCHES NY .88 .02 306. 6.205 1.141 1.

57 HARISB PA .95 .34 393. 6.95 1.325 1.

58 ShRVPT LA .75 .06 354. 5.844 1.056. 00

59 MOBILE AL .74 ell 298. 6.008 1.113 I.

60 DAVENP IA .85 .08 284. 6.245 1.090 O.

61 FLINT MI .93 .12 356. 7.291 1.445 1.

62 GRNBAY WI .82 47 285. 6.411 1.222 1..

63 RICHMN VA .81 .08 346. 6.881 1.069 1.

64 SPRNGF IL .97 .18 264. 7.390 1.067 O.

65 CDRRAP IA .81 .09 276. 6.32J 1.060 O.

66 DMOINE IA .77 .02 305. 5971 0.964 O.

67 WICHTA KS .75 .13 357. 6.504 0.968 O.

68 JKSNVL FL .91 .15 291. 7.622 1.46 O.

69 PADUCA KY .74 .11 269. 5.899 1.034 O.

70 ROANOK VA .78 .10 288. 5.710 1..194 1.

71 KNOXVL ITN .83 .11 319. 5.733 1.042 O.

72
73

FRE$N0
RALEIG

CA
NC

.99

.84
.06
.a4

232.
312..

8.269
6.210

0.967
1.537

O.
O.

74 JUHNST PA4 .81 .50 270. 5.848 2.244 O.

75 PCRTLN ME .80 .15 251. 6.949 1.242 O.

76 ..SPCKAN WA .75 .22 238. 6.348 1.184 0.

77 JACKSN MS .83 .09 219. 5L,640 1.263 1.

78 CHATTN TN .80 .05 246. 5;873 1.087 1.

79 YGSTN OH .96 .03 211. 6.314 1.352 1.

80 SBEND IN .:95 .05 201. 6.445 1.470 I.

81 ALBUQ NM I, 749 .11 217. 6.541 1.050 O.

82 FTWAYN IN .96 .03 191. 6.652 1.203 o.
83 PEORIA IL .94 .04 194. 7.411 1.152 1.

84 GRNVLE NC .73 .04 235. 6.505 1.133 1.

85 SIOUXF SD .69 .08 192. 6.407 1.290 o.
86 EVANSV IN .95 .07 199.. 6.182 1.34Z o:

874BATCNR LA .91 .03. 165. 6.275 1.609 O.

88 BEAUMT TX .79 .14 136. 6.120 1.344 O.

89 DULUTH MN .80 .12 151. 5.641 1.018 O.

90 WHLING WV .82 .40 168. S.415 3.024 O.

91 LINDLN NE .76 .15 224. 5.847 1.110 O.

92 lANSNG MI .87 ell 184. 7.146 2.507 L.

93 MAD1SN WI .98 .03 152. 7.423 1.692 1.

94 COLUM8 6A .87 p.20 148. 5.520 1.806. 1.

95 AMARIL TX .80 .32 148. 8.064 1.093 O.

96 HUNTSV AL .96 .32 L7J. 6.705 1.150 1.

97 ROtKFD IL .98 .15 160. 6.399 1.365 0.

98 FARGO ND .69 .12 171. 6.219 0.9,73 O.

99 MONROE LA .67 .16 158. 5.717 4.440 O.

100 COLUMB SC .91 .05 /67. 7046.A.693 1.
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Table A.3 (contd.)

MARKET UHFPEN CABLE TVH SALES OVERLAP ETVUHF
101 SALNAS CA .87 .53 166. 6.687 2.L92 0.
103 WPALMB FL .85 .24 199. 7.896 1.543 0.

104 SPRNGF MA .96 .10 216. 5.945 1.281 1.

105 BINGH4 NY .93 .46 146. 6.203 1.608 1.

106 WILMNG NC .63 .12 109. 6.887 2.301 1.

108 AUGUST GA .75 .08 155. 6.070 1.342 1.

10S BRSTCL VA .81 .29 201. 5.045 1.215 o.
110 LAFAYT LA .82 .09 141. 6.138 1.580 o.
111 TDREHT IN .81 .19 152. 6.603 1.433 o.
112 MONTGM AL .84 .09 145. 6.221 1.395 1.

114 LUBUCK TX .92 .19 114. 7.416 1.444 O.

115 ALBANY GA .70 .18 101. 7.409 2.338 1.

116 SIOUXC IA .87 .05 145. 6.612 1.285 O.

118 CHARLS SC .77 .01 131. 6.017 1.370 O.

119 ERIE PA .95 .13 114. 5.776 1.635 1.

120 TALLAH FL .69 ..27 101. 6.305 1.625 O.

121 WACO TX .79 .29 154. 6.695 1.241 1.

122 JJPLIN MO .81 o.20 145. 5.101 1.302 O.

123 SPONGF MO .10 199. 5.523 1.079 O.

124 LXNGTN KY .91 .15 166. 5.665 1.175 1.

125 FLORNC SC .73 .18 74. 6.342 2.412 1.

116 AUSTIN TX .94 .20 153. 6.469 1.332 o.
127 TOPEKA KS .85 .22 129. 5.618 1.361 o.
12,8 RCCHES MN .7T .14 129. 6.423 1.273 1.

129 DOTHAN AL .82 .18 86. 5.658 2.122 o.

130 STJO MO .73 .25 50. 5.456 3.277 O.

131 WICHFL TX .80 .25 145. 6.184 1.029 1.

132 TRAVRS MI .28 123. 7.119 1:409 O.

133 LACROS WI .82 .29 131. 6.633 1.286 1.

134 UTICA NY .85 .43 105. 5.731 1.432 0.

135 ALEXND LA .72 .28 61. 5.265 2.561 o.
136 TUCSIN AZ
137 YAK1MA 4A

.79

.96
.08
.32

170.
125.

6.282
6.553

0.996
1.140

0.
1._

138 CO;PUS TX .86 .19 131. 6.314 1.145 1.

139 BAKERS CA .96 .55 92. 6.747 1.492 o.

14 SNPfRB CA .78 .69 89. 6.526 1.523 o.
141 CCN GA .88 .32 117. 6.468 1.240 1.
142 C ICO CA
143 QUINCY IL

.82

.78
.34
.22

88.
109.

6.669
6.368

1.405
1.087

0.
o.

144 ELPASO TX .77 .15 152. 7.132 0.957 o.

145 COLSPR CO .80 .22 163. 6.051 0.91.6 O.

146 tUGENF OR .79 .42 120. 6.253 1.170 O.

147 BLUFLD WV ,70 .39 111. 5.257 1.196 O.

148 COLUMB MO .80 .19 131. 6.612 1.119 O.

149 BILOXI MS .83 .31 44. 6.566 2.857 1.

150 SAVANA GA .90 .13 120. 6.921 1.073 0.

166
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Table A.3 (contd.)

MARKET UHFPEN CABLE TVH SALES OVERLAP ETVUHF
151 TYLER TX .78 .40 75. 5.903 1.765 O.

152 ALEXND MN .70 .21 80. 6.203 1.568 O.

153 BANGGR ME .73 :10 98. 6.493 1.267 O.

154 WAUSAU W1- .74 .10 119. 6.750 1.161 O.

155 GRNWO MS .72 .34 38. 5.526 2.453 1.

156 PANAMA FL .76 .30 37. 6.690 3.453 o.
157 MINOT, ND .67 .05'-113. 6.001 1.038
158 ODESSA TX .80 .42 101. 7.294 0.936 o.
159 MERID MS .78 .23 66. 4.704 1.517 1.
160 BOISE ID

,

.76 .02 ' 101. 6.243 1.141 o.

161 LVEGAS NV .90 .0 104. 8.888 1.000 O.

162 ABILEN TX .77 .41 98. 6.646 1.204 O.
163 OTUMMA IA .68 .27 30. 4.522 3.230 O.

164 FTSMTH AR .84 .25 77. 4.581 1.947 O.

165 COLUMB MS .66 .25 66. 5.096 1.751 0.

166 CLRKBG WV .75 .48 80. 5.917 0.825 O.

168 MNKATO MN .79 .30 43. 7.677 1.998 O.

165 CHEYENAIY .82 .36 54. 7.270 1.427 O.

170 MCALLN TX .70 .21 95.- 7.725 0.971 O.

171 LAUREL MS .66 .18 65. 5.670 1.728 O.

172.MEDFRD OR .76 .28 77. 6.896 1.789 O.

173 RENO NV .85 .35 85. 8.595 0.958 o.
174 HARRSN VA .74 .27 30. 5.669 2.923 1.

175 JACKSN TN .58 .29 38. 6.095 5.314. O.

176 LKCHAR LA .77 .12 48. 5.385 1.519 O.

177 LIMA OH .96 .53 35. 7.7/3 2.091 1.

179 RPOCTY SD .78 .27 60. 6.145 1.400 O.:
180 AROMOR OK .75 .24 51. 5.023 1.685 O.

181 MAROTE MI .75 .49 47. 5.161 1.557_ O.

182 'ELMIRA NY .98 .66 -74. 5.9i0 1.910 O.

183 8UTTE MT .68 .34 36. 5.944 1.750. O.

184 JCNESB AR .68 .20 39. 4.803 2.423 O.

185 MSCULA MT .78 .37 80. 6.441 1.700..000.46

186 IDFALS ID .77 .28 62. 6.869 1.08)/' O.

187 8LLNGS MT .78 , .28 62. 6.464 0.978 O.

188 FTMYER FL .97 47 62. 9.199 1.490 o.
190 ROSWEL NM .74 . 5) 36. 7.617 1.578 o.
191 GREATF MT .80 52. 7.117 1.142 o.
192 SALISB MD .93 .56 61. 6.833 0.992 1.

193 TUPELO MS ..76 .36 35. 7.143 2.382 o.

195 CASPER WY -.68 .43 42. 7.216 1.335 o.
197 EUREKA CA '.76 .22 42. 6.451 1.046 o.
199 ZANESV OH .95 ...51 26. 7.035 1.636 1.

200 GRANDJ CO .73 ,:34 33. 5.587 1.174 o.
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Table k:3 (contd.)

MARKET UHFPEN CABLE TVH SALES OVERLAP ETVUHF
203 TmNFLS ID .79 .34 38. 6.783 0.988 O.

206 SANANG TX .74 ..51 25. 7.465 1.144 O.

207 ELCENT CA .75 .51 22. 16.271 1.195 O.

211 PRESCU mE .74 .37 27. 6.359 0.923 O.

212 PLMSPR CA .90 .67 35. 6.337 0.610 O.

214 NPLAT NE .82 .22 15. 5.993 1.638 O.

217 LAREDO Tx .66 .61 21. 10.905 1.056 O.

219 HELENA MT .85 .37 13. 7.245 0.873 O.

222 GLNOIV mT .74 .35 8. r 6.317 1.600 O.
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Table A.4

REGRESSION VARIABLES
1974 DATA SUMMARY

Item

Top-100 Rarkets All Markets

Mean Std. Dev. Mean Std. Dev.

NVHF, broad,count 2.79 1.27 2.19 1.24

NUHF, broad count 1.23 1.32 .86 1.14

NVHF, narrow count 2.70 1.18 2.14 1.18

N arrow count .99 1.17 .73 1.02

UHFP 4 .852 .075 .823 .085

CABLE .106 .091 .198 .155

TVH 582. 770. 334. 597.

SALES 6.43 .59 6.48 1.06

OVERLAY 1.22 .31 1.38 .55's
)

ETVUHF .449 .497 .340 .474

a

(

6 9
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A.a. ALTERNATIVE MODEL SPECIFICATION AND ESTIMATION

A DESCRIPTIVE MODEL

One expects the numb'er of UHF stations (NUHF) to be negatively

related to the number of VHF stations (NVHF) and positively related

to market size, other things being equal. As our measure of market

size, we use the number of homes with at least one television set

located within the ADI. Television homes (TVH) is interpolated from

ARB estimates as described Lim Appendix C'and is measured in 1000s of

.1hbuseholds. Ancillary,to our work on profits (Appendix E), we esti-

mated an equation'of the form

NUHF = a
o
+ a NVHF + a

2
TV H. (A. 1)

1

Besen and Hanley (1975) have estimated a similar equation. We shall argue

here that equation (A.1) is unnecessarily and unrealistically restrictive,

and that a less restrictive relationship does a significantly better job

**
of describing the data.

416

*
Stanley M. Besen and Paul J. lianley, "Market Size, VHF Allocaiions,

and the Viability of Television Stations," JournaZ of IndustriaZ Economics,

Septejewr 1Q75. The Besen-Hanlev equation differs from (A.1) in four respects:
(1) their independent variable is the number of stations on the air and not
the number of UHF stations; (2) their observations are only for markets with

at least three stations on the air; (3) their "preferred" equation is loga-

rithmic; and (4) their "preferred" equation is estimated using the limited
-:,-,

dependent variable technique. .

**
Equation (A.1) and all of the more complex specifications to follow

treat NUHF as though it were a continuous variable. In fact, of course,- it

can assume only integer values. Thus the,error variance in our equations
is necessarily heteroscedastic, and our least squares estiniates are inefficient.

We attempted to take account of-the integer restrictions on NUHF by using

discriminant analysis and maximum likelihood estimation of a polycotomous

logistic function to sort makets into NUHF categories, but were unable to

obta n satisfactory results. Another way to take account of the integer

resIt
iction would be to fit a step function to NUHF, as suggested by the

comments of one knowledgeable FCC staff member. Both approaches probably

war,rent furfher investigation, were time and resources available.
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To examine thereStrictions, imposed b'y (A..1) and their effect on

its ability to describe the data, we first reestimate (A.1) using all

197 markets in our !ample. (For the remainder of this section, we pre-

sent results using our narrow count of,stations. Results for the broad

count are substantially
1

the same, but somewhat less precise.) The

resulting eqyation is 411kown on the top line of Table A.5, and the

estimated relationship is plotted in Figure A.1. The relationship is

statisticallk highly significant, with NUHF positively related to TVH

and negativeiy.to NVHF as expected. However, it accounts for only 40

perdent of the Variance of NUHF. Figure A.1 shows the restrictivenegs

of equation (A.1). The relationship consists of a set of equally spaced

parallel lines relating NUHF to TVH for different values of NVHF.

Equation (A.1) constrains the slopes of the lines to be the same; that

is, it constrains number of TVH associated with an additional UHF station

to be the same no matter how many VHF stations there are in the market.

And it constrains the intercepts to decrease an equal amount with eaCh

added VHF station; that is, each VHF Station is associated with an equal

decrease in the number of UHF stations regardless of market size.

Removing these restrictions, we estimate separate linear relation-

ships between NUHF and TVH for eaah NVHF value: 0, 1, 2, 3, 4, and 5

or mbre. The regressions results are shown in Table A.5 and plotted'in

Figs. A.2 through' A.7, together with the data points.

The'data plots.themselves are quite encouraging. They exhibit a

substantial ddgree of regularity, at least in comparison with our analysis of

profit data described in the subsequent appendices. This is particularly true

1 7 1.
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Table A.5

REGRESSION RELATIONSHIPS FOR NUMBER OF UHF STATIONS, 1974

Sample tAlioservations Constant TVH NVHF R SSE
a

-All

NVHFO

NVHF1

NVHF2

NVHF3

NVHF5+

All separate
equations

197 1.41 .0013 . -.516 .40 122.9

(11.5) (11.0) (-8.8)

16 1.52 .0069 .41 9.38

(3.9) (3.1)

43 -.18 .0092 .62 11.30

(-1.4) (8.2)

56 -.08 .0036 .61 7.82

(-1.0) (9.2)

65 -.22 .0014 .59 11.84

(-2.7) (9.6)
e

14 --.27 .0013 .75 3.49

(-1.1) (6.0)

3 1.37 .0004 .11 16.6

(0.3) (0.4)

197 .70 60.43

a
Sum of squared errors.
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Number of VHF stations =

1000 2000 3000 4000 ,5000
Television households (thousands)

Fig. A.1Regression relationships using Equation A,1)
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Fig. A.2 Relationship of UHF stations to television houfeholdi for markets with no VHF station
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Fig. A.4Relationship of !iJEIF stations to television households for markets with two VH4 stations

(single X indicates one observation; largr numbers are indicdted numerically)
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(single X indicates one observation; larger numbers are indicated numerically)
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Fig, A16 Relationship of UHF stations to television households

for markets with four, VHF stations
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of the plot's, for NVHF equil to 1 through 4 stations:

The separate regressions explain nearly twice as much of-the'

variance in NUHF as does equation (A.l); R-squared.fOr the separate

. regressions together equals .70,instead of .40. This increasp Is

statistically significant far beyond the .61 level, so we can decisively
. - --. .

*
sreject equation (A.1) n'favor of the separate regressions.

. Furthermore, the slopes estimated in separate regressions vary in

a systematic and reasonable way, as shown in Figure A.8. The more VHF

stations there are in a market, the larger is the increment in TVH

associated with an additional'UHF station.'

Based on these descriptive-results, we shall next specify a model

of the determination of the number of viable UHF stationsd model that

avoids the unrealigtic constraints of equation (A.1).

The additional-variance explained by estimating 9 additional
parameters in the separate equations is 62.5,. of a mean squa e of

6.94. This tompares to the residual sum of squares of 60.43 ith 185

degrees of freedom, or a mean square of .327. Theresulting F statistic,

-6.94/.327 = 21.2, far exceeds F = 2.50.
\,91 187, .01

,

ft
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A BROADEk SPEC FICATION

To go beyond mere description and specify, a model of the,deter-

mination of the nunier of viable UHF stations, we must account for the-

influence on NUHF of other potentially important variables, in addition

to NVHR and TIM. For example, richer'marketa may be more attractive

to advertisers, and h able to support more stations than can

poorer markets. meas e of market.wealth should be in-
,

the model.

Also, one strongly suspects tha the number of viable UHF stations

must depend on ehe number of homes tit.,are equipped to receive UHF

signals--the greater is UHF set penetration,-the more viable UHF sta- .

w

tions there should be. But estimating this relationship is complicaeed

by the fact that it works the other vY, too7-the more UHF stations

% %
there are, tIegreater is the incentive to buy a new sat with UHF

capaSility,i circler to be able to receive them., and so the greater is'

the UHF penet ation. Our model'allows for both effects--4 influence

pf UHF penetration on!the number of UHF sta4ont,and the influence pf

UHF stations on UHF penecration--and our estimatinpmethod allows us.to

separate the two.

4

Other variables may be important as well. Figure A.9 summarizes those

. ,

,that we include in the model, as well as the hypothesized relationships

among them. The three vatiabjes in circles--NUHF,.UHF penetratiop (UHFPEN),

and,cable penetration CIE)-lare jointly determ,ined enHogenous variables. \
era

f

188
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NH = Television .households
NVHF = Number of VHF stations
NUHF = Number of UHF stations
UHFPEN = Penetration of UHF receiver; in the market
ETVURF = Dummy variable mat' g whether or mit

the only publr te evis on _in market is on UHF

RECEPTION

TOP100

.

A.9ScheThatic representation -O7 'the viable stations model

18 9



4.

a
4

CIF
t

(

Each of them influences, and, is influenced by, the other two. The other

variables, shown.in rectangular boxes, are assumed to be exogenous-7:-.

determineeby fclrces.outside of the model.

first discuss the In kurementandhypothesizedinfte cf each

ofV tth variables, then set out the equations to be estimated:'
'

NUHF: This is the nu r of UHF stations in a market, counted as.

,

degcribdd in Section A.2. Increasing NUHF should inErease'UHFPEN as

discussed 'pre., It may also increase CABLE, since one reason for sub-

scribing to pable.service is to improve the reception of UHF signals.

. By treating NUHF as endogenous,' we are assuming that it is deter-

4
mined by market forces, not constrained by FCC frequency allocations.

In fact, there ar4 unused commercial UHF allocations in most markets.

(See Table A.2.) Even n those markets with no unused assignments, we ian

assume that a UHF cha nnel' could and would-be activated if there were an

-

4 economic justification. Even in those cases, then, the real determinants
\

of NUHF ate economic fortes, not limited allocations. At the same time,_

it is clear that this is not eiue for VilqwheA"most channels are bein

4

used quld little leeway txists for f'eallocations undeT existing allocation:.'

cr9004.
s . -

UHFPEN: This is the fraction of TVII in the market that has television.
.4 4

.

_....

*
. 8 ,

sets with U F receivers; Intreasing UHFPEN should increase NUHF, as dis-

cussed ab o

to

e. Indofar as buying a set with UHF reteiver and subscribing

cable are competing ways,t o get access_to UHF signals, increasiN

UHfPEN may decrease CABLE.

CABLE: T-1-1-ais ttie fraction of TVH in the market that subscribes
A.

o cable service. (We use Nielsen figu ) Indreasina C LE. rr* have .

either a positive or negative effect oil NUHF. Cable improvesUHF.Teception,

tending to.hellia UHF stations,,bUt it also b

-
4NAli

in distant sign ompetition,



tending to hurt them. The direction of influence on CABLE on NUHF depends, on

which effect predominates. Also, PIALE may ha*sa negative effect On UHFPEN

hecause'of t1e'coppetwit44)e relationshipnoted above.

TVH: ThousarOS of ADL television households.

NV4f: The number of VHF stations
k
counted as

.0%

treating this as an exogenous variable, we are

mined'by FCC 6.44,0cy allocatiOns. The fact

.unlised VHF allocations, and none at all:in markets with UHF stations,*

in Section A:2. By
.

assuming that it is.defer-

that there are very few

supports this aasuMption.

We saw in Section A.2 that TVH is fositively related to NUHF, and

NVHF is negatively related to 1UHF.

4
hold in our model, as well. The

model is based on the discussion
_

ferent slopes and intercepts in't

on the value of NVHV. To acco

variablesA .

-4gVHFO, ..; NVHF5: Six

onr mote, and 0 otherwise.

4 44

We expect these relationships to

ay in which these variables enter the

section A.2. We want to allow dif-

\
relationship of NUHF to TVH, 'depending

-

h this, we define the following

dummy variables, equal to 1 if.4VHF = 0, ... 5

4 NVHFCACVH, NVHFS*TVH:

' variables.

SALES: This is

The pro"ducts of TVA and the six dummy

our measuVe of market wealth. It is calculated as

Agl retail. sale0er TVH ($1000 p yea household). We would expect .

,

It to have a positive inflnence on all three.of the endogenous variables.

OVERLA13: This variable is included to account for the faCt that

r
television markegs are'not 'autarkic:. staelon$ in one market compete, to

., C %

*
There are a few aAarent.exceptions in Table A.2,,but.irt all sudh,cases,

tions..are for smaller communlities far-way from.the
-.

the'unused MUFcelloc
markets' major citie ;

. ..
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a greater.orslesser degree, with stationa th..edjacent markets. Our

measdre of OVERLAP is the ratio.of NWC to.TVH, where NWC is market net
. a . ',

. . , .

weekly circulation (the'largest UWC for any station in tfie market).
*

The

:bigger this ratio, the more important is competitIon,with adjacent

; .

mar-

kets. We allow for the-possible 'jnfluence of OVERLAP.on each-of the-
_

endogencvs variablev,. but we Shall not specify the expected diieceipn of

influence a priori-

RECEPTION: Over-tip-air reception.quality certainly has 'an effect

on.CABLE, but we lack a convenient way to measure it directly. Thus,

as proxies for RECEPTION', we shall use:

STATE1, ....STATE48: Dummy variables equal to 1 if the market i

lotated in the first, ... forty-eighth state, anti) otherwise. These.

dummies should capture the effect of differences in average
vt

errain,

which is surely relatad to over-the-air reception quality.' ,They will
,

also pick up the effect of non-reception state-specific influences'on

CABLE, such as the long freeze on franchising i,Connecticut.

TOP100: This i a dummy variable' equal to 1 if the observation'is

one of the 1004argest television markets, and 0 otherwise. FCC, regyia-

tions have imposed requirements and'restrictions,on cable,operation in the

top 100 markets tilat have tended to limit CABLE diere. Also, this variable

will pick.up the effect of ,the generally.good over-the-air television

service'in larger markets. We expect it to have a negative influence on

CABLE.

ETVUHF: This is a dummy variable equal to l'if the only non-

commercial television ser ce in the market is on UHF, and 0 otherwise.

We calculate OVERLAP sing 1971 rather than 1974 figure for NWC

and TVH. That is,the last year for which a convenient table of market*
NWC,was published. This variable shbuld be quite stable over time.

192
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ETVUHF represents an inCentive, in'adsitidn. to th'a,t.ciffered by NUHF,

.to buy a tiLF set or subscribe to cabl .4Thup.wq ixpect it

to haVe a positive influence-on UHFP tsrand CABLE..

. These relationship taken toget er make uR athr96.equation-
-,

slarultaneods sydtem:,

NUHF = f,(UHFPEN, CABLE, ,NVHF1 NVHF5,.TVH*NtHFO,

TVH*NVHF5', SALES,.° RLAP)..

.UHFFEN. = f(NUHF, dABLE,_SALES, Oi/ERLAP,'ETVUHF)

CAALE = f(NUHF, UHFPEN, SAL S, OVERLAP, T 165,

'ETVUHF,'STATE1, . . ST

ESTIMATION

We estimate equAtiona (A.2 ) ), and (A.4) as multiOlicative,

functions using both our-narrow and our road station counts and observa-

tionsonall 197. markets. (Eat mates us ng alternative SpecifiOatiOri.

presented in tt;e following ub ection.) Theestimation,teChnique

two-atage least squares. The esUlts are shown in'Tible.A.-6.

tIre are primarny interest d n estimates of equation. (N.2),.,since

.igUlIF is what we want to expla n. The most important features Of:this :
:

equation are:
. . ,

1. UHFPEN hasa signif cant and substantial impact on NUAF.

increase in UHWEN is estima ed to.increase KW in at least'the Ome

proportion.

2. CABLE has no detec able influence on NUHF one way or the othei;

,

Apparentiy the reception an fragmentation effects Approximately .,
. ,

halance out to zero.

193
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Table A'.6

-ESTIMATEDAQUATITle
is

0

Right-hand.
variable

Dependent Variable

14(1+NUHF)
l'Ner,terni Broad

log(UHREN) log(1 -CABLE)

Narrow Broad 2 'Narrow 'Broad.

log(l+NUHT)
I -

.146

(12.38)4

108(DHFPEN) 1.0 9 1.361 4(

(2 .7) (2.39)

log(1-CABLE) 4 J.44 .011

/f
( 14) (.63)

.

NVHF1
,52

-1044
(-4'.47) (-1.71)

NVHF2 -.606

(-193) (-1.01)1P

NVHF1/ -.900'

(-1-4) (-1.43)

NVHF4 . -2.413
(-2.1 ) (-2,84)

NVH25 -3.834 -2.965

(-2.76) (-2.72)

NVHFO*log(TVH) .269 .260

(2,0) (2.44)

.341 ..6:413
(4.96) (4/.84).

NVHF2*1og5TVNi .265 .263

(3,25) 'C.-:(3.30)

NVHF3*1ag(TVH) .235 .4252

(3.82) ,(3.48)

NVHF4*log(TVH)* :437 .1:479 .

(5.80) '(4.89)

NVHF5*log(TVH) .639 :534 '

(3.70) (4.04)
J.

log(SALES)

4

.195.

(1.09)

.099

(.49)

.108

(2.91)

log(OVERLAP) -.151 -A31 -.039

(-1486) (-f.43) (-2.30)

TOP100

ETF .032

t

(2.92)

CONSTANT -.296 -.063 -.459

(-.50) (-.01) (-6.74)
R-squared
Second se*ge .687 .645 .521

emsrected .743 ..701 .617

Untraneforme
predictions :754 .700 . .627

RMSE .567 .618 .652
.0

'NOTE: Corretted R-squared," 01-4quare4 for

'RMSE (root menn squarea error) and t:--statisr.ic

4,144

(11.82)

-.017,
(-.49)

.1

.046 .102

(.69) (1.43)

-.035 -.254

.109 -.339 -.322
(2.80), (-3.33): e-3.12)

-.034 -.092 , -.083
(-1.90) (-2.11) (-1.89)

.185 .182

(k.61) (6.58)

.031 v.029 .033

(2...75) e (.89) (1.00)

-.474

(-6.68)

See'Table A.7

.518 -. .548 .553.

.585- .551 .541

.596 :544 : .526

.054 ,101 .103

Akansforlad predictions,

all based on variance
lues for right hand side

endogenous vnic.iablea.

estimatep using'atcual rather than preaic'ted va

Alp
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Tab le A-7

'IOIVIDUAL CONSTANT TERMS FOR ST ES

IN'THE CABLE REGRESSION

State

Narrow Count proad Count

.Constant

AL,
AR
.AZ

V CA.
CN.

CO

DO

.284

.321

'.426

.150

.399

.317

,347

FL .339

GA .371

IA .391

ID .378

IL, .327

IN .349

KS .311

KY .299.

LA .385

MA .402

4 MD :074

ME .341

MI .286

MN .390

MO .374

.MS . .290

MT :232

NC ,389
ND .416

NE .338

NM .226

NV .510

NY .264

OH .220

OK .312

OR .252

PA .059

RI

SC .44N

SD .345

TN .397

TX .259

O'T .363

VA. .301

WA .192

WI .398

WV .011

WY .186

t-Statistica Con sant t-Statistica

1.15
1.35

1.71
0.59

1.40 .

. 57

.217

.337

.337

.255 (-

0.61
0.89
1.33
0.13

0.85

1.32 .232 0.95

1.26 .214 0.73

1.39 .234 0.92

1.49. .264 1.04

1.68 .274 1.10

1.54 .290 1.15

1.32 .221 0.88

1.39 .227 0.88

1.23 , :213 0.83

1.15 ".174 0.65

1.63 .286, 1.18

1.57 .276 1.04

0.30 -,020 -0.08

1.15 .225 0.84

1.19 .180 0.72

1.59 .297 1.18

1.56 .266 1.08

1.18 .179 0.70

0.97 .141 . 0.58

1.49 .271 1.00

1.49 .".303 1.06

1.43 .255 1.06

' 0.86 .134 0.50

1.99 .445 1.72

1.14 .170 0.72

0.93 .119 0.49

1.33 .203
00.:281.04 .168

0.24 -.061 -0.25

1.61 .34,§: 1.36

1.74 .317 1.17

1.31 .246 0.92.

1.53 .283 1,06

1.07 .163 0.66

1;31- .277 0.99

1.26 .182' 0.72

0.77 .929
' 0:37

1.63 .301 1.21

0.05 -.094 -0.39

0.69 -.862 0.31

a
Based on 'Variance estimate§ u'sing'aC'tual rather than Pfedicted

values for right-hand.side endogenous vari;ables.
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3. The relationship of NUHF to TVH and NVHP, after accounting for t
1

the influence of alI%the other variablea, lalenerally signifitat, as
- '

1

'

-

we would expect,from the discuasion in Section A.2. Thd separate effects
,4

,

of the NVHF dummies-and the dummies multiplied by log(TVO.Are not wen. :
.

estimated because they are pairwise hishiy collineat. Tbe simple,

correlations range fronr.980 to .994.
,

This presents no ,problem for
/

1
/

..

prediction, since these.variables,will be sfmilaily correlated in-the k

future,
S.`

' 4. Somewhat surprisingly,- the impact of SALES on' NUHF is not :1

b

statistically significant, althOugh.it_does have the expected sign. '

5. The coefficient of OVERLAP is negative and almost significapt

at the .05 level: This might be cOnsidered weak evidence that outnof-

market competition tends to dep
r
ess

(

the number of viable UHF stations.

6. "lie explanatory power of the equation is substantial. Using the.

narrow count of stations, over three quarters'oi the variance is,explained,

and the root.mean squared error is about half a station.

The other two equations are of direct interest.only insofar as good

results for them tend to confirm that our model specification is Teason-a,
able. In this respect,:the UHFPEN eqation is.very encouraging, and

the CABLE equation is somewhat lesv so'. We,diScuss the UHFPEN equatfon

, - 0
first: -

7. As expected, the presence of UHF stations,has a substantial

and bighly significant influenCe on UHFPEN.

8. CABLE has no detectable influence on UHFPEN one way or the other.

2. 9 6
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9: SALES has a significant posifive effect on' UHFPEN in accoidanCe
f.

with.bur pribr eXpectations.,

10, OVERLAP hassa signifitant negative effect on UHFP60; Althongh
N.

.

we did not'specify the sign for tbis a priori, it is'easy to rationalize.

.0:tie-explanation wocild be that the greateX the out-of-market Competieion,

the More total VHF viewing options,there are,llence the smaller the

incentive to get.,a UHF,set.

11. ETVUHF has a positive

expected.

I

and sighfant effect on UHFPEN as

12. The explanattiry powe't of the pqu'ation is respectable, thoug

mit quite as good as that foi NUHF.

/.

Trie dependent v riable in the.CABLE equhtibn is specified as

log(1-CABLE) to'avoid taking the lOgarithiciof zero. Thus 4 is actualay,

A NONCABLE equation, and the signs of the coefficients are reverSed. This

.equation does somewhat less.well tharothe other two.

13. Neiher NUHF nor UHFPEN has.a significant est

CABLE.

14. SALES is-postivy. and significantly rela

Ma

exiected.

d impact On

o CABLE, as,

15. OVEgLAP is also significantly and pos tively related io CABLE.
a

4 ,

This can' bd interpreted in the following way. Hikh TIERLAp indicateh

;-

the presence of many nearly out-of-market s ations that can be catried

.

by cable systems, increasing the incentiv to,subscribe. to Ile service.

16. TOP100 is negatively and.very ignifiCantly related to CABLE

as expected.
4.1 197



I '

17. ETVITAF, like commercial NUHF, has no discernible impact on
.1(

4
$ .

18. The STATE-dummies taken as a group,Are not statistically'

significant.
I

t .

"41111d relatively poor.performadce of the CABLE-equation mhy'arise because

*the TATE dummies-are'not doing a good job of capturing reception differences.
4

A.c4.1c of the within-state and bretween-state variance in CABLE lends

suppc4t.tO this conjecture, showingsthat the state means, are not as good

\.

prediciinrs of individual mrriet values as' we expected. The state means
r -

aboUt one-third of the total variance.

Alfit-all, though, the model perforns Au'ite well.

1.

ADDITIONAL-.SPECIFICATIONS

In, Tables A.8 and A.9, we present estimates of alternative versions

of the NUHF equation. The equation discussed above (Table A.6) is of

tht form

log(l+NUHF) ci + Silog(TVH) +,

where there is a separate intercept ai and'a separate slope Si for each

iwHF category (NVHFO, NVHF1, etc.). The modifications in Tables A.8 and,

N

A.9 all constrain the ai,and Si in one way or another. The goal'is to

see if simpler versions Of the.equation will do almost as goodajbo

explaining thefdata as does the uncOnstrained equation.

We 5oted above that the NVHF category dummies are yery highly

correlated with the same dummies multiplied by lOg(TVH ). This suggests

4
9 8,



o

orTble A. 8 .

ALTERNATIVE SPECLFIC1\T1ONS OF NUBF f1(.)04TION:

corylmq SLOPE OR COMNON INTERCEPT, NARROW COUNT, 1974

*
1. 11

Rigby-hand
variable

Equation Number

( 0) i)

log(liFPEN) 1.059 1.095* 1.010

(2.07) t2.22) ' C2.061)

log(1-CABLE) s .134 .042 .131'

(.64) (.22) (.67)

NVHF1
.

-.752 4 ' -.434

(-1.47). ' (-4.-39)

NVHF2 . -.683 -:708
(-1.23) (-6.17)

NV1F3 -.928 -1.157

('!1.70) (-8.27)

NVHF4 -2.212 -1%169
- (-2.96) (-7.09)

NVHF5 -3.834 -1.030
(-2.70) (-3.84)

#

NVHFO*log(TVH) .269
(2.90)

NVHF1*log(TVH) .341

(4.96)

NVHF21,144(TVH) .265 :

(3.25).

NVHF3*log(TVH) .23

(3.82)

.NVHF4*log(TVH) - .437

.438
(6.73)
0
*.358.

(6.09)

.295

(5.86)

.222

(4.84)

.234 ,

.

(5.00) (5.25)

NVHF5*1og(TV) -".639 . .264 f

(3.70) (6.72).

10B(TVIt)
.300

"11 (5.94)

.

log(SALES) .195 t Y172 :243

(1.09) .(1.00) (1.38)

log(OVERLAP) -.151 -.129 -.155

(-1.86) (-.159) (-1.90)

CONSTANT -.296 1-1.109 -.539

-(-.50) (-2.02) (-1.07)

R-squared:'
,

Second stage .687 .663 .676

Corrected '.743 . .723 .727

0
Prpdicting NUHF .754 .722 .746

RMSE .507 .538 :514

NOTE: Correcttd R-squared, R-squared for :

untransformed'predictions, RMSE (root mean squared_f.._
exr6t--7-and [-statistics are all based on variance
estimates uSing actual rather than predicted values
fot rtgEt hand side endogenous variables. .4

ra

NM.

L._
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Table A.9

ALTERNATIVE SPECIFICATION$ OF NUHFEQUATION:
9UADRATIC SLOPE. AND/OR QUADRATIC INTFRCEPT,

NARROW CO , 1974
;

ft

2

right-hand
variable

Equ tion Nurlber
4

(1)a
(2) . (3) (4)

.

..

g(UHFPEN) .

1og1-CABLE)

NVHF .

NVHF**2

log(TVH)

NVHF*log(TVH)
.

NVHF**2*/og(TVH )

./.
log(SOLES)

log(OVERLAP)1

CONSTANT

1Z-squared:

Second stage

Corrected

Pre'ecting NUHF

RMSE

3.205.
(2.37)

.080

(.42)

'.04
.(.19 )

-.081
(-1.55)

.361

(5.29)

.092
(-2.41)

,.021
..(2.92) .

.240

(1.38)

-.138
(-1.79),

-.841
(-1.62)

.672

.737

.785

.473

.979 g 861

(2.00) (1,71)

-.014 .000

(-.08) (.00)

-:579
(-9.19)

.066

(7:r6)

.451 .4302.

(7.02) c(5.93)

-.113.
.

(-9.53) ° '

.-.014

(9.28)

.\\.211, .282

. (1.21) (1.57)

-.087 -.106
(-1.13)\

'

(-1.33)

-1.224 -.623
(-2.24. (-1.22)

.657 s .662

.716 .710

.748 .752

.512 .508

1.308
(2.48)

-.090
(.47)

.038

c.16)

-.077
(-100)

(5.24) .

-.091

Z-2.39)

.020
(2.89)

.140
(.65)

-.127
(-1..64) ,

-.626
(-1.04)

.671

:741

.787,

.472

a
Basic quadratic equation.",

NOTE: Corrected R-squared, R-squared for untransformed
predictions, RMSE (root squared error).and t7statistics are
all based on xwiance estirates using actual rattler than
predicted values for right hand side endogenouSoiariables.

200
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including the dunr4es only once in the equation, that is, either

-,

multiplied by log(TUH)'or,41one, 'but not both togeeher. -This
Arr

is equiva-

--/
lent ,to constraining the'"equations fa11 NVHF-catogries.to have.the

same.slppe, Bi.= B, or the same intercept, ai = a.

Table A.8 shows the results of imposing these constrlints. Column

(1) reproduces the unconstrained equations from Table A. for easy coM

parison. Coldin (2) shows.the equation with a common intercept, and

cblumn (3) shows the equation wtth a, common'dpe. The t-statistics for

the slope andintercept terms in the constrained equations aie substaniially

increased,and 4-squared falls only slight19. Equation (3),withrseparSie

inter6pts,'fits the data slightly better than does equation (2), with

separaite slopes. Aquation (2) is rejected, in favor of equation:(1) by

/
an F test at th#, .0 level, but equation (3) is not.

%In Tabke k.9, we impose another kind, 'of a cOnstraint. We note in

Table A.7 that there appears to bera fattly regular, but nonlinear,
e.

--4ttern in the estimated slopes and inteTceptp. We should expect sOme.

f pattern, since the categories *are naturally ordered by the number of VHF

stations ,- NVHF.
low

0

In column (1) of Table A. 9,we impose quadratic smoothing on the

slopes and, intercepts. That is, weispecify
.

and

a = ao + al*NVHF + a 4VHF**2

sc 61*NVHF +B2*SVHF**2.

.20
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. . .

' lie estimate 'seven lewer toefficierits for thii equati/ on than for the uncon-
,

173

..
. . . . .

.

.'.

strained equation, and R-squared decreases only slightly... In fact, the
.r. .

'
._ -

.
-

additional varianc406cplained by thq Crainedequation falls far .
0 ,

c short of being Significant aOhe .C4 level:
_ .

' ' .

....Againothough.,,-the .-cOefficient of the,slope.and intercept terms
,

are.inprecisely.estimated.beCitiseof multiccalinearity'amehg thNe' variables
. y 7-. ".,

NVHF, NVHF**2, log(TVH), NVHF*Xog(TVH)., and NVHF*1.4*log(TVH). This suggests
,

' ,r-

trying the equations shown in-tolUnns (2) arid (3), In. (2),'we specify a
x. - - ,

commoh.intercept and quadratic slope. ,In .(3),we s-pecify..a quadratic

intercept and.common slape. ,-Both constraints must° be rejected at the
/ ,

.05 signifiCance level.
*

\

On s'tatiseiCal grOunds, then, We hav 4". aur choice of an equation
'6.

1 '

WA.th separate intercept- for each UHF, category-and- a ,cammon slope (equation

.(3), Tabie A.8), or an.equation with quadrati .slopes ada.inbercepts

:\.(e4uation (1), Tableit.9). Of thetwo, we,c 1.1 oose equati (1), Table A.9

on agtatistidal grounds. One reason it'that it,does a better job. of

predicting untransformed NUHF (as opposed to log(1 + NUHF)); its R-squared

of .785 is better even than that for the unconstrained'equation.

Another reason is that its .patterns of.predictions are mod

4
reasonabn..Nlj of the .equations prediEt more UHF stations for markets

.4with =Ire VHFStations for some (relatively high) values of'NVHF and TVHt

A prierip, tgis is an unreasonable result, but'it refleCts re1ationshilia

i

* . . v*
7 Column (4) of Table A.9 is the same equation as colunn (1)
estimated using ALcorrpcted data base. See the footnote .discussion of

two dita probleawrelating to Table A.3 above.. 1

. .

26)2
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that are present in theydata, Equation .(3), Tsble A.8,.is gomewhat

,

.guiliier in this respect, &A:Ace a fifth VHF station would increaSe

0 predicted NUHF for any value of TVH, while equation (1), Table A.9

does so only for rilatively large:markets (approximately 1.5 million .

4

,TVH or larger).
'Ye

Consequently, we use quadratic slopes and intercepts ("basic quadratic

'.equation," equation (1), Table A.9) for most of our projections and as the

starting point for the further investigation ifn the next §ection.
1 lir

2 ,

p, I)

`\.

3<--),

4.

A
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CHANGES IN THE UHF HANDICAP

4
Our'estimates flearly.ehoc4 that UHF stapicens are helped by increaping,

UHF set,Oenetration, jupt as one would expect. :But even. when VHF pene-

I

tratiapil reaches,.100-p.etcent, UHF win continue to.suffer, relatiVeto

VHF, from4eception\and tbninedifficUltiee that collectively have come
. .

.

tilt UHF handicap. Thia dicap May be ddcreasin4 over
.

time as UHF,stations increase their power and as more households.install

UHrantennas, and.it will.probably decrease st41,nore in the future as

more and more sets with push button tuning for both'VHF and VHF cote

into Vse.

FOUR-YEAR EQUATION

Me would like to check how fast the UHF handyap has'd4cljned in the

past, as a guida to projecting-further declines in the future. As.a simple
Mr .

way to do so, we estimate the model'using data for all four years., 1971-1974,

aahd inCluding dummy variables for 19720973, NAd 1974. The results.are

shown in the first-column of Table A.1.0.

Surprisingly, the year effects decrease significantly over the'fOur-

2

year period. That is, the nunber of UHF stabions increased less rapidly

over.this period than one would expectAo result from changes'in ihe

factors included in the model--pritarily increasing UHFPEN and T.VH... This

is.just'the opposite of what x4e expected to find. We thought that the

decreasing UHF handicap would result in a faster increase in the number of

UHF stations than could be exPlained bY the factors included xplicitly

in the Model. %1*-

What must.be happening is that factors that are not includeala,the

model--for example', high interest rates and unsettled economic conditions--

204
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,

Table. A.10

TRENDS IN UHF HANDICAP *OVER TIME, 1971-1974a

Right-hand
Nariable 'Coefficient c4tatistic

4
lok(UHFPEN)

Tog(1-CABLE)
*.

1.702

.195

8.22

1.97

NVHF .108 .97

NVHF**2 -.102. -4.04

log(TVH) .273 8.05

NVHF*logtTVH) -.081 -4.48

NVHF**2*log(TVH) .021 6.33

log(SALES) .059 .96

log(OVERLAP) -.088 -2.32

1972 -.065 -2.49

1973 -.161 -5.46

.1974 r -.159 -5.36

CONSTANT .048 .21

R-squartd: 1

P 1

Second stage .665

Corrected - .738

.
Predictcng NUHF .787

RMSE .457

au
Four year equation."

NOTE: torrected R-squared, R-squated for untransformed
predictions, RMSE (root mean squared error) and t-statistics
are all based on variance estimates using actual rather than
predicted values for right hand side endogenous variables.

2 0 :3
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.,

f
depressed the number of UHF stations in 1972, 1973, and 1974 relative

1
.

f

to 1971. The estimated year effect, then, combine the effetts'Of
. r.

economic conditions, any change in the UHF handica , and all other'

factors that vary from year to year and aflect th number of UHF sta-

tions but are not included as variables in our mo el.

CONSTRAINED EQUATION

o'
Although there is no way to. separate out tr nds in the UHF handi-

A .

cap in oy.r model, another approach lets us make ojections on the assump-

tion that the handicap disappears entirely. Dm other words, we cannot

tell how fast the handl:tap is approaching zero,' but we can project what,

will
I,

happen when-(and if) .i gets therde

We note that an unhandicapped Ukstation is'by deftnition.indiS-

tinguishable from a VHF station. Thus our'ta k is,equivalent to estimating

how many VHF stations.each market would suppo t if there were no limits

.on VHF allocations; we shall ref-er to this as the "unlimited7VHF relation-

ship or the "unlimitee;VHF line.
e

/he thing that makes es,timating.an.unI

. limited VHF relationship difficult iv. that V F aislocations7 ate in fact

limited and almot all of them are in use. Many, if not most, markets

would use more allocations if'they were ava lable; thus we must use an
4

indirect approach to estimating an unlimit d VHF,relationship. -Our'ap-
,

proach builds on the wOrk.of Besen and gan ey (1975), wholiiiiiivean un-

,. *
limited VHF line frtm an estimate of equat o The key observation

*, // .)
And variants of (A.1) as mentioned in the first footnote on.p..147.

206
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that makes this possible is that the existence,of UHF stations im a

market, is an indic4tion of presSure on VHF allocations; conversely; the

bsence of UHF'stations indicates a lack of pressure. One way.to pro-

then, would be to estimate an unlimited VHF line using only markets

out any UHF stations, However, this would' neglect the information .

tained in .observations oniother markets, ,To make use7c thiS informa- :4

ti n too, one can estimate (A.1), set NUHF equal to zero '(the no,pressure

c ndition), and solve for NVHF in terms of TVH. Our estimate of-(A.1)

from Table A.5 is

NUHF = 1.41 + .0013 TVH - .516 NVHF,

so the implied unlimited VHF line is

NVHF = 2.73 + .0025 -TVH. A.5

4.

Adapting this approach to the viable stations Fmdeli is s ewhat com-
.

,

pliclted. At first thought) it seems as though one could simply Set NUHF

equal Jo zero in our basic uaLatic equation and solve.for NVHF to get an

limitefi VHF relationship. However, this leads to two problems. First,

the b sic quadratic equation has no real-valued solution for soMe valuqs of

(Thi/ is another aspect of the anomaly noted At the end of Section A.134.

Second, where a solution...exists',.it implles that the potion of.the un-

limited VHF line depends strongly'qn.the_valtie o ,UHFPEN,an unreasonable

rdsult.

If there are all-VHF markets thatyould suppot an additional VHF stz

tion but not a UHF, thiS is not precisely true. .Toithe extent that such mk.

kets are ycluded in our sample, our estimate ofth unlimited VHF reia-

tfonship irbiased downward.

'207
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Consequently, we specify the following version

.

tions model, including constraints.that eliminate th two problems.

of the viable' Sta=

. We take unlimited NVHF to be a Iinear.function of TV onXy:'

NVHF = alTVH.

.

(a' + a
2
S.ALES + a

3
OVERLAP + a

.4
CABLEY'for a

1
below. Foll wing Besen and

1 .

Hanley:We solve (A.6) for the value of TVH that corresponds.to the allo:

111

, 1

Ideally, one Would waht ts2 let the slope of this line epend on some

-of the other variables in the Madel--SALES.:OVERLAP., p ssibly.CMLE:

However, doing so results in a nonlinear equation that ould be.ver

difficult to-:estim te, as the. reader can easily verify y subsiitUting

catians-liMited value of NVHF:.

TVH =.(NVHP 7 (A.7)

Finally we specify.NUHF as a maItiple of the excess of TVH over TVH:

NUHF =.0 +
1
UHFPEN +

2
CABLE *..S. SALES

. 0

OVytLAP)(TVH.- (A.8)

-Here the multiplier does depend oUjactOrs other-than'TVH that may influ-

enc .f NUHF. SubstitUting froM (A.7) in (A.8) and rearranging terms we get

(10
NUHF = --(S

0
+

1
UHFPEN + 13

2
CABLE 4- S 3 SALES + S 4 OVERLAP)

1

+ (S +
1
UHFPEN + 13 CABLE + S

3
SALES + OVERLAP)TVH

0

1_
u100 + BlUHFPFN + CABLE +.13,3SALES S4OVERLAP)NVHF.

208
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a

= (AH NVHF +
2
)

0 .

.

'al
a
1

1
+ R

1
(TVH --.NVHF + )UHFPEN

4 1

a')0
+ R (TVH NVH ---)CABLE

41-
a
1

. .

+ R
3
(TVH

a
NVHF + --)SALES

al

/ 1
+ R

4
(TVH 7, 7- NVHF +,7-)OVERLAP.

/ "1

ag.

.(A.9r)

.As before, this ig nne of three'stfuctural.equations in the model, and .

we estimate it by two7stage least squ'ares with UHFPEN and CABLE. treated

.as endogenoUs variables. An iterative procedure is used to.estimate (A.9)

Initial values of the a coefficients from (A.5) are used to calculate valu !

of the composite variAbles in thetAecond form of (A.9)-: Regressing NUHF

oR these composite variables with the intercept suppressed yields an

estimate of the 8 coefficients. These are used to calculate the composite

variables in the first version of.(4.9). Regressing NUHF -(R0 + R1UHFPEN

+ R4OVERLAPYon the,ether two composite variables, again suppressing

the constant term, gives revisea estimates of the a coefficients with

which to begin the next iteration. This process. converges to the'esti-

mates given in Table A.11..
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fp- Table A.11

CONSTRAINED EQUATION.
r .

"7.

'

Coefficient
Estimated
Value

Conditional
a,b'

t-Statistic

'olai
1/a

1

.?10

132 4

'13
3

4

R-squared:
Second stage

Corrected
b

RMSE

1526.

423..

-.00484

..0%696

.-;.00040

-7.00003

,00004 -

.654:

.739

.522

20.3-

- 13.0
1

9.5

12.9

-r.3

.6

11

aThe -statistics for the a coefficients are
conditlinal on the estimated values gf the a
coeffic1fnts, and vice'versa. Th6, cannot be
used foi significance tests.

bBased- oneVatiance estimate using actual

rather than predicted values for right-hand
side. endogenous variables.

210'
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/. Appendix B

THE RELATIONSHIP BETWEEN TELEVISION SERVICE
AND TELEVISION VIEWING

A
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B.1. INTRODUCTION!:

In this paper ve investigate the determinants of television view-.
. .

ing.levels. The estimates,of television market audience from this' '

appendix would keed into a model of tile determination of television

station proflts,as described in Section IX.of the main body of.this

report. In particular, we Are interested in the, extent t.o which an'

increase in'the number ot viewing options (for example, from two to .

three network stations) increases the amount of viewing.
g .

We analyze"audience dataot two levels of aggregation: first the

market,leVer, thed the,county level'. The ewo analyses prodUce retults

that seem, on the surface; to be in conflict. The market-level änaly-

-

sis (Section'e2) Suggests that the number of,.Viewing options has'a

faipy large effect on'viewing levels, and the countylevel analysis

(Section B.3) 'suggests that the effect is vtry slight. The apparent
,

discrepancy Is discbssed and,the,two analyses reconciled in Sectiun4

4

2.12,

4
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T-LEVEt ANAL/kIS

There is i wide'r,ange in the number of.cothercial stations

diffeter4Aelevis1on markets: only one in quiteom few amall markets§

on up to more than a dozen in Los Angeles.- Thus it looks'as thqugh we' .

7

sbould be.able,t(4.4tell a lot about the
-

optionion total viewing in a market.

effect of the numbet of NrieWing. :

.11;is would.probably bktrue if
,

.
..each marke6Ssignils weie cbnfined to exclusive geographical'aieas--

. . .

1

% if, New York stati ns, for example§yere Watched only in an area within ,

-
which no other rket's stations were.watched. Sut-in fact there is;

in most Cases,considerable overlap between adjacent markets.

'complicates the analyais and clouds the results.

One wya proceed in the face of this difficulty

This

is simply to

ignore it, hiving that overlap, though ubiquitous, is n9t importan5,,

enough to seriously distort the reeults. Using this apAoach, we.

initlally assume thai Market/ are autarkic, that is, that each Mar-

ket's stations are watched'only wlthin that market's area of dominant ;

(

influenCe (ADI).* .. Then we can measure total market Iiiewing by adding

up the audience attractedvby all stations in a market.(AUD) and dividr

'ing by the number of television households (TVH) in that market's ADI.

**
,Calculating this'measure of'viewing using'1967 data onforime-time

audiehce yields a distribution of,values that is summarized on the

first line.0 Table B.1. The mean value (.599) is consistent with

the well-knowm tact that approximately. 60 pet-Cent of all television

households watch television during prime time, but the range

A market's ADI consists of all those
portions of counties) in which that market
audience than do those of any other single

**
As defined by ARB: 7:30-11:00 p.m.

time zones, 6:30-10:00 p.m. in the central
seven days a weelc.

213

counties (or in somXases
1 s stations attract more
market.

in the eastern and PaCific
and Mountain time tones',
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Table B.1

MARKET-LEVEL DATA SUMMARY, 1967-1971 \.

-

4/4
6

/. ,

,

r"

.Year
i

Variable Mean

/
-

,..

S>arrdard
Deviatith .Miniiim , 'Maximum

N
1967

.4967 ,s.

1967

1971

r 1971
1971

AU15/TVH,

.

AUD/NWC
Ifr

NWMTVII.

AUD/NWC

NWC/TVII

CABLE

.599

.460

1. 421

.446

1..382

.142

:

5,

.107

.131

.571

.135

.571

.131

8'.24

.123

.750

.102

.386

.000.

.'

/

.987

.676

5.100

.664

. .549

, .

r

.orr

II

214
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Js so wide as to make one. doubt in-advancv that tRIs apftoach will

work out_very well. At the'upper end of Ne range, it shows nearly

all households watching\television'in prime time; arthe.lower end,

oiily one7quarter. Bckth figures:hre too exerede to be/1;elievable.

-

, Still, one can'hilope. that thewide Variation is ;andom noise superim-
.

1)osed on an underlyingspattern and attempt to discern the pattern.

Our provisional assumption that 4tarkets are authrkic makes it

easy to specify the viewing options in each market: they consist

simply of, all local-stations. Lacking any strong a priori knowledge

.

of the form of'the relationship beteen options hnd viewing levels,

we specify the chummy variable structure shown in Table B.2. .We do suer-

pect that network affiliation and perhaps.VHF or UHF transmission will

affect viewing levels, and the dummy variables.are defined to talc

these factors into account. Table B.-3 shows the number of markets that

fall.into each class.

-In our first attempt to relate viewing levels to viewing options,

we simply regress primetime audience divided by ADI TVH on the eleven

dummivariables, with the results shown as line (1) in Table B.4. The

broad pattern of the coefficients of the network dummies is reasonab le:

generally speaking, the better network, service i ; the higher is pre-
.

dictedvieWing. ,The range is from .412 for a oli7-network UHF market

to ,643 for a three-network all4HF market (or, somewhat anomalously,

OF.671 for a three-network a UHF market). These results are-roughly'

compaiable t those of Noll, Peck

also used ma ketlevel data. The presence of independent.stations

has no significant effect on aggregate viewing in this equation.. The

'R oOr G. Noll, Merton'J.Teck, and John J. McGowan, Economic Aspects
of Television Regulation, The Brookings Institution, Washington, D.C.,

1973, p.

2 1 5
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Table B.2 )u

DUMMY VARIABLES FOR MARKET-LEVEL ANALYSIS

Number of Networks
. in Ilarket

-on UHF Only 0 2

Number of Ne)tworkslin Market(on VFW

3 .

2

.3 .

A
D1 D2 D3

D4 .D5 D6

D7 D8

D9

D10: Markets with at least one VHF independent.

D11-: Markets with no VHF independents but at least one UHF
-independent. 0

216
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Table'B.3

NUMBER OF MARKETS IN DIFFERENT NETWORK CLASSES, 1967. .and 1971

Network Class

DIP

D2

'D3

D4
a

D5

D6

D9.

' Total

D10: At leasCone VHF
independent

Dll: No'VHF independents:
but at least one,
UHF independent 28 34-

I.Number of Markets S.

1967 1971

43

47

80

38

, 29

81

8

22

4

5

23

2

10 .

10

202

19

2 1. 7

.
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Table. B. 4

NARKET-LEVE1 REGRESSION RESULTS or

Network Serviqe Claa%
Dependent

Year Variable . 1 , . 2 3 4 5 6 7 0

(1) '1967 AUD/TVH 525 .601 . .412 ,632 .683 .600 .'
,

643 626

..,;

. (35.88) (42)3) (47.08) , (8,57) , (13.32) (19,00) (8,83) (V)

4 (2) 1967, AUD/NWC .299 .440. .553 .270 .422 42 .452 ,i)95,

(24.14) (36,66) (47,94) (6.65) (10.77) (1 4i14) (7,87) (9.73)

(3) 1967 AUD/NWC .497 .588 .674 .432.,, ,578 ..579 .588 059

(24.45). (36.05) (47,63) (12.36), (17.13) (24.37) (12.63) (15.96) ,

(4) 1971 AUDINWC,, ', .265 .419 .538 .219 .295 :431 .348 .430

(22.7) (30.57) (53.96) (6.10) (9.17 (28,15) (6,85) (18.93)

(5) 1971 AUD/NWC . .277 . .430 .543 .236 .30i, :46,, ..(4;3tbk.,!,,,,,436
, ,.

417.35) (24.13) -(49.94) (6,01) (8.92) (17.13) (6.88) (18.56)4

(6) 1971 AUD/NWC .418 .529' .626 .348 .413 .139 (421 .542

(20.15) (29.98). 146:33) (10,12) (13.35) (2943) (9.49) (22.97)

(7) 1971 AUD/NWC .464 .571 .647 .406 .461,/ .563 .432. .570

.(19,05) (27,00) (44.52) (10,78) (13,85) (29.19) (9.97) (23.32)

wi..

Independent. NWC

TVH CableURI Only

.671 -.012'C.,007

(19,71) (..5,2) (..30)

.544 .049 ,004

(18.88) (2,391 (.20)

.671 ,034 .001 ,od4-,102

(26.54) (2.12) (.07) .-11.09)

'.518 .072 .015 ,

(22.77) (.85) (1.02)

. .526 .070 .013 -.050

(21.98) (3.21 (.91) (-1.06)

.614 .062 .011 -.07/

(27.18) (3.87) (.91) (-8.40)

,644 .055 .007 -.085 -.138

(27,10) (3,49) (.56) (-9.11), (.3.38)

82
SEE

a

.237 .096

.645 .081

.784 0'63

.737 .072

.73p .072

308 .067

317 .060

.8Standard error of estimate,

2.18

4
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\ -
equation, thpUgh.statistically significant, explains less than one

quarier of the variante.of AUD/TVH:

When we,abandon'the assumption-that markets are autarkic, the problem
t

becomes more difficUlt, for now we mpst.recognize that a market's stations

attract some audience froth outside its ADI, and stations from other

markets attract apdience-ethin the.first market's ADI. Furthermore,

the amount of competition varieallom place to plade in and around the

ADI. We cannot hope to deal definitively wirn these complexities us

marketlevel data, but we can press onin an ad hoc way.

Recognizing that some audience comes fiam beyond the ADI, we use

mariet net weekly circulation (NWC) instead of ADI TVH to measure the

number of television households in a market's service area. Then the

variable to.be,explained is the fraction of households in the service

area that watch the,Market's stations durin rime time; AUD/NWC. The

. ,

results using 1967 dila are shoWn as line (2) in Table B.4. The pattern

is much the.same as in line-(1): more network signals generally mean

higher AUD/NWC. There are, howeter, two important difference& between

line (1) and line (2). First, R-s4uared is Aearly tripled to .645.

Second, in (2) a VHF independent station,adds a statistically signifi-
,

cant amount to AUD/NWC. 2

'By using AUD/NWC, we have taken account of the fact that some

It 'audience comes from beyond the ADI. We can further improve the explan-

atory power of the equation by including a varable in.recognition of

*
Market NWC is defined as the maximum of any station's NWC in

the market. Station NWC is the number of hopseholds that watch the
station's during at least one quarter-hour period per week.

2 2 )
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4 .

the fact that lbcal stations face out-of-market competition; Out-
.

of.smarket competitton is presumably higher the greater the overlap
4

'with adjacent markets; we measure overlap with the ratio Of NWC to

TVHi....Tg.lis variable has_the'expected negitiVe skgh aad is higtay

significant in line (3); it further increases R7squaredto .784

without much changing the relative Magnitudes of the other. coeffi-
.

cients. Note, however., that there is some danger that the high

partial correlation between AUD/NWC And NWC/TVH is a StatiCtic4.

artifact resulting from the use of NWC in creating both variables.

In-later years we have data on another measure"of out-of-market

competition: the percentage of cable households (CABLE) in the

market's ADI. Most cable systemis carry hilt-of-market signals, pro

viding good reception of stations that can be received only poorly

ot not at all over .the air. Hence the competition facing,local sta-

tions.is higher ln cable than in non-cable households-"' d so CABLE

should b%negatively related to AUD/NWO.

We have data on CABLE.for1971. Lines (4) through (7) in

Table B.4 show results for that year. Lines (4) and 6) are without (

the CABLE variable for comparison with lines's (2) and (3). Lines (5)

and (7) add CABLE to each of the two specificationC. In bp.th cases

!

its coefficient is negative as expected. When NWC/TVH is also

included in the equation, line (7), it is statistically-significant,

though small. According to this estimate, the effect of inCreasing

cable penetration from 25,up to 50 percent would be to reduce local

station, AUD/NWC by .035. For a three-network VHF Market with average

NWC/TVH, this would be from .496 to .461, a seven percent reduction.

221



All in all, the picture that emerges from...the market-level

analysis is that television' viewing is quite,sensitive tO the number:

of signafa'available. In ail of the Table 8.4 equatioAa; expected

prime-time viewing'differs bY a factor of about two4etween.thd.best-
,

serVed and the worst-served market classes. But these results aie
.

clouded.by the .diff,icUltkes with market-level.data discussed.aboVe.

,and so 'we turnonext to.an analysis using county-brcounty,audience

data.

2
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*
B.3. _COUNTY-LEVEL ANALYSIS

The countrlevel analysis is conceptually cleaner than the

market-level analysis in,two wayi. (1) In the market- vel analysis,

Wwere forced to use NWC as a rough 'measure oi EOuseho s-in a

Market!s (amorphous) service area. In.ihe county-level analysis,..th:.

-
number of-televiSion households in the county is.well-de ined.

(2) In the market-level analysis, we had no good way to measure the

number Of out-of-market television signals, a number that in-any

event varies from plate-to place in the Market. Most 'counties, though,

.
are small enough geographically so that tt,is reasonable to aSsume

that they have homogenous televisiofi reception throUghout.
**

Thus the

number of viewing options can be coUnted 'up in a (reasonably)

straightforWard manner.

Perhaps the main disadvantage of the coun'ty. data is that some

of the samples used by ARB are very small: fewer than ten households

pi some small counties. Consequently the estimates of viewing
*
leVels.

in some individual counties are not very precise due to sampling

error. There are, however, a sufficiently large number.of counties
OM.

'to work nith-so that we can hope .to make reasonably precise estimate's

of aveage'viewing in broad cat6gorie8 of"counties, In particular,

we shall classify counties bY.levels.of television service.and -hope

to detect any differences in viewing levels between poorly served and \

yell served counties.

In some cases, ARBAivides counties into two:more-homogeneous parts.
We use "county" to mean ",county or ARB-defined portions of a county."

**
But see Franklin M. Fisher and Victor E. Farrall, Jr., in association

with DaVid Belsley and Briager.M. Mitchell, "Community Antenna Television
.Systems and Local Television'Station Audience," Quarterly journal of Economics,,

May 1966, for an analysis that takes into account differences within counties.

si 22.3
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,

In principle, our classification scheme is very simple. We

divide counties into five categories:

Number of Number:of
:Category Networks Independent StationS

,, : 1 1 0

2 0

3 0

3 1 or more

5 less than 3 .1 or more

In practice, there are two complidations. First, conwider a

dounty'in which'only one station is received-a station that is affili-

ated with'all three ngworks. Should that county bv counted as a

one-network county or a three-petwork county? On the one hand, there

is only one network signal available at any given time. But on the,

other hand, the-station presumably chooses the most popular shows from

each network and so offers better than one-network service. We run

-the calculations :both ways: (a) considering only the priMary affili7

ation of eadh station in determkling how many networks are received
7

in each county, and (b) don&tdering all affiliations, primary, sec-

ondary, and tertiary.

To illustrate the second complication, consider a county that

reports yiewing of three stations: ABC and.CBS affiliates that each

receive 49 peicent of the audience and an NBC affiliate that.receives

only 2 percent. Do we really want to classify this ab a three7

network county? 'What if the percentages were 46, 46, and 8? Again,

:we solve the problem by running-the calcUlations in a variety of

ways: (a) counting everything, no matter how small its audience in

2 2
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the county; (b) counting a network as received if its affiliates

attract..at.least 5 percent,of all viewing in the county.and inde-

pendents as received if they collectively attract at least 2 percent;

,(c) and (d) successively higher cutoffs as follows:

_Cutoff Network Independent6

(a)
.

0 /- 0 ,

(b) 5 2

..(c), 10 4

(d)* 15 6

(
Combining the rwo COmplications, there are'elght.different ways

of .putting counties into our five categories. Table B.5 shows the

results for all 3094 counties. The table shows several statistics. (-

for each category: nj the number of counties in the category; x, the

average,percentage of television households watching television dup-,-

_ .
ing pritle time; s----,'the standard error of estimate for. x; the t

X-
,

statistic for the difIerencek4between x for the category and the over-
.

all mean for all counties; and, where appropriate, t
adj

,the t sta-

tistic for the difference between adjacent category means; for example,

between average viewing in one-network and,-iwo-network counties.

The same generar pattern appears no matter which of the eight

ways Of assigning counties to categories is used: 'Total Viewing

incFeases slightly.but significantly with the level of elevision

service. On the 'first line, for example, prime-time v ewing goes

from about 54 percent.,where only one network is rec ed, to 56 with
% .

two networks, 58 with three, and 59 where an inde endent is added to

the three networks. There are so few counties wher only one network

225
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Table 8.5

COUNTYAEVEL ANALYSIS OF PRIME-TIME VIEWING: ALL COUNTIES

(percent of television households).'

Cutoff
Shares 1 Network 2 Networks - 3 Networks.

3 Networks
and Independen

Net Ind n x
13.c

tad) s-
ad)

t ----M--- ,111k.
.adj

X 15;

Counting primary affiliation only

0 0 11 53.80 2.95 1.54 .75 150 56.16 1.13 1.94 1.64 1737 58.04 ..17 1.51 4.'187 1189 59.22, .17

5 2 18 54.86 2.11.---1.61 .54 -.295 56.08 .64 3.46 3.24 1842 58.2?. .16 .58 4.89 909 59.51 .20

10 4 50 55.55 1.04 2.70 .47 .480 56.08 .44 4.95 5.20 1800 58.53 .16 .78 4.92 708 '59.92 .23

11 6 96 55.43 .75 3.84 150 741 56.41 .32 5:67 6.99 1652 58.90 .16 2.54 4.74 528 60.37 .26

Counting primary, secondary, tertiary affiliation.

0 0 . 6 52.08 4.92 1.28 .96 30 57.06 1.63 .80 .52 1862 57.92 .20 2.02 5.27 1193 59.22 .17

5 2 12 53.39 2.89 1.72 1.21 76 56.29 .92 2.24 1.83 2067 58.00 .17 1,70 5.73 932 59.47 .19

10 4 211 54.37 1.90 '2.01 1.11 182 56.08 .66 3.95 3.55 2127 58.16 .16 .97 5.51 742 59.71 .23

15' 6 40 54.24 1.31 3.13 1.74 393 56.61 .36 4.52 4...(40 2056 58.37 .16 .00 5.67 527 60.08 .26

For all 3094 counties, 3-7 (58.40 and

n:. number of counP.es

,mean prime-tlime viewing in percent fOr each service category

d-: standard error of estimate for x -x

t statistic for the differenée of 3.7 and 3094 county mean

tad): t statistic for the difference of ;C and the mean for the next service category eo the right.

1.4
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is received that our estimate of x for this category is not very
. .

precise, but the general pattern is clear and Significant.

It.might be objected that something other than the level of

television servise causes the differences in viewing apparent in

Table B.5. gor eXample, one- and two-neiwork counties are generally

rural, and the people Who live there may well have systematically

erent tastes.and opportunities for the use of time than do

people who live in Cities. To .check on this, we ran the calcula-

401.
tions reporte'd in Table B.6 for rural counties only. The results ,

.are not substantially different'than those for all counties, lending

some additional support toqie hypothesis that level of service

affects total viewing.

\

4

ARBAeLines four-county sizes as follows: '.

. CoUnties.within.one of the 26 largest standard metropolitan
statistical areas.(SMSAs).

2. Ciounfies (not of size l)'with_population at least 120,000,
dr within ttle metropolitan area of a ,city in a size 2 county.

. 5. Counti65.(not of size 1 or 2),with population at least 32,000, .

or within the metropolitan area of a city in size 3 county.
4. All counties noCof size'l, 2 or 3.

Table B.6:uses Counties .4.4:S1Z 3 and 4 only.
-

:

P.

2'28

,
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Table 8.6

COUNTY-LEVEL ANALYSIS OF PRIME-TIME VIEWING: RURAL COUNTIES ONLY

(percent of television households)

Cutoff

Shares 1 Network 2 Networks 3 Networki

3 Networks

Independent

Less than 3 Networks

and Independent

Net Ind x s- t- t 8-
x x ad x

t -

x
t

adj

fl ; 8-
x

t-
x

t

adj

_and

n 6- t-
x x

n X 0-
x

t-
x

Counting primarY affiliation only

0 b 11 53.80 2.95 1.47 .74 149 56.12 1.13 1.61 1.49 1588 51.84 .18 .54 2,53 917 58.53 .21 2.26 7 56.82 2.42 .47

' 5 2 18 54.86 2.11 1.43 .52 292 56.04 .65 3.89 2.98 1668 .58.04 .17 .37, 2.56, 664 58.77 .23 2,99 30 56,90 1.35 1.08

10 4 50 55.55 1.04 3.30 .43 475 56.04 .45 4.09 5.62 1609 58.33 .17 1.67 2.51 485 59.14 .28 5.83 53 56.00 .95 2.05

15 6' 96 55,43 .7) 3.30 .97 727 '56.37 .33 4.44 6.36 1447 58.65 .17 3P.07 1.90 330 59.43 .37 3.72 72 56.73 .77 1.56

Counting pritary, secondaiy, and tertiary affiliation

0 0 6 52.08 4.92 1.19 .91 29 56.82 1.71 .66 .52 1713 57.71 .19 1.04 2.91 921 58,53 .21 2.26 3 54.49 4.98 .70

5 2 12 53.39 2.89 1.58 .93 75 56.20 .92 1.89 1,70 1891 '57.80 .18 .71 3.04 687 58,70 .24 2,66 7 57.10 3,87 .25

10 4 21 54.37 1.98 1.80 ,81 181 56.04 .57 3.29 3.25 1932 57.96 .17 .00 3.07 516 ,58.94 .27 3.20 22 56.53 1.50 .90

15 6 40 54.24 1.31 2.82.'1.74 386 56.61 .33 3.42 3.72 1844 58.12 .17 .72 2.52 368 59.10 .35 3,03 34, 57.27 1.20 .58

C)

N

For all 2672 rural counties, x 57.96 and 8- .14.

n: number of counties

x: mean prime-time viewing in percent for each service category

standard error of estimate for x

t: t statistic for the difference of x and 2672 county mean

t

adj
t statistic for the difference of x and the mean for the next service category to the right.

0
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B.4. CONCLUSION

The two'seemingly conflicting analyses in'Ehisappendix correspond

to two conflicting strands in past research. On the one hand, our

market-level analysis indicates that additional signals Itave a sub-.

stantial effect on aggregate viewing levels. This matches Noll,

Peck, and McGowan's conclusion, which was also based on market-level

data.' On the other hand, it has been frequently assumed (e.g., Park,

1973), or asserted based on rather casual evidence (e.g., Owen, Beebe,-
-

*.*

and Manning, 1973; FCC, 1969), that total audience does not depend

on the-choice of signals. This

,county-level analysis, where we

only slightly to total audience.

is (approximately) supported

find that additional

Which conclusion is correct?

signals

by out

add
3%.

In a sense both are, but the'Y

are'conclusions about different effects. It f's important

ing and forecasting to understancritte difference.

Consider the following-example, which is consistent

sets of results. Market A is,a three-network market

other three-network markets..

for Model-

ith both

su rounded by

Within A's ADI, 58 percent f hoUse-
.

holds watch televisfon during prime time. Both county-level and

market=level data sho total ratinds of 58. Market B is a two-
,

.network market surrounded by three7network markets.

Park, RI\olla Edward, New Television Networks, The Rand Corporation,
R-1408-mF,' December 1973; abridged Nersion appears in Bell JOurnal of
Economics, Autumn 1975.

**
Owen, Bruce M., Jack H. Beebe, and Willard

Television EConoMics, D. C. Heath, Lexington, MA.
cations Commission, "The Economics of.the TV-CATV
the Research Branch, Broadcast Bureau, Washington

Within B's ADI,

, 2`,

G. Manning, Jr., ,.

, 1974; Federal Cammuni-.
Interface," prepared by
, D.C., JUly 15, 1970.
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total viewing is the same as in A's: 58 percent. But a substantial

share of this total is watching the third network signal from adja-

cant markets. Thus the total rating for Market B's two stations is

413

substantially less tkan 58 percent.

The county-level results are correct in showing that total

viewing in any given geographical area is only slightly affected'

by the number of signIkkreceived'there. The market-level results

are correct in showing how that total is shared among adjacent

markets with different numbers of local stations:-.

2:3 2
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C.I. INTRODUCTION

Fisher, et al. (1966) and Park (1970) have reported strong linear

relationships between television statioh audience and revenue. Re-

**
greasing 1963 net broadcast revenue, r, on March 1964 prime-time. audience,

A Fisher obtained
P'

r = 103.3 + 26.03 a .

,p
(2.28) .(68. )

(C.1)

Thellumberain parentheses are t statistics and the coefficient of de-

terMination (R2 .) is :897. Using 1968 data, Paik-obtained

r = 13.4 + 43.20 a

(0.22) (81.34)

***
with R

2
= .924

(C.2)

Although both equations look quite good by conventional standards --

high. R
2
, high t statistics --, there are several reasons for trying to

Fisher, Franklin M., and Victor E. Ferrell, Jr., in association with
DavAd Belsey and Bridger M. Mitchell, "Community Antenna Television Systems
and Local Television Station Audience," Quarterly Journal of Economics,
May 1966, pp. 227-251;

Park, Rolla Edward, Potential Impact of Cable Growth on Television
Broadcasting, The Rand Corporation, R-587-FF,
October 1970.

**
As defined by ARB: 7:30-11:00 p.m. in the eastern and Pacific

time zones, 6:30-10:00 p.m. in the central and mountain time zones seven
days a week.

***
The difference between the two estimated coefficients of a is

largely due to three factdrs: (1) price inflation over the five- year
period between the estimates; (2) an increase in the real value of audience
to advertisers; and (3) a dawnward bias in Fisher's estimate due to re-
gressing (smaller) 1963 revenue on (larger) 1964 audience.

23 4
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go beyond them in our present work. Most compelling, perhaps, is the

fact that these equations constrain ehe value of audience to be the same

in all markets; for example, a viewing household is'assumed to be worth

as much in a poor market as in a rich one. A look at the datm (Section

C.2) shows that there is considerable market-tomarket variation in the

.0
amount of revenue per yiewing household. In the work reported here, we

explain some of this variation.

Another reason has to do with the faCt that we plan to use our.

results for prediction. R
2 is scaled wrong to be a very good measure of

predictive merit. A better one is the standard error of estimate (SEE):"

which (ignoring correction for degrees of freedom) equals 11-1-R 2 times

the sample standard deviation. So while the equations leave only one-

tenth or so.of the sample variance unexplained, their SEE is about .3

times the sample standard deviation. Since the sample standard deviation

is itself very large, SEE for the two equations is large% The equations

developed here are more precise predictors. (Some uncertainty is, of

course, inevitable. Even with an R
2 as high as .99, an equation has an

SEE of .1 times sample standard deviation.)

Additional reasons havc to do with the statistical properties of the

estimates. For one thing, the error variance in equations (C.1) and

(C.2) is certainly larger for large stations than for small stations. In

the presence of this heteroscedasticity, the reported coefficientsvare

estimated inefficiently and the reported t statistics are biased upward.

In our estimates we attempt to stabilize the error variance.

ft

2 3 :3
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For another thing, depending on the model aSsumed, the estimates in

(C.I) and (C.2) may be subject to simultaneous equation bias. Certainly

A is an elidogenFus variable; since it is affected by station programming
P

decisions: 'iherefore, unless it.is determined "above" r in a-recuisive

system, it does not belong on the right hand side of an gquation estimated
$

by ordinary least squares.

In the remainder of this section we discuss the data that are used in

the study (Section C.2) and fit two different sets of equations using data

that age now available extending through,1972 (Section C.3). In Section

C.4, we subject the methods of Section C.3 and others to a hard test of.their

-predictive merit: Pretending to stand in 1967, we compare the various methods

as predictors of 1972.

2 3.6
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C.2. THE DATA

The data used are summarized in Table C.1 and discussed in this

'section Table C.1 shows summaries fOr 1967 and 1972 cinly. These two

years p y special roles in our analyais in thia note, although data

. for the ,fu 1 ten-year period 1963-72 were also used in some cases.

THE SAMPLE

Our unit of obserVation is ARB-defined areas of. dominant influence

(ADIs). These make up an eXhaustive.and mutually exclusive geographic

partitioning of the United States. Each ADI includes all counties (or

in some cases portions of counties) in which a particular market'd

stations capture a plurality of viewing houts. Some cities that are

traditionally considered to be separate television markets (such as

Akron, Ohio) have no ADI. For our purposes, stations in such markets

are assigned to the ADI In which they are located (Cleveland, in the

case of Akron). Also, satelliterations are considered to be simply
Jr.

extenaions'of their parents. Data for satellites, when separately

reported, are added to those for the parent and the aggregate entity

is treated as a single station.

Only markets within the 48 contiguous states are analyzed. Border

markets -- those whose stations attract a large fraction of-their aud-

ience from outside the U.S. -- are excluded from dur analysis because

we do not have data on foieign audiences.,
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Table C.f

TELEVISION MARKET RFVENUE: ,DATA SUMARY

Item Mean

Network revenue 1,488,000

Natitnal and iegional spot,revenue 5,40,800

Local spot revenue 2,Z20,500-

Net broadcast revenue 8,062,300

Average daily, audience 97;900

Network r/1 , , 20.59
1

' National and regional spot=r4 33.71

Local spat 'r/a , 28.66

Net broadcfst r/a 77,3)

Television households 275,000

Retail sales/TVE 6 674

1station markets

2-station markets i

3-station markets I

4-or-more station markets

Number

1967. (196 Markets) 1972 (195 Markets)

Standard t

Deviation, Minimum ,Maximum Mean

Standard

Deviation M1nimum Maximum

1,979,600 62,290 19,116,000 1 089,500 1,366,400 40,232 13,166,000 ,

14,938,000. 36,677 143,348,000 5,694,600 14,531,100 38,150 138,980,000

3,115,400 40,283 25310,000 3,806,400 5,8200. 41,272 50,002,000 4

17,121,000 , 178,160 160,560,000 9,311,100 11,283,000 113,500 159,430,000

194,700 1,200 2,081,700 117,400 215,800 1,000 2,156,000

-,8,29 8.38 78.20 ' 13.71 3.45 5.52 58.54

17.29 5.09 110.50 33.99 15.12 10.58 , 100.57

10.5,6 8.46 76.43 37.43 15.51 13.04 132.82

17.13 44.27 153.65 77,99 23.14 41.69 199.35

,

526,000 9,000 5,537,000 317,000 581,000 4,000 , 5,984,000

807 4,977 9,619 6,301 1,059 3,794 . 12,188

11.201

43 .40

43 28

72 86

38 41

4
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REVENUE

. 4Our revenue figures come from FCC'files of financial reports made

annually by all U.S. commercial television stations. Four different

revenue figures are reported:; three by type of revenue and one all-
-,

inclusive figure. The categories are network, national and regional spot,

and local spot. The al -inclusive figure, net broadcast revenue, is the

sum of the three categories plus a generally small amount of non-timesale

revenue less cQmInissios to advertising agencies and representative agencies.

In this appendix,,we ignore two possihle problems with the revenue data.

First, the allocation of reported revenue between national-regional sp6t

and local spot is somewhat arbitrary. Thus the sum of the two spot

categories may be more reliably measured than is either one individually.

This argues in favor of anaiyzing total spot revenue rather than national-

,

regional and local separately, but we do not do so here.

SeCond, network revenue is not .strictly comparable with spot

revenue. Tbe latter reflects the full amount paid by advertisers, but

the former does not. Network advertisers do not pay stations directly;

-
they pay the networks. The networks retain a large part of lis .

.1

revenue, as implicit compensation for, network programs fed. to\the

stations without explicit charge. This clouds the meaning of figures

that include the sum of network and spot revenue, and -argues (perhapal

for'anal zing onlyVe separate figures. In this note, however, we do

parallel analyses- of all four rep9rted revenue figures.

All reVenue figures for our sample period 1963-72 are inflated to

1972 dollars uiing the pip1licit price deflators.for total gross national

2 4 0



product reported Economic Report of the President (1973).
*

Market revenue figures are obtained by adding together the figures for

all stations in the market.

. AUDIENCE

Our audience data are based on ARB estimates of the average number

of households tuned to each station between 9 a.m. and 12 p.m. MOnday

through Sunday. This is a more comprehensiveirasure than the prime-

time audience figures usedby Fisher and Park in the work described in

Section C.1, but it is highly correlated with prime-time.audt-dice. Th

estimates for each year are averages for the February/liargh survey that

year and the November surf,ey of the previous year. Station audience

figures are added togethr to get market audience.
4 ,

REVENUE/AUDIENCE RATIOS

4 -

These figures are obtained simply by dividing eadh of the four

revenue figures for each market by total market average daily audience. It is
-r

convenient to-think of and refer to the resulting figures as "price"

of audience, although that is only a rough, heuristic interpretation.

TELEVISION HOUSEHOLDS -

ARB estimates the number of television households (TVH) in ea4

ADI aa of several dates scattered through'our ten-year time period, aa

shown by the triangles above the time line in Fig. C.1. We interpolated

;

Econbmic Report of the President, U.S. Government Printing Offic4 e,
Washington, D. C., 1973, p.196.
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ARB estimates: Television Market Analysis iisue date is shown above the

-( which point to the- "as of" date of the estimates.

65&66 67 68
. V

69

1962 .`-

.242

1963

A
1965' 1966- 1967 1968 1969 1970

7(

Int .rpolated estimates:. Tridngles point tcoMarch 1 "as of" dates. .
Fig.' C.1 Interpolation of ARB estimates of televisiOn noUseholc

in area of dominant itifluence (ADI) ,



n

linearly between the ARB estimates toiproduce our own

spaced throughout the period at March

RETAIL SALES/TELEVISION HOUSEHOLD

Our measure of the affluence of ech market is

dividing annual ADI retail-sales is.repOrted by ARB

estimates of TVH. Like revenue, these sales figures

1972 dollars using the implicit GNP price deflator.

1 of each year.

MARKET RANK

estimates eitefily

calculated by

by our interpolated'

ire inflated to

1

The top 100 mariet rankings are assigned accordin

FP't

o the list in

the cable television regulations, FCC (1972).
*

The res of the rankings

are assigned in order of 1972 ARB prime-time television households..

Federal Communications Commission, Cable Television Report and Order
in Dockets 18397, 183977A, 18373, 18416, 18892 and 18894, 37 Fed. Reg.
3252-3341, February 12, 1972.

2 4 1
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C.3. 1972-BASED ESTIMATION

In this section we report on two methods of'estimating revenue using

data now available. Ftrst is a cross settion regression approach that

avoids somepf the problems with the work of Fisher and Park discussed

in Section C.1. Second is an analysis of covariance approach that uses

data for-the full 1963-72 period and allows for the existence of per7

sistent market effects.

CROSS-SECTION REGRESSION

Under this approach we use 1972 data.to estimate a Set of relation-

ships between "price" of audience and market characteristics. The

equations estimated allow for theepossibility of the following effects:

1. We ex ect that the "price" of audience wthll be higher in rich-
, ;\

markerhan in poor markets, and so' include tetail sales/TVH in the equa-

tions..

2. 1Je expect that "price" may vary systematically with market size

for any number of reasons, and so include TVH and TVH
2

in èIequations.

3. Market rank is of course correlated with market size, but it

may indOendently affect "priCe.", For example, we know that spot adver-

tisers sometimes buy markets from the top down until their budget is

.exhathted. To capture effects of market rank, we include dummy variables

T10; T25, T30, T100 and T200, WOOLch equal one for markets 1-10, 11-25,

26750, 51-100, 101-222, respectively, hnd zero otherwise.
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4. Competition among more stations might be expected to lead to

a"lOwer "price." This iS especially true of network revenue: With

only one or two stations in the market, thelktworks mIll bid up com-

pensation competing for affiliates. With four,.or more stations, the

stations will bid down-compensation competing foraffiliations. To

capture this effect, wa.ily.ude dummy variabres D3, and Dei which

equal 1 for one-station, two-station, three-station arid.four-or-morer

station markets, respectively.

Estimating the resulting equations, we found that the T dummies

failed to ,explain significant additional variance when the D dummies

were already in the equ ions, and similarly, the Ds did,not.contribute

significantly en added to the Ts. Conseq4ently, in each final equa- -
*

.tion, we included ly the set Of dummies that 66ntributed more to that

,

, equation: the Ds for etwork revenue, the Ts for the others. Also,,

TVH 'and TVH
2
were not -s gnificant in the local spot and net brOadcast

revenue equations (t statistics were less than one), and were dropped

in the final version.

The final estimate , shown in Table C.2, are generally consistent

with our prior expectations, but their explanatory power is dis-

appointingly low.

ANALYSIS OF COVARIANCE

The factors included in our cross-section regregsio fail to

explain-very much of the market-to-markdt variation in "pr ce" of

audience. We made several attempts.to find additional actors tkat:2

would substantially increase the explanatory power of these equations.

40' 246
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Table 0.2

1972 CROSS SECTION REGRESSION RESULTS FOR TELEVISION REVENUE '

11 e 01 D2 03 . 64 T10 T25 T50 T100 T200

Sales

157
1000

TVH

11001

\ TVE R2 Ma

Network ria 12,42 9,06 6.77 ' 5.76 .116 ...640 .0000944 .291 6.39

(4.22) (1.99)(2.31). (1,69)
)

A
(2.67) (2,51) (2.03)

Hationallegional

spot ria 18.25 , 26.94 16,52 13,86 .207 2.58 ..000344 .509 10.82

(1.48) (3.53) (2.81) (1.80) (2,79) (2.75) (2.96) (.2.72)

. Local r/a 7.54 16.54 15.23 8.71 19.39 .349 .155 14.48

(0.97) (2.16) (2,37) (1.30) (2.'93) (3.48)

Net broadcait r/a 48.86 51.74 40,33 27,06 44;57 .596 .197 21.06
1. (4.30) (4.86) (4.31) (2.77) ' (4,63) (4.08)

247

NOTH: Figurei in parentheses are't-statistics.

a

Standard error ef estimate.

N

4

Ch
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These efforts, which included interviews.with station representatives

and ekperimeniation with addilkonal explanatory variab1es, were not

succeEirt. Thus we turned to the analysis of covariance approach

, described here,

'The idea behind this ipproach is that there are a whole host of

. fadtors that affect "price' of audience in a particq1ar market: the

age; occupation, education, race, and income distfibution of its popu-

lation; its climate; its industrial, commercial and financial, take- p;

4

activities, tastes, and opportunities of its population -- anything that

affects the advertising buyer's image of the market. Th are far too

many potentially important factors to include thet all in a regression

equation, even if they were all measurable.. But if.we hypothesize

that this complex of market characteristics is relatively stable over

time, we can capture its effect with a set of dummy variables; one

for each market.

-To estimate these persistent market effects, we must of course have.

more than one observation per market. Thus we turn to the 1963772 panel

data and estimate.equations of the form

r/a = a
i

+ a + Ey.x. (C.3)

'where a
i

is the persistent,market effect for market i, a
t

is a year effect

foryeart,andthex.are the independent variables included in our cross-
.]

sectipn equations.

2 4 3
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When equation (C.3) was estimated', the coefficients of the x turned ,

to be generally insignificant. ,Fig. C.2 shows a simplified picture of wha

to be happefiing. Assume we have observations on r/a and retail sales/TVH

three markets in each of three years. The observations for each market

'are clustered as shown in the figure.- Then a dross section regression

would estimate the sloping'line and show .a significant relationship

between r/a and sales/TVH. However, when"individual market.dummies are

included for the analYsis of covarience, the-regression fit.A.ines that

have separate intercepts for each market and a common slope determined

by One within-market relatidhship between r/a and sales/TVH. Apparently

there is too little within-market variation to produce statistically

significant slope estimates din odX,analysis of covariance.

.
Consequently, the, analyses were rerun with just the market and

time dummies in the equation. The results are shown in Table L3 (which

shows the year effects and goodness-of-fit measures for each equation)

and Table C.4, which Shows the persistent Market effects. .

The analysis of covariance approach has substantially higher explana-

tory ptwer than does the cross section regrèssi&approach, strongly

suggesting the importance of persistent market effects.

250
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Retail sales Per tele ision household ($/household)

Fig. C.2 Simplified example of analysis of covariance
conceptual)



Table C.3

1963.72 ANALYSIS OF COVARIANCE: YEAR EFFECTS

Dependent

Variable 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 F SEE

Network r/a 5.93 7.19 7.23 5.87 683 6.74 5.88 4.78 79 00 .763 4.27

,(13.64) (16.63) (16.72) (13.51) (15.78) (15.61) (13.61) (11.10) (6.48)

National-regional

spot r/a -.40 3.29 3.54 1.05 -.36 3.24 2.99 2.86 -.81 0.0 .904 5.73

(-0.68) (5.66) (6.10) (1.81) (.0.61) (5.59) (5,15). (4.95) (.1.40)

Local spot r/a 11.49 -8.73 -9.45 -9:92 -8.51 -4.34 -147 -1.44 -.87 0.0 .819 6.37

(47.71) (43.52) (44.63) (-15.36) (-13.18) -6.72)i (.5.38) (-2.25) (-11.35)

Net broadcast _, 0

r/a -3 48 3.21 2,31 -1.78 -.38 6.10' 5,31 6,14 1.55' 0.0 .759 10,89

(-3.14) (2.91) (2.49) (-1.62) (-0.35) (5.54) (4.82) (5.59) (1.41) 0

,NOTES: Year effects are 'estimated relative to 1972t(O.0),

Figures in parentheses are t statistics,

2 52
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Table C.4

196372 ANALY ;IS OF COVARIANCE : MARKET EFFECTS

MARKET

NETWCIRK

COEFF.

1 NY NY
2 LA CA

3 CHCAGOIL
-4 PHIL PA
5 OTROITMI
6 BOSTONMA
7 SF CA

8 C LVL POOH
9 wis,,SH rc

10 P ITT PA

11 STLOUSMO,
12 DALL A STX
13 MINN... feN
14 BALt
15 HOUSTNTX
16 'INDPLs IN
17 C INC I OH
18 A TLANTGA
19 HARTFPCN
20 SEATLEWA
21 MIAMI FL4
22 KANCTYMO
23 M ILWAUWI
25 S ACR A CA
26 MEMPH 'TN
27 Cr1LUMBCH
28 TAMPA FL
29 PORTLNOP
30 NASHVLTN
31 NEWORL LA
32 rYENVERCII
33 PROV I OF I
34 61..BANYNY
35 SYRACONY
36 CH"ARLSYN
37 GRNORFmI
38 LOUSVLKY
39 OKCI TYCK

, 40 BRIM AL
41 11 AYTONCH
42 CHAPLTNC
43 PHOENXAZ
44 NORFLKVA
45 SANANTTX

3.25
4.01

ri.
6.23
5.66
7.46
6.29
5.71
6.90
7.06
7.30
8.19
8.74
8.20.
6.45
9.31
7.30

10,86
7.34
7.60

. 8.85
'9.67
7400
9,24
8.105
6.96
9.33
7.17
9001
8.22

12.47
11.4?
10.82
11.55.
14.58
12:71
11.62
17.43
14.01
16.45_
7.09

11.86
9.70

NATIONAL-REG LOCAL

.11M

NET gOACCST

,T COFOF. T COEFFe T COEFF. T

2.3°6 64.74 34.91 17.74 8:_61 74.97 21.28
2.90 §p0.77 48.95 41.00 /9.89 113.171 32.13
3.60 85.44 46.07 27.96 13.56 104.53 29.67
4.14 , 60.67 32.71 25.86 12.54 76.73 21.78
4.51 53.79 29.01 ..28e95 14.04 75.65 21.48
4.10 73.16 39.45 29.52 14.32 89.43 25.39
5.40 101.67 54.83 40.87 19.83 127. 35 36.15
4.55., 55..10 2%71 28.91 14.02 .8437 23.10 *
4.14 70.79 38.18 28. 44 13.80 95.39 27.08
4.99 53.88 29.06 26.97 13.08 174.28 21.09
5.11 62.87 33.90 25. 79 12.51 80.49 2245
5.28 ' 64.20 34,62 42. 63 20.68 101.76. 28.89
5.93 58.06 31.31 46.62 22.61 101.06
6.33 66.38 35.80 35. 50 17.22 94.37 261879
5.94 72.21 38.94 37.30 18.09 101.88 28.92
4.67 53.32 28.75 37. 55 18.21 85.10 24.16
6.74 -- 46.93 25.31 29. 53 14.32 79.35 22.53,
5.28 62.17 33.52 40.19 19.50 .93;23 26.47r
7.86 78.33 42.24 27.93 13.55 99.75 28.32.
5.31 62.97 33.96. 34.03 16.51 89.18 25.31..
5.50 75.32 40.62 40.36.19.58^ 108.7130.86
6.41 61..04 32.42 32.83 15.92 87.25 24.77
7.00 60.61 32.68 37.36 18.12 91.78 26.05
5.29 58.45 31.52 35.34 17.14 85655 24.29'
6.69 36.83 19.86 26. 86 13:03 64.96 18.44
5.33 56.8.8 30.67 40.27.19.53 91.92 264\09

"5.04 47.36 25.54 33.27 .16.14 *75.14 21.33
6.76 56.62 .30.53 . 32.92 15,97 85.31 24.22
.5.19 28.92 15.60 1 32o 59 15.01 -61.68 17.51
6.52 46.46 25.06 45.69 22.1-6 87.52 24.84
5.95 65.89 S5.53 8. 59 23.51 107.83 30.61'
9.03 5,43 28.81 26. 57 12.89 78405 22.16
8.27 48.00 25.89 27. 0111.13 74.01. 21.01
7.83 50 02 26.97-2VO 11.45 71.75 2C.37
8.37 24.35 13.13 24o 32' 11.80 54.31 15.42,0*

10.56 54.11 29.18 23. 67 11.148 84.61 24.0r
9.20 46.87 25.27 32.65 15.84 81.04 23.00
8.42 '5484 28.50 290 80 14.45 82.94 23.54

12.62 42.22 22.77 29. 27'44420 78.14 22.18
10.14 44.64- 24.077_ 40.29 19.54 87.46 24.83
11.91 50.34 27.14 (31.63 15.34 89.12 25.30
5.14 58.46 31.52 . 56. 45 21.38 108.36 30.76
8.59 3005 16.69 37.07 17.98 71.65 20.34

38.14 20.57 40. 38 19.59 76.17 21.62
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Table C.4
(contd)

MARKET

NETWORK

COEFF. T

NAT IONAL-REG

cnEFF.-- T

46 GRNVL ESC
47 GRNRRON,C
48 SALTIKLT
49 W.LKSBRPA
50 L I TIRK AR

52 TOLEDorH
53 OMAHA NE
54 TULSA CK
55 ORLAN FL
56 RICHESNX
57 HARISBP4
58 SHRVPTLA
59 mom LF AL

60 P AVENP T
61 FLINT MI
62 GRNBAYWI
63 R ICHMNVA
64 SPRNGF IL
65 CORR.4`..PIA

66 DMOI NE IA
67 W ICHTAKS
68 JKSNVLFL
69 P ADUCAKY
70 ROANOKVA-
71 KN1XVLTN
72 ERESNCCA
73 'R ALE I GNC

74 JOHNSTPA
75 PORT LNME
76 SPOKANWA
77 J ACK S'NmS
78 CHATTNTN
79 YGSTN CH
80 SBEND IN
RI ALRUO
82 F TWAYN IN
83 PEORIAIL
84 GRNVLENC
85 S IOUXFSO
86 E VANSV IN
87 B ATONP L A
88 r.3 E AUMT T X

R9 OULUTHMN
90 WHL INGWV

8.51 6.16
11.78 13.5'a3

8.30 6.01
9.02 6.53
.6.90 5.00
18.76 13,59
13.75 9:96
9.86 7,14
8.88 6.43

15.48 11.21
16.60. 12.02
8.96 6.49
8.98 6.50
14074 .10.68
11.08 8.02'
9.59 6.9'5

11.84 8.57,
12.42 8.99
10,74 7,78
11.11 8.04
11.59 8..39

12.49 9.04
11424 7.41
113-8"--8:141F-2-
11.25 8.15
10.17 6.97
24,39 17.66
16.29 11.79
12.91 9.35
9.38 6.79
9.51 6.89
9.65 6.99
8,97 6.49
8,93 6.4

'10.7

11.78 8.17
11.9 7 8.67
12.15 8.79
15.74 11.40
13,3 3 9.65
9,72 7.04
10.13 .7.33

17.38 12.59
14.67 10.62

35.77 19.29
35.18 18.97
37.25 20.09
23.50 12.67
24.59 13.26
46.54 25.10
39.49 21.29
35.8? 19.32
34.21 184145
4.1.99 22.65
45.87 24.74
24.81 13.38
25.66 13.84
29.11 15.70
41.40 22.32
23.56 12.70
31.96 17.23
35.22 18.99
29.12. 15.71
41.24 22.24
27.22 1,4.6
58.69 31.6

-24.17 13.03
5-04 13.99
32.56 17.56
41.51 21.18
38.29 20.65
26.62 14.36
30.64 16.52
33.71 18.18
21.91 11.82-
22.35 12.05
2605 14.53
23.01 12.41
24.57. 13.25
33.81 18.23
28.96 15.62
27.57 14.87
34.56 18.63
23.48 12.66
21.99 11.86
23.02 12.41
25.25 13.62
28.86 15.56

LOCAL NET

COEFF,` T COEFF,

BROADCST

T

21. 60 10.48 58.26 16.5 4

30. 51 14.80 67.86 19.26
40. 74 19.76 78.88 22.39
24. 86 12.06 50.91 '14.45
34. 60 16.78. 59.49 16.89
334, 60 16.30. 86. 65 24:60
31. 13 15.10 76.26 21.6 5
33.99 16.48 70.66 20.06
134. 53 16.75 67.60 19.19
38. 22 18.54-) 83.95 23.83
31, 17 15.12 80.17 22.76
25. 35 '12.29 51:41 14.59
27.91 13.54 56.22 1 5.9 6

19. 39 9.40 57.48 1 6.32
33. 84 16.41 74.49 21.1 5
25.90 1 2.56 55.79 15.84
33. 84 %.41 69. 69 19.78
39.10 1 97 79.30 22.51
27. 73 13.45 60:64- 17.21
31. 73 15. 39 . 73.94 20.9 9

34. 95 16.95 68.01 19.31
33. 44 16.22 90:21 2 5.61

16. 37 7.94 46.21 13.12
28.57 13.86 59.45 16.88
26. 51 12.86 62.87 17.85
34. 22 15.71 73.06 19.6 3

29.06 14.10 1 81:82 23.2 3
20. 18 9..79 58.59 16.6 3

, 128. 38 1377 64.90 18.42
23. 27 11.29 56.52 16.0 4

31. 57 15.3k 58.26 16.54
29.69 14.40 \ 55.45 15.74
.23. 00 11.16 53.18 15.1 0
30...43 14.76 57.16 16.22
47.66 ,23.12 73.22 20.78
35. 63 17.28 71.66 20.34
37. 71 18,29 70. 38 19.9 8

76. 94 13.07 62.20 17.66
24. 36 11.81 69.24 19.6 6
17. 86 18.36 68.27 19.38
50. 07 24.28 74:59 21.1 7
33. 04 16.02 58. 07 16.4 9

26.25 12.73 65.97 18.7 3

18. 81 9.1.2. 57.15 1 6.2 2
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Table C. 4 .

(cont. 0°

TWOrsK

CrIEFF. T

NAT IONAL-.RE

COEFF.

LOCAL

CI1EF F. T

NET BROACCST

COEFF, TE

91 L INC.LNNE 15.96 11655 30.36 16.3 7 346 39 16.68 74.87 21.2 5
92. L ANS NGN'T 12.84 9.29 40.78 21699 26. 14 12.68 71.56 2C.31
93 MAD-ISNW I 13.03 9647 40069 2169 4' 296 16 14.14 74.87 21.25
94 17.33 12.55 16.02 8.64 33.32 16.16 63.27 17.96.COLUMBGA
95 MAR ILTX 9.17 6664 20.79 11.21 43. 07 20.89 68. 55 19.46
96 HUNTS VAL 9062 6.97 23.73 12:80 43.89 21.29 72.74 20.65
97. POCKFDIL 23.69 17.16 24.21 13.05 46.42 22.52 89.89 25.52
98 F ARGO NO 17.42 12.61 24.60 13627 39.81 11631 79.31 22.52
99 moNRPE.1.4 14.06 10.18 23.98 .1269 3 3297 15699 64.89 18.42
oo COLUMBSC 13,30 9.63 44.17 23.8 2 36.15 17654 86626 24.49Ii S ALNA SCA 15.59 11629 43.15 23.27 196 25 19604 90.14 25.59

103 WPALMBFL 7.65 5.54 29.10 15.69 64.91 31.48 1 00.87 28.61
104 SPRN.GFk4A 9.87 7.15 37.58 20.26 42.53 20663 78.1-5 226,18
1 05 R INQHMNY 19674 14629 31,86 '17,18 37. 39 18.14 796 65 22.61
106 W 1 LMNG.Nr. 11.44 8.28 19.55 1C.54 37.91 68.67 19.49
108 AUGUSTGA 22:66 16.41 18.58 1060? 38. 01 18.44 76.13 2 r 1

109 .P.R STOL VA -12,9.5 9.38 2405 13.13 26.32 1.2.77 58.81 16, 6
110 LAFA..YTLA 7.06 9.11 17.86 9.6 3 46.92 22676 67, 85 19.2
1-11 TRRFHT IN 170? 12659 y,24650 13.21 28.39 13.77 64.51 18.3

-112 MONTGMAL 15.37 11.13 36.10 19.47 36. 22 17.57 81.83 23 3

114 LURUCKTX. 17.40 12.60 2-6.02 14.0 3 54.45 26.41 92.25 2 9
11.5 AtBANYGA 10.38 7.52 27:01 1405 7 27.48 13.33 59. 29 16.133
116 sinIxcIA 20:45 14.81 26603 14.04 27. 72 13.45 67. 53 19.17
118 CHARL SSC 16.76 12.14 19.49 10.51 38.39 18.62 68.45 19.43
119 E I E PA 21.3 3 15045 22.66 12022 36. 69..17,79 73.16 20.77
120 TALLAHFL 11.72 8.48 27.58 14.87 35. 52 17.23 69.39 19.70
121 WACO TX 14.52 10.52 29.62 15:97 37.90 18.38 74,36 21.11
122 . Jr1PL I.NMO 14.59 10.56 ,23.95 12.9 1 226 84 11.08 57.68 16637
123 SPRNGFSIC 1.670. 7 .72 25.88 13,96 4.37 16.67 666 34 1-8683
1 24 LXNGTNKY 11.27 8.16 31.73 176W 38. 96 18.90 77. 12 21.89
125 FLOPN'CSC 14.18 10.26 21.60 11.65 396 98 19,39 71.46 20629
.126 flUST I NTX 46.46 11.02 57690 .31.22 51. 37 24.91 1 15.57 32681
127 TOPEK AKS 10.80 1682 36.09 19.46 35.87 17.40 77.96 22.13
128 ROCHES MN 15.02 1008 18.96 10.22' 34.13 16.55 64. 58 18.33
129 CIOTHAN&L 13.46 9.75 21.85 11.78 33.14 16,07 66.03 18674
130 STJO MO 23,73 17.19 21.70 11.70 - 48.63 23.59 86.35 24.51
131 W I CHF LTX 10.20 7.39 19.02 10.26 39.73 19.27 65.69 18.65
132 TRAVRSMI 15.31. 11609 21.27 11,47 29. 33 ;4623 . 62.38 17.71
133 L. ACR OSWI 13.17 9:54,;:. 28.86 15.57 33, 70 1'6.35 716 08 20.18
134 UTICA. NY 24.21 17.53 39.89 21.51 37.62 18625 98.13 27.86
135 ALEXzNDLA 6.81 4.93 3.1. 37 16.92 42.11 20643 716 30 20,24
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Table C.4 -

(contd)

NETWORK

MARKET ( COEFF
tor

NAT TONALREG

COEFF. T

136 TUCSONAZ 9.47 6086
137 YAKIMAWA, 21.96 17.35
138 COPPUSTX 11.12 8.05 '-

139 RAKFRSCA 17.93 .12.98
.140.SNRARRCA 26.05 18.86
141 MACON GA 11054 8.35
142 CHICO CA 15.83 11:46
143 QUINCY1L 21.52 14.75
444 ELOASOTX 10.31 7.47
145 COLSFRCO 10.15 705-
146'EUGFNEOR 7.71 5.58
147 RLUFLOWV 9.70 7002
148 COLUMBMO 14.2 10.33
149 RILOX1MS, 8.99 6.19
150 SAVANAGA . 12.81 9.28
151 TYLER TX 20.13 14.57
152 AtEXNOMN 6.35 4.60
153 BANGORME 19.00 13.76
154 WAUSAUW1 19.70 14.26
155 GRNWO MS 18.62 13.48
156 PANAMAFI 9.14 6.62
157 MINOT NO 13.43 9.72

OMIESSATX 10.23 7.41
MERIO MS 15.87 11.49

60 ROISE ID 'Y 18.94 13.71
61 LVEGASNV 8.22 5.95
62 ABILENTX 14.52 10.52

163 OTUMWAIA 22.57 16.34
164 FTSMTHAR 11.48 8.31
165 COLOMPMS 11.29 8.18
166 1:LRKGWV .1604 0 11.66
168 MNKATCMN 3.53, 2.56
169 CHEYENWY 16.58 12.00
170/2MCALLNTX 15.59 11.29
171 LAURELMS 10.41 7.54
172 MEDFROCR. 20.96 15.17
173 CIENO NV' 18.97 13.74
174 HAORSNVA 35.08 25.40
175 JACKSNTN 23.83 17.26
176 LKCHARLA 8.23 5:96
177 LIMA CH 11.81 8.55
179
180

OPOCTYSO
ARDMORCK

21.84
14.35

15.81
10.19

. L CAL.....4
COEF F. T.,

N E T BMA DCS T

C OEF F. T

30.99 16.71 56. 86 27.58 86:44 24.54
26.90 14.51 39. 88 19.34 81.73 23.20
23.91 12.89, 39. 90 19.35 67;07 19.0 4
31.64 17.06 49. 42 23.97 91.90 26009
40:93 22.0 7 53. 88 26.14 1 07.84 30.61 .

28.47 15.36 33. 65 16.32 68001 19.3 1
23.16 12.49 38. 69 18.77 70.23 19.94
Igo() 9.34 31. 86 14.62 . 67.03 18.01
26.88 14050 54. 52 26.45 84. 80 .24.0 7

2.8.30 15.26 3 7.52 18.20 66663 18.91
36.64 19.76 49. 13 23.83 .85.51 24.27
7.90 4.28 250 08 12.16 40.21 11.41

24.48 13.20 29. 09 14.11 61616. 17.36
14.03 '7.19 69. 93 32.26 86092 23.47
17.65 9.52 33. 66 16.33 620 08 1 7.6 2.

26.72 14.41 52. 54 25.48 94026 26.76
25.21 13.60 26. 58 12.89 61089 17.57
1 .74 9.03 32.64 15.83 64.67 18.36

61 11.1 2 37036 18.12 : 74. T8721.23
7 13 3.8 5 33. 34 1.6.17 57.08 16.2%

15. V.50 41. 58 20.17 64077 18.39
24637 1.14 42.68 20.70 , 8 17 2,3.61
23.50 12.67 39. 30 19. 06 71 08 20018'
14.32 7.72 28. 20 13.68 54 45 15.4 6
23.17 12049 40.87 19082 77 88 22.11.
29.04 1 5.66 108. 50 546.-3,-- 1 410 79 40.25
19.93 10.75 41. 15 1906 710 29 20.2 4 -

17.12 9.34 31. 69 15.37 70024 19.94
21.106 11.36 50. 49 24.49 75.68 21.48
14.73 75 29. 36 14.24 51631 14.57
14.67 7.9 1 21. 38 10.37 50.80 14.42
13.86 7.48 39. 12 18.97 55.05 15.63
27.92 15:06 43, 93 21.31 78.74 22.35
21.56 11.6'3 46. 44 22.53 78.34 2 3.24
18.56 10.01 48.99 23.76 78.65 22.33
25.62 13.82 44. 87 21476 84. 82 24.08 \I

22.46 12.11 71. 09 34.4.8 1 06066 30.2 8
22.60 12.19 39.40 19.11 93.74 26.61
17.11 9.23 32. 55 15.79 69.91 1 9.85
51.23 27.6 3 49.08 23,81 102.23 29.02
43.82 23.63 46.23 22.42' 107.51 30.52
17.88 9.64 37. 93 18.40 75.36 21.39
30.55 16.48 A2. 42 20.58 82. 29 23.36
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Table C.4
.(contd)

46,0

MARkET

NETtoRk

COEFF. T

NAT1ONAL-REG

COEFF, T

LOCAL

cnEFF. T

mmodim
NET BRCS% DCS

.COEFF. T

181 MAROTEMI 18.47 13.37 21066 11.68 30. 59 14084 71036 20026
182 ELMIR ANY 3,47 1040' 5034 1060 34041 9030 43;69 6091
183 BUTTE MT 250.53 18.47 23078 12082t-.-21022 10,29 640 51 18031
184 JONESBAII 5020 3058 16093 868 57. 75 26064 78.10 21.11

.185 MSOUL AMT. 47091 34070. 28.52 15038 470 79 23.18 1210 40 34046
186 IDFALSIn 25082 18870 -27894 15.07 28: 79 13,96 750 40 21040
187 PLLNGSN'T 28059 21071i 24037 13014 36. 91 1700 84, 114 2-3088
188 FTMYERFL 12.38 8049 35,88 18031 700 07 32,16 1130 39 3004 6
190 ROSWFLMA 16.68 12.08 20:42 11.01 380 37 18.61 72. 24 20051
191 ,GREATFWT 30.74 22.26 22.19 11.9,6 40. 91 19,84 85.98 24.4 1
192 SALLSRMD 13.99 10013 16.48 8088 44. 28 21.48 76083 21081
193 TURELOPAS 7064 554 16.65 8098 23060 11.45 45034 12.87
.195 CASREQWY 3307 ?4o 59 28016 15018 29029 14021 84094 214011
197, Ed1R EK A CA 16.40 11.87 19665 10.60 420 27 0.50 72. 00 2004 4
199 ZANESVflH 17.37 12057 36.95 19.9 3 670 92 32094 116.93 33.19
200 GRANOJCO 16.78. 12015 34.01 18034 35 58 17026 ( 800 05 22073
203 TWNFLS 31012 2205-4 17.59 9049 400 67 1907U 88081 25021
206 $ ANANGTX 26.80 19041 23.24 12053 490 07 23,80' 92.25 26019
207 FLCENTCA 20.70 13041 35.85 17.29 380 56 16073 89. 29 22.6 7

11 PRFSOUME 15.38 11.13 18830 9.87 38, 48 18066 6$0 75 19,80
. 2 P NisPRCA 8042 3o 40 44 5 13027 109. 21 29053 165.41 26.17

214 NPLAT 10.12 7033 1 49 6.73 47, 46 23002 70045 2To00
216 K FALL SOR 18.55 13.43 .37 16038 440 69 21067 840 97 2
217 L AREDOTX 33.76 24.44 40 66 21093 91. 06 44017 4 52056

,24.1
4303 1

218 0 TrKNSNO 1801 13.04 17 05 9.19 420 56- 20.64, 900 45 25068
219 HELFNAMT 47.55 12P75 34. 17.74 61.67 .28045 .142, 85 38057
222 'GLAD VT, 29.0 7 15007 33069 1300 1 Y44: 53 15046 02: 39 20.81

it
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C.4. PREDICTION FROM 1967 to 1972

Reports of econometric work conventionally include measures of

the model's in-sample predictive ability -- R
2
and standard erroi of

estimate, as in Tables C.2 and t.3. It is muCh less common to test and

report on the model's ability to predict outside the sample used to es-

.timate it. However, since .a major purpose of Our work is extra-sample

prediction, it seems impoftant to perform ilia tests here.

In this section, we pretend to stand in.1967 and see how well We

can do predicting:1972 using our cross-section and analysis of covert-

ance approdO'hes, plus some variants of the two basic approaches. The

results are summarized. in Table C.5,.which presents four measures of

merit for eacdapproach aa a predietor, of 1972 r/a and as a predictor

of'1972 revenue.

MiASURES: dF MERIT

2
R is aefined as 1-SSE/VAR, where SSE is --sum of squared.differ-

ences between actual and7.prdaCted values, and VAR is the sum of squared

departures from the mean. When. measuring the in-sample predictiye ability

Of an unconstrained regression equation, R
2'

is always positive. Measuring

extra-sample-predi.ction, however, it may well be negative. A negative.

R
2

ndicates that the methpd used is not as good a predictor as the

actual mean value. If there were some way to predict the actual mean

value with,certainty, one wouldalways choose to use it in preference to

9 5,9
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Table C.5,

SUMMARY COMPARISON OP 1972 PREDICTION METHODS FROM 1967 DATA

Prsdicting 1972 r/a Predictink 1972 Revenue

Estimating Method .112 SEE $ SEE/i SEEis R2 SEE $106 SEE/Z SEE/s

1. 1972 cross section
equation N .291 (-6.27 .457 .842 %801 .610 .560 .447

S .509 10.60 .312 .701 .979 2.101 .369 .145

L .159 14.22 .380 .917 .932 1.522 .400 .261

B .198 20.72 .266 .895 .980 2.600 .279 .142

2. 1963-72 analysis of
covariance N .820' 3.16 .230 .424 .861

,
.510 .468 .373

S .780 7.08 .208 .469 .983 1.917 :337 .132

L .831 6.37 .170 .411 .978 .858 .225 .147

B .824 9.71 %124 .419 .993 1.476 .159 .081

3. 1967 cross sectian
equation N -.333 8.60 .627 1.154 .140 1.268 1.163 .928

S .366 12.04 .354 .796 .932 3.791 .666 .261

L -.259 17.40 .465 1.122 .656 3.414 .897 .587

B .159 21.23 .272 .917 .980 2.590 .278 .142

4. 1963-67 analysis of
covariance N' -.446 8.68 .638 1.202 -.074 1.420 1.285 1.036

S .622 9.19 .2.71 .615 .978 2.160 .374 .148

L .237 12.24 .331 .874 .888
,

1.957 .507 .335

B. .587 13.74 .178 .643 .991 1.752 .185 .095

5. 1963-67 analysis of
eovariance with N .476

tiMe trend
S .622_

5.21

9.19

.384

.271

.724 .800
/.."'

.615 .978

.613

2.185

.554

.378

.449

.149

L .596 8.91 .241 .636 .940 1.434 .371 .245

B .587 13.75 .178 .643 .990 1.794 .190 .098

6. 1967 r/a N -.415 8.59 .631 1.190 .282 1.161 1.050 . .847

S .609 9.34 .276 .625 .964 2.788 .482 .191

L .206 12.47 .338 .890 .803 2.593 .671 .443

B .600 13.52 .175 .632 .992 1.678 .178 .091

7. 1967 cross section
equatian plus N -.208 8.19 .597 1.099 .387 1.069 .982 .783

1967 nesiduils
S .521 10.47 .308 .692 .956 3.035 -.523 .209

L .056 15.07 .403 .972 .743 2.950 .775 .507

B .415 17.70 .227 .765 .993 1.475 .158 .081

N: Network. -

S: National and regional spot.
L: Local spot.

VAR
- 2

(x - x)

1

- ' 2
R "

XAR

B: Net broadcast revenue.

ni number of observations (marketi). SSE '(x - X)2

i

"
x: value to be predicted. 1 j

260
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SEE " 1r1111
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/

a method with negative R
2

, but of course there is not. A preaicting

method with negative R2 nj conceivably be the best feasible alternative.

The standard error of estimate, SEE, Tor extra-sample predictioh

.

is calculated without correction for degrees of freedom as the root mean

squared prediction etror,VSSE/n . No degrees-of-freedom adjustment is

necessary since none bf the extra-sample aegrees of *freedom are "used up"

in making the estimates.

If the rors are approximately normally distributed'with constant,

variance (as in our estimates of r/a), a band of width SEE on either

side of a predicted value would contain the.actual value about two-thirds
.

of the time. If the errors are, non-normally distributed with variance

that depends on the magnitude of the actual value (as in our estimates

-of revenue):, the picture of expected errors is more complicated. SEE no

longer suffices for the constructiOn of a two-thirds confidence band for all

predictions, but it still conveniently .summarizes the .size of prediction

errors on average.

Because the absolute magnitude of SEE is of interest 643.7 ih-

comparison to the magnitudelof the-variable-being_predicted, we also re-

L--\

ort two ratios: SEE as a fraction of the mean value of the quantity .

being predicted, arid SEE-as a fraction of the standard deviati n of the

quantity being predicted.. (This later ratio-ia simply equal o Ail-R .)

ESTIMATION METHODS

/
In this subsection, we describe the estimation methods compared in

Table C.5. A discussion of their relative performance is in the next

2 6 i
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subsection.

In all cases, the estimating method is applied directly to estimate

1972 market r/a. The estimates of 1972 revenue are obtained by multiply-

ing estimated r/a by actual 1972 market audience.

1 & 2: 1972-based Predictions

For comparison purposes, Tde begin with the gross section and analy-

sis of covariance equations estimated in Section III. Items 1 and 2 re-

port on the performance of these 1972-based estimators, uaing the four

measures of merit described above. For item 1, the 1972 cross section

equation, this is straight in-sample performance. For item 2, it is

;partial in-sample performance, since Ole estImates based on the full

periad 1963-72 are used to predict 1972 only.

3 & 4: 1967-based Cross Section Equation'and
Analysis of Covariance f

Fo; items 3 and 4, we reestimate our cross-section and analysis of

covariance equations using 1967 and 1963-67 data, respectively. The

reestimated equations are reported in Tables C.6, C.7, 'Items 3

and 4 in Table C.5 show how well 41ey do in predicting 1972. ,The iteM 3 es-

timates are obtained by applying the 19p7 cross-section equation to

1972 Va1Ues of the independent variables. Item 4 simplY uses 1963-67

estimated persistent market effects as estimators of 1972 r/a.

Actually, the estimates for lOcal-spot and net broadcast revenue
are made using equations estimated before TVH and.TVH2 were dropped.
The comparisOns were.not rerun using the final equations.because ol

time pressure and because the very low significance of TVH and TVH
in the equation actually. useTmakes it seem unlikelyothat the predio,

tive performance would change very much.

262



Table C,6

I967 CROSS SECTION RECRESION RESULTS FOR TELEVISION REVENUES

Dependent

Variable DI D2 D3 T10. T25 T50 1100 T200

Sales 1000 '100(1

TVH RTVH

Network rla 14.58 14.93 10.75 8.94 .154 -.813 .000121 .255

(3.29) (3.36) (2.44) (1.87) (2.37) (-2.62) (1.96)

,Nationalregional

spot r/a 9.02 20.86 10.84 3.64 1.15 .304 3.85 -.000569 .736

(0.78) (2.67) (1.73) (0.62) (0.21) (3,70) (4,67) (4.41)

Local spot r/a 6,27 13.52 13,43 12.11 20,70 .184 .203

(0,92) (2,03) (2.31) (2.04) (3.52) (2.12)

Net broadcast rla 46.53 45.87 35.85 25.95 35.15 .646 .235

(4.31) (4.34) (3.87) (2.75) (3.76) (4,68)

SEE

7.28

NOTE: Figures in parentheses are t statistics.

263
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Table C.7

1963-67 ANALYSIS OF COVARIANCE: YEAR EFFECTS

Dependent,

Variable 1963 1964 1965

National r/a -.93 37 . .40

(-2.76) (1,09) (1,20)

National-regional

pot r/a -.09 3.64 3,90

(-0,21) (8,56) (9.17)

Local 't/a -3,01 -.22 -.93.spot

(-5.81) (-0,42) (-1.81)

Net broadcast ria -3,20 .3.59 2.69

(-3.56) (4.02) (3.01)

1966

-.96

(-2.86)

-1.40

(4.57)

1967 R
2

0,0 .804

0,0 .951

0,0 .858

0,0 .806

SEE a

3.32

4.21

5,10

8,84

NOTES: Year effects'are.estimated relative to 1967 (0.0).

Figures in parentheses are t sotistics.

a

Standard error of estimate.

2id5
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Table C.8

1963-67 ANALYSIS OF COVARIANCE: HARRIET EFFECTS

MARKFT

NETWORK NATIONAL-REG

COEFF.

LOCAL

CCEFF. T

NET BROATCST.

COEFF.. T

1 NY NY
'2 LA CA
3 CRCAGOIL
4 PHIL PA'
5 DTROITMI
6 BOSTONMA
1 SP ..!CA
8 unnipw

-w -QC
10 P TT PA
11 ST OUSM
12 DALLASTX
13 MINN MN
14 BALT MD
15 HOUSTNTX.
16 INDPLSIN
17. CINCI OH
18 ATLANTGA
19 HARTFDCN
20 SEATLEWA
21 MIAMI FL
22 KANCTYMO
23 MILWAUWI
25' SACRA' CA
26 MEMPH TN
27 COLUMFOH

PORTLNOR
28 TAMPA FL

30 NASHVLTN
31 NEWORLLA
32 DENVERCO
33 PROVIDRI
34 ALBANYNY
35 SYRACUNY
36 CHARLSWV
37 GRNDRPMT
38 LOUSVLKY
39 OKCITYOK.
40 BRIM AL
41 DAYTONOH
42 CHARLTNC
43 PHOENXAZ
-44 NORFLKVA
45 SANANTTX

9.57 6.39
11.11 7-.41

12.19 8.13
12.85 8.58
13.59 9.07
12.67 .8.45
15.40 10.28
12.82 8.56
13.79 9.20

/14.60 9;74
14.07 9.39-

15.46 10.32
15.77 10.52
16.77 11.19
16.93 11.30
13.91 '9.28
17.t4 11.44
15.58 10.40
18.13 12.10
14.66 9.78
15.27 10.19
17.12 11.42
17.13 11.44
14.69 9.81

. 17.30 11.55
15.62 10.43
14-76. 9.85
17.47 11.66
14.64 9.77
17.26 11.52
15.34 10.24
21.3'2 14.2,3
19.25.12.85
18.24 12.17,
19.33 12.90
23.17 15.46
20.70043.82
20.04 13.38
24.46 16.32
22.3.0 14.89
27.28 18.21
14.17 9.46
21.47 14.33
18.14 12.11

59.41 31.23
91.62 48.15
84.04 44.17
60.72 31.91
47.06 2474
65.70 34.53
92.95 48.86
53.49 28.11
68.05 35.77

- 56.63 29.76
62.24 32.71
62.12 32.65
5271 27.70

12.79/ 5.55
33.13 14.38
22.11, 9.60
16.30 7.08
20.52 8.91,
21.97 9.54
34.75 15.09
19.55 8.49
17.26 7.49
20.35 8.84
17.48 7.59
32.25 14.00
36.10 15.67

63.45 33.35 25.33 11.00
71.28 37.47 24.25 111.53
53.77 28.26 '26.73 11.61
48.55 25.52 20.05 8.71
57.041 29.98 30.33 13.17
78.16 41.08 -16.48 7.16
59.19 31.11 24.51, 10.64
72.86 38.30 ' 28.56 12.40
64.79 34.05 21.81 9.41
60.68 31.90 29.42 12.77
.60.33-31.71
31.1-0 19.50
59.16 31.10
48:28 25.3
55.75 29.30
28.65 15.06
49.33 25.93
61.30 32.22
56.07 29.47
49.42 45.98
50.94)26.78

73.28 18.35
113.89 28,52
106.71 26.72
75.98 19.03
70.98'17.71
84.46 21.15

124.59 31.20
7973 19.91
93.53 23.42
78.74 19.71
80.81 20.23
98.99 24.79
98.26 24.61
92.43 23.14
98.49 24.66
86.19 21.58
81.62 20.44.
88.84 22.25
98.45 24.65
86.54 21.67

107.26 26.86
89.66 22.45
92.56 23.18

25.69 11.15 85.57 21.43 .

17.27 7.50 64.82 16.23
30.92 13.42 94.84 23:75
22.66 9.84 73.90 18.50
5.25 10.96 86.25 21.60,
721 11.38 62.94 15.76

23.28 12.23
54.38 28.58

.48.51 25.50
59.87 31.47
43.57 22.90
46.2;3 24.30
49.21 25.87
51..86 27.26
33.09 17.39
.41.48 21.80

35.A,15.43
31.82s43.82
17.84 1,..75
19.10 8.21
16.22 7.04'
18.01 7.82
15.51 6.74
22.87 9.93
19.55 8.49
20.05 8.71
30.58 13.28
22.73 9.87
41.53 18.03
29.31 12.73
31.33 13.60

267

88.31 22.11
99.41'24.89
81.64 20.44
76.82 19.24

'73.97 18.52
56.22 14.08
89.77 22.48
81.83 20.49

-89.34 22.31
78.34 19.62
90 28 22 61. , .

93.16 23:33
6%76 24.23 I
77.01 19.28
79.16 19.82
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Table- C.8

(contd)

711,

MARKET

NETWORK

COEFF..

I.

NATIONAL-REG

COEFF. T

LOCAL

CCEFF.

NET BROADCST

COEFF. TT

46 GRNVLESC 16.28 10.86 31.30 16.45 15.34 6.66 57.60 14.42
47 OVNBRONC 20.74 13.84 36.81 19.35 21.5q) 9.34 70.77 17.72
48 SALTLKITT 16.13 10.76 36.51 19.19 31.29 13.59 78.30 19.61
49 WLKSBRPA 16.60 11.08 24.33.12.79 18.10 7.86 54.27 13.59
50 LITLRKAR 14.38 9.60 24.43 12.84 23.16 10.06 57.16 4.31
52 TOLEDOOH 26.48 17.67 49.94 26:25 29.27 12.71 93.78 213.148
53 CMAHA NE 21.68 14.47 42.45 22.31 22.70 9:86 80.11 20.06.
54 TULSA OK 17.53 11.70 42.51 22.34 21.95 9:53 73.03 18.29
55 CRLAN.FL 17.20 11.48 33.21 17.45 24.85 10.79 -67.70 16.95
56 ROCHESNY 25.43 16.97 45.31 23.82 31.51 13.68 91.15 22'.82
57 HARISBPA 25.66 17.12 47.45 24.94 24.,47 10.63 84.80 21.23
58 SHRVPTLA 16.28 10.86 27.74.14.58 20.34 8.83 57.00 14)(27.
59 MOBILEAL 16.47 10.99 27.52 14.47 19.42 8.43 57.90 14.\56
60 DAVENPIA 23.51 15.69 32.28 16.96 12.24 5.11 62.35 15.61
61 FLINT MI 19.32 12.89 44.24 23.25 22.73 9.87 75.94- 11.01
62 GRNBAYW1 16.53 11.03 22.92 12.05 15.28 6.64 52.28 13.09
63 RICHMNVA 20.45 13.65 29.83 15.68 24.79 10.76 71.13 17;81
64 SPRNGFIL 20.11 13.42 38.83 20.41 29.81 12.94 81.69 20.46
65 CDRRAPIA 18.28 12.20 32.13 16.89 16.76 7.28 61.37 19.37
66 DMOINETA 18.92 12.63 42.36 22.27 24.09 10.46 76.60 19.18
67 WICHTAKS 18.65 12.45 30.10 15.82 26.48 11.50 69.9517.52
68 JKSNVLFL 19.80 13.22 56.72 29.81 23.21 10.98 87.00 21.79
69-PADUCAKY 17.44 11.64 24.77 13.02 8.89 3486 48.13 12.05
70 ROANOKVA 19.54 13.04 22.05 11.59 21.15 9.18 58.13 14.56
71 KNOXVLTN 19.55 13.05 33.35 17.53 21.33 9.26 67.51 16.91
72 FRESNOCA 17.85 11.91. 45.74.24.04 27.65 12.01 78.20 19.58..
73 RALEIGNC 35.70 23.83 40,15 21.10 21.78 9.46 88.20 22.09
74 JOHNSTPA 25.77 17.20 31.91 16.77 14.17 6.15 67.47 16.90
75 PORTLNME 20.02 13.36 31.42 16.52 20.19 8.76 65.60 16.43
76 SPOKANWA 15.98 10.6-6 34.04 17.89 17.29- 7.51 58.23 14.58
77 JACKSNMS 17.55 11.71 -22.66 11.91 23.01 9.99 60.15 15.06
78 CHATTNTN 18.21 12.15 23.67 12.44 20.75 9.01 57.90 14.50
79 YGSTN OH 17.27 11.53 27.08 14.23 16.85 7.32 57.70 14.45

SBEND IN 16.78 11.20 23.94 12.58 19.11 8.30 57.20 14.32
81 ALBUO NM 17.18 11.47 24.01 12.62 39.93 17.34 72.86 18.24
82 FTWAYN/N 20.16 13.45 36.09 18.97 24.39 10.59 73.35 18.37
83 PEORIAIL 19.66 13.12 -31.15 16.37 28.23 12.26 71.70 17,95,
84 GRNVLENC 20.74 13.84 24.87 13.07 20.81 9.05 63.65 15.94
85 SIOUXFSD 22.63 15.11 34.00 17.87 18.96 8.23 72.04 18.04
,86 EVANSVIN 20.53 13.70 .27.75 14459 28.62 12.43 72.19 18..48
87,..BATONRLA 15.47 10.32 25.57 13.44 40.86 17,74 76.98 f9.27
88 BEAUMTTX 17.35 11.58 24.15 12.69 ?6.46 11.49 60.44 15.13
89 DULUTHMN 24.80 16.95 26.88 14.13 16.81 7.30 .66.63 16.69
90 WHLINGWV 21.23 14.17 35.26 18.53 9.35 4.06 60.5,4.15.16
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Table C.8
(contd)

A

MARK

91
92
9f

FT

LINCLNNE
LA NSN3MI
MADISNW I

NETWORK

COEFF. T I

22.81 15.22
20.55 13.72
19.77 13. 19

NATIONA L-REG

COEFF.

29.28 15.39
37.82 19.88
40.95 21.52

LOCAL NET BROA IrST

CCEFF. COEFF. T

26.96 1 1.70 74.71 18.71
19.38 8.42 70.93 17,7 6
21.77 9.45 76.52 19. 16

94 COLUMBGA 24.60 16.42 15.31 8.05 ' 23.82 10.34 62.58 15.67
95 AMARILT X 16.7 5 11. 18- 22. 19 11.67 37.33 16.21 7341 18.31
96 HUNTSVAL 16.34 10.90 26.26 13;80 48:79. 21.19 87:98 21. 88
97 ROCKFDIL 32.46 21. 67 24.57 12.9 1 35.72 15..51 91.77 22.98
98 FARGO ND 24.36 16. 26 .24.61 12.93 213. lz, v.21.,. 75.69 1 e.gs

99 MONROELA 21.5 4 14.38. 22. 12 1 1.63 26.76 11.62 ! 67.27 16.85
100 COLUMBSC 22.55 15.05 45,41 23.87 30.41 13.20 \ 90.61 22.6 9
101 SALNASCA 21. 1W 14. 13 40. 12 2 1.09 30.79 13.37 86.00 21.53
103 WPALMBFL 1 5.49 10..34 24. 19 12.72, 60.32 26.19 103.89 26.01
104 SPRNGPMA 17.87 i 1. 93 35.56 18.69 37.86 16.44 \ 81.98 20.53
105 BINGHMNY 26.20 17.48 33.21 17.45 27.90. 12.11 79.16 19.82
106 WILMNGNC 20.77 13.86 18.6°0 9.78 34. 16 14.03 75.00 1 8,78

108 AUGUSTGA 26.72 17.03 17.99 9,46 30.46 13.22 \ 73.54 10.41
109 BRSTCLV A 21.78 14.53 22.83 12.00 18.97 ,.8.24 \61.00 15.27
110 LAPAYTL A 14.26 9..52 16.55 8.70 37.92 16.47 66.72 16.7 1

111 TRREHTIN 5 15.65 30. 11 15.82 21.44 9.31 69.16 17.32
112 MONTGMAL

.23.4
24.88 16.61 35.40 18.6 1 32.09 11.94 , 88.28 22.11

114 LUBUCKTX 24.60 16.42 28. 83 15.15 47.96 20..870 96.71 .2 4.22
115 ALBANYGA 18.0 1 12. 02 25. 40 13.35 22. 84 9.92 61487 16. 24

116 SIOUXCI A 24.27 16.20 29.51 15.51 17. 09 -4.-42 64 .43 16. 13

118 CHARLSSC 28.01 18.69 17. /8 9.0.3 3$. 17 15.27 76.52 1916.

119 ERIE PA 32.55 21.73 23.99.. 12.61. 25.67 11:15 -

27. 89'12.11_ 69.1to 17.28120 TALLAHFL .18.7 8 12. 54 22. 10 11.62.
121 WACO TX 20.76 13. 86 30,13 15.84 28. 04 12. 18 71,92 17.9 8
122 JOPLINMO 16. 98 11. 33 24. 84 13.05 13.83 6.00. 53.06 13.29
123 SPRNGPMO 17.99 12.01 23.32 12.26 24.44 10.61 64.87 16.24
124 LXNGTNKY 17.98 12.00 26. 1f 13.15 14. 33 14.91 76.87 19.25
125 FLORNCSC 22..95 15. 32 22. 36 11,75 31.77 13.80 71.56 1792
126 AUSTINT X 23.88 19.94 55. /4.! 29.19 14.35 14.91 107.24 26.85
127 TOPFKAKS 1 8.0 3:12. 03 35.45 1843 24. 98 10.85- .174.67 1 8.7 0

128 ROCHESMN 22.51 15.02 20.53 10/79 26.73 11.60 67.37. 16.87

129 DOT H ANAL 18.92 12.62 21.71'11.41 21. 96 94 53 1 4. 88

130
131

STJO MO
WICHFLT X

23.7 5 15.85
17. 11 11.42

15.95 8.38
20. 28. 10.66

..59.42.

35. 31 15.33 70.67 17. 70
30. 47 13:23 65.42 16. 38

1

,

132 TRAVRSMT 22. 54' 15.04 20.08 10.56 21.41 9.30 63.30 15.89
131 LACROSW I 20.80 13.88 33. 20 17.45 24.63 10.70 74.87 18.7 5

134 UTICA. NY 33.4 3 22. 31 39. 0, 20.51 28.34 12.31 97.83 24.50
135 .ALEXNDLI 13.78 9. 19 34.59 18.18 39.2'7 17.05 78.62 19.69

269
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Table C.8
(contd)

MARKET

NETWORK

COM'. T

NATIONAL-REG

COEM

LOCAL

COEFF.

.!73

NET BRO A DCST

COEFF.

136 TUCSONA Z 16. 18 10..,80 28.55 15.01 4 19.86 81.77 20.48
137 YAKIMAW A 33.0 3 22. 04 29. 17 15.33 36.46 15.83 90.31 22.61
138 COR PUST X 1!9.5 2 13. 01 26.91 14. 15 26.31 11.42 66.41 16.63
139 BAKERSCIk 24.2-4 16:18 31.26 16.43 44.37 19.27 96.30 24. 11
140 SNBARBCA 32. 16 21. 47 41.77 2 1.9 5 48. 42 21.02 110.64 27.71
141 MACON GA 19. 11 12. 76 28.08 #4.76 26. 18 11.46 69.21 17.35
142 CHICC CA 20. 33 13.57 22.20 1.67 33. 13 14.38 70. 13 17.56
143 QUINCYTL 2 9.6 8 19. 81 17.07 8.97 24. 17 10.49 '.67.53 16.91
144 ELPASOTX 17.8 2 11.89- 27.66 14.54 40.61 17.64 80.92 20.26
145 COLSPRt0 16.90 11. 28 26. 12 13.73 29. 96 13.01 65.44 16.39
146 EUGENEOR. 13.35 8.91 37.89 19.92 40. 11 17.41 85. 15 21. 32
147 BLUFLDWV 16.85 11.25 6.35 3.34 19. 06 8.28 40.80 10.22
148 COLUMBMO 21.05 14.05 24.30 12.77 19.67 8.54 60.46 15. 14
149. BILOXIMS 14.49 8.67 10.45 4.93 61.48 23.94 81.90 18.84.
150 SAVANAGA 21.23 14. 17 15.04 7.91 26.47 11.49 1'62.15 15. 6 1
151 TYLER TX 28.03 18.71 26.81 14.09 37.00 16.07 87.80 21.99
152 ALEXNDKa 1 1.6 3 7. 76 23. 17 12.18 20.53 8.92 60.78 15. 22
153 pA NGORME' 29.96 20. 00 17.96 9.44 4. 42 10.60 -69.59 17.43
154 WAUSAUWI
155 GRNWD MS

26. 33 17. 57
6.59 17.75

22.4 0 11.77
5.10 2.6 8

25. 97
32.94

11.28
14.30

72.61
, 63.65

18.20
,15. 94

156 PANAMAFL 6. 06 10.72

c
13.47 7.08 31. 23 '13.56 63.14 15. 81

157 MINOT ND- 9.8 O. 13. 21 20.24 10.64 35. OW 15.22 80.47 20.15
158 CDESSATX 16. 13 10. 77 .. 25. 7 1 11:5 2 32: 85 14.26 74.27 18.60
159 MERTD MS ' 22.51 15.02 15.52 8.16 20.79 9.03 55.41 13.87
160 BOISE ID 25.4 7 17. 00 21.05 11.06 331.39 14.50 77.03 19.29
161 LVEGASNV 12.7 3 8. 50 19. 15 10.06 96.02 41.69 133.51 33.43
162 ABILENT X 19.4 3 12.97 20.09 10.56 31.08 13.50 67.66 16. 94
163 A 22. 11 14. 75 1 8.88 9.92 23. 47 10.19 63.81 15.98.OTUMWAT
164 FITS MTHA R 18.26 12. 19 23.07 12.12 42.80 18.58 76.56 11. 17
165 COL UMBMS 15.8 1 10..60 16.0 5 8.4 3 25.73 11. 17 53.98 13.52
166 CLRKBGWV 25.04 16: 71 44.81 7.83 14.83 6.44 '55.24' 13.8 3
168 MNK A TOMN (18.0 7 5. 39 11.53 6.06 29. 72 12:90 41.66 12.4 3
169 CHEYENWY 19.61 13.09 27.47 '14.44 35.,77 15.53 7 3.96 18.52
17.0 MCA LLNT X 253 14. 37 . 21.29 11.19 33.21 14.42 73.30 18.35
171 LAURELMS 20.0 8 13. 40 18.41 9.6 7 47.68 20.70 86.83 21.74
172 MEDFRDOR 28.8 2 19.23 e 27.85 1 4.64 39.56 17.18 90. 10 2 2.56
173 ,RENO NV 27. 12 18. 10 18.88 9.9 2 59.79 25.96 102:97 25.78
174 HAPPSNVA 30.70 20. 49 30. 93 .4 6.29. 29.93 13.00 88.6] 2 2. 19

175 -JACKPNTN 26.6 5 17.79 17.79 9.35' 23.58 10.24 64.21 16.08
176 LKCHIARL A 15.6 8 10. 47 54.61 2 8.70 44.80 19.45 108. 18 27. 09
177 LIMA 'OH 21.59 14.41 .41.16 21.63 39.98 17.36 109.51 2 7.42
179 RPDCTYSD 23.26 15. 52 16.01 *. '8.4 1 31.17- 13.54 8.96 17.27
180 LRDMOROf, ar 20. 34 13. 58 30.23 15.89 28.1 12.29 75.32 18.86

vo'
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MARKET

NETWORK

COEFF. T

181 MAp.QTEMI
183 BWTTE MT
184 JONESBAR
185 YSOULAMT
186 IDFALSID
187 BLLNGSMT
188 FTMTERFL
100 ROSWELNM
191 GREATFMT

,192 SALISBMD
193 TUPELOMS
195-CASPERWY
197 EURFKACA
199 7ANESVOH
200 GRANDJCO
203 JTWNFLSID
20 SANANGTX

ELCEVTCA
. 211 PRESQUME
214 NPLAT NE
-216 KFALLSOR
217 LAREDOTX
218 DICKNSND
219 WELENAMT

22.19 14.81
29.18 19.47
12.14 7.27
35.55 23.73
29.78 19.88

(18.52

19.04
6.49 11.00

27.63 18.44
32.19 21.49
20.40 13.62
9.10 6.07
28.84 19.25
21.34 14.24
26.13 17.44.
16.22 10.83
44.87 29.95
35.45 23.66
27.77 1853
22.27 14.86
16.93 11.30
24.9616.66
29:96 20.00
19.22 12.83
50.19 30.04

2 36

Tal5fe C.8
(contd)

41,

NATIONAL-REG

CCEFF. T-

-C.
LOCAL

S.

CCEFF. T

NET BROADCST

COrFF. T

20.76 10.9) 21.93 9.52 63.23 15.83
22.32 11.73 17.29 7.51 - 63.78 15.97
12.35 5.82 61.64 24.00 86.04 19.32
29.98,15.76 37.88 16.45 99.48 24.91
25.15 13.22 21.37- /9.28 69.75 17.47
23.56 12.39 25.65 11.14 73.24 18.34
32.54 17.10 49.53 21.51 95.27 23.86
15.72 8.26 29.96 13.01 72.08 18.05
20.86 10.97 35.55 15.43 81.59 20.43
13.27 ,6.97 43.13 18..73 84%29)21.11
14.91 7.83 11.62 5.05 35.62/ -8.92
23.05 12.11 19.96 8.67 68.65011.19
19.39 10.39 38.09 16.54 71.67 17.95
42.51 22.34 67.62 29.36 131.44 32.91
28.37 14.91 27.95 12.14 69.60 17.43
3.33 1.75 34.14 14.82 82.31 20.61
21.50 11:30 33.81 14.68 84.80 21.23
40.36 21.22 35.46 15.40 98.89 24.76
15.58 8.19 11.32 13.60 67:64 16.94
9.56 5.03 39.20 17.02 69.40 17.38
28.51 14.9S 29.94 13.00 76.28 19.10
25.63 13.47 57.62 25:02 104.44 26.15
15.05 7.91- ".33,07 14.36 79.25 19.84
32.38 15.26 3395 13.22 118,22 26.55

2n



5: 1963-67 Analysis of.Covariance With Time Trend

Item 5 was not realistically available in 1967, but is included

nevertheless because it is instructive. Recall that our analysis of

covariance estimates both market effeots and year affects. For item

5, we assume.that we know in 1967 what the 1972 year effect i . Thee

we estimate 1972 r/a as the difffrence between 1972 aid 1967 year effects

plus 1963-67 market affects.

6: 1967 r/a

P
Item 6 is a very simple method of estimating persistent market

effects. Here we just assute that 1967 r/a valuef csintinue to apPly

in 1972.

7: 1967 Cross-Section Equation Plus 1967 Residuals

Item 7 iepresents another way to take acco

effects. the effect of'unmeastred factors in ea

f persistent market

market is-esiimaped
.

as thee residualorom the 1967 cross-section eiquation. Estimates for

1972'are then obtained by applying thee1967 equation to 1972 values of

independent variables and adding the 1967 residual17

DISCUSSION

The following are what seem to us to be the major points to be made

concerning the comparisons in Table C.5.

1. We tan explain a'much, higher fraction of the variance of

than we can of the variance of r/a. For example, the 197 cross-section

equation (item 1 in the tabllikexplains only 20 percent of.fthe variance

of 4net broadcase 8ut 98 percent of the variance of net broadcast

revenue. This is to be expected because revenue and audience are highly

272,
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correlated across LtbA-full, Wide range of marketSfzes.

2. Even when R
2.

is very high, SEE is substantial., both absolutely

and relative to the values being predicted. For example, the 1963-72

Analysis of covariance (item 2 i the table) predicts 1972 net broadcast

revenuefwith an R2 of .993, but SEE is nearly $1.5 million. This IA

about 16 percent of the mean value for market revenue, and 8 percent

of,its standard deviation.:,,

3. Because the errbr variance is not constant across markets,

it is not necessarily true foriany particular m4,1(.0 that revenue-is

predicted plus or minus two SEE with about 95 percent confide . In

smaller markets the confidence bands are narrowe hail ts and in__-

large yarkets they are.wider.

4: Persisten \,7 market effelts are very important.

based net broadcast r a predictions, allowing for'persistent larket

In the 1972-

effects indreaseS-R from about .20

.266 to .124 (items 1 and.2)

methats that allow for persis

Ibetter than the 1967 cross-sec

5. Time trends are alsoa

to over .80 and decreases SEE from

In the I967-based. predictions, any.of the

ent market effects (iteMs.4 through 7) do

ion equation (item 3), which does not.

potentially very importaht. National-

regior41 spot. r/a and.net broadcast r/a show very ittle change between

1967 and 1972. (Their 1967. and 1972 year effects in the-analysis of \

covariance are approximately the same; see Table C.3). jpn the other h_426

network r/a decreases and local spot r/a increases substantially over .

the same period. This is'the

r/a are generally much better

reason Ehat 1967-based predictions of 1972

for national-regional spot and net broad-
.

cast revenue, than fgr network.an'd local spot (items 3, 4, 6, and 7).

If there had been some way to predict the chang in year effects for

2 7 :3
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network and local,,their estimates could be much improved (item 5).

4. e.
'However, we certainly would not have been able to make acCurate

predictions by examining the trend of year effedts from 1963-67,.

.A

'(Table C.7), so item 5 must be considerefan unattainable.Methodi

6. The three attainable prediction methods that allow far persis-

tent market effects (items 4, 6, and 7) all performed'about equally'

wellerOf the three, the method that usgs the 1967 cross-section.equer

tion plus 1967 residuals tr. to be preferred because it is the only

methoa that allaWs one to simulate the effect of changes in any vari-

ables otheilkthan audience'(specifically, retail sales and TVH).

274
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Appendix D

INDIVIDUAL STATION SHARES OF TELEVISION MARKET REVENUE
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D.1 INTRODUCTION

In Appendix C, we explored a number of ways to project television

revenues by market. In this appendix, we investigate the division of market

aggregates into individual station shares. Heie, too, we cheCk MA a
. .

number of dWerent methods.. Any one of the methods of projecting inarket

revenue, combined with any one of the methods of predicting station shares,

will yield predictions of individual stations' revenue.'

There is a substantial amount of variation in the shares of stations

of the same type':

.

1972 Shards 1967 Shares

Mean
-Standard
Deviation Maximum

111---,-

Minimum Maan
Standard
Deviation Maximum Minimum

WtWtifk-1JHP-4-- .370 .130 . .915 .085 .382 .134 .897 .061

Network UhF .253 .124 .571 .019 .266 ..144 .640 .025

Independent VHF .141 .064 .257 .021 ..131 .059 .216 .009

Independent'UHF .052 .037 .130 .001 .021 .018 .064 .0064

Some of.this yaiiation is the result of different amounts of competition

facing different stations; the models in ehis note take difference in

competition into account.

However, there is also substantial variation betweerLtations that

are coMpetitively equally situated, as shown by, plots ofproprietary data.

Ts variatiOn between shares of equallisituated sta*tionS may be impossible.

to explain in'an economic model.

976 4.
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D.2. RATIO MODEL

*
Park (1970) used a ratio model, to predict the division of

television
,
audiences among.competing stations. It was hypothesized that each

station could be assigned an "attractiveness index," ai , such that

audiences would tend to split in proportion to a
i
/Ea

i '

where the

Summation is over all stations in the market. .

,

In this section, we use the same functional form to exil n the division

imarket tevenue among stations. We assign each station to one lf four

categories: network affiliated VHF (NV), netWork affiliated UHF (NU),

independent VHF (IV), and independent UHF (IU), and assume that all

stations in a category,have the same weight, ami , aNuC, au , and a
IU

respectively. Then a station's expected revenue Share is

NValiv + NUaNu + IVa
IV

'+ IUa
IU

SHR =
NNVa.. + NNUa

NU
+ NIVa

IV
+ NIUa

IUNV

(D.1)

NV is a dummy variable that equals 1 if the station is a network VHF,

0 otherwise, and NU, IV, and IU aFe analogously defined. NNV is the

number.of network VHFs in the market, and NNU, NIV and NiU are numbers

of the other types of stations.

In this formulation, a station's revenue share depends both on its

own characteristics and on the amount and type of competitilon it faces.

The major advantage of this formulation is that the sum of the shares

of all stations in the market is constrained to,be 1 in the formula , as

It is in actuality. The major disadvantage isAhat a new station is

aseumed to reduce all existing stations' shares in the same proportion.
-

That is, the specification Makes no alloWance for the possibility that,,

for example, a new independent might haVe more impact on:other independents

than on network affiliates.

With a little, manipulation, equation (D,1) can be changed into a form

suitable for econometric estimation. First note that,the scale of the

Park, Rolla Edwatd, Potential Impact of Cable Growth in Television
-Broadcasting, R-587-FF, The Rand Corporation, October 1970, pp. 28-35. *

277



245

weights, a, does not matter, only their re,lative size. ThUs we can

normalize by setting aNV = 1. Making this substitution and manipulating

(D.1), we gei

SHRiNNV - NV =
aNU

(NU - SHRiNNU)

+ a
IV

(IV - SHR
i
NIU) + a

IU
(IU - SHR NIU), (D.2)

i

which can be estimated by ordinary least squares regression with the

intercept suppressed.

The sample used to estimate (D.2) (and the different equations

specified in the next section of this note) is made up as follows. The

unit of observation is a televisi71 station in an ADI market in the 48

contiguous states. Satellite revenues are added to the parents and

the aggregite treated as a single station. Outlying stations (for example,

al
the Worcester stations in the Boston AD and the Akron station in the

Clevelhnd ADI) are omitted from the s ple. All stations in border markets

are omitted. One-station markets were omitted to make possible a

fair comparison of the ratio model, with the model fitted in the

next setion. The ratioqmpodel automatically fits such markets perfectly,

so there is no information to be gafhed by including them. Separate

estimates were made using 1972 and 1967 data. The numbers of stations in

the sample for each year were as follows:

Year NV_ NU -IV IU_ Total

1972 352 82 22 42 503

1967 'I353
57 19 23 452 . v

The results from estimating (D.2) are shown in Table D.1. In,both years,
1.

stations without a VHF' allocation, without network affiliation, or without
I

both, could expect substantially less.revenue than VHF network stations

...:-
in their market. These handicaps. were, 'though, somewhat smaller by 1972

.

than/they were in 1967. The fit to the data s fairly good. One-half to

three-quart.ers of the varianceln SHR is explained by the model, differing

somewhat in the two years and depending on whether the 'variance for all

- stations or for independeonlYis being explained:

.278
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Table D,1,

RATIO MODEL FOR DIVISION OF

AUDIENCES AMONG COMPETING

TELEVISI%

STATIONS tfit,

?
1. .b

,R-sared Root Mean Squared Errorb

Year NU
. IV IU (1) (2) (3) (1) (2). (3)

1972 1 . .301 .513 4146 .387 .726 .519 .200 .082 .045

(11.39) (12.06) (5.52)

1967 1 .228. .458 .040 .195 .658 .700 .229 .094 .038

(5.75) (8.59) (.99)

A

a
Equals 1, by, normalization,

b(1) For the equation as run, that is, predicting SHR.NNV - NV,

(2) Predicting SHR for all stations in 2-or-more station aarkets,

(3) Predicting SHR for independent stations only,

279
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,

In Table D.2, the 1972 estimates are applied to calculete revenue

shares in some typical markets (all with 3 network Vs). The table

extrapolates somewhat beyond present experience to markets with 10

independents (5 Vs and 5 Us -- impossible given present frequency

allocations, except on cable). There are two mafb prolilems with the

estimates: UHF independents in markets with.independent Vs do not do

as well as indicated, and an independent V in a 1-IV market often does
, .

better than indicated. Both of these discrepencies may arise because

Of the equal-proportional-imOact assumption built into the ratio model.

In the next section we fit a model that does not impose this constraint..

_

281,
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Table D.2

REVtNUE SHARES PREDICTED P,Y RATIO 'MODEL',

1.972 ESTIMATES °

NIV

NIU

0 2' . 3

0 3 NV 1.D00' .954 .873

Each IV
Each IU .046' .044 :042

1 3 NV .854 .820 ... -.788 .759

Each IV .146 .14Q .135 .130

Each IU .040 .038 .037

3 NV - .745)- .719 .695 . .672

Each IV .127 .123. .19 .115

Each IU .035 .034 .033

3 3,7 NV .661 .640 .621 '.6O3

Each IV .113 .109 .106 .103 '
Each IU 031- 030, .029

3 NV .594' .577 .561

Each IV _102 .099 .096 .C93

Each IU . - .028 .027 .027

5 3 NV .539 .512 0

Each IV .092 .090 .088 .085

Each IU .026 .025 .024

282
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. 837

. 041

.732

. 125

. 036

. 651

.111

. 032

.586

. 100,

.028

. 804

. 039

. 707

. 121

. 034

. 631

.108
-.031

. 569

. 092.

.028

.519

.089

. 025

. 477

. 081

.023
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,

D
. -

:3 IOGARITHMIC MODEL

. 17

/ In this iection we pulate a model that allows for different
,

impact of each category of station on stati s in each category:
5a

(

SHR p (al + a2 NU + a3 IV + a

'131 132
NVNV 'NVNU NVIv NVIU

I. .5 s
NUNV NUNU NbIU

,

8 9
IVIV IVIU

,
_ 13 $ , a

lo 11 12
a
13

. / IUNV IUNU IUIV IUIU H. N4D.3)
.. a* .

where NVNU; for example, is a terrifor the impact,On a network V by,

a network U. It is actual to (1 +,NV'NCNU), where NV is the network V

dummy and.NCN the namber of comireting n

is'not a'network V, or if it has no network

.

k Us. Thus if the statfOn ,

mpetitors, NVNU
2
equals

1 and this.term has no effect on the estimated share for th'at station.

4r
NUIV, IVNV, and IVNU terms were othitted because we do not have data to

.

estimate these effects; th

versa; all IVs'have 3 NV c

sdMe.of the other competit

some of the effects are no

We estiMatel/ehis mo4e

One-station mar1ts are om

fore. The ratio mode fi

1,

itt

e no NUs with IV Competition and.vice
A

etitors. Also,'there is. little variation in

terms, so we stlould not be surprised.if

11 es imated.-1

ing th same data.as for ttir"Nfio model. ,

d for a somewhgt different reasoi than be-

s ch stations automatically so there.w

'no inICO'riGation't-o-be gain d by incluciplg, them. jn contrast, the log

'mOdel of this section does'4 automAtically.yield total shares equal

to 1, even in'l-station markei , so'there is something to be said for in

cluding these market in the s ple. The argument for omitting them,

Talc

however, is more compellini. ITh functiolal form in1(D.3) is nothing more

A less elaboraee model
.*

Peck, and J. McGowan, Eco
,Brookings institutiOn,Washi

iiy'ttd same frit is used in Noll,
tc AspecN of Television Re'ulation, T

ton, 973,

283

M..



250

I.

than)an,approXiMatipn to the.un "true" formbf the relatidhship.

It can better,approximate the true elationship fpr 2 -or -mbre-staefon

-

Markets if it dbes'not have to fit 1 -statkon marke,ts,,,as well. Andclafter

all, We don't. need any helP in estimating shares in 1-station markets;
g:

Ie know they always equal 1.

fhe estimates for-the logarithmic model are shawn in Table D(3. The

first line foveach year includes-all of the-eampeiition effects.

the,second we impose:the a pidori reasonable.constraint that
. *

acts are positive arid omit all variableb whose estimated

atistics less than 1 in absolute-value. The 'R--squareds

competitiv,

coeffic have

t"

are respectable, running from .63 to

n
model.

The results suggest t at it was

impact assumption of the dti0 model..
ferent estimated effects:of IVs. .in.

t *

stantially larger degati,fe impact on

.75, somewhat bettet than for the ratio

correct to relax the equal,proportional-

Particularly striking are the dif-
4.-

the 1972 estimates,.they.We a sub-

other IVs than on NVs, and their im-
,

pact ot IUslis.larger still; ,^'
.

i

Applying the 1972 second-line equation ives the estimated shared

for Various'market configurations shown,in fabre D.4. The gstimated share ._

orqp independent V in a 1--IV market may still be somewhat low, but the

-shares for indePendent Us look qUite reasonable:, c.

f
.

LOGARITHMIC MODEL ESTIMATED FOR LEFENDENTS ONLY: A DIGRESSION

Before-Starting to work with the f.1.01 logarithmic model discussed
,

above*, we estimated a similar Model.using data on independent station
s

shares only. The results were._ sufficiently interesting to be worth report7

ing here. The initial specification was

*
josdible exception: By encouraging people to buy UHF sets and training

,them in the Uie of UHRtuners, UHF.network af'filiates1jnay have a posi ive

impact an independent Ds.*04

SHR = exp(a
1

,+ a
2
Ii.),.

It V
1 2

V
3

DIN IVIU my mu
415-

TVH .

eft

(D:4)
a .

, 281
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144R1111MIC NOEL

0

1

Om

,.
Constant NU IV

1

t I tNtN
4, 1

IA NVIV 00111 NMI NUR 10111 IVI IVIU IIIR MINN 111111 IRV
;ACIUtatIl bpi. NV Squired Ural

1912

1912

1961

14:17

-.225

("1,81)

2

-.225

(-1,80)

-,116

(..961

-.112

(..92)

-.553

(.2.00

.565

(-2.14)

.1,002

(-2,94)

..889

1

(4,21)

-1.1149

(.1,QT111)

'1,639

(-10,0))

.1,413

(-10.65)

.1,810

(-10.19)

, c 19

16) I

1.546

(-16,31)

.4,848

(.1.96)

-3.581 ,1

1(.11.40)

-.809

(-6,68)

-.809

(-6.65)

1

I -,919

,

(.1,48)

-.921

il (-1.56)

1

.,119

(-1.66)

-,119

(.1.65)

-.215

(-1.69)

-.219

(.1,12)

-.205

(.2.67)

-,205

(.2,66)

.231

(-2.13)

-.24/

(.3(4)

..127

(.2.00)

-.122

(.2.00)

-.045

t (-.55)

,(10,46)

71.116

(
(44.96)

.1.110

(-4,92)

.1.221

(.4,51)

1,312

.252

(-1.1))

-,250

(.1.12)

.121

(.4))

.

-.133

(..15)

A.

-.095

(-,644)

.

I

351

(.4.30)

,49,

(.).51).

'

-.890

(-4.46)

-.524

(.3.27)

.466

(2,41

.142

(3.05)

"122

(.18)

.543

(.62)

-.314

(-1.63)

..341,

(-.56)

-.445

( .42)4-10.59)

.9 6

(1,10)

.1.332

(.10.6))

4.132

-.601

-3.63)

-

(

614

.69)

..161

(-1,09)

-.168

(-1,19)

..012

(..06)

192

.789i

803

.198

.696

.106

.636

.611(

.624

,629

. 9

.154

319

382

.401

412

.081

4.,

.085

:091

,091

.039

'

.039

.038

,014

1(1.) For the regression el run, that is, predIcting log(SHR).

(2). PredictIng SIM for 111 stations In 2.or-more-stst1on urkets.

(3) Predicting MLR for independent stations only..

4.

e

.1

4.

1

233

°
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Table D. 141..4

RVEU SHAAS PREDICTED BY LOGARITHMIC MODEL,
1972 STIMATES FOR INDEPENDENT STATIONS ONLY,

TVH EQUALS SAMPLE MAXIMUMa

NIV

0 3 NV
fNegit IV
Each IU

3 NV
EactrIV
Each IU

2 3 NV
Each .IV

4 EachIIJ

3 3 NV
Each IV
Each IU

4

5'

3 NV
Each IV
Each It?.

3 NV
Each IV
Each IU

.985

. 854

. 155

. 786

. Lco

. 741

.090

.682

. 070

. NIU

2 4 5

.905 .861 .832 ..809 .792

-
065 .056 .052 .050 .048

.785 .747 .722 .702 .687

.155 .155 .155 .155 .155

.025 .022 .021 .020' .019 '

.723 .688 P.664 .632

.110 .110 .110 11Q

.014 .013 .012
..110

011 .011

.681 .648 .616 .6Q9 .596
N.090 .090 - .090 .090 .090 t.
.1010 .009 .008 .008 .008

..651 .598 .582 .569

.078 .078 .078 .078 \ .078 .

.007 .007 . .006 .006 .006

.627 .597 . .576 .561 .548

.070 .070 .07,0 :070

.006 .005 .005' .005 .004

,984 thousand households.

01,

:

I.

:JP&
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No terms for network cmnpetition were'ittldded since there 4.0. 4o little...

variation in netk competition Cacing independeni sta.tions: The_

number of television households,in the ADI, TVH, was included be cause
01- .

.'independenta may well do better in 14rger markets where their coverage

h4iancap relative to the networks is-less severe. ' 7,(TVH was also tried

in die full logarithmic model above, but proved to b'e knO.gnific-ant.) I

O.

The estimates for (D.4) aie shown pn the first line of Table D.5. they

do not refute the hypothesis that IUs have no impact on IVs, nor the

hypothesis that.the (proportional) impact of IVs on IVp is the same, as

that of IUs on IUslithe second fine of the tablesshows estimates in-

corporating these constraihts)where SAME is IVIV + IUIU: The large

negative impact-of IVston Ills offers some.confirmation of the similar ef7 .

fect. estimated in the full model. The coeffic t of TVH Is significant

and positive as expected; we do'not know why it is gnifiCant here but

not in fhe full model above.

. .The explanatory -power of this model.is about the same as'that of the

two estimated prevlotis,ly. 1stimates1fdr sharei in typical. markets

(shown fin Tables D.6, D.7, nd D:8 for different 'values.of TVH) appear to be

ir reasonable.

416

This hypcithesis is suggested by R. E. Park, New Television-Networks,
The Rand Corporation, R71408-MF, Decembei 1973.

a

288 ,
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: ;able ,D.51

.4
e 5)CARI1OIC MODEL ESTIMATED 170N 0

INDEPENDENT STATITS ONLT,

;

Year

,
,

,

Constant

. ,

Iu

r

Tv

-1 'S

.
.

ginu lulli

.

lun

1 ".

.

s ,

.

TIM

r

.R-squyed,

foot Mean

Soared Errot

11) (2) (1) (2)

1972

1972

-4.220

(.3.45)

.-4.141 1

(-3.78)

N

-.911

,.

(-24

-.732

(,3.22) .

/

1

4.002

I

,, (-2.69)

to

'
019

(.04)

,

. -1,522

(05.36)

-1.435

(-5.53)

1

',

1

-.517 .

1

(-1.50)
.

.

,'

,.

-.726

. .0,

(-2.62)

... t
0
.

,.363

(1.8q)

'337

(2,04):

.

' .98

4 1

,

.
.

.588 ,

I,

1

.669

.6116

.719

. 8

,

.

.037 '

,

.038

1(1) For the equaUon

(2) Predicting SHR fat

that is, predicting log(SNR),,

dent stations only. '

4,
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Table-D,.6

REVEUESRARS BY LOGARITHM1C MOLEL,
. :15.77 TIMATES.FOR INDEPENDENT STATIOHS ONLY,

TVH EQUAI.S. SAMPLE MAIMUMa
- I

Inde-
,peri4nt.
''...VHF

,

.:Share's

'Number of Independent UHF'S (NIU)
4

0. 4 1. 2
f

13- 4 5

4.

I

2

.

.,

,... ,

4
--4

!

5

-,

/
.

3.NV
Each Ili

fan 1U
.

3 NV
Each IV.

Each IU

3 NV.
Eich IV
'Each IU

3 'NV'

Eaclx. IV

.... Each IU

3 NV
Each.IV
Each IU

3 NV
.Each IV

,Each IU

'1.000

7 i
-

.704

.296

.642

.179

-

.600

.133

-

.567

.108

.539

'..092

-

,857.

.143

:651

.296

.053 ..

.612

.179-

.029.

.580

.133

.012

.553

.108

.014

,

.528

.092

.ori

.826

.086

.640

.296

..032

,606
.179

.018

..

.576

.133

.012

,550
.108

.009

.:526

;092

.007

.H07.

.064

I

6.32
.296 ',

.A4

.602

,179
.013

.57V-

.133

(,.-409.

.548
A08
.006

325
.092 ,

.005

.792

.052

.647

.296

.019

-.599

.179

.011

t

-''

'.

.778

-,, ,

'.044

.622

.296

.016

.596

.179

.009

.569

.133

.006

.545

.108

.004

.522

.092

.003

.571'

.133

..007

.546

.108

.005

.523

:042

.004

a5
,984 thousand households.

29-1
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Table D.7

REVENUE SHARES"PREDICTED.BY LOGARITHMIC MODEL, .

1972 ESTIMATES FOR INDEPENDENT STATIONS'ONLY,
, TVH EQUALS SAMPLE MEANa

Inde-
pendent' ,

VHFS

2

5

,

Number of' Independent UHFs.(NIU)

Shares of
0
.

1 2

riv
Each IV
,Each IU

Loo6
'

.907

.093

.88-8

.056

.874

.042.

3 NV ,.807 -.772 .765 .760

Each IV , .193 .193 .193

Each IU .034 .021 .015

3. gV .766 .747 .743 .740

Each IV .117' .117 . .117 .117

Each. IU .019 .012 .009

3.NV. .739 .726. .724 .722

Each IV -.087 .087 .087 .087

Each IU .013 .068 .006

5 NV .718 -.708 ,706 .705

Each IV .071 .071 .071 .071'

Each IU .009 .006 .004

3' NV .700 .693 .691 .690

Each IV .06.2 .060 .060 .060

Each.IU .007 .004' .003_

4

,

1864 .

-

. 034.

.757

.193

. 013

,738'

.117

.007

.720.
,087

.005

704

1.071

.003,

.689

.060

. 003 .

.5

04.856

. 029

. 753

.193

.011

.737

.117

.006 ,

.719

087
.004

.703

. 071

. 003

.689.

.4060,

. 002

\a1681.6 thousand households.

9 9



257.

.

Table. D.6.

-
REVENUE 'SHOES Pi3EDIcr ED BY LOARITHMIC mopEL,.

.1972 ESTIMATE,S FOR INDEPENDENT STATIOS ONLY,..
TVH EQUALS SAMPItE MINIMUMa .

'

Ifde-
pendpnt

Shares of

Number of IndePendent UHFs IcNIU).
4*,

' 0 1 12 3 ) 5
VHFs

.0 3, NV 1.000 . 9.65-- '.958 .253.

Each IV - -
Each - . .035 .021 .016 .013 , :Oil,

. / .
1 3 NV .927 .9S./4 '..911 .910 -908 .967

Each IV .073 .073 .073 .073 :073 : - . 07) /

Each IU .013 `.,008
. 7066

-1001 .004

2 3 NV .912 .905 .903 .902 .901 .90

Each IV .044 .044 - .044 - .044 '.044 .04

Each IU :007 .0A4 .003 .003. .002.

3 NV .902 .897 .p.96 .895 .895 .894'

Each IV 033 .033. .033 .033 .035

Each IU " .005 .003 .002 .002
A

*
4 3 NV .894 - .890 .889 .889 SIB... .888

IV '.027 .b27 .027 .027 .027 -U27_Each

Each IU .003 .0012' .002, . 001 .001 .-
3 NV- .887 .884' .883 883 .883

Each IV 1'023 _.023 .023° . .023' .023

Each IU
7

,.003 .902 .001 .001 .001

a93 thousand'households.

.0"
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b.4 COMPARISON OF THE-RESULTS-e.
'

-.,
The powerf all of the. modela to explein variance in STIR amogg

stations is respectable but not- sPettaculer. (But we should not expect
..I. t

. -

sppctaculaf performance in light of thelarge (inexPlidab/e) variation
,

. .

performance Of equally situated stations noteO inAhe4ftrauctiom.)4
. .

4',

- HOweve , predicting-SHRAO.s only an pterMeditii-e-`atep;'we''are more in-

;terested .in the predictions of'station evenue abtaine0 bk multiplying )
;

.

-: ,

. .

estimated SHR by estimated market revenpe. Table D.9.compares thopower
.

. ,

.

.

. . .c,-.

of the variout methods to predKt bo
/

th .SAR and station revenue, usiag
,

.

.--

e

the same,four summary-measures-of performance used for market predictions

-42..
in Apendlx C. . - - .,

-

. .

, ..
There-ate several notable features to observe in Table D.9. F/rst.

r enttes,for all.stationsinclu ding network affilia94 are/somewhet.bette
.

1 - -
.

.

,

predicted (1,
.

th R-,squareds on.rhe.order ®f .95}-than arereveuues for

'i6dependent ations alono (R-squared/around.^S5). Second, standard
, _ )-. ( . .

errors Of estimatoare substantial', on the ordeT af $1 million for.all
.

.starions And $2 million.for independent* onlY. As' a percentage of mean

,revettue, these ace about 30 percent and 50)percent respectively: Third,

if one were to chdose among the several models, the.full-logarT2,

'modei, seems to'have a slight edge.:

Fourth, the performatice of O the stetion revenue estimators is not yet

seusitive to the quality Qf the market revenge. eA.mates.. Predictions".

using actual market revenue-and preditions using matket revenlie estimate

from 1962 revenue-to-audience ratios are compared in tehe table, andit,

makes very little difference which is used. This strongly suggests that

there.is lot-much to bp gained.from further refinement of our market

reN/enue.eatimators. 'Even if we.pould ftedict market revenue perfectl\,
Zt.

(which of course"we cannOLdo)., t,e wo ld nor subStatitially improve our

estimates of station revenue.

4),

4
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o91s06 or ritots, nuts or ruolcut gem urvul
iO SW101 MOW

4 4

1Wrmemmwl.

. .

littkid '
r

11W11111111PRIIIIIMIIIIMINEIMMIr
0) (2)4 (i) ( ) (1) kJ=

693

,54/

.609

.496

.595

.951

947 %

.961

.640

799

.655

.547

348

91)

(1)

1.1361

1,220

50

1,231

(2)

2,116

2,098

1,190

2,145

2003.

I

(1)

.297

,559

,264

.111

,

(2)

461

.318

.411

.521

506

II

(I)

.121

.242

i

.196

.2

(2)

449

.381

.191

.191

.410

(0 (A (I)

1,10

1,013

EMI=
2.131

,1,'(1

1.191

321

161

'516

431

,549

241

.210

i

g)

4444

.163

(1) . (I)

bun modal, 19%

lircrtjel, 1%/,

1.4rIthsic "Ail, 1111

loirruhItc p4I, 190

Lotprithaic l'ilJel, lin,

(Inigandant cations only

I

./6

.658

.106

1
.611

.119

,700

.629

,714

p

4 6

.C92

.014

015

091

.06,5

,031

039

.034

.0)5

.261

.276

.111

216

.534

.129i

,410

.484

.461

511

514

541

.602

,941

.956

032

NO

193

1 .
(11 Pudlctionn for al ( stain% in 2-otents stat1on sarkete.

412) PreclIctione for independent ititiOno only.

harli>648,4:nul lo predicted by eultiplyirip the 1967 %mud-to-
audip% ritlo by 191; cltina,

`sran,lard %duce.

a, , ,
Airwaru t1104 o{ 11111,11 A11 ItIttion of tople 1.411.

*S111"11111 error )1 III hut( ai 1 tier Ion' of 110 Itemised deviation,

.295

6

C.

f

Is

1

,

1

296'
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4

E.1% DATA DESCRIPTION

This.appendtx reports on oqr attempts t xplain television station

.
. .

Profits directly' aS unction .of market size and cOmpetition variables.
. , .

, . . : ,

. Our dgta base ie. 4 1972 cröss section of television stations in,
. ,

ADI markets in the 48. coiitiguouS.States Finaneial data for satellite

whed'aeparstely reported,4re added to thope for parents
,

1

'and the, agggregate4.ig treated a single station. Ovlying stations

(for example,.the Worcester stations in the Soston ADI and t'lle.Akron

. ,

station tn thCleveland tou re omitted from'the sample...!alttations

in border market§ 'and all part-leartAtations are omitted. This is the #

same as the,1972 saMple used In Appendix D,\but 1-station matkete,

which.wdr excluded the-re, are included here.
f

TsblviE.1 §ummarizes. the after-depretiation profit data. We se6 as expected'

41.

that UHF stations are generally less pro.y.table than VHF stationg, and ttiat

independent statiOns are less profitable than network affilikes.. The

is considerable variatIon within station type.; we expect this to be

related to market size, with bigger profits in larger markets. Plats

lpf proprietary profit data confirmthis expectation only partially..
A

iPlotting profits against ADI TVH for the four classes of stlatfons: NV,"

NU, IV, and IU, one sees that profits for network Vs are elearly related

to market size,.buCthere is no obvious relationship for the other 'thile

station classes. InSection E.2, we atteMPt to explain some of this

variation on the basis of other Victors, most notablY the amount of

competttion that a statiowfacds. Howetk, there are definite limits to

how successful this attempt can be, limits to-which we now turn.
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Table E.1

--1-billitERT-811tTISTteS-TerR:14-7-2--STAT-teti-P.ROTI-TS

Clas;
Numbr of
tations

Mean

($1000)

Standard .

Deviation
($1000) ..

Minimum
01000

Maximum
($1000)

Network-VHF 390 1,083 1 ,8q0 . -819 11 ,660

Network UHF 86 25 198- -422 577 -
Independent VHF 22 84 4 -1 ,533 4 ,213

Independent UHF 42 - 311 616 -2 ;120 1 ,118

All stations ' 540 / 796 1 ,697 -2,120 11,660

g

dr

I- ')99,

f =,
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1

A MAJOR PROBLEM: .UNEQUAL PERPOPMANCE OF 1QUAL1 J SITUATED STATIONS
It,

Id all ot our'wOric,.including the wo4k reported in this appen-
-r-

we us'e models that predict equalAferformance for equally situated

/0.

,

stations, that is, stations of the same class located in the same competi-""f---:'

.tive environment. For-examplet the equations in this dcie predict, e

/

%same prokits`f< all indepeddent Us ih the same market. This seems like a

afproach: after all, these statiOn& all suffti from the same'

handiCaps Of non-affiliation.and UHF transmisiiion and compete with the

, .

.s.ame line,up of stations for the same audience. Why should they per-.

-lorm substantially differently?

94 "1

We will look at some possible reasons in a moment, for the fact

is that there are substantial differendes in the. Wformance of:t-

equally situated stations. This Statement is confirmed.by

for examee,.at the proprietary plot showing theprofits of.inaepen ent

Us. In the right-hand portion Arthe figure 'it is easy to pick out

-stations in the same market ihey are plotted along the same vertical

line at the_value of TVH for each"market. Similar variation ia

appareat in the plots for the other classes of stations.

Since it may be very,difficult to.build quantitative podels

that are capable of Predicting dikferent performance for equally
/

situated stations, it 1.0 readonable to ask how well we can do in.tbe

Absence lpf such models. We never expect to predict perfectly; per-

hapsbthP systematic differences'between markets and staiion classes

are sufficiently important so we can accept errors of prediction

.48 This is in Appendix G, which is separately bound and available
only to the FCC-because of,the proprietary nature of the data

displayed.
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within statiAtclass and market. To evaluat this possibility we

*-

calculate an Upper' bOund on'the quSlity.'94 predictions based on.

. . % . ,..

models that treat all equally'situated stations the same. The- beer--

we,could possibly do with such,a model would be,to predict perfectly
.

the avergge profit for each class of station in each market, and use

that' average value as our estimate of the .profit of each station in

the class.

Table E.2 summarizes the quality of the resulting predictions.

As the top part of the table shows, uprier bounds on R-squared range

from about .9 for network Vs to :6 for indepen4ent Us, and minimum

standard errors of estimate are,quite large for all station classes.

If we exclude singletort atat,ions (that is,. stations"that are the only

one of their class,ip,lhe.market, and hence automatically perfectly

predicted), R-squared values drop,considerably for all except nftwork -

Vs, and standard errors of estimate correspondingly increase. All.in .

all, these upPer bound calculations are not very enaburaging. No

prediction met od that treats-equally situated stations the same can

.../'
do better than the_upper bound, and the Upper bound is not very good.

There are a number of Tossible reasons for the unequal performance

of equally situated stations. Among network stations, which network

(ABC, CBS, NBC) certainly affects profit, 6o affiliation could be used

to improve the fit. However, we are primarily interestedin projecting

new stations foT the top-l00 markets where affiliatione are all used up;

better Ot to the network classes would not help us in thih tank.

3 0 t
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Table E.2

UPPER Boimps ON THE PERFORMANCE OF MODELS THAT
,TREAT EQUALLY SITUATED'STATIONS THE SAAt

Sample .

NV -NU IV IU , All

Full sample

R-squared .909 ,. .791 ' .663 .593 .908'

_ .
.

Standard error of
estimate ($1000) - 564 90

,

750 '393 516

Namber of stations -390, 86 22 42 540

, A

Excluding singleton stationS A

R-Squared .906 .537 .285 .519, .902

Standard error of
estimate ($1000)' 602 116 1,172 531 581

Number of stations 342 52 9 23 426'

302
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For all station classes, management skills or goals probably Affer,

from.station to station. Thus one might expect systematic differences

-
in performante of stations under different group owner-Ship. Another

pdssibility is that receptlon quality varies enough among VHF stations

or among UHF stations so that stations wiltra lower channel numbers do

boetter. than .those'with higher numbers, even within the .sarile frequency
. a

.- - .

-band, (That is, channel.,2 is.better than channel 13; channel 14 is.better
V

than channel 70.) Perhaps audience loyalty hUilds up over'lonk

periods, so that older stations are generally more profitable t an

newel stations. Perhaps there is some sort of specialization, with

each station going after a different category of audience, some more

profitOble than other's. This is clearly the. cohNiiith foreign language

\I)stations;

is Nere 'some more subtle form_of s ecialization by other
....-7

stations'? More generally,, the titerature- on audience preferences and
. A

, *
station programming behavior' suggests that there should be a regular

i

distribution of audience shares,and hence profits, among equally situaked

stations. We investigated each'of these possibilities in enough detail

to convince ourselves that none of them would improve our profit pre-

dictigns for independent UHF stations sufficiently to make them useful

for projecting new stations.

Peter Steiner, "Program Patterns and Preferences, and,the Worability
of Competition in Radio Broadcasting,," Quarter?j JournaZ of Economics,
May 1952; Bruce M. Owen, Jack H. Beege And Willard H. Manning,'Jr., TeZevi-
.sion Economics, Lexlngton, MA, 1974i Stanley M. Besen and BAdger M. Mitchell,
Watergate an4 lielevision: An Economic AnaZysSs, The Rand Corporation,

'R-1712-MF; May 1975.

>



269

In a broader context; there is an important lesson tc; be learned

from the unequal performanceJof equally situated stations: There ap- -

pears to be a great :deal of flexibility in .thie television 'broadcasting

system; there is room for a wide range of styles of station operatlon.

This suggests that the system may be better able to withstand comriaition

from new technologies such as cable than would otherwise be the case,

beCauhe adjustments can be 'made in station operat bn to, soften any nega-

tiye impact on profits.

,

kt.
,

A
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profiis if some of, its competitors aretandicapped; we expeCt a5,

e

and a
7
to be posit4ve. Eor a more extensive discussion and justification

of equation (E.1)., see Besen (1973). The results ofestimating this

equiflon lot our 1972 cross section of stations are shown on the first.
A

line of Table All of *le Coefficients have the eipected sign

are highly. sgifLcant.. The explanatory pbwer of the estimaeed%0446a ion

(
4.

is high aamewhat over .8.
. .

:

.The resdlts'are somewhat Improved if we use profit before

.

depreciation as the dependent 4ariable. Depreciition is a major

component of expense that often bears no relationship to'actual operat-'

ing Lst. It is calculated by arbitrary formulas using an arbitrary
,

, a.

life for each asset, and on the-basis of purchase, pot replacement,

price; ihus,,during Rerioda of.general price inflation, twoistatiOns

with identical equipment,.purchased at different times, woU di be cal-

culating depreciation on a. 4ffetent base. Further conf sing tile

issue is,thelact a station is sold, the value license

and other intangibles is op1tl1zed into the price of the'plant and

equiPMent, and this becomes base for depreciation, Thup,twcr den-.

tical stations built in,the same year cau,ld report widely differs

values of depreciation, and.thus profit, if one was.held by the o iginal .

T-- .

owners, while the o'ther.had been recently sold.

Tal)le E.4 summarizesithe data'al depleCiation' and our n. dependent
r

I Q
1

variable, profit plus depreciaiibn. The regression resUlts; hownl on

I

line (2) of Table E.3, xe somewhat sharper than 'those for pr fit alone,

but the pattern ofestimated coefficients is not Much dhanged

,

.

,

\ likt

- ',!. .-.... . ._-_, . -4 I

- .,
I

.
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Table Ei

dRDINARY LEAST SQUARES PROFIT EQUATIONS

FOR THEVISION STATIONS

Dependent

Line Sample, Vatilble

(1)' 'AU PROFIT

( ID PROFIT

+ DEPR

(2) All PRqIT

1 l "

(4) ., PROFIT

+'bEPR 1

() IV PROFIT

+ OUR

Constant

(1000)

-201

e( -2.99)

-109

-71

(-.35)

ff '13

(.05)

TVN

N
(TVR) (11)(2)

N-1 N
IVA

N
(M)

N-1 N N

15.11 TVIt

( X)
N-1 N

9.14

(11.64)

10.01

1.85

(2.61)

7.11

(1.37)

.08

(.04)

-6.94

(4.16)

-9.58

4

cut,

(3,36)

6.11

3.10

(4.93)

-3.56

(-.46)

-12.51

(-22.39)

4 ,

1-12.41

,N

,

' (
,\

f

',

I

5.68

0.32)

4.58

ii-'82:1374)

'

,, -.15

(-.05)'

-14.83

(-28.55)

5.34

.

17,16

(12.38)

18.55

(12,89)

5,73

(2.56)

'5.88

(.58)

-3,82

(-36)

'.

.Q08

;822

.388

.401

.090

a
Standard error of estimate.
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0

2.72

-Table S.4

SUMMA5 STATISTICS FOR,DEPRECIATION.AND FOR
'PROFIT,PLUS DEPRECIATION 4

vr
4

' .-A

Sample Number of
'. Sttions

tandard
. Mead. Deyiation

($1,01All (S1000)'

tlinimum

mono
i'i' Maximum

(magi:

1044'.

,

.

,

423

1036
..

. ....5.6r.'

1044

I,

,

.
NV

...

NU

IV.; :

It,'

All

, -

J.

-._

%,'

....

390

...
- 86. , .-

2

,,,, 42

540

0

. Dep.5eciation

b

o

18

.15

0

.

L..
..,

185

,-
' 11?.1 : 7.---

.37.2

149

178

144

68

271

1.07

148.

,

PrOfit plus Depreciation

NV - v.390 1267 4.

47r

193a 76764 11,849

1-NU 86 138 206 -2f18
49.7

IV. 22 1216 1421 -1366. . 471

IU 42 (62 594 -1618 1212

All 540 974 .41 1758 -1618 . -11,849

ss:

k

31)8 P

4

4
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0St.

E%2. ESTIMATRD 'EQUATIONS

c
We adopt the specification uped.in Besen.(1973) to estimate

station time rates anil apply it to estimate 'profis:

TVH
P.ROFIT ift + a

os, 1 N

4

NCNU TVHTVH)

N-1 N

NCIV TVH
( N-4)( N )

4.
+.13

.

IU(
TVH

+
7

a (
NCIU

)( )
.N N-1 N

TVH
IV(

.(E.1)

where TIM is the number of television bouseholds-in.thq ADI; N is the

numbeT of television stations in the market; NU, IV, IU are station

class'dumMies; and NCNU, NCIV, NCIU are the number of stations in

each class that compete with the station to which the observation refers.

The'first line of equation (R.1) woyld be the specification if all

ft_stations were equal. We expect profit td increase with TVH/N, a
K 1

should be positive. The remaining lines allow for.the fact that all

stations are not equal. The terms to the.left fare remaining three
0 .

lines reflect the'handicaps of UHF transmissiom, ack pf network Id-,

filiation; dYJ:lothl we expeCt 62, B4, and.B

to the right reflect out expectation that a

be negative.

ation will make higher.

*.

Stanley M. Besen, The Value,of Television Tjme
for NO Stations, Rand -1328-MF, Qctober 1971.

A

309
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We also tried other specific'
k -1

ions. In one, we added both

.payments to owners and depneciation to profit to create the dependent

.
....-.

..
,

variable. In others, we spetified the compe'tition and handicap vari-

ables in aitfliWnt wdys, and fn some we'includtd ADI retail sales as

an aplanatory variable. .None of ih6se other specifications produced

results that were-Substantially different or,beCter Ellen those

--,q1ported her

SOME PROBLEMS WITH THE RESULTS
I

Superficiallyf the estimated equation on the second line of

. .

Table E,3 looks remarkablyzood. A closer.look, however, shoWs that
.

.it is not without'some serious problems.
-

Poor Estimates, of Profits for Handicapped Statlons

The overall R7squared for the equatipn, .822, isquite respect-.

able. Unfortunately, the\high R-squared is due entirely to the.abiLy -
I

to predict the profits of network Vs. The eq ation does a very poor

job of 'predicting profits for the other th.ree.c asses of stations, as

shown in Table E.5.

..-In-sample predictive performance can be increased by estimatirtg

separate equations for each tlass of station. The resulting equatfons .

are on lfnes (3) through (6) ot Table E.3. in addition to the equation

fot network Vs,,the ones for network Us and,inAependent Vs look fairly

good. The separate:NU equation is a clear improvement over the appli-

cation of line (2) to predict NUs'.profits, and the IV equation has

a fafr amount of explanatory power. There is, though, a complete

lack of systematic ielationships in the IU eguatiOn. Thus we are

3 ro
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Table E.5

GOODNESS OF FIT MEASURES FoR PROFIT'
PLUS DEPRESCIATION EQUATION

\

Measure IU All

a .'.

R-squared .453 .037 -.024 -049 .822

Robt mean squared
error ($1000) 741 202 1.438 891 741

45.

. it

left without any means Of predicting profits for independent Us, theI
,

.- .class of stations that may be of most interest.

Number of Stations is Not.Really Exownous

.The application of the estimated equations produces.aome counter.-

intuitive results that strongly suggest that it is not legitimate to

treat numbets of stations (N, NOM, NCIY, NCIU) as exogenous variables.

For example, the equations imply that the addiion of a,UHF indePendent

ta a market'would increase the profits of stations already in the market.
-

.

Certainly we would not expect thieto be the case in actuality. The,
/ -

additional competition should decrease the existing stations' profits--

*
Say we'add an independent Urtn a 3-network V- market. Using.line

(2) of Table E.3; predicted profit glus depreciation for each of the
network Vs would increase from

or by

TVH
-109 + 10.01 (---)

3

V TVH 1
-109 + 10.01 (-T

H
--) + 18.55 (-4)(-3-)
4

(18.55 - 10.01) (-1Y-1-4) ,

12

-

where profit is measui'ed in $1000 and TVH is measured in'1000 households.

311
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.

..-
.-... (.

possibly not by very much, but it certainly should not increase them.
,

Another exastple: Consider a market with three network Vs'and

. One independent V. The estimated equation (line (2)) predicts'ehat

the independent station loses)money, and its losses will.be larger tbe
, ;

larger istile tarket. Again, this prediction conflicts with corobbn sense;
I 6

The problem in these two exapples is notathat the equation fits

the data poorly. On the contrary, it fits NV profits quite well;

The first example (adding an IU.to increase the profits of stations
0.

already in Ole market) reflects the fact.that in our sample, inde-
,

pendent tend to be located in'the same markets as high-profit

network Vs. The problym comet in interpreting this as a causal

relationship. The independent Us do not cause high profits for the

network Vs; arbitrarily plunking down a new U in a market would not'

increase the Vs',profits. Instead, it is more reasonable to suppose

tbat the same forces lead toi"the presence of both highly profitable

. _ .

network. Vs-and independent Us in some markets. -In short, the. number
*

of independent Us is really an endogenous variable,'and we explicitly
.

_

.if

tate this fact into account in ur variable stations model described
. /

in-Appendix A.

The problem is.simflar in the second example (ihe bigger the

market, the incxfe a singleton independent station loses). In this

_
caae, the equation doe's not fit the data well, but that is not the

basic problem. Thecbasic problem is again that we are treating the

number of independent stations as an exogenous variable,, and it is

not. In reality, and in our data, we never find a very large market

with only one independent st4tion, and the,equation is not gapable

Predicted profit plus depreciation equals

-109' + (10.01 -

.41 212
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k

of telling us what Would happen if suchla (Mkerk* 'existed. The*eta-

4
tion can and does predict positive profits for independent Vs

. . .

located in markeeS with Other Independent staiions; There,are forces
.

, ,

at wOrki'hat.leild tO,theAiresence of several-independent sititiOnd in

large. markets; again,. incoKrect to treat the'number 9f inde- .

pendents as exogenous.

To h dle this. problem 'econometrically, we use a t o-stage

,

procedureCI: irst estimatsairectly the number 'of staftons ireeach

market as, a function of market size and VHF .1lo!titftInsf then rerun

,

the regressions in this section using eati4ted instead of actual

a

numbers of -Stations as independent variables. This prOcedure should''
qk

produce asym totically unbiaSe'd,astimates that avoid the counter-

. .

intuitive featurevof the equations-in Table E.3, but we do not expect
I \

*it to improve the fit to our data. Profits, particularly tnóse of

independent Us, Would continue tn.have a large unek laiped component.
=0-

(313
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E.3. TWO-STAGE ESTIMATION OF STATION PROFIT EqUATIONS

The root -of the problem discussed at Ow end of the preyious section

is that the number of stations in a market.is not really'exogenous; ehe.

numher of stations and the profitabiliq of stations are stliataneously

detirmined. Large markets, for example,often contain both highly

iftofitable network VHF stations and (not necessarily profitable) in-'

dependent UHF stations. Ordinary least squares regression incorrectlY

attributes the'V ' high,proLits to he presence-of the Us; hence the

incorrect inference'that an additional U would increase the Vs' profits.

Correct ettimation methods must talce.th rimultaneity explicitly into .
1

account.

We use one such method here--a two-stage least squares (TSLO pro-

cedure tn-which the.number of stations is first estimated atEi a function
4

Of.exogenous variables, and then the profit equation is estimated using

observations on predicted rather than actual numbers of stations-.> The

,
number-of-stations equation used here has a very simple form:

NUHF = ao + al TVH + a2 NVHF , (E.2)

\

where'NUHF is the.numher of UHF stations in tht market and NVHF is

- the number of. VHF stations. We expect to find (other things being.

eqUal) more UHF stations in larger markets (al >, 0) and feWer UHF

stations where VHF =petition is greater (a2 <'0).

Note that we are tIpting NVHF as an.exogenous variable. This is

Equation (E.2) is equivalent to one of the forms used by Stanley
;
M. Besen and Paul J. Hanley in "Market Size, VHF Allocations, and the

ViaAlity of Television Stations," Rice University, Econpmics Department

p
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justifiable for the sample that we used to estimate (E.2), which in-

cludes only markets with 3 or more stations. There areono unused VHF

allocations in such markets, so it seems legitimate to treat NVHF as

being set e5cOgenously bylrequency allocation decisipns rather than

. determined endogenpusly by economic forces.

In other respects, the sample used to estimate (E.2) is consistent

with our previous work: In includes AD1 markets within the contiguous

states and excludes border markets. Satellite stations are not

separately counted. Part-year stations and stations that did not

-
file financial reports with the FCC are not counted, nor are outlying

stations such gs the Akron station in the Cleveland market.

The first line of Table ENshows estimates of equation (E.2)i all

coefficients are highly significant and have the expected signs.

4
Several goodness-offit measures are shown for this equation. Shown

first, labeled untransformed predictions/for all markets, are the

usual measnxes supplied by most regression programs: R-squared,

standard error of estimate, and standard error of estimate ekpressed

as a fraction of the mean value of the dependent variable. These are'

all based' .on NUBF predicted directly by the equation, which in general

will be e fractional number of stationg. .Since fracfional stations

don't exist, we also predict NUHF by roundigg to the nearest integer

value, 600dness-of-fit measures for these integer predictions are

also shown in the table. Both fits are fairly good, with R-squareds

over .7.
/".

We are particularly.concerned With-the largerwkets, say the

315



Tabls 1.6

FIRST IQUATIO1 mit IFM111 OY U0 STATIONS

Predictions for All &chits Predictina for Too 50 Marketi

Ustrsnsforsed Predictions Integer Predictions Untrinsformed Prodictions lute sr Predictions

Constant, .TV1A NVHI R sub su/x su suii su 111/i , Su RUA

All sabots

14:30 sorbets

2.59

(20.60)

1.82

(4.88)

.117

(13.53)1

.0891

(6.33)

-.852'

(46.82)

-.514

(-3.92)

.723 .562 .53 .743 .540 .51 .379 .778 .81 .353 .794 .83

.466 .721 .75 .197 .885 .93

'100,000 AD1 television households.

bstandard error of estiutelS11,17/T-1-3) whore SS1 is the is of squared errors and n is the,ntaber of observations.

c
8E1 as a fraction of ths usu amber of 1111 stations.

0

4
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top 50, where seriouS spectrum shortaged seem most likely to occur.

11,
The other entries in Table E.6 reflect this concerm. The top right

A

corner of the table shows how well the equation estimated using the_

full sample does at predicting for just the top 50 markeis. Alfortunately,

it fits large markets less well thin it-does the full,sample,with R-

squared foi eithet int'eger o unt nsformed-predictlons around .35.

Hoping to improve the fit, We reestimated equation (k2), using data

on the'toP 50 markets,only, with the results shown on the second line'

of the table. R7-squared for untAformed predi ns is increased'

1

somewhat but, curiously, that for integer predictions drops. The.

reason for this is not clear; it may be because (E.2) is an over-siiple

specification.

We use the estimates in Table E.6 toLgenerate predicted values of

numbets of stations to use in stimating the profit equation'(E.1) as a

second stage. We take bgih the number of network Vs (NNV) and the number

of independent Vs (NIV) a exogenously determined by VHF allocations

according to the following relationships:

NNV = min (3, NVHF)

and NIV = NVHF -,NNV.

That is, we assume, congistent with reality, that VHF stations have

first chance at netwOrk-affiliation in each matket and th;is'IUy Vs

left after all affiliations are taken operate as independents. ,The

I

*
We use integer predictions forAil.

3
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numbers of affiliated and indePendegit UHF atations, NNW and NIU, alp

A

determined sndagenously by ecopamic factors, so we use predicted valUes

(indicated by hats) rather.than actull values:

"'" __vv.....

NNU = min (3.- NNV, NUHF).
4 1

/.*'\. /;.\ ..04 *
and NIU = NUHF -4NNU.

, ''
:

That is, if af iliations are stial availab;00;ter VHF stitiOna have.
_v.

first.ehoica, Us will take them, and any remaining Us will operate as
,.

indapendenis: To,get the'values that actually enter equfition <E.1),

we simply calculate

NCNV = NNV - NV,

NCIV = NIV 1 IV,

NCNU-= NNU - NU,

NCIU = NIU IU,

./".
and N- = NVHF + NUHF.

/

Table E.7 shows TSLS estimates of profit equations and OLS estimates

for cOmparison. on line (2) of Table E47, the TSLS estimate-for all

stations using data for all markets is a remarkable improvement oi.rv the

corrasponaing OLS estimate (shown on line (1) , duplicating line (1) of

Table E.3). In discussing the OLS estimate previously, we&saw that it

predicted that adding a UHF -statioa to the market would increase,the

profits of stations already In the market. Take as an example an

independent U coiming into a 3 network v market. Line (1) predicts

3 1 :)
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(2)

(16)

(17)

(18)

(14)

(20)

283

.()
Table 110

PROFIT EQUATIONS' FOR/111 MARKETS:AND OIMARKETS

Method 'Sample
Con. t4nt

(1000)
TVH

NU( ---)
N

tPCNU MI
N-I N

OLS All -207 . 9.19 6,04
(-2.99) (11.64) (-6.rto (3.36)

,

TSLS All -441 13.54 -9.31 5.37
' (:6.51) (16.60) (-6.03) (2.84)

OLS NV -187 7.54 9.45

- 4-2.42)
.

(8.62) (3.86)

TVS NV ' -325 8.54 11.25
.

(-4.13) (7.91) (3.98)

01S NU -169 t 2.08 2.36
.

/SU NU,

(-3.77)

-163

(2.82)

1.94 , P

, (3.61)

2.33
(-4.00) (3.26) (3.55)

f OLS IV -476 7.62
.

(-.85) (1.57)

TS1S IV -744 8.71
(-.86) (.1.10)

OLS IU -33.1 -.75 -2.76
(-.11) (-.35) (-.35)

TSIO IU 214 -2.47 .76

(.34) -.75 (-.19)

.

:-.

01.5. All ' 256 6.87 -11.66 ,7.31
(1.08) (3.74) (-3.18) (1.47)

a
...

TSLS All -893 19.23 -12.32 ' -.04.

(-2.61) (6.24) (-2.72) (.....011

OLS NV 218 5.28 12.94
(.76) (2.45) ,(1.80)

TSLS NV -62 12.05 10.48
(-1.93) (2.77) ' (1.33)

OLS NU -896
(-4.11)

7.94
(4.95) /

2.8)
,

(3.85)

TSLS NO -605 5.31 -.00
(-.25) (.34) (-.00)

OLS IV -464 7.55
(-.65) (1.34)

TSLS ' IV -1319 12.67
(-.73) (1.16)

OLS ru -68.70 -.49 . -3.88

(7.10) (-.19) (-.39),

TSLS rU I 750 -51.12 3.64
(1.21) (-1.73) (.44)

TVIi NCIV TVH NCIUIV(-) IU( T VM R
2

N NT1 N
!

All Markets'

' -11.91 5.6R -14.84
(-22.39) (4.32) (-28.55)

-12.81
(-20.26)

Top 50 Markets

5.25

SREC
($1000)

17.86 .808 749

(12.38) '

-15.82 7.73

(3.77) (-26.93) (5.91)

8.64 21.83
(5.27), (13.55).

14.45 17.53 768
(7.06) (9.44)

-18.17
(-2.26)

-12.46

(-1,94)

.82

(.30)

2.54 :286 171
(1.10)

,3.68 .283 167

(1.78).

2.44 ,.368. 1135

(.26)

-3.51 .288 1089
1-47)

-0.R2.64 .097. 624
(-.64)

2.23 .70 .063. 596,

(.59) (.16)

-12.15 7.95 -14.66 19.08 .782 1155 '

.(-1335) (3.241 (17.43) (7.46)

-13.88 .68. -17.90 .: .,78 .707 1338
(-10.45) (.20) (-12.14) (-.18)

10.83

(3.50)

/ 4
t

11.68
(24,4

*

-18.08

(-1.99)

-16.60
(-21.45)

23.09 .785 1183.
(7.92)

11.45 .743 1269
(1.69)

3.32 .869 64.8
(2.32)

.

-.02 -1.77 240
(T.00)

2.49 .317 1203

(:24)

8.41 .02 1199
(.59)

-3.04 .087 660
(-.65)

5.85 -.200 705
(1.14)

a
R
2
, SgE, and t-statistics (in parentheses) for TSII stimates ars ail based on variance.estlmates Using actual rather than predicted

talues for right hand side.endoganous variables. .

b
INV in 1000 householdev p ,,1 ,--.

.

ii
,

'For TS1S estimates. SEE is root mean squared error:without degrees-of4reedom correction.

t
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, that profits for each V would change from -207 +4.19.(1-211) to -202
3 .

TVH TVH 1 TVH
9.19 (--77) + 17.86 an increaso.of (18.55 10.111)(--- ).

4 4 3 2
. .

Line.(2) predicts that
,,

-the increasr is negatee as it should be;

'
'and equal to (7.73 -

-.. 4
In.anothek example, profit:predicted for a singleton irpendent'V

rvh
from line (1) is -207 + (9.19 - 12.51) ; that is,.the OLS estimates

indicate implausibly that It loses more oney thd larger the market id

which it operates. The TSLS estimate on lin (2), on the other hand,

puts its prOf t at -441 + (13.54 - 12.81)(

market size a it should.

which increases with

By taking the simult neous determhetion of profits and number

..of stations explicitly int account, we have markedly increased the

plausibility of predictions made by the overall profits equation esti-.

mated from the fu1. .1...sample. Nevertheless, the problem of unequal .

performance of equally situated statioes, discussed Above, still

remains., Profit predictions. made using line (2) of Table 1.are

surrounded by wide bands of uncertainty, patqcularly-for stations

4
that are handicapped.by.UHF transmission, lack of netwoik atfiliation,

or both. Although to a large'extent this is necessariZy true of any

model that treats equally situated stations equally, we saw

above that the fit could be somewhat improved by estimating

separate equations for each station class. 'yConseq ntly, we estimated

separate TSLS equations for each station class. y are shown,

together witIl the-comparable OLS equa0.ons, in 11es (3) through (10)

of Table E.6. These separate TSLS equations çe disappointing in at

3 2 1
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least two respects: Exceit for the networkV equation,.eignificance

levels are generally very low; and the network V equation is not.purged

)

of its implausible predictions by our two-stage frrocedure. .1.7e also

Istitated all of the equations for top 59 markets only,. lines (11).

through (20), 'with similarly disappointing resUlts.

322

.4)



286

E.4. -CONCLUSION

s'

We have seen that many equally situated stations realize ro quite

lequal profits. For example, three independent UHF stations in one

large maykdi are all handicapped by lack of netwoirk.affiliatinn Foui

UHF transmission, and they All face the same line-up of comOeting

, stations. Yet their profits span a range of more than $2 million,

*Ad
eXtending from a modest positive profit to aA.'arge loss his phenomdAbn

'
makes the prediction,of profits

'e

ry dif.Sicult. Itideed, nearly .half .

.. .

of the variance"in the profitsof independent Us is nesceAsorrily inex-
4

rplicable by Any model th°at treatS'equAlly situated'stations equally.
i

. .

we-found that fa,our sample, there was no significant rela'L;

tionship whatsoever between the profits of independent Us and vaiiables
'

th'at ought to be important: market size and competition. Ode;.could

explain more of the variance in proftts ofotherje54.4sses of stations',

but there, too, much remains unexplained.

This is Ima news for the econometrician, who would like to

prOject station profits with somd degree of predision. One coUld look

more closely at stations that.peifOrm especially unpr6dictaKy, and

try to understand in a qualitative way what leads to thdextreme re-
.,

sults. ,But we would n expect to be able to produce quantitative pro-
.

-.jections of profits that,are.not surrounded by'large bands o'f uncer-
,
-.

But if this is bad news 'for the econometrician, it is good news;

for those cortcerned with the preservation of broadcast .television

service. iome.spokesmen for broadcasters have argued that.any loss.-
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of audience to competing technologies would lead rigidly to'a leveraged

reduction in profits thk would drive many stations off the air. BUt
A

our results indicate that there is a good deal of flexibility in.the

system;_ there seems to be'room for many diffdrent modes of StatiOn

operation, all viable. Certainly stations will reaceto competition

,

from new technologies by adjusting their operations in ways that would

soften the iMpact on profits. Indeed,Ithe:relationship between competi-

Ve factors and profits.ts so tenuous that any impact of new technolo.gies
, . .

on piofit aY get lost in the static.01_

4
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Appendix:F

A SIMULTANEOUS EQUATION6 MODEL OF TELEVISION STATION

REVENUE AND EXPENDITURE

*
This Appendix was written bY Professoi-Stanley-M. Besen

of Rice University, a consultant t9 The Rand-Corporation.
.

,./
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-

F.1. INTRODUCTION

This appendix describei one way fo predict television station profit-

abilitY. Before turning to details in the next section, we sketch

here an overview of the approach and indicate how it is related to

the other methods Je have studied.

We think of a television station as a firm that is in the business

producing" audience and selling it to advertisers:. The more audi=

ence it has to sell, the higher its revenues. But additional audience

can be produced only.at increased cost--for better programs, stronger

4/Promotion, upgraded technical facilities, etc. .For a typical station,

the relationships between revenue and audience, and between cost and

audience, ma.), be as shown in F75, repeated here for convenience. We hypo-

thesize that the station will choose to produce the 'mount of audience, A*,

that maximizes the difference between its revenue and its cost.

, The approach we take in this note Is to..4estimate equations that

represent the.revenue and cost curves of Fig. 5. .This is a fairly

complex process for at least two reasons. First, different stations

will have different reyenue and cost curves, depending on their own

characteristics, their competition, and/he market they operate in.

Second, it is necessary to use simultaneous equation estimation tech-

n*ques to avoid'biased estimates. A dience, for example, is endogenous

to the system and cannoiegitiute4i be treated as just another in-

dependent'variable. These complications are discussed in Sections F.2

and F.3. J
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No 01111M MM.

-C*
mom. mom.

MM. ..
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Revenue audience.ratio

a

(

Audience (households)

Cost audience ratio

Fig. 7-Revenue and cent curves for a typical
television station (conceptual)

327 t



293

The distinguishing feature of this approach is.that we estimate

the f4nction8 that face the firm in its decisionmaking--revenue and

cost as functions of audience. 'These are structural equations in our

. model. Given these functions, we can in.ptinciple recreate thedilittion's

output decision by finding the audience that ma*mizes the difference

between its revenue and cost. Thus the functions, together with our

.r4t
profit-maximization assumption, yield solution' Values-for audience,

revenue, cost, and profit. And at the same time, they illuminate the

process by which we arrive at th -solution.

In Contrast, our other appro ches to estimating-station'profits

estimate solution values directl as functions of exogenous

variables only. These are reduced-form equation approaches. They

may peiieva as well as, or tetter than,,the stkuctural form'of the
...

model in predicting equilibrium outcomes, but they do little to illumi-

nate the structure of the p/bcesti.

328



It is convenient

294

. MODEL SPECIFICATION

think of the "produtt" that television atations

sell as access to a dience. ,Stations acquire or produce programs to attract

the attention of viewers who are then ekposed .to messages that advertisers

wish to convey.. Station profitabilitx depends on the size of its audience,

on thd. price it reteives for each Viewer exposure, and on the costs of

producing its audience.

There are several ways in which television stations can produce

audiences. They can air progrems produced by the statton's own employees.

-

They can acquire them by direct purchase.in the syndication market. Networ14

affiliates obtain much of their programming through a contractual relation-

ship with the networks, which acquire programs from independent program

suppliers or produce the programs themselves.

Presumably each station fillS its program saledule with the collection

of programs that promises it.the largest prospective return. Given the

relationshiys between the revenues it earns and the costs it inCurs, it

chooses to "produ e" the audience that maximizes its profits. Cost and

revenue functions ffer among stations it1 the same market as well as

among stations in different markets. Consequently, the decisions made

bytations as to the audience they will seek will differ among stations.

We mighl expeci.that a station that has h hiih cost:of attracting viewers

because, for example, it is handicapped.by UHF transmission or competes

with a number of'very strong stations, will seek to serve a 'smaller

audience than will one with lower costs. It is not that the high-cost
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station desires a smaller audience per se but only that its profits are

,maximized with such anis...Faience. If it increased its audience through

larger expenditures on programming, it would earn smaller profits.

Two considerations are
fc

entral to the approach we take in this

appendix:

First, we analyze the determination of'a.station's expenditures

and revenues as a single process. Additional expenditures bya station

are made to increase its audience and, therefore, its revenues. 4 station

that is attempting to, maximize its profits will increase its expenditures

so long as each additional dollar spent produces more than on dollar of

additional revenues. In a given market, different stations will have

different audiences largely because their costs of reaching any given

audience will d ffer. Given its own characteristics and those of its

competitors, a s ation will determine the expenditure level which will

maximize its profi s and this will, at the same time, determine its

\
,

audience and revenue

The second consideratiori is that our approach recognizes the

interdependence of station beh ior within a market. We expect that

a station's cost of attracting viewers depend on the amount that other

stations in the market are spending. In the jargon of economists,

there are externalities among the cost functions.of stations in fhe

saie market. Each station's cost function therefore has as arguments

the level of expendituie of other stations in its market.

A second'kind of ih,terdgPendence concerns the setting of advertising

rates. Given the relatively small number of stations in most markets,

it is reasonable to inquire whether interdependences in rate-setting

330:
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result and whether, thereforeothe observed level of advertising rates

can be linked to measures of market concentration.

A'number of factors affect the costs of a station in reaching

Niewers. First, station that are affiliated °with, the networks have

loweT.costs because networks.bear the'coses of program acq4isition.

(The fact that thei\7venues may,be lower for any quantity of audience

produced will be discussed below.) While both independent stations and,
s V'

network aff liates engage in program production and acquire programs in

, .

the syndica ion market, the fact tbat the affiliates have .one programming

source, the etwork, that is unavailable to the independents should mean

that t network station's cost function will be lower. (it is important to re.

-member that we are talking about the cost functions and not about the 'actual

- expenditures of the stations. Since a lower cost function will generally have

result that profit is maximized at a larger audience, a station may spend more

lbg
even if its cost function is lower than that of another station.) Second,

because of reception difEiculties and the still incomplete penetration

of all-channel receivers, UHF stations have higher costs of reaching

any given number of viewers than do VHF stations. In order to over-

come the UHF handicap, a UHF station would have tO spend more on pro-
I

gramming than would an otherwise comparably situated VHF station. I.T1

this way, viewers would be induCed to watch in spite of One poorer re-

ception, or to acquire improved antennas, or fo acquire all-channel
P. r

sets, or perhaps subscribe to cable. The profit maximizing be vior

of such a station might well be to seek a mmaller aud nce th n a

similarly situated VHF station. (Its actual expend, res coud con-

ceivably be larger, howeyer.)"
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Stations may face different revenue functions as Ill as different

coat functions. The most obvious difference between stations is that .

beween Ittwork affiliatessnd independents. While independents retain

all t'he'payments made by advertisers, only a share of total adver-

tising revenues goes to affiliates, with,the remainder being retained

by the network. (The nature of this relationship is analyzed in Besen

and Soligo,-.1973.) Even if an affiliate earns less par, viewer produced

than an independent, that does not; of courae, mean thac the former is

less profitable. ,The lower revenue per viewer produced has a cOunter-

part in,the lower cost for producing viewers, which was discussed above.

A second factor that can affect the price received per viewer is

the transac4Otns cost, in this case the ost of purchasing, telexision

1

spots, which is likely to have a component in ependent of the size of

the audience reached. If this is the case, stations.with a small audi-
.

ence will receive d smaller net price per viewer than will statiOns with

-la

large audiences even if advertisers are willing to pay the same price ,

per viewer on all stations. The ireasop is that the full cost of .

advertising includes the transactions costs and, when these costs are

considered, nly by paying the smaller station a lower price per viewer

can advertis r cost per viewer be equated for all stations.

A thi d factor that may affect the price tikeived per viewer is

differences in the demographics of different markets. If, because

viewers are richer, or younger, etc., it is more profitable to advertise

S. M. Besen and R. Soliga, "The Economics of the Network-Affiliate
Relationakipin the Television Broadcasting Industry," American Economic
Review, June 1973. . .
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1

in one market tha4 in another; we *mid expect the price per viewer to

be higher in the former than in the latter. . .

< Finally, the price that a.station receives per-viewer deliyered

may depend on 'the degree of competition in its market. Stations can,

by restricting thegnumber of viewers delivered, increase their profits,

since producing additionar viewers involves additional costs fo'r a

station. The extent to Which thevrice,charged and quantity of viewer

exposures produced differs from the outcome under perfect competition

depends on the extent to which the stations in a market either byA\
. ,

direct cbllusion or'through a tacit understanding,based their.per

ceivedjnterdependeRce,ican act...ft if they ere a single firm. (Of

course, there are some.markets in which thedkis only one television

station, so that collusion is not required, although even Mbnopoly ele-

vision stations may face competition frot other media.) It is more

likely that the monopoly.outcome.will be achieved the smallier the

number Of firms that must interact, so that we must inquire as tO

1
whether'the price,charged pe viewer differs among markets depending.,

,

"1..on ihe extent of competition.

The full model contains an equation to exPlain a.station's tospl

revenue, one tO' explain its total costs, a profit maximizing condition,

and a condition indicating that' if a station isttnot earning a proflt
1

it will go off the air.

Each station is faced With.a relationiship that indicates how-much

it can earn lor each viewet,"delivered" to advertisers. This equation

must.allow for the fact that a hetwork affiliat receives less per
4

viewer than the advertiser pays since the netwo k shares in advertsing
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.revenbes. 'The disparity' in these rates should depend on the number. of

potential affiliates in the market. Each' station also faces a func;ion

)

relating the numberof.viewers it can dellver to the expenditure it incurs%

This relationship is assumed to depend on the expetditu f the station's

rivals, and on.its own characteristics and those o ts competitors.

Shifts in the expenditures of other, stations aige the "productivity"

of a station's own expenditures as do changes in the number of stations

in the market.

S.
,Given the cost an'd revenue function for a station, we can.determine

what itp optimal level of "outpUt", i.e., audience, will be. The'station'

will inCrease its expenditures until the' extra reventie produced by the

1:ast dollar spent is equal to one dollar. Moreover, it will not operate

in the long run unless profits are Positive. There may be nO audience

level at which the station.is profitable.

a

These considerat)ons lead us to specifY the following system of

n :

REVENUE -exp(ao + al NU + a2 IV + a3

exp(a4 01 + a5 D2 + a6

JVH",' SALTS" (AUD/TVH)"

exp(U)

334
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IMF

COST = exp($ 4. $1 NU + 82 Iv 4 83 Ito

87
CCNV84 CCNU85 CCIV86 CCIU

(l+NCNV) 88

8
TVH

19

AUDB15

(F.2)

NCNU)89 (l+NCIV)810 (.14-NCIU) 11

CABLE 13 [(NU+IU)CABLE]81-4.

exgu)

41,

3REVEN1JE DCOST

SAUD SAUD

REVENUE - COST > 0 .

F.3)

Equation (F.1) is7theirevenue function. Its variables, and the-ex-

pected signs of their coefficients, are as follows:

REVENUE: The station'a net broadcaat revenue.
*4

NU, IV, IU: Dummy variables that equal 1 if the station is a

network affi?.lat6d UHF, ah independent VHF, or an independent UHF,

reOectively, 0 Otherwise. 'We expect the coefficients of IV.and IU

to be positive, because independent stations don't have ler share their

revenue wkth the networks.

,1"



D1, D2, 1j14:. Dummy variablesthat meager the 'degree of competition

in the market.. Categories,1 through 4 repre nt successively greater

. 4
competition, and the-dummy variables equal 1 if the market falls in the

.,,
.

,

corresponding categoryZotherwise. Categories 1, 2, and Olre markets
/

in which 1, 2, or 3 networks have primary affiliates and there are no

serious compeeAors for affiliation. A serious competitor is a VHF

i
,

independent in a market in which all three networks have VHF oUtlets,

or a UHF independent in markets where some or all of the networks have

only UHF affiliates. f it includes a serious coMpetitor for affiliation,

a market falls in category 4. D3 must be omitted from the regression to

identify the equations. We expect the coefficients of D1 and D2 to be
1 ,

positive, and that of D4-to be nkgative, reflecting* the greater possi-

J
, ..

bility of collusive pricing in stations with fewer.5arkets.

TVH: The numberof television,households in the market's ADI.

We expect its'coefficient to be positive.

SALES: ADI retail sales per ADI TVH. We expect its coefficient
.4k

to be positive.

AUD/TVH: The station's aiferage daily audience expressed as a

fraction of ADI TVH. Expectedcoefficient: positive.

4

u: A random error term.

Equation (F.2) is the cost function. lei; variables are:

dos : The station's total expenditures. \
NU, V, IU: We expect the coefficients of th

7
e dummy vg ables

/to be positive, reflecting their dechnical and on-affiliation dicaps.

I

(
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.0471131V, CCNU, CCIV, CCIU: Average total expenditures of competing

stations by catego : network affiliated VHF, network affiliated UHF,

dindependent VHF, independent UHF, respectively. Expected signs are

positive.

NCNV, NCNU, NCIV, NCIU: Number of competing stations by catego

Expected signsf positive.

..

/WVH: Sign is expected to be positive'.

CABLE: Cable penetration expressed as'a fraction of ADI TVH.

Byrimporting di§tant signals, cable systems in ease the station's

ircompetition and so increase its cost.of Prod cing any specified level
._

.

of audience. 'Hence, we expect the coefficient of CABLE to be'positi .

(NU+IU)CABLE: As an offset to the distant signal effect above,

cable.systems improve UHF reception, and so may lower the cost,of NU

and IU stations only. This coefficient should be negative.

AUD: Expected koefficient is positive.

The third and fourth equations, which will not be estimated, close

the system. &quation (F.3) is the Condition for profit maximization for

a station which is operating and equation (F.4) states.that the firm-must

at least break even for if to continue to operate.
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F.3. EMPIRICAL ESTIMATES

Equations (F.1) and (F,2) are estimated using a 1971 cross section

.o-f ,te.1,vision stations:. All stations within the 48 contiguous states
,

are included, except those in border markets, those that were in
. .

operation only part of the year, those for whichlwele or all of the
. .

required data.are.missing, outlying staiions (for example, the Akron

.station in the Cleveland ADI) and a few stationswhose performance

was so far below equally situated stations in the same market that
,

the profit-maxin4zation hytiothesis seemed clearly untenable in their_\
.

,

cases. Data for-sat lite staefons are aggregated with those for heir

parents. Five hundred,and -nifie stations remain "in. the sample
f

after these exclusions: f A1
'.. "%. t

'''' -. .1 ''.
Because (F.1) and (F,2) include endogenous explanatory variables..4

they muat be estimated bY sImUltaneous equation techniques to avoid

biased estimate;. We.uaed atworstage instrumental variables pro-
,

.cedUre. 'The-instxumentil variables for the first:Stage regressions -

ar.e NU, IV, TU and a chiliny variable for each marke,C.

'We also ,estimated the equations using standard two-Stage leAdt
,

. -
.-Aquares, where the instrumental variables for the-first stage are

all of the.exogenous variables in equations (F.1) and (F.2), but noi the
. ,

. ,

market dummies. The results were similar to those reported here, but 4.

with generally lower significan levels.
t

.

o
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REVENUE EQUATION

The estimated revenue e u ion is

log(REVENUE) = 8.754 - .309 NU

(56.54 (-7.16)

- .325 IV - .967 IU

(-4.09) (-11.25)

+ .302 D1 + .,071 D2 + .222 D4

(4.45) (1.57) Z4.99)

+ .984 log(TVH) .179 log(SALES)

(47.75) (3.29)

+ .721 log (AUD/TVH)
(16.39)

k2
.905 .

(F.1 ')

The numbers in parentheSed are adjusted t statistics, not simple

t's for the second7stage regresskon. They are calculated by.besing the

estimate of tire variance of ihe error term on the squared residuals

obtained when actual-values of the right-hand-side endodenous.,variable

(rather than values predicted by the first stage equation) are plugged

Into, the,estimated R reflects the fit Of the

;-, -
equation using actual Tather than fitted values o1AUD/ VH.

Several important elements-of,t,he-equation ariworth notihg: first,

a one percent increase of a statioes'Potential audience, TVH, leads to

yapproximately h one-percent increase in its revenuesi, given itS share.

4.1
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Second, a oneigercent inc ease in a station's 'share leads to approximately

a .7.percent increase in its revenues, given TVH. This implies that there
. ,

are "diminishing returns" to increasing a gtation's Share. Third, the

a

economic well-being of a station's market, as measured by retail sales,

has a slight effect a.station's revenues. For a station with a give

potential audience and i given share, hence with a given audience, one

,percent increase in retail sales increases the station's revenues by -

about .2 percent.

The principal anomaly in the above results is the negative coeffi-

cients of IV and IU. Since the network shares in the revenues that adverti-
- ,

sers pay fo advertising on affiliated stations, we kid expected that

these wquld both be positive. Also unexpected the significant

positive coefficient of D4. We had expected that the greater degree

of competition in markets in categoty 4, would shift the revenue curve

downward.

COST EQUATION'

When equation (F.2) was e timated-as specified in the previous

section the results were quice poor. Although the overall 4t was

# good, many of the coefficients had the wrong.stgns or implausible

mag9,1tudes. Consequently we'tried estimating equation (F.2) as an

"inveise cost function," with AUD as the dependent var.iable and

COST as an endogenous variable on the right-hand side. The results

in this form were mueh better, except for the coefficiepte of the

CABLE variables, both of whith were insignificant and had the wrong
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signs. When these vaiiables were dropped, the estimated equation was:

log(AUD) = -3.960
(-5.01)

-.621 NU
(-10.86)

-.5,33 IV

5.94)
-1.323 IU

(-13.41) ,

-.0313 log(CCNV) -.0075 log(CCNU) -.0216 log(CCIV) -.0133 log(CCIU)

(-6.37) (-1.72) , (-5.98) (-3.49)

-.786 log(1+NCNY) -.113 log(l+NCNU) -.408 log(l+NCIV) -.294 jog(1+NCI1

-5.85) .
(-2.59) (-2.68)

+ %740 log(TVH) + .517 log(COST)
: (11.79) -(7:85)

,'.
2

.g94 .
(.2')

ereveral.facets of this.equation are notable. First, the coeffi9ents

of au, IV, and IU are all negative and significant, as expetted. Moreover,

the-coefficient of IU is larger in absolute value than the coefficient of;

either of the others '''. which is what we expect given the çble handicap which

independent UHF statibaw face. Second, the'coefficient of iog(TVH) is sig---

nificant indicating ehat.an increase in the potential maKket of a station
. .

increases the audience which can be obtained at any expenditure level. The

'coefficient implies that a e percent increase of TVH leads to about a .7

percent increa'se in audience with station expenditure held constant. Third,

a one peicent increase of.station expenditures will lead to about a .
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percent increase in the audience% Since this equation imPlies that.

,cost'rises faster than does audience an.dthe estimate.of-(F.1') implies

/ IP
.

that revenue rises more slowly than does audience, a.determinate:tquill-
.

brium will exiat* Of the variables designed to capture the effects of

the expenditures of other stations, both the average expenditures and

6
the number of cOmpetintnetwork VHF stations are highly significant

and negative, as expected'. This'means that as the'total'expenditures.

of this group of cotpetitors increases, either because of an.increase

in the number of stations or because of an tncrease in their ayerage

spending, the cost of attracting any given number.of viewers also 4n-

creases. The coefficients of the variables measuring competition from

indtpendent stations, both VHF and UHF, are also negative and sig4fi- ,

cant. Those for network affiliated UHF hale the .right sign but are

not significant.

REDUCED -FOR1.1 AUDIEN E UATION

In principal, timated equations (F.1') and -(F.2'), together with

the profit maximiz ion assumption (F.3') are all that we neeld to cal-

culate equilibrfum values of audience, revenue, cost and profit for

any station. AdCling the positive profit constraint (F.4), We-could

further calculate by ic-r-ation the number of statiors any market could '

profitably support. In practice, we may well obtain etter estimates
1

starting with a reduced-form audiende equation. The f rm of such an

equation is derived by applying equation (F.3) to (F.1) and (.F4 andore?-

solving fof audience. Estimating the resulting equation we obtain

411
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log(AUD) = 2.116 -.869 NU -.482 IV -1.851 IU

(7.91) (-14.17) (-4.18) (-19.97)

-.0499 log(CCNV) -.0077 log(CCNU) -.0207 log(CCIV) -.0098 log(CCIU)

(-9.00) (-1.37) (-4.39) (-2.00)

,

=1.033 log(l+NCNV)--.384 log(l+NCNU) -.921-log(l+NCIV) -.255 log(l+NC]

(-6.13) (-1.82) (-4.97) (-1.80)
_ .

+ 1.174 log(TVH) -.011 log(SALES)

R
2
=

'2

4 .
(F.3')

The right-hand-side,variables are all ,those regarded as exogenous to

the station. Thus, a station's own expenditures axe excluded. The equation

is designed to khow the movement of a st.9ion's equilibrium audience in

response to changes in the exogenous variables that it faces. As expe ted,

equili1rium audience is smallest for independent.DHF stations and largest

for network VHF stations. A doubled market size,,TVH, leads to anapproxi-

mate doubling of the audiences of all stations. Both the number of competing

network VHF stations and their average experiditures significantly affect

a station's audience and the same is true for independent VHF stations.

The picture is mixed for UHF stations although all coefficients have t e

expected signs.
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