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FOREWORD

This;report was written as part of a research project for
the Departmeht of‘Communicatiohs. The'original&purpose of this
research"uas the developmeht of a methodology for the valuation
of the electromagnetic spectrum; Given. the admihistrative.al—

location of the spectrum into various totally different'uses,vit

became obvious that the value of the spectrum in any one use was

closely related to the value'ofrthe spectrum ih the-oompeting
uses.2 Hence, the value of the"landmobile spectrum, for'instancegi
depends.On the value.of'the broadcasting spectrum,'with which'
it shares‘the VHF and UHF ZonéS'Of the spectrum;‘hThe valuation -

of the spectrum in broadcasting led naturally to the valuation

 of the broadcasting licenses; the methodology was then eas1ly exs

rtended 1nto the valuation ‘of CATV licenses.

Throughout this research we have benefited With discuss1ons

'w1th several people, whom we would like to thank for their help

and adVice in.produ01ng this report.T In particular, we would like
to thank Dr. George Warskett of Carleton Uhiversityf(formerly of -
DOC), Dr. Michel Andrieu, and Mrs. Shirley Serafini ofADOC who
supervised the research.i Mr. Harry Halliwell of the CRTC, Miss
Beverly Hillman of DOC (formerly of the CRTC) and Mr. Jan Vanderteen_(
of DOC also lent their ass1stance 1n.spe01fic parts of_theiproject.

The econometric work benefited from the adv1ce ‘of Dr. Thomas Birnberg

of  the Department of Economics,-and Dr Richard Zind of the Faculty

.of Administration, both-athttawa University. Needless to say, we

retaih sole responsibility for all errors.



Dr.‘John Zerbinls of Ottawa Unlversity was associated w1th
the preliminary research leading to this project. He was initially
scheduled to be a principal investigator in the research and co-

author of this report. HlS 111ness and subsequent traglc death

_ from cancer at the age of 33 at the start of the project &eprived

us of a valuable collaborator and dear frlend




Chapter It

TABLE OF CONTENTS

1.1 .Inﬁroduétion

Chapter ITI:

Introduction ahd Background to the Study ,

1.2 The Theorétical Model

1.3 Data Considerations

The Valuation of CATV Licenses

2.1 Introdﬁction

2.2 Bésic>Data_Sources

. 2.3 The Demand Model. -

- 2.4 The Cost Model

2.5 The Profit Model

2.6 The Estimating Model

2.7 Data andvRésuits

 Chapter IIT:

2.8 Diséussion'andfConclusions

The'Valuation of Licenses in Radio Bioadcasting

3;1' Introdﬁction

3.2' Pfeliminary Considerations

3.3 The Theoretical Model

3.4 Data and Results

3.5 Discussion of ‘Results




Chapter V:

5.3 Radio

Chapter IV: The Valuation of TV Broadéasting Licenses

4.1 Introduction

4.2 Preliminary Considerations
4.3 The Model
4.4 Data and Results

4.5 Discussion of Results

Conclusions and Policy Implications
5.1 General Remarks

5.2 CATV: Results and Policies

5.4 Television

5.5 Conclusions



Executive Summary

The profitability and value of Licenses in Radio, Television,

and Cable TV

By Stylianos Perrakis and Julio Silva-Echenique

- This study is an econometric investigation of the’determinahts of profitabi=
lity and the resulting market value of a radio or TV broadcasting station, or of
a CATV system, This market value could be observed injthe cases of sales of assets -

and license. The prices pald in these sales, and profitability and cost data

: from DOG files. provided the basic information for our reseerch;‘:l” R

e :.ea et

The output of this study has direct relevance to regulatory policy.‘ A number

. \of‘characteristics of the license“that'areluniquely determined by the regulator "
. such as the allowed power of a television station, and the size of the franchisec

" for a CATV system are expected to influence profltablllty, and our results will

allow the regulator to determine the size of the economic beneflts that he bestow,

‘upon the licensee. This, in turn, will enable the regulator o assess the extent
3_of "unprofitable'" requirements (such as local programmlng in CATV and Canadlan—

. produced programs in TV) that he may impose upon the llcensee.A Further, were the re-

gulator to decide to auction. the 1icenses, the results of this study would allow
him to determine a réservation price or an estimate of the proceeds from such an

auction{

The methodology used to determine the value of the llcense is the’ standard

" ‘method of determlning the value of any income~produc1ng asset, This value 1s equal

- to the capiltalized stream of expected net earnings minus an adjustment for risk or

risk~-premiunm. Thevnet'earhingS*or profitability are determined on-the basis of the



’ﬁicro-economig theory of ﬁhe firm under monopoly orvolig0poly9 The-adjustmént
for risk is measured as a résidual after subtracting the annuai interest charges
of the market value from the expected profitability; its.determinants are found
as extensions of the profitability estimatesf The basig tool isrleast'squares
regressionf " |

The results obtained_may be summarized briefly as follows: CATV profits de-
pend on Ehe size of the franchise (measuréd in terms. of potential subscribers),
‘tﬁe subécription price alléwed by the regulator, and a number of other secondary
terms, among which local programming has a negative effect on profitabilityf A
number of these factors also afféct the observed risk—premiﬁm. .It'was found that’
the CATV systems in our sample were quite profitable; but‘they also wéfe berceived
by the market as being quite riskyf This.risk‘was noﬁ found_go,come from portfolio
effécts, and we interpreted it as being due to institutional instability and juris-
dictional or fégulatory uncertaintyf

Pfofitability in radio broadcasting waé found to be different between CBC.affi—
liates and independentsf For the CBC-affiliates the profitabiliﬁy was.found to de~
pend on‘éxogenously determiﬁéd variables (ifef by the regulatof)? For'independent
‘rédio stations the prdgramming effort appeared as a significaut determinant of pro-
.fitability, In this case the programming éffort'was chosen optimally by the broéd—
caster. In both'CBC;affiliates and independents the average profitability did not
appear to be much‘higher than the riskless rate of interest, Hgncg, the "risgk-
premium"’did not have a uniform sign throughout our sample, -

In television broadcasting the regulator-determined variable of the AB contour
population (a function of the allowed power of the station)‘isitﬁe moét important

determinant of profitability. Other variables playing a role are an index of the




number of competing stations, and the family income.‘ CTV.affiliation also has-'
a significantly pos1tive influence on profltability. The average profitability
of TV stations is quite h1gh both with respect to the fixed investment as well
as with respect to the purchase value of the statlons.. |

The policy implications to.be derived from such a study were-discussed ear-
lier. Since CATV profitabillty is a direct function of regulatory policy, we re-

commended the transfer of franchise award Jurlsdlction to local government, with

the proviso that the franchises be auctioned and the proceeds used for local go-
; vernment: finance.A,In thlS sense the recent recommendation that jurisdiction over

" CATV be transferred to the provinces 1s a step in the right direction; We recom-

mended a similar auction system for.TV-and radio, but in case this is thought im=

practical we recommended that Canadian content requirements be made an increasing

function of the size of the AB contour of the station (measured in audience terms).

With additlonal data the. methodology developed in this report may: be used to

evaluate the~follow1ng items: a) The 1mpact of the divestiture legislation upon

.the value of radlo and CATV licenses. b) The 1mpact of Canadian content rules

upon the profltabillty of broadcastlng stations. ¢) The valuation of the spec=-

itrum in broadcasting as opposed to competing uses, such as, for instance, land

mobiles.



CHAPTER TI: INTRODUCTION AND

BACKGROUND ‘'TO THE: STUDY

1. Introduction.'

In.recent Years the economlc and cultural issues arising
out of the pregulation of Canadlan broadcastlng have become

the focus of a llvely debate._ Whlle the cultural - 1ssues are

- prlmarlly of domestlc 1nterest the economlc questlons ralsed
Aby the operatlon of the regulatory process in broadcastlng

'transcend the realm of the country - In- Canada, however, the

two sets of issues cannot be separated easily, slnce the- cul—
tural guldellnes 1mposed upon broadcasters by the regulatory

authority have uudoubtedly'imbortant econonmic Consequences{'

The institutional context of the broadcastlng 1ndustry in
Canada is falrly well-known in its ssalient features and needs to be

sumarized only very briefly here. The three main components of the

1ndustry (AM radio, TV, and. Communlty Antenna Television or CATV) are under

the jurlsdlotlon of the same regulatory authorlty, the Canadlan Radlo—
telev181on and Telecommmications Commission (CRIC). Each oomponent has
its own.speéial product and market structure. Thus, AM radio stations
operate uuder the market structure of oligopoly with rigidly controlled
entry into the market under the form of licensing by the CRIC. They
compete for audience (and thus, for advertising revenues): prlmarlly w1th

each other, although the "produot",that they sell (advertlslng time) is




a close substitute of products sold by other types of firms (e.g.,neWspapevv
and TV advertising). Television stations are also in oligopolistic

ﬁmxdcets wifh controlled entry, bﬁt the competition in their case:is

broader and may extend ovex'narkets that are considefably less well-defined
geographically; this because CATV may bring distant signals into a
geographical market, while simultaneously ﬁroviding access to wider

audience than would have been availablé to a particuiar TV sfation’on’the‘
basis of simple off-the~air broadcasting. Finally, CATV differs'substahtialiy |
with-an excluéive franchise over a particular geographical area and revenue
faiséd by the sale of its services to the households located in its

franchise area.

-In addition ﬁo controlling entry in the industry thréugh
licensing the CRTC also contrdls the type of product offered
by Canadian broadcasters under the form of various Canadian
oontenﬁ regulations. It élso controls the type of product
offered by CATV"through_various proviéions concefniﬂg the type
of signals carried'by CATV licensees in their areas and through
various requirements about local ﬁrogrammingAand'bilingualism.
Finally, it regulates the price - charged by the CATV 1i¢ensee

- to his subscribers.
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The questions raised by thisitype of regulatory setup
in a cultural context have been multlfold First of all.
there has been some concern on the part of broadcasters-
about the 1mpact of Canadlan content regulations upon. the

profltablllty of thelr operatlons. Second,. the 1mpact of'

CATV upon the size of the audlence of Canadian TV stations

(the so-called "aqudience fragmentation“) has created'pressures;

on the part of TVfbroadcasters for a tighter'regulation'of

»CATV the . CATV segment of the broadcastlng 1ndustry has, of

course, reslsted these pressures. Thlrd the practlce of the

CRTC of granting 1ts 11censes at’ (v1rtually) Zero pr1ce on

_ the basis of regulatory hearlngs upon specific appllcatlons,
.+ and of allowing the licensee to sell.his;llcense on the open
,narket and realize the profits fromtthis sale, has‘generated
' soﬁeycriticismt Finally; the transfers of broadcasting oﬁner-
o ship.generatedtby such license sales has:created”some concern.
.about the'concentration of ownershiplinfthe~broadcasting in—

Vdustry and thelimpiications of such a concentration fOr,polit—'

1cal control. l

Wlth ‘the exceptlon of this last p01nt the contents.of."

this study arerdirectly relevant to the above policy questions.

The issue of the profitability of-the’AMVradio andcTV segments

.of the broadcastlng 1ndustry under current regulatory practlces
is central to the 1mpos1tlon and enforcement of cultural reg- -
.vulatory obJectlves.. The profltablllty of CATV has obvious

";.implications,about the ability of that particular:sector to



_he

abéorb further regulation, as well as to finanée local
brogramming and cher cultﬁral activities>considered ben-
eficial on grounds of cultural boiicy. ‘Finally, the prof-
itability of licensees is also central to fhe issue of
" the pricinngf licenses and the‘diversion towards private
interests ofAbrofits that may properly belong to the bublic
-at 1arge. o |

With respect to CATV the profitability question hés
been the subject of several well—kngwﬁ-studies'(primarily
‘in the U.Sf)'as soon as the importance of the sector became
:obvious 2; .Similarly, the imbact of CATV upon local tele-
vision aﬁdienceS-was already recognized in'verj early studies
-(as in the 1966 study by Fisher et al). The current policy
of the Federal govefnment zig the CRTC_towards this iﬁportant
segmént of broadcasting that has such a crucial effect ﬁpon
‘other segments is very unélear; principally Bedause of juris-
dictional debates with the prpvinciél governments. The re-
sults of this studvaill help to highlight the importance (in
:economic terms) of ﬁhe jurisdictional debate by establishing
what determines the profitability of CATVJlidensing'in Canada.

A final area, in which this study has a direct bearing,
is the allocation of electromagnetic spectrum betweén broad-
casting and other competing use. This allocation is done by
the"Department of Comﬁunications (DOC) by an arbitrary seg—l
mentation of the sprectrum into zénes specificallj.alloéated

to broadcasting or "other" uses (chiefly landmobiles in the




VHF and UHF zones of the'spectrum) To the extent ‘that - D |

~ this segmentation creates a scarCity of broadcasting

spectrum in a'given zone and region by allocating "too:

little" to broadcasting this is gOing to show up as high

| profits of the TV stations in those regions.- While, in

the absence of acs1m11ar study for land mobiles, the re-

sults here are not sufficient to allow us to resolve the

bspectrum allocation problem, the profitability of TV and
AM radio licenses are certainly an indicator of the extent

: to which further increase of the number of such stations

in a given region may be considered des1rable on economic
grounds. o

' In this chapter we cover the theoretical foundations
oflthe models used in this study, as well as thewtype of
data used Subsequent chapters w1ll discuss in detail spe—

lelc characteristics of the estimation as 1t pertains to .

- each one of the’ three segments - CATV, AM radio and TV,
. well as particular details of the theoretical models. The

:alast chapter w111 discuss the result and draw the appropriate

policy conclusions.

2. ' The Theoretical Model -

Since entry'is'not-free in each one of the~segments“of

broadcasting, it is expected’that:those firms in-the industry

'w111 be experienoing economic profits, i.e. 1ncome over and

above the total costs of production (the latter properly



defined). -These profits are rent accruing to the scarce.
factor possessed by the firms in the industry - namely . -
~the license. The purpose of this study is to determine

how this rent (the value of the license) varies with the

physical and economic characteristics of each type of
license. |

The conceptﬁal problems in estimating the vélue of a
license directly are fairly serious. Accordiﬁg to ecoﬁomic’
theory, the value of a license (like that of any ésset) is
equél to the cabitalized stream Qf earnings accruing to it.
In practicé, since the earnings are never consfant ojer time,
ﬁhis means -that an.average value has to be eﬁtimétéd and an
~adjustment for risk applied. This adjustmeht takes place
either by decreasing the average profits in the ﬁumerétor of

the capitalization formula (the certainty equivalent'of:the

random profits) or by increasing the discount rate in the

derominator to take risk into account (the risk-adjusted dis-

count rate). However, economic and financial theory are not

very helpful in determining the adjustments for risk by ..either

one of these methods, as will be‘ékplainéd below.3
Consider a certain asset that produces a féndom,profit
T per pefiod.- Under certain assumptions it .can be shown
that the value of this stream of m's over time 1s equal to
the expectation of m minus the adgustment for risk, the latter

being related to the general fluctuatlons of the economy (sys-

vtematlc_rlsk). This body of~theory, the so-called capital




ment for risk -equal to the covariancé of T with some general

aeset pricing model or CAPM yields a formula for.the adjust-

index of the economy (the return on-the "market portfolio"),

times a'barameter A’ called the market price of riek»that is

common to all assets. . Analytically, if RM denotes the return

to. the market portfollo, rF the rlskless rate of 1nterest

V the value of the assetb and R E'% 1s “the rate of return on

" the asset we know that by CAPM LR

. " ' o N - - .
(1), B(R) = EM o o 4 p(B(R) - vy o
, o v ' : : o , ~ : |
where b is systematic risk of the asset, equal to COV(S’R ), |
A » . .,0M 
2 . . PR .
oM being the variance of RM and E and Cov. denoting the ex-
pectatlon and covarlance respectlvely. The.result'becomes,
7'on setting X = E(RM; and R = % in (1).
o 5 : - ,
M _ :
- . ). | v
(2) (m) _ rg = AIQBXQEJEEl R
.V ' ' vV o

from which we derive the Valuation equation
E(m) - ACov(m,Ry)
r

(3) V=
R

. : . N
Since, in theory at least, w and PF are observable, while'RlVI

can be represented by a sultable proxy, the above equation

(3) can be used as 'a basisg for license valuation, since A 1s

. C n
also derived from the parameters of the distributiOn of RM'

Unfortunately, the appllcatlon of CAPM to° Canadlan data

'thas not yielded very good results to thls date. For one\thlng,



there 1s a serious question about the index to be used

as a’brexy for EM. Some studie35 have_used the Toronto
tStoek Exchange (TSE) index returns, although as Granf |
implies (p. 3), CAPM was not intended to be applied with
a market index con81st1ng ‘of listed securltles in a 81ng1e
organized index. More recently a lengthy crlthue of
KCAPM by Roll has ralsed serious questions about the empir—
ical relevance of CAPM with any by necessity incompletely
representative index of market return. . These comments are
barticularly relevant to the Canadian context,‘since a sig- -
nificant‘bropoftion of the totalvfinancial in&estmenf in
Canada takes.place in the organized stock exehanges in
kthe U.S. Whether Canada and the U.S. are pert of a single
Acabital market. or not is a sighificant theoretical question
 whose answer would necessitate a major research on its own.
'Unfortunately, the answer to such a questlon is central to
:the valuation equation (3) since both A and the covariance
term depeﬁd on it: clearly the choice of an index of ”market
’return" would be dlfferent in a 81ngle rather than a segmented
'capltal market. |

Fortunately, an.alternative approach to the estimation of
(3) exists that does not need data on EM‘ According to the
CRTC policies, the licensees may sell their assets (inciuding
the license) in the open market. The sales price (adjusted
for liabilities) represents then an estimate of the value V,

no matter what the market return is. In other words, the sales




price is the sum of the value of»the physical assets plus the
economlc rent accrulng to the license. On the5basis of (3),
thls sales value, together with 1ndependent observations on

the operatlng proflt of the llcensee can be converted'lnto

_an estlmatlng model for the rlsk premlum ACov(ﬁ R ). w1thout

v

any data on A.or RM

The basic methodology and modelling of this report;ithere—

fore, proceeds as follows:. on the basisxof'the market and:

~cost‘characteristics of the licensed operation:anJestimating

equatlon with T.as’ the dependent variable is developed covering

a pooled Cross-— sectlon and t1me series model Given thls model

for T, a second estlmatlng equation for the risk premlum is

' developed, in which the.premlum is the-dependent varlable and

is measured by the quantity E(m) - Vrp, which by. (3) is

-equal to- ACov(m, RM).-pThe sample in this second estimation is . .

- cross-sectional and consists of licenses that were sold and

bought. The expectation E(m) comes from the first estimating

‘equation, while V is measured by the sales price. The inde-

pendent variables in this second equation have to conform to

the fact that the dependent variable is proportional to a
covériance.between two terme;(one of which was estimated‘by.

another equation.

The estimation model based on the CAPM is one of several

possible explanatory models for the risk premium{, Ae‘aEmatter’

- of fact, the CAPM has, until now, been applied;only to short-

term (month—to—month'or; at most, year—to—year) transactions,

in a universe of frequently_traded assets, namely the financial
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assets of corporations. Here the transactions are much mofe
infrequent, the transferred aSsetS are not as easilyrmérketable
~as financilal securities, and the risk considefations afe,'per—
force, of a long-term nature. For this reason we’shéil examine
'briefly the implications of some alternative hypotheses in the
context of our estimation model. |
 To begin with, the estimation méthod is baséd ooAthe as-

sumption that a risk premium exists, i.e. that the sales pfice
V is less than the capitalized expected profits. The model is
élso consistent with the (unlikely) event that the risk premium
. iS»uniforﬁly negative, 1.e. that the license—holders'jprofitS"

movye counteréyclicaliy with the market portfolio returns. It is

not quite clear what the situation is if the observed risk-premia

in our sample are partly positive and partly negative. Presumably,

this'can be interpfeted as consilstent with the fact that %—L£l= V;g

B :
or that m &nd RM are uncorrelated. Hence, a first test 1s whether
the risk premium, E (T) - VrF is significantly different from zero

in our Sample.

Arsecond concern 1is with the other typesnof-risks faced by
licenses and not taken into account by the CAPM. Such risks are
the long-run, institutilonal change-type riks, and they are par-
ticularly important in the case of CATV. These changes, although
they cerpainly decrease expected profit,‘are unrelatéd to:economic
flucéuations as represented by Rwland, as such, are not estimable
oy‘our model. We:shall tfy ainumbef of alternative formulations,
although thé precise identification of tho determinants of risk-

premium is rather difficult from our limited data base.
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-The above;general;model will he applied‘succes—'
' sively to CATV, AM radio and TV. In subsequent chapters the -
’particular specifications of the estimating equations Will be

developed for each one of these segments

3. Data Considerations

For the. application of the valuation model we}need a

’sample of sales prices of broadcasting and CATV fleS,,

V.together With the corresponding profit data on these firms.

. . . . R . R

For TV stations the sales prices were collected from the
CRTC's public files, and-cover the_periodvl967-l9]7.._This
_period was not uniform in regulatory policies. In
addition, the impact of CATV was not felt yet in all TV :
markets in Canada. _Finally, the CRTC obliged all‘foreign
firmsvto/divest themselves of their broadcasting assets;.this'_‘
divestiture.took place between 1970-72. For thisqreason'the
TV sample is not considered as good from the point:of .view of
uniformity as the othervtmo.samplestv_Further»discussionVof
the sample Willitake place in Chapter‘IV{. |
For the CATV and AM radio the basic sales data was

provided_by the CRTC's Background Study'5,'and covered‘the
period 1972-77. Each cross—sectionalfsample was further
_reduced in size by eliminatingssimultaneous sales'oflmore7
than one CATV system;'forvwhich~a"single’price was provided,
as well as separating the AM radio sample into CBC affiliates
and independent stations, the reasons for this separation Wlll’
be discussed in chapter III. The CRTC data also prov1ded sev—
eral characteristics of the market and operating‘structures

of the firms, that played a role in our regressions.
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For all firms included in the three samples the profitability
data, as well as other pertinent data, came from files held by DOC. .
The data available covered the period 1972-1977. This data was used for

the estimation of the profit equations.

Clearly, the data limitations came prijﬁarily froﬁl the side of the
sales price. - The cross-sectional samples were rather small and (in the
case ofv TV) non wniform. By contrast, the profitability equatioh.s had
six times as many obser*vatioﬁs and, consequently., yj.élded considerably

better statistical results.




'l E U BN IR & N G BN AR B D aE AR B BN B BN O

2)

3y

43

5)

=13- -

For a good summary of ﬁhese'issues see the article

by  Robert. Babe and the references cited in that article.

See, for instance, the articles by Comanor and Mitchell,
and Crandall and Fray

The model below was flrst presented in the study by

-Perrakis, Sllva ‘and Zerblnls (hereafter PSZ'~report)

;Equatlon (1), is a fundamental equation of flnan01al

theory. . See, for instance, Weston & Brlgham, Ch ll

See, for 1nstance, the relevant comments in .the article
by Dwight Grant. : :
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CHAPTER II: THE VALUATION OF CATV LICENSES

l;‘_lntroduction

We shall develop a model that allows the estimation of

the value of a CATV license, based on the CAPM theory developed

in Chapter I, and using data on the sale prices of CATV systems.

Although‘the ultimate'estimating method forithe CATV license-

values is. very similar-to the one that will be developed‘for
'broadcasting,: the theory leading to 1t is somewhat different

,;and will be formulated in some detail below It relies

fairly substantially on recently developed econometric models
that have been used to estimate\the demand»for1QATV services
in.Canada by Munasinghe and Corbo (MC). That stwhu»inpturn;
was an adaptation to Canadian conditions of the well-known

work by Noll, Peck and McGowan Economic Aspects of Telev1sion

Regulation (Washington DC The Brookihgs Institution; l973)

N

. Our problem is to reconcile theoretically the estimating model

based on CAPM, which refers to the value of the license, with

that of MC, which refers to the demand for CATV serVices.v

Alternatively, if the CAPM is not accepted or if‘it:is felt that

other sources of risk are also important, we must infer plausible

hypotheses about these sources;"



- 15 -

In Chapter I the value of a,brbadcastingllicense
‘was shown to be equal to

(1) VvV = E(I) - ACov[l, R_]

Ty
where V is the value, I the.annual profit,‘Rm‘the-reﬁurn (or
earnings) of the market portfolio, T is the risk-free rate
of interest, E and Cov denote expectation and covariahce res-—.
pectively, and A is a parameter ihterpreted as the "market
price of risk", whose separate estimation is not needed fsr
our purposes. The crucial.question is what variables are

going to be used as estimators of E(Il) and Cov[H,'Rm]}v-The_

market demand as well as the cost conditons for a CATV licensee.

are quite different from those faced by radio or TV broad-
casters. | |

In what follows we shall outline the various elements of
the CATV modélg namely the demand and cost, as‘well as the
- way they are.cohbined into the license valuation equation (1).
In addition to the studies mentioned above, we shall also rely
. on the doctoral dissertation by Leonard McRae Good "An Econo-
metric Model of the Canadian Cable Television Industry and
the Effects of CRTC Regulation". The First step, =
however, is an outline and discussion of theAaVaiiable data,

since our. estimation model will have to be "taillored" some-.
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what to this data.

II. 'Basic Data Sources

The necessary data for the final estimation of the value
equation can be classified under three possible headings
a) - Economic,characteristics of theuperformance of a particu-.
lar_CATV;licenseevb)_ Technical'characteristics;of a:CATV
system ¢c) Observed transfer price of a.particular CATV sys-

tem. OFf theseldata_(a) and (b)‘are of a pooled cross-sec-—

-tional and time-series nature, while (¢) i1s purely cross-.

sectional, covering scattered CATV assetiand license trans-

fers cver a time period from 1972 to 1977. Since this was
i numerically the weakest data set, the entire'estimation&pro-

- cedure evolved around it.

The data on transfer prices of CATV licenses was_‘drawn
from CRTC's Ownership Study Group study, published

in 1978.’ In it'a sales price series‘was derived,

- ‘corresponding to a 100% transfer price, i.e. adjusted for

liabilities and.for partiai.equityﬁtransfer (proyidedvthe:
transfer exceeded 50% of tne.total equity).»,This series had
a total of 27 observations of~individual licenses and group
transfers, of which'26 were with complete data. A20‘of these
prices were_for individualAlicenses,-andnthe~remainder‘were

sales of groups of two or more- CATV systems. The‘data base

for the CRTC}s study included also some ofithe technical cha-
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racteristics of the systems that will be used in the subsequeht

estimation. - Although the definitions used in the CRTC?S'Studj

‘are far too restrictive for our purposes, it was felt at this

point that the collection of additional primary data was. $im-
ply not worth the effort, given the well-known state of the
CRTC's files. The 20 (or 26) data points would be sufficient
for eStimating purposes, provided the number of explanatory

variables #&s kept down to manageable proportions.

The rest of the data, pertaiﬁing to the economic characteristics

of CATV operations were extracted.from the DOC's Filegue THé‘Yeabé'fhat~were .

included in our estimation were 1972-1977. TFurther diseusSion of the

data will take place after the estimating equation has been'developed.

ITT. The Demand Model
' The CATV licensee is basically a regulated monopolist,

'to whom a francﬁise is granted over é given geograbhical re-
gions The choice of the regioh is an exogenous policy deci-’
sions hence the moﬂopolist has no say‘as to the number of

his potential‘subscribers. Given the franchise, thé licensee
has an incentiveAto'wire the entire area of hié franchise
starting from-the most "profitable! region:(theﬂarea with

~ the highest population density), assuming that'the anticipated




,(2) 1n[{(I-P)/I]
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- revenue exceeds the annual cost of'wiring."HenCe,‘svstem age
‘is expected- to be'a\factor.in,estimatingAeXpected.profitabi-'
aelity and risk. Fortunately, in our case the.syStem‘age is-

" quite high,‘always at least equal to four’Years,'which im-

plies.that’the systems 1n our data base are almost at steady
State as far~asuinstallation'and expansi‘on“‘are'concerned.1
The demand for CATV ‘services 1s measured by the penetra—

tion ratio (PR), a variable that Jis equal to the number of .

" actual subscrlbers as a proportion of potentlal subscrlbers.

The value of this var1ab1e is clearly dependent on’ the alter-
natives offered by the presence‘of.CATV vis—a4vis-over4the-

air broadcastinééAthe subscription price:relative,to_the

subsQribersf family‘income, and the effort_that-CATV licensees
“'maké in trying to recruit more sUbscribers,'as well as in

.trying to improve their own programming.

In the aforementioned MC study the followihg estimating

equation was developed:

lnf(T) + F(X) + e’ \

ln(PR) B = a0+a lnCA+a21nCP+a3

where I represents the d1sposab1e fam11y 1ncome, P is the

subscriptlon prlce, @A = 1+CA, and CA are the advertlzlng

and promotlon costs per potent1a1 subscrlber, §P p>

CP are the live programmlng costs per potent1a1 subscrlber,

1+C_ Aand

T is the system age w1th f(T) belng a fltted functlon, and

- F(X)<1s a function of a set of technical varlables measurlng
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the quality and variety of CATV televisibn programs relative
to the'programs available over the'air.‘ EQuation (2) is
baéedvupon thé following assumptions: the éubscriber has a
chdice between better programming (through CATV), and higher
income- (through not paying the suBSdription price). His
utility function is assumed to be 1ogélinearyin income and
'programming‘quality. He will choose to éubscribe‘to CATV
1f the value of his Utility, evaluated at family income I-P
and the CATV programming quality,_exceeds the value of his
utility at income I and over-the-air programming quality.
The importance of TV programming relative,ﬁo income is mea-
sured by the ratio of théir exponents in the'ﬁtility funé;

~ tion (the "taste" parameter,'characteristic of the indivi-
dual subscriber). This ratio has a probability distribution
(assumed exponential) over the pbpulation pf_potential sub-
scribers, and a potential subscriber will become an actual
subscriber if the "taste parameter” has a value larger than
a given function of relative income I-P, and relatiVe pro-
gramming quality (with and without’CA%V). The»benetration
.rafio will be measufed by the proportion of those potential
Sub$cribers whose "taste parameters" satisfy the above ine-
quality. The assumption of an exponential distribution -
mailows us to reduce ﬁhe complex algebraic manipulations into

the relatively simple estimating formula (2).




In our case we shall adopt’the abo%é‘MC formulation‘in
itS~g§neral.linés;‘QXcept that the relative programming qua-
‘1ity function F(X) will assume a'simpler form,‘insofar that
fewer channel classifications will be included: Thus;?We
shall distinguish on1y Canadian“and‘U;S; channels redéiVed
over-the~air or,overrcable,_Wiﬁhput any-disaggnegétion inﬁo

primary, and’duplibate networks, or independeht stations;n'

' The data provided in the CRTC study for the 27 systems has

only three variables, total number of stations available
over-theeair, number of US statipns, énd number'of,Caﬁadién
stations avai1able over cable. In order t§ disaggfegéte:the
over-the—air recéption.into USjaﬁd Cénédian channéls we"K

shall assume that all over-the-air éhahnéls are Canadian~if

“the total'over—the—airéhumber.isfi_the number”of Canadian

over—cab1e~stations, the difference being made-up of US sta-

tions whenever the number of over-the-air-:stations exceeds

_the over-cable Canadian stations. Given the cﬁrréﬁt~CRTC"

channel allocation polidy, this aSsumptiéﬁ is pfobably'not
very far off.the mérk;‘_ |

The Subsoription priCe’variab1e is'an exogenous vériable_
in thé:demaﬁd.sbeéification;-but in the”profit.équation i£
cannot be used as an independent vafiéble if 1t 1s under the
control of the licensee.. Sinqe.thevCATV,firmé are_reguiated‘

by the CRTC, the choice of the subscription price is not free.
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Traditionélly in cases éf'regulaﬁed monopolists we assume
'either price or rate~of~return regulatioh. The consensus
seems to be that the type of regulation in CATV‘is brice_re—
gulation,'or,’as Good‘says_(p.>1ou) quasi—pricé regulation,
insofar that the subscription rate once chosen cannot be
changed unilaterally or without extensive4justification.*.
We shall adopt for our.purposes the assuﬁption_of an exo-

genous price, outside the influence of the firm.

. IV. The ‘Cost Model

The cost function must relate the size of the opérating'costs of

a CATV system to the "output" of the system, namely the mmber of actual
subsgribersd The number of actual subscribers, on thé other hand, ‘is
equal to the number of potential subscribers times the penetration

~ ratio. An additional variable that may conceivably affect the cost
function is the technical size of the system, under the form of cable
miles. In ofﬁef words, the hypothesized form Qfgthefcost function is:
(3) ¢ =c(q, M) I |
wheré Q ére the actﬁal subscribers and CM the cable miles.
This equation will not be estimafed separatelyras éuch, but

it serves as a convenient analytical device, together with




(2), in order to analyze ‘the profit. equatlon (1).

~In earller work the form of the cost funetion fltted to
CATV data followed more or less similar.specificatlons, Thus,\
’inhthe\Intefnational Institute of Quatitative‘Economios'w
(IIQE) Final Report under the title "Economic Study of the
Financial and Market‘Characteristics of the l6'Largest CATV
CompanieS'in Canada' (Jnne_l974) the estimated equation was
" a third degree polynomiailin Q and linear in CM, but the
ooefficient of CM was not significant and that variabie was
eventually dropped. InaGood's dissertation, on'the‘other
hand, . separate equations Were fittedhin the‘Various cost com-
ponents containing polynonials of Q, of CM, or of both. Since
onr'eventual estimation. is going to have operating profit as
a dependent variable, we do not find this\disaggfegation'
meaningful in~our.case,

A final remark on the cost side concerns the inclusion
of depreciation .in the~total operating costs.<'In_the*IIQE
repoft it is pointed out that-several‘CATV systems rent or
- Lease cable and headendtequipment instead of owning them,-

1) that the rental: charges are part of the technloal costs,
whlle no slmllar cost element appears in the case of compa—
- nies owning their own equlpment_ ~For thls reason the IIQE
report includes‘depreciation astpart of the estimated‘CoStt
function. In ourvcase the purnose ofvthe estimation is to

find.the value of the CATV license,; which is equalAto the
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capitali;ed risk—adjusted expected cash flow aceording ﬁo_(l),
‘hence the depreciation shouid not be sﬁbt&xméd : eince it
forms part of the cash flow to the licensee. On the other
hand, this will cleariy introduce a discrepancj between the
owning and renting CATV systems. To eliminate this.discfe-
pancy we shall subtract from the annual operating profit a
charge‘equal to the total investment (fixed assets) times

the riskless rate of interest. This will give us an estimate
of,the economic profit (net of eapital'cosﬁs). Since the.
systems that own all thelr equipment have a higher fixed

cost than those who rent it, the subtraction of the_fixed

_ asset charges will put both systems on an equal footing in.
the estimetion?

V. The Profit Model

In putting together the results of the two previous 
~sections. we denote by QP the petential subscribers'of the
CATV system, implying that Q = (PR)QP. The_operating
profit of the“system is then‘equal to P(PR)QP - C. The
licensee wants to maximize this operating profit by an appro-
priate choice of the variables ﬁnder his control. From
equation (E) C is similarly a function of the product
(fR)QP, as well as CM, hence the licensee maximizes profits
threugh his influence on the penetration ratio PR. This,iﬁﬁ'

fluence is exercised by means of the promotion and adver-




© tising costs per'pOtential subscriber,,i*e; C

tio PR. Therefore, the first-order conditions (assuming G

ool

A»Of (2). Another
possible variable thréugh,which_the.licensée'affects PR is

@P,Vthevprogramming-costs‘per~pbtentialzsubsdriber} However5

~although the MC study showed a positive and significant re-

lationship between Cp and PR, there is some question ‘as to
Whether‘@P is‘controlled‘by the 1icensée or reflects‘the'dee
sires of the regulator. LThe CRTC's intereét'in‘lobal pro-
éramming i$ well-documented and long—standing,?and Goodfé reQ

sults ‘seem to imply clearly (p. 110) that local programming

"1s done primarily.because of regulatory preferences. We

- shall treat EP-as an exogenous variable;

i From (2).it is clear that PR is é continuously‘increa—
sing function of Cp s §£§-> 0 . -ﬂence, the’liceﬂséeAbﬁ'éhoo—.
\%
singiﬁA effegtivelj chooses the level of the penetfation‘ra_
P
exogenous) are

S (p - %%1% =0

corresponding: to the familiar‘équality ofvpricé and margihal
COSt? even though the licensee ‘is essentially a regulatéd-

manbolist; -This'marginality COnditidn'arisesrfrom‘the fact -

“that through promotion and advertising the licenseé is able

to affect his own demand eVenAthough the,pfice;is fixed.
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The first-order condition (4) yields an.implicit ex—
preséioh for the actual number of subscribers Q; which 1is a
function of the subscription price P and thé cable miles |
CM. Since Q is equal to (PR)Qp, and Qp is exogenous;Athe'
choice of thé optimal Q determines automatically thé_opﬁimal
PR. From équatidn (2), on the other hand,'thejoptimal PR

"is in a one-to-one correspondence to an optimal value of.
the promotion'and adverﬁiéing expenses per potential sub-
scriber EA’ which are thus determihed.from the.firSt—order
conditions (4). Since all other variables in (2) are exo-
genous, they would also enter into the expreséién for thé
méximum profit that the licensee will realize. After sub-
stituting the optimally determined EA as a-funcﬁion of ‘the
other variables, the expression for the'CATV profit becomes

(5) I = HP, QP’ —];_E—:E': CM; EP: T; F(X)] s

{

where all the Variables entering the profit function have
already been defined in the demand and cost sections. A |
“closed form anélytical expression. for (5) is not feasible,
due to the highly non-linear nature of (2) and (3)w Insteéd,
we shall try to adopt one of the well-known flexible forms
of the’profit funetion, such as the transcendental logarithh_
mic or trahslog or the generalized Leontieﬂ3. It has been

shown that these. forms correspond to a second order'appro—

ximation to an arbitrary function, and as such are considered
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satisfactOry for our purpoSes. ‘The'only’reservations“arise
with respect to the. necessary degrees of freedom, s1nce the

avallable sample size is of necesslty rather llmlted

VI. The. Estlmatlng Model

Let the subscripts i, t 1nd1cate the ‘CATYV system and the

timevperlod respectlvely.' The avallable data consists of

the Cross-— sectlonal sales value observatlons over the llmlted
'sample descrlbed earller, plus the 31x—year data for pro—

'flts, costs and technical characterlstics avallable from the

DOC files. As explalned earller, the relative quality

function F(X) will have the following form:

u
where the Variables"fXC and X, are defined as

.l _»1+NCC ’X _-l+NCU : andA-;
_— T 9 - s -
c l+l\TAC L l+NAU :

cc I number of Canadian stations available over cable.

Ac = humber of Canadian statiohsuavailableﬂover-the—air;.

cu number of U.s. statiohs‘availablenover cable.

1t

AU number of U.S. stations,available‘over-the-air;;.
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For notational economy denote by Yit = Lylit’yQit""’y8itJ

the vector'of'values of the exogenous varilables of equation

(5) for system i at time t, where in terms of our notation
- _ I-P - =om -
y1 = P, vy o —--QP: y3 =TT Yy = CM, y5 = CP’ Y6 =T, y'7.: ch

g = Xu' The general forms of the translog and generalized .

Leontief profit functions are as follows:

: , 8 8 .
(7a) Inll = ag + _§ a;lny; + ;_ aij(lnyi)(lnyj) + e (translog)
: i=1 : »j=1
8 8 ) , . _
(7b): T =D, +-iE byys *+ ?; blj(yiyj) + € (gen. Leontieff)

' where e is an error i % J term subject to the usual assumptlons
Since we have only 20 cross-sectional data points and 120

pooled cross—-sectional-time serles, the number of parameters

is tOOalarge, especially for the cross-sectilonal model For

purposes‘of illustration,»we examine the full estimation

“model under the assumption that all aij's are equal to zero.

Then, we‘have a profit estimating equation of the form':

(8)_ Anl, . = ao+e11nPit+a21nQPit+a31nEi%i§1£ +

+ alr ) o}
I n(CM)1t+a51nCPit+a6Tit+a7lani +

+ a81nXui+eit s

where e, is the error term.




For the rlsk adJustment factor Cov[H R, ] the dependent

varlable is given by E(H )

r = ACov[H Ryl On “the -

1 F

ba31s of (8) a p0381b1e estlmatlng equatlon is:

(9) E(T, )=V, PF~bO+b anPi+b ln(CM) +b T, +b41nX .

- -

+ e,
1

where e, is a random term.

. a a
+ lnCoY P,"1/I,-P, 3

371

This form was adopted because

i

1]

=

_‘the factors included.in the Cov term on the RHS of (9) arei

the only ones that are presumably.correlated'With'R , the

-'others belng 1ndependent of it.

assumptlon is made for P

terms b61nP and b71n@P

Finaiiy, if it is assumed that Cov

If the same 1ndependence"

-and 5 (81noe they are polloy

-varlables determlned by the regulatory authorlty) then the

; are added to the RHS of (9)

R "is propor-

tional to the expectation of Ii_Pi we canvhave’an‘estimating

eduation'of the form:

(10) E(Hi)-VirF=bo+blan

i

Pi+b21n<CM)i+b3TifbulnXél

_+b51nxui+b61nPi+b71nC%i+

I.-P,

i

which, together with (8),

timating equations. This

model of Chapter I .to the

of MC and the cost models

i
can serve.as the First set of es—
formulation adapts the valuation

demand for CATV serviees model .

of MC and Good.
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Unfortunately, a covariance equation cannot be easily
derived from the complete profit equation (7a). For this

reason the main estimation method will be the one based on

(7Tb), although results using (8) - (10) will also be provided.

If (7b) is the appropriate profit equation, and if the same
probabilistic assumption made in the dérivation of (10) are

adopted, we have:

(11)  ACov(I,Ry) =.b300v(y3,RM) + lZlb 3COV[(Y yB)Z’RM] + e =
i#3
1 1
= CO + C E( ) +- [E( ZchyJ + E
J#3

whére the yj's ére the rémaining exogenous variab1es enteriﬁg
‘the profit function (5). Equations (7b) and (11) form
another pair of estimating equations.alternatiﬁe to the pair
(7a) or (8); and (10). Since (7b) contains only 9 exogenous
'variablés, the size of the cross—sectional sample is adequate

for this model

VII. Data and Results
The data used for the variables wés as follows:
I, = operating income of system i minus the historic cost
of asseté times the riskless rate of.interest, all at

time t.

For the riskless rate rp see below.




l
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v

it ‘the subscription price of syStem)i(at timé t;‘COmputed
. as total subscriber-révenue'dividéd~by'totél subscribers,

“ 'Toﬁél
subscribers_at t computed aé the.avérage_number“of
beginnihg and end of 'year ©. :

totél.pOtential‘subséribers for system i at time ¢,

Uit ,
| | S ' Gomputed astthe average of

the total households offered cable.serﬁice at the
"beginning ahd end of year t©. _
(CM)it_EAtdtal cable length of system i atkﬁime t, computéd‘

| | - as the dverage'of
beginning aﬁd end of year figures. ; |
Pit E-tofal program origination expenses Qf system iAéﬁwtime
t divided by>Qéi£, plus one; | | |

it'E agé~of cable system in years.

T

Xéi’xui = relative availability;of Cahadian and U.S. stations
‘(see previous section).
rpy = the average annual yield on 3-5 year Government of

Canada securities.

Hr-

it aVerage disposable family dincome fof the appropriaté

province in which the syétem'is 1odéted.
N = the sales price of the system adjusted to reflect a .
' 100% transfer of the station's asset.
Details ofvthe adjustment were
provided in Background Study 5 of the CRTC's Ownership

Study Group.
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- With the above definitions of the variables the results,.
of the'regressions (7a,b) tb (11) were as éhown below, in
both linear and log-linear form,éach. The expectations in
(iii)—(vi) were estimated és averages across all six sample
years. The figures'below the coefficients ihdicate thé‘
t-statistics. For each regressioh we also provide the Rg;

the number,of,observations NO’ and the F-ratio.

(1) log I = -9.329 + 0.400 ]n P + 1.650 In Qp -

(-1.647) (0.374) (3.896)
- 328.715 1In E%B + 0.507 In OM - 1.278 In Cp +
CTCihony T Tioee)t . (<3.36)
4+ 0.447 In. T - 0.033 In X, - 0.234 In . X,
(0.620) (=0.078) (-0.76)
R® = 0.2, N, =118, CF(8,105) = 10.49
(11) T= 2.387037 + 578. 521P + 2b.242Q,. - 24635&95%3 -
(0.582) (1.595)  (16.8845  (-0.596)
- 622.057 CM - 4023.95 GP + 564.8 T + 7998.023 X, -
(-3.346) (~1.409) (0. MOB) (1. 866)
- 2802.27 X
(=1.122)
" R® = 0.888 Ny= 114 F(8,105) = 104.01
(1i1) In|E@ ))-rV| = -18.511 + 6.133 InP + 0.865 1n Qp +
' (=1.403) (2.534) (1.285)
+ 812.903 1n l§E + 0.390 1n OH + 0.334 1n Tp -
(2.074) (0.634) (0.699) -
- 0.049 1n T + 0.203 1nX_ - 0.648 InX
(-0.086)  (0.487). © (-1.653)
R® = 0.843 , Ny = 20 ,  F(8,11) = 7.38
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(iv) 1n[EQ,)-rV] = 4,665 + 3.328 1nP - 0,346 1n QP
(O 452) (l 854) ( 0. 615)
I—P =
+ 906.249 ln 5 + O 777 ln CM +
(3.188) P (1l800)

+ 1.584 1n Cp - 1.101 In T - 0.13
(3.309) (-1.384) . (-0.k

- - 1.016 InX
(=3.702) -

R® =0.915 . N, = 18 F(8~9)]=712.o8

(v) E(I) - vV = -21, u27 817 + 2950. 17 P + 15.805

(-2. 225) (3. 069) (7.191)

+ 21329040 *T“ - 417 097 CM + L4282.14 CP +
(2.207) (=1.617) (0.772)

£ 2400.43 T.+ 9732.6L X, - 5789.7h X
- (1.131) - (1.903) 7 - (-1.639)

- R? =:0.966 . Ng =20 . F(8,11) = 39.49

P

0

(vi)  E()-rV = -25,793, L875 + 3307.27 B + 15.089 G +

(3. 722) . (3.266) . (6 756)

+25698672 I=L - 441,43 T + 11080.44 Tp +
(2.703) S (=1.791) (. 564) o

+ 1943.,43 T +"9415{68‘Xé - 6133.70 X,
(Q5944) «(1.901) < (=1, 706)

®% = 0.9737 NO,=-18 . F(8,9) = L1.72

- In-equations (iv) and (vi) we have included, for purposes

of cdmparison,_only those obsgervations, in which the risk-

premium E(I)-rV is positive, while (iii) and (v) included

the entire sample.
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From the above results it appears that the log~linear .
form of the estimating equation for the profit I is infefior

to the llnear one, since the explanatory power of the regressions

(as measured by the R® and ¥ ratios) is smaller. More
important, the explanatory variables all have the cofrect
sign. Thus the profit is increasing in the potential
snbscribers Qp and the subscription price .P and decreasing

in the cable-miles CM. There is no evidence of a significantA
time trend, while the signs of relative availability'of

Canadian and U.S. stations are positive and negative respec-—

‘tively, but the coefficients are not significant. Finally,
: tne,relafive income and the local programming expenses have
negative, but not significant coefficients. .

Further resulte obtained.here were thqse.based on the
»generalized Leontief model. Thus, the risk-premium equation

(11) was estimated in (VII) below.

o i} 2
(vii) E(m)-rv = _26137226.60 + 3057, 69 523) q, +

- (-1.951) (4.347) |
+ 3505, 14(;_3%6% + 52159. 53( )2P% -
- (0.143) T (2.347)
- 11817.23(15E'%5* + 38340.05(?55)%X% -
(-1.690) \ T (1.864) \'T ¢
- 29442.15I= P) X2 4 24920-62(EEE)%T% ¥
(-1.596) (1.029) T
+ 2572326u.o (EEE)
(1.913) T\ I
R® = 0.9383 Ny = 20 F(8,11) = 20.92
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- All five risk premium equations (iii)—(vii) are highly

‘significant and~With'several coefficients having Significant

" t-values. ‘Since the above results indicate clearly the supe-

riority of the'Leontief-modelgnwe produced some more results

. for the estimation of n

One of the drawbacks 3f ‘the flexible estimation forms
(whether translog or generalized Leontief) is the substantial

collinearity that exists between the explanatory variables.

. For this reason, the addition of" more. variables along the lines

of (7b), while undoubtedly improving the explanatory power of

-the regression, would also dilute the Significance of the coef—
‘.~ficients of 1ndiv1dual variables. -Our approach here was'based |

on the "best results" philosophy,ISince there is really no theore-

- tical Justification for truncating in one rather than another way

the flexible Leontief form

Since the time trend T is persistently non—Significant we

eliminate it from the list of explanatoryvvariables; As mentioned

- earlier, all systems in our sample had been established for a

lOng timel(morevthan'four years) prior to their_sale,-so-that
the operation had probably reached steady state.
The follOWing extensions of the truncated Leontief model

were also estimated



(viii) T = 158289 + 1010.25P + 35. 355Q;, + 91, h6CH-~
(0.559) (2.147) (4.825) (-0.070)
- 39026.59%  + 13767.42X - 1651171I-P -
(=2.118) ¢ (1.298) ( 0. 581?“
- 13852,68C +  11. 738p2qQ_2
(-0.981) P (0.100)
R 1 . o1 _ 2
- 1M762.64(CM); Eg:g]z +12559.,2852 C 2 +
(0.866) (0.276) ¢ P
1 1.3
+ 6465.21 i gz - 99, 36Q CM2 ~ 641.33Q zxc
(0.337) " P (~0.516)" (0.382) P
582.590 X2 +6043.93x Fx P4
(=1.117) P " (0.257) ¢ ¢
+26320.32CM2 2 _6186. SSCM1§ 2
(1.475) (1.025) -
R°=0.9178, N_=120 F(17,102)=66.98
© (ix) T = - 470993.0 + 267.98P 4+  23.1091Q. +
- (~0.155) - (0.787) (18.71) P
+ 435093,940I-P - 532.024CM - 3222, 020 +
(0.143) "I (-3.h424)  (-1. 156)
+  8101.61 X - 2090.33X
(1.888) (~1.02h) ¢
R%=0.8792 | N=120 F(7,112)=116.48
(x) T = -224o42 4+ 1063.30P  + 37.757Q. . +
(-0.082) (3.132) (12. 767) b
+ 222323.13;13 ~'203.98CH - 4471, o2c e
(0.081) (-1.301) (-1. 782)
6320. 3ox + 29, bhx - 2738, u6(1 P) Q
(1.638) © (0.016) % ( +341)
R°=0.9039. N=120 F(7,112)=116.48
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o (xi) @ - -2478 413 ',+. 1052.52P '+ . 37.779Q - 204.99¢M
S0 (-0.133) 0 (31382) . (12.883) B (-1.357)
-4437.23C + 6288, 89X ¥ 77.115% 0 =
(-17802) P (1.6k5 (0.ouks)
S ’
-2739. 07(5__)?.Q-2
S (=5.366) T e
R®=0.9039 - . . Nel20 ~. . F(7,112)=150.52
(xii) T = -862.15) _'+"'1029,31r‘°+ - 37.55Q . 1430.892¢cM
S (-0.039) (3.297) (12.765) D -4(-1.561)4
~9598. 630 + 5805. 6ox - 77 662X -
(=1.648) P (1.506) © (-0. 044) '
_a752, £3(1:2) y2Q_ 2+ 2713. oo<cm> (3, >%
S (=5.39) TT P (0.978).
R®=0.9047 l,N=l20‘ - | F(8 111) 131.77
: In examlnlng the results of (ii) and (viii'"— (x11) we note

a number of 1mportant faots.' Flrst of all there is a lot of
_1nstab111ty 1n the coefflolents, due to the non—llnearlty of

the flex1ble form and - the oolllnearlty of the explanatory varlables-'

mentloned earller ' Seoond in sp1te of th1s 1nstab;lltyla

. number of sallent features appear oonslstently potential.

subsorlbers and subscrlptlon prloe have a pos1t1ve and s1gn1—
floant effeot on profltablllty, oable length has a negatlve

(but not always slgnlfloant) effect looal programmlng oosts

per: subsorlber are negatlvely related to profltablllty (although

not always slgnlfloantly) Th1s last remark is 1mportant

lbeoause At conflrms our assumptlon that looal programmlng is

_exogenously 1mposed upon the lloensee, over and above the

amount that would increase his profits.
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If one were asked'to cﬁoose‘from among the seven explanafory
equations (i)—(ii)'and (Viii)—(xii):then it would appeér.that
(x1) dominates mostybf the others. With seven'eXplénatory va-
riablés the.statisfical results in terms'qf R2 and signifiicance
of coefficients are beﬁter than for (1)-(ii) and (ix)-(x)

.whlle the addition of theelghﬂl variable in (x11) does not turn
out to,be 51gn1f1cant. Equation (v111) has a hlgher R2 but at
the expense of sharp dilution of the 81gn1fleance of individual

coefficients.

The discussion of the ristpremium equation (vii) is deferred

’_ till the next section, since it raises séveral important theore-

tical questions.

~ VII. Discussion and Conclusions

o The statisticai results for'CATV'are extremely signifi-
bant and it is worthwhile expending‘some effort'in interf.
pfetation.v While ﬁheré is litﬁle doubt that our choipé of
pfdfitability explanatoryivariables waslvéry.adequate,'the
equatlons for the risk premlum are amenable to seve”al
p0531b1e explanatlons In Table 2-1 below we dlsplay the average
economic profit for each system in our sample,over the 6 years,
asAwell as the risk premium.A Keeping in mind thaf the latter
‘was equal to II-rvV, while. the aVerage economicvprofit is eqﬁai
uté.ﬁ;Fﬁ; we noteAthat the differencé of the two is equal to
rV—FF. :This represents the énnualized purchaéeiprice over and

above the average annual cost of fixed asse'ts.Ll
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(). @) ) @) ar) @ (3) (1) |.(2) (3)
System # | I-rv I~rh ' C ‘ ‘
] | ©8123. 38741 || 11 | 186u6 | 16732 || 16 12560 - "16735
2. | 358h3 127862 | 12' | 17240 | 19077 || 47 | 25684, | 51226
I3 3078+ | 53303 | 13 - 8383 | 19843 {| 18 |28109n |u20505 .
4 26186 | 20804 || 14 144288 | 172094 || 19 | 96u22 | 82755
'8 0908519183 | 15" | 29723 | 28109 || 20 | 59618 | 73156
6 | 12565, | 18881 | | |
7 .=~1080. | 22u9:
(9 | 6130 | 87604 |-
<10 -~ [174945° P14500
8. 12575 1u83I2

We remark the followlng on Table 2—~ 1

operatlons are hlghly profltable on the average,

(i) the CATV

since‘nineteen

out of twenty systems had a pos1t1ve econom1c proflt

important,

were positlve

' More"

in the underlylng data 115 out of 120 observatlons

(11) th1s economic rent to the CATV llcense

was not capltallzed entlrely by the orlglnal 11censee

on average.

In
-other words, the purchaser_would also realize econOmic profits

To see this, we first note that eighteen out of .

20 systemsfalso reported positive economic*profits net'of 

purchase costs.

Then, in comparlng columns (2) and (3) we .

note that the difference (3) (2) =

other words,

below the average annuallzed (undepreclated) cost of the flxed

assets.

. out -of twenty t1mes, and negatlve the remalnlng elght

rV—rF is p051t1ve twelve
' in _h

in several 1nstances the purchaser pald an amount

This does not imply . that the seller reallzed losses"

out of the sale (51nce ‘the proflts from the year of the

license award t111 the year of the sale were not con51dered)_




- 39 - .

but that he was unable to recoup the economic value of the
license by selling\it‘in the opeﬁ market (iii) The above two

remarks imply that CATV operétions are perceived by the

"market" as highly risky.
What are the reasons for this perceived risk? The CAPM

'model deveioped in Chapter_I considgrs all risk as portfolio
risk and estimates it by the covariance with mafket return.
This was the approach that was,followed basically in our;‘
estimations. Although all equations (iii)-(vi) gave good
results, there are alternative explanations.thaf‘may be more
persuasive. Like all economic models?.CAPM assumes basically
a certain fixed andrstable institutional en&ironment, ihcluding
lrégulatory behavior. The Canadian regulatdry environmehth
concerning CATV has not been (and still ié ndt) Stable in
récent years. Repeated éoncerns have been éxprésSed‘about the
effects of CATV on television audience fragﬁentation,vabout
the-hecessity to regulate profit rates of CATV opérations,

to expand local programming énd to rebate'somé of the profits
to broadcasters. Finally, there is the ongoing juriédictional
dispute with the provinces. All these are fadfors thét affect -
‘the long-terms profitability of investment in CATV, and are

thus, perceived as contributing to the risk of the profit

stream.

Consider the following model: the current expected profit
is denoted by T. Assume that Cov(l, Ry) = 0, but that there

is a positive probability p that the regulators will reduce

- ~ A ] s B
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the:profit on an "abilityjto'pay“_basis,,for instance by

expanding local. programming. Hence, the expected profitﬂunder

" such an-alternative would beAeQual to kI, where k < 1. ~ The

expectedrprofit'for a prespeotive‘buyer, therefore, is I with
probability 1-p and kIl With.probability p, or M(l-p) + pkﬁ =
= I[1-p(1-k). The sales prlce, therefore, is striEtly propor-
tional to T, and the same explanatory varlables used in estlma—
ting would‘also be used here. |

The valldlty of the portfollo rlsk vis-8-vis. the regulatory

rlsk hypothe81s may be examlned by means of a dlrect estlmatlon'

rof_the covarlance between.the proflt_for each system, and_an

h,index of ‘the réturn on the market portfolio. We_ChoseFthe’returns':"

of the Toronto Stock»Exchange'(TSE)-index (adjusted for4dividends)
as index‘ﬁﬁ of returns on the market. portfollo - The. returns
mlthenaﬂaﬁ pﬂtﬂﬂjosv%xe

Twere.,

1972-’> 1973 a9th 1975 © 1976 1977
1 20.13% 3.86% © _o5.4% . 16. 08%  5.28% ©0.l4y

In Table. 2.2 below we - dlsplay the results of a regress1on of I, 1t
e A

on RMt~ A slgnlflcant regre881on is to be 1nterpreted as -evidence

of the presence of portfollo risk.
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(1 (2 B¢ NN ¢

 System # RS STope Tntercept
1 o.0012 -2116.7 14952.76

2 0.0348 -62200713  55410.64

3 0.11526 - -35244,35  20274.77

4 -0.005 | 5488 - 27675.61

6 " 0.0119 ~10075.19. 28u51,56

8 0.0043 . 20026.46  T2475.24

9 0.0186 ~12757.49  17164.95

11 ©0.0541 - -114317.55 424389.26.
13 o077 35331.33  -9252.85

14 © '0.00896 . - -10933.97  51597.49

16 0.1577 ~104021406 '175629.43

17 0.2014  143756.28  77869.29

20 | 0.6420" 35355. 90 7951.92

21 . : 6.1397 ~ 16030.00 10190.11

2 0.0055 . 12629.37  213051.21

23 0.0876 26038.73  37855.72

2k 10,2764 . 37293.72 19536.25

25 0.02628 17882.55 5699571

26 - 0.0743 ~6.232 21512.87

27 0.0341  -1701.32 - 2306.95

" Note * denotes significance at 10% or better.
Table 2.2 shows that the evidence of portfolio risk is very
weak indeed. Only one out of 20 regressions is significant

at 10%, and this is no better than one would expect on the-
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basis of chance alone. The drawbacks of the use of the TSE as

:an index of RIVI have already been stated 1n “the previous chapter.

Hence the-results of Table 2 are tO‘be 1nterpreted only as lack

of ev1dence about the ex1stence of portfollo risk.

The results for regresslons (111) (v1) also 1ndicate some

support:for the regulatory risk hypothesls. Ifthesaleszﬂuce Vif
is equal to T[1-p(l-k)] then'ﬁ-rv‘e‘ﬁ[l—r(l-pcl-k))], and
the~risk—premium regression should be broadly in'agreement
with the~profitabilitv regression. A comparlson of the llnear
equatlons (ii) and (v) shows ‘£hat the non-economic var1able

Qp (the potential subscrlbers) reta1ns its high degree of -
s1gn1f1cance that it had in (ii) 1n the rlsk—premlum equatlon
(vi). If the valldlty of the llnear model as an "acceptable"
approx1matlon is establlshed than QP can enter the rlsk—
premiun equatlon only through the above 1nd1cated regulatory
_risk model.. This is only_a tentative conclusion,‘however,

and additional testing is warranted.

For a systematic testing of the regulatory risk hypothesis

we examine whether T and f-rV havetsignificantly‘different
coefficients. The profit -equation that is used as a basis of
comparison is equation (xi), which, as‘discussed~earlier? gave
the best statistical results. Thus, (xi) was reestimated using
only the cross—sectional~data,vandlwith all exogenous‘variables‘

set equal to thelr mean. TFor the risképremium*ﬁ—rv, however,
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vwevapply thé following transformation. Sﬁppose’ﬁ‘is used as an
estimate of the "long-run" expected profit. Then, at any year

t the sales.price is going to be equél‘to T minus the long-run.
expécted risk premium divideq by the riskless rate. TIf all sales
‘prices V referred to the same year then the eétimétioh model would
have been well-specified. Howevef,Athe years. of the Salés ranged
froﬁ 1972 to 1977, hence, they have to be compounded aﬁd/or dis-
counted in ordérbtp be brought to a édmmpn_year. We chose 1975
as this common year, aﬁd'the riskleés rate as the,theoretiéaliy
correct rate for this compdunding and discounting. Hence, the
dependent Vériable in rggressipn (xiv) was ﬁ—rV75, where, for a

1972 sale for ipstance V75=(l+r72)(1+r73)(l+r74) V{ while for a

1977 sale V 5 = v . The two regressions are shown
7 (I¥r, Y1+, ) ' '
_ 77 76
below.
(x1i1) T = -37488.95 + 1421.18F + 40.774. -
} - (-0.474)  (1.456) (4.892) P

-242.64CN - 3128;355 + 5233,10X '+
(-0.623) (-0.317) P .(0.584) °©

+669.96X_ - 2275.84 (I=P)? (4_)2
(0.147) % (-1.435) I P

R“=0.9622, ' ' N=20, F(7,12)=43.63




ST
(xiv) TerV,. =  -90hh.o4  +  B829.83F + 24,4983 -
| &  (-0.188)  (1.396) (4.826)
| _27.89TM - 220M. 70T 5-  676.32x - 1270. 05X
(-0.118) . (-0.382) P (-0.12M) ¢ (-0. 458) U
) |
- -1493. 07 (I-P P) (Q )2
- (C1l5he) | | o
R2=O.9621, B . N=20 F(7,12)=43.51

To teat whether (xiit) and (xiv) have the same coefficients we

apply the well-known  Chow test,'echievedﬂby’pooling both

' regressions together, and forcing the ¢oefficients to be equal.

The resulting regression (xv) is‘shown below

(xv) T or M-V = -23266.43 + 11.25 50F + 32,6350

(<0. 311) (1 219) S (L,1u2) P

-135. 26CM - 2711 520 + . 2278. 39X - 300.04X

(-0. 367) - (-0. 291) (o 269) ( 0.070) 4

1884.46(T P;z (Q )2 ' b

(=1.257) . Coe
R%=0.8734, CN=lo - F(7,32)=31.53

For the Chow test we need;the sums of squared residuals of (xiii), =
(xiv) and (xv), denoted by Q13, Qg and Q respectlvely The

test statisbic is -(Q, ,+Q
. : 15 13 1u:]/// x 24

Our results yield Q13=0.1153 E+1l, Qluzo.u276,E+lQ,»Q15=0.5M95»;
E + 11, and the test statistic value is 7.43. This, under the

null hypothesis of equality of ceefficients? has an F(8,24)
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distribution, hence the hypothesis is rejected at a better than
1% significance level. Hence, we cannot say that all risk is
regulatory risk (although strong presumptions for such a state-

ment exist), and the matter is in need of further study}
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Footnbtesi

1. In the MC study the}age of the system was not éignificant"-

in detefmining the penetratioﬁ ratio. .Crandall‘andiFray

‘assumé'(p.283) that full maturity is reaéhed by thefend
~ofvyéaf 5. . On the other hand, -although Comanor>and,Mitéhell
‘estimate that the final penetration ratio is only féached |
after 10 years, they find (p. 1615 thatv82%;of”fina1

' penefration is reéched’by the end of yéar b,

. Note that in estimating'the risk prémium (which is measured

by the average profit minus the annualized cost of purchase)

‘the v@er of the fixed assets has to be added back to the

dpefating incbme, since the transfer clearly includes the

fixed assets as well as the capitalized eéonomi¢ profit !

See, for instance, Diewert. .

There is an asymmetry in our computations insofar as the

fixed assets are valued at currentlprices (intéfest‘rate),

- while the purchase price is valued at the cost of funds at

the purchase date. The procedure used is, however, defen-

~sible, insofar as the funds invested by the_liqénSe buyer
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corresponded-to a point input~annﬁél output-investment,

As for the fixed assets, the current interest rate is to

be interpreted as an opbortﬁnity cost. A second approxihn'

mation involves our use of th¢ government borrowing rate
for valuing funds . 'This is an understatement of the
" private cost of funds, but good estimates for the latter

are not easily available.

5. The systems in Table 2.1 have been randomly re-ordered to 'pre'vénf

- disclosure of ‘data which could be related to a bar*t'icular sys'tem.:
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CHAPTER III THE VALUATION OF LICENSES IN RADIO BROADCASTING

1.  Introduection

In th1s seotlon we shall report upon the results of an
stlmatlon of the value of a oommerolal radlo broadoastlng

lloense. The model on which the estlmatlon was based is the

"one developed 1n ohapter one, w1th -a few 1mportant modlfloatlons.'

. The basio data, on which.the model Was applied oonsisted of ex-

tracts from DOC files ‘as well as sales prlces for individual broad—
castlng statlons transfers collected by the CRIC. These sales prlces :
covered scattered years between 1972 and l977 and were 1n1t1ally contalned

in the Background Study 5 of the CRTC's Ownershlp Study Group (publlshed

. in 1978). More detalled presentatlon of the data w1ll take place 1n a

" subsequent section.

The realltles of the estlmatlon process neoess1tated the

_introduotlon of important mOdlflcathnS to. the ba81C model ‘The
'~pre01se form of the estlmatlng equatlon had to be determlned em-f
~pirloally on the basis of a predetermlned set of 1ndependent va-
riables. For this reason a detalled spe01f10atlon of the equatlon -

used 1n the estlmation process is glven in the next sectlon.

The pr1n01pal modlflcatlon had ‘to do with the use - of a dif-

ferent model, dependlng on whether‘thelstatlon'was an afflllate
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A

of'CBC,'or an independent station. sIn tﬁe case of Ehe affil—
ilates, programming effort is not a factor in attracting
audience, while for an independent station is is the major
element determining the station's popularity. The estimated
equations for a station's profit had to take'this'into.account,
’ and for this reason a different form was used for affiliates
aﬁd independenﬁs.

Overall,.the results were not as satisfactory as in‘the other
lsections."Altheugh the explanatory bower was quite good and>
- most variables hadbthe predicted'sign, the risk-premium egua-'
‘tions were difficult to rationalize. ' This is beCause many'staﬁions

showed a relatively poor average profit performance relative to

the purdhase'price for the entire periodll972—77. Thefe are several

Apossible explanations for this: ‘a) Although expected prOfita—'
bility is’ low the stability or counter-cyclical variation of
broadcasting profit makes them attractlve to investors. .b) The
sample of stations that was used was "atyplcal" insofar as it

is prlmarlly unsuccessful stations that are sold. '¢) The

"sales price reflects not only the station's economic value

(as measured by the risk—adjussed discounted profits), but also’
-non- economlc benefits such as- prestige or polltlcal control.

The nethod used for the estimation assumed automatically that
(a) was corfect, since otherwise we do not have a valid applica—

tion of the Capital Asset Pricing Model (CAPM), that formed
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‘the cornerstone of our estimation. Nevertheless; we'

believe 'that (b) 1s easy to check (on the basis‘of'a random -

samplefer aggregate statistics),,ahd we also believe that

‘research in that direction should be underteken.

' The organization of this part of the report ie'és feliows.'
We. first present some generai considerations; then the\estimating
model together with the modifications is introducedjin:seption 3.
The empiricai,fesults are shownlin:eection M,,foilowed'by_a-dis;

cussion in section 5. Several.estimationirefinements are‘also

':mentioned;falthough.in our opinion the effect of these refinements

on the resﬁlts will be minimal- and not worth theveffort’at~ﬁhisA

stage. . -

: 2;'ﬁPreliminary Conslderations

Our_saméle had a total of 38 stations, of-whichﬁlovwere CBC-

‘affiliates and the remaining 28 independent. Among the independent

redio,sﬁations 24 were AM and 4 FM. The estimations Werexdone with
the entire sample, as well as with the AM subsample only.
v “In tables 3.1 and 3.2 below we show;the;averageiﬁrofit,Athe.

annual average economic profit (computed as W-rF, the average oper—

. ating brofit_minus average annual cost of inyested,capital, evaluated

at the riskless rate of~return), and the annual excess price paid

- by the ﬁurchaser over and above the average annual cost of the fixed

‘assets (computed as,rV—Fﬁ)s fer the CBC-affiliates and the ‘indepen-

dents respectively.
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Table 3.1(1)
(1) (2) (3) (1) (2) (3)
System # TerF TV-;FT'

1 ~5,627 16577 22 .| -25,609 3758
2 " 20,565 11309 23 .. 327,900, ~6863
S8, |. -464,335 73436 o 37,099 - 91116
 f&; ~76,552 13425 950 135,734 195193
5 133,305 | 163035 26, 25,833 . 206892
= 27 450,280 40511
By 2065140 you1s 28+ | - 36,080 13386
7| 173 | -ouses. -

;gs{ 49,829 | 3736L
goe | 11,0 g6,
 31b: -18,307 | 29556
11y | - 79,326 114267
12 =10,167 1297
13 ~14,407 9oLk -
:iug C-b,05 | 3704
115, ~139,199 | = -8650
16 76,552 | 31882 -
17 | 50,603 | 1812
.18 133,315 73060
5;19¢ 269,387 | 109673
20, -139,892 | 41110 -
2Lr 13,565 27880
"
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Table 3.2 (1)

(1) (2) (3)

- |System # | w-rF rV-TF
| Sl 28,916 ~2u383"

f52 23,621 -8366

v 3 ‘104,724 24331

o H 41,078 - -1665

5 4,237 . 9719

6 20,921 13557

K 4,236 18755

s ~6,181 12811

9 41,078 38680

10 203 28352

The tables show clearly that the operation of a radio license
is not, on the average, very profitable. Thirteen out of the 28"

indepéndent stations did not make sufficient profits to cover the

avefage cost of the. invested capital. This situaﬁion for the CBC-

affiliates was somewhat better (only two out of 10 had economic

losses on the average), but the sampleﬂéize is too small to-allow

for any firm conclusions. These results are in stark contrast to

thosé of the previous chapter, aé well as.thése of ‘the subsequent
chapter referring to TV licenses. | |

A rather more surprising result, however, comes Qut5of table:
3.1 and 3.2. Although the operation of a fédiéaliéenéé doés ﬁof

appear to have been very profitable over the period 1972-77, the

'sale'of radio broadcasting licenses appédrs‘to have been consida'

erably more rewarding. Thus, all but five purchasers of independent
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stations, and two purchasers of CBC- affiliates paid more for

the license than the cost of the fixed assets purchased with

the license, sometimes a lot more. - In other words, although the
financial realities of a radio operation do not seem to Justify
the investment there are purchasers Willing to pay the price.

In the previous section we presented a number of possible ex-

planations for thils phenomenon, which need not be repeated here. .

It suffices to say that the application of the CAPM is of dubious

. validity in such a sample, and that the empirical results cons~-

cerning,the risk-premium are difficult to interpret.

3. The Theoretical Model

Let the subscripts j and t denote the station and year
respectively for each of the variables. We define the variables

to be used as follows:

[

= operating profit of the station
r'= riskless rate of interest
" Q = the station's potential audience

N = the number of other stations competing for the same audience
in the market
Y = the average income per household

RV: the "price" of advertising, in $ per unit of actual audience

P = programming expenses of the station

.V Z the value of the station
= the "price of risk _
M = the return to the market portfolio




o

As descrlbed in detall in Chapter l the value of a

broadcastlng statlon 1n equlllbrlum 1s, accordlng to CAPM

equal to the capltallzed stream of 1ts rlsk adgusted expected

proflts, the rlsk premlum belng proportlonal to. the covarlance

' of the proflt w1th the market portfollo If the sales prlce

of a statlon is 1dent1f1ed w1th the equlllbrlum value as if
1t had been auctloned freely in the market then, glven the

ex1stence of 1ndependent data for the statlon s proflt _1t is

p0331ble to develop estlmatlng equatlons for both proflt and

rlsk—premlum, allow1ng, in turn, an estlmatlng equatlon for the

value of the station. The equation was shown to:be

(l) V= ;1-:- [E(TT) - XCOV('}T, R )].

" We want to find the 1ndependent Varlables that determlne the values

of the expectatlon and covarlance in the RHS of (l) ThlS.W1ll be

;done”separately for the,CBC - afflllates and the 1ndependents.‘ A com-

mon estimating equation on the lines ef the one used:fdr"the'CBC -

afflliates ‘falled completely to yleld 81gn1flcant results in the

_case of the 1ndependents

[

A) CBC - affiliates: 1In the case of a CBC - affiliated station the .

parameters of its operatiens‘are exegenously'fixed The statlons

~competes for advert1s1ng revenue w1th the other statlons

in 1ts market. The "price" of its product R is assumed given

(perfectly competitive assumption). This is not a bad assumption . .

" (even though there may be only a few fad10<stations‘in the

market), because the statidns,compete also.with all other.

\
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1
advertising media, as Well as with each other. The size of.'the I
market (as measured by the statlon s potential audlence), as

'well as the "quallty" of the market (measured by the average '
" income of the audience) are also expected to influence the I
station's profitability. Aﬁalytically, this means thet T = T(Q,N,R,Y).

If a_log—linear form is assumed for this relatiohship then the
estimating equation becomes
(2)  1log Wit=aQ+a1 log Qifa2 log Yit+a3 1og R +a4 log N,+e, i6°

where €5t is a random term subject ot ‘the usual assumptions.

-From equation (1) we get immediately that the risk-premium

ACov(T,Ry) = E(T) - rV. ‘Hence, if the expectation of T can be
estimated then we have an indirect observation~of the*risk~premium
implkied by the observed salesiprice."ThiS in-turn;‘leade to an

" estimating model, as explainedkin chapter 17..Unfortunately, with
-a risk-premium that changes signs it is not clear What'the~econom1c

Anterpretation really is.

::From (2) it follows that w=AQd1 dele3 Ndu, and A varies
ramdomly across firms and time periods, Clearly, Q and N are
non—economic veriabies and, therefore, appear ae multiplicative
constants in the covarlance. Y and R are, of course, correlated

M

the estimation of the latter covariance we assume  the followiﬁg

with R,. Hence, ACov(m,Ry) = %L N cov(a ayd2 gd3, Ry, ). For

1l

etructure. Let ¥ = E(Y), R = E(R), and assume that A andrE(RM)
are the same acroes the stations in our_sampler ~Since the |
expectations and covariances_are subjectiveAestimateeyof the long~
'term_talue of the paremeters, this latter aseumptdoo islprobably,
valid, giten the short oeriod covered by our’sample. Next.we

~assume that Cov(A AYd2.3d3, RM) = fblAﬁbZ Be€, where Bef is a
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random'term whose distribution needs to be specified for estima;
tion‘purposes._ |
In-general the covariance term:assumes-positive as well

~as negative values in our sample. In the previous section we
indicated that in the context of the CAPM the negative values
(corresponding to "low" expected profitability relative~to the

~ sales price) are-interpreted as a "countercyclical" behavior of

.broadcasting profits, justifying a negative risk—premium according
'7:to*portfolio theory. The multiplicative nature of . the estimating

Vequation imposes upon us the estimation of an equation With | ‘

Acov(mRy)| = |E(m): - Vr| as a dependent ‘variable. The random.
element is<then represented by a'term of. the Torm [BTeéngith'

log(lBleé)l= b, * €, where |B]|. = ebo

, and £ is assumed. to.be

a standard_normalfrandom~variable. '

This: does not end the estimation, however, since we need to
-speCify the distribution of the sign-of B It;isvassumed ‘that

B is >0 with probability p and< 0 with q = 1= p, and the sign
distribution 1is independent of the distribution of the error

, term €. Hence, the sign is binomially distributed and a maxi-
“mum likelihood estimates of P and q can easily be derived depen—
dent on thelsample size and the observed proportions of pos1tive
signs in‘our'sample;' Summarizing all these, we have as an

estimating equation for the risk- premium
(3) log |x00v(w ,R )]~log IE(W - Virlsbo+biQi+b2Nifb3lifbuﬁi+e

(B) ' Indépendent stations: These stations differ from the CBC

‘affiliates insofar as they choose on their own some of the
‘ parametersAof theirdoperations.' Thus,'the'broadcasters determine
optimally the size of their programming effort as’measured by .

their programming expenses, .These expenses contribute;to!both
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'tne revenue siae (through increased audience'ceteris paribus)
and the cost side. . Analytically, this takes place as follows.
Denote by'A-the total audience of station."The oorresponding
‘advertising revenue is RA. The profit, therefore, is equal to

™ = RA - P - F, where P are the programmingvanle.thez“ofher"

(non-programming) costs. The crucial question.is.how A varies
across firms. Clearly, A depends on the programming effort P,
the size of the_market (potential audience) Q, the-"quality"
‘of the market as measured by the average income per household
'Y, and the strength of the competition‘as measured by the

number of other stations N. This means that A = A(P,Q,Y,N).
.Let X denote the vector [Q,Y,N] of exogenous variables deter-
"\mlnlng the statlon's audience. As an analytical form ofltne
‘function A we use the expresslon A é é(X)Pa, wnere o is a param—
- eter between;O and 1. This means basicallﬁ‘that an increase in
‘the programmlng effort will increase the audlence but at a
decreasing rate. The function @(X) will be 1eft unspeC1f1ed
' althongh'it nill be eventually assumed 1og—11near for estimatlon

purposes. .
.

The prof1t—max1m1zatlon condltlons yleld a? = O; or
R - 1. 1f A =-®(X)P then the solubion of the first-order
ar : 1/1-¢
necessary condltlon is P = [uR®(X)] . This equatlon,

assuming a 1og—linear form of ®(X), yields'an esﬁimating eQuation
'for several parameters~ofu€he‘system bn the other‘hand fhe
broadcastlng flrm s profit equatlon is clearly dependent upon
both the programmlng effort and the exogenous parameters of the
firm's operations Q and N, since the 1atter affect the firm's .

‘"other” costs as well.

For analytical reasons that willl become clear shortly we shall
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ase a linear form of the profit equation.  This 'involves some

happroximation, but there is no theory establishing'the dependence

of the "other" costs upon the exogenous variables, while the
express1ons for the operatlng revenue net of- the programmlng

‘costs become highly complex‘and nonlinear. At any rate, the

. approximation is consldered sufficiently accurate for our -

purposes.

Summarizing the above, wé use the following system of-

'Aequaﬁions~for the independentfstations~instead of (2)->'

(i) 1log Pit=ao+al log Qotan log Yit+a3 log'Rit+a4 }og N teg,
(i1) qit=bo+blP t+b2Q +b3 i+nlt

Where Elt and Ny are random terms subJect to the usual assump—

ﬁions. We note that the fact that P it enters in llnear form’

-1n (411), ‘and log linear form in (41) necess1tates the use of

the 1nstrumental varlables technlque for (4(11)), comblned with

ordlnary least squares (OLS) for (41)

The next step is the estlmatlon of the rlsk~prem1um equation

as in (3) for the afflllates. We shall show that (3), when

: applled to the subsample of 1ndependent radlo statlons 1s quite

adequate as an estlmatlng equation. Indeed from (411) We note
that Cov(ﬂ,RM) = b, Cov(P,RM),'since Q and N are clearly uncorre-
lated with RM and we assume thaﬁ the random error term n is

1ndependent of RM However, we note that the form of equatlon

H(41) is the same as (2) as far as the RHS is concerned hence the

same estlmatlng equatlon (3) may be applled there as well
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L. Data and Results

In the sample of 38 observations there were 10 CBC -
affiliates and 28'independent stations. |
| Fof eaqh subsample the profit equation was estimated with
pooled cross-section-time series data over the 6 years, 1972477.
The covariancé‘térm, on the otheryhand, was_éstimated with the
cross-sectional subsamples.. The data used for the Varioué_

variables 1n the previous section 1is as follows:

w

m

operating income of station i at time t.,

it

r, = the3average annual yield on 3-5 year Government’of.Canéda
securities. '

Qi = the potential audiehce, measured by totél hours tuned in
BBM coverage area.

Ni = the number of other stations competing for audience with
station 1.

Yit.E average disposable family income for the appropriate

. province in which the station is located.
Rit = the "price" of advertising, estimaﬁed»aé the total annual

advertising revenue divided by the actual audience in hours
* tuned, adjusted for annual growth by thefprovinéé—wide vate of

population growth. L SR
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rd
n

5p = thefﬁrdgrém expenses of the station.-

= the sales price of the station, adjusted to reflect a

<}
1l

100% transfer of the station's aséeté. Details of the
adjustment were brbvided in the Badkground Study 5 df

the CRTC'S’Ownership'Study gfoup."

The use”of the above data‘itemslimpiies'sevefai less than
_ fully satisfactory éssumptidns, coming primarily ffom‘éhe facﬁ
that the estimation involﬁed a synthesis of a pooled cross-’
sectional-time series sample with a.crOSSASectional sample scat-
- tered randomly across the years. ‘Given the time pressure ‘and the
difficulties of access to all datavsources, this répresented
probably the best comprdmise under the circumstances. A number
of minér modifications are possible,-althoggh inzour<opinion
they will not change the nature of the results.
| The regreséions belowvare‘preéented separaﬁely fdr affiliates
' and independents. The expectations have beeh ésﬁiméﬁed as
averages across all six’sample'years;f.Thisragain‘is Iesssthan
fully satisfactory, since at the time of the sale the formation
of the expectations fon each_station Was_probab1y based on the
>most_recent‘years prior‘to_tpe_sale...Nevertheless,;using a three
or even two-year average would reduce_thé»size of‘ouf>cross- |
sectional sample, thch was alfeady'rather small to begin with.

The figures below the coefficients indicate the t-statistic.
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" For each regression we also‘provide‘the R2,fthe number of

observations NO, and the F-ratio.

A) CBC - affiliates

(i) log T = ~ 9,465 + 1.612 log Q; + 1.391 log N +
-1 018) (4.31) (-2.292)

+ 0.583 log R - 0.505 log Y
(0.772) (O 848)

R2 - 0}2552 ’N =6o F(4 55) = u.71

(ii) log [ﬂ—er log | ACov(m,R )[- 94.132 + 1.894 log Q +
(2 348) (7. 019)

+ 0.587 log N + 0. 229 log R - 11. 828 log Y
(1.231) (0.288) (-2, 665)

B> = 0.9283, N_=10, F(4,5) = 16.18.

The quality of the results differs quite a bit between
regressions (i) and (ii). ‘Thus, we note that, although (i) is
significant in terms of its F-ratio, the coéfficients of log Ni

_ and,long have_the wrong sign,‘although-only the‘first'one is

significant. The coefficient of log Qi’ on the other hand, has

the correct sign and is highly signifidant.vvRegression (ii), on~

the other hand, has an extremely good fit, in terms offRE,

F-ratio and significance of coefficients. We shall return to .

“these results in the next sectidn.

Becausé of the unsatisfactory nature of (i) we also tried a

liﬁeér'foronf T, presented below.
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(131) 7 = -86191.56. + 0.0913Q + 335
| - (-2.072) (4'.95; - (0.1

+ 62477.64R - 1.8ULy
(2.889)  (~0.600)

R™ = 0.3646, N_=60, F(4,55) = 7.89

This regreesion,ie considerablylbetter in goodness of fit
terms than (i): . both thesR2'and F are larger,-the coefficients
of Q and R have the correct sign_and are highly significant,

while the other_two have the wrong sign but are not significantly

‘different from zero. The'treuble'with_this specification is that

it is not consiStent'with equation (ii): ‘the cdvariance of the

linear proflt functlon in (111) w1th Ry (which variable is

- clearly statlstlcally 1ndependent of Q and N) will make both

these variables dlsppear as explanatory variables from the covari-.

ance estimation. If a flexible addltlve form ‘1like the generallzed

'Leontleff is used instead of (iii) or (1) then addltlonal terms
'nshould be introduced as explanatory variables (éross-products of
- Q, N, Rand Y) in both TTand"ACev(ﬂ;RM). Unfortunately, tne

small size of our samples precludes such refinements for the

present time.

_B) Independent radlo statlons

As explalned in the prev1ous sectlon, the estlmatlon of the

proflt equatlon (41) and (411) is a comblnatlon of OLS for b(1)

‘and instrumental variables for (Mll). The results are:
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(iv) log P =.2.062 + 0.4084 log Q - 1.058 log N +
(0 369) (3 338) (-2. 808)_

'+ 0.066 log R + 0.6658 log Y
(0.542) (1.120)

R® = 0.092, N_=168, F(4,163) = 4.12

In spite of the 1ow‘R2 these results are acceptable, insofar

as all coefficients have the correct sign, and two of them are
slgnificantly different from zero.‘
C (v) T < 54343.89 + 0.8626P - 0.005Q - 7406.93N
(0.719) (2.914) - (51.884) (-2.322)
R® = 0.2, N_=168, F(3,164) = 17.60

(vi) 1log |7 3 rV| = log [ACov(m,R,)| = 54 786 + 0.6021 log Q
. ( .619) (2.752) .

0.2315 log N = 0.1289 log R - 5. 5902 1og ¥
( 0. 321) (-0. 546) (-1. 08) w
S 3206 N =28, F(4, 23) = 2.71

As mentioned in the previous section, the sign of the
covariance terms in (ii) and (vi) is assumed binbmiélly distrib—‘
uted. A maximum likelihood estimator of tﬁe‘probébility'p that
the covariance is positive under the binqmial‘assumptidn is
given by the propbrtion of positive.térms Wiﬁhiﬁ’dur sample.
For the affiliates there are 6 positive terms, hénce'ﬁA - 0.6,
while for the independents there are 10 positive terms, i.e.

A~ -_ 10 ~
Pi- = 5g 0.357.
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' Since the estimates for the independent radio stations were
rathér weak, We tried.to improne them by eliminating the four FM
stations from the-sémple.f The results were bettér,rin some cases
Vsignifigantly bettef. We présent them below. | |

(vii) 1§g p = -14.013 + 0.399 1log-Q - 1.235 log N+

AR (-2.325) (3.006) ~ ~ (-2.949)

= 0.144 log R + 2.478 log Y
(-1.061) (3.808)
R® = 0.1738 , N_ = 144 , F(4,139) = 7.31 - .

The profitability_eQuétion was fitted by:a nnmber of methods.
We'report the results below for the insﬁrumentai.variables and
éutoregressine'methods; |

(viii) m = 82071.1 + 0.473P - 0.005Q - 5146.93N -
A (1.630) (4.631)(-2.222) -(-1.673)

Autoregressive, R® = 0.1840 , N, = 1437,  F(3,139) = 10.4 N

(ix) T = 91362.56 + 0.436P — 0.005Q - 5372.9N : I |
(1.554)  (2.402) (-2.008) (-1.735)

INVAR, R® = 0.1832 , N, - 144 , F(3,140) = 10,46
These two results ére virtually indiStingnishableifrom eéch other.
InAaddition to thém, we also ran‘estimating-withlordinary least sduares‘
and.varianftranslog or truncated.tfanslog forms. Neither,one of ) i
these.alternatives prodnced‘any significant improvement‘initne esti-
mation résults.

5. Discussion'Ovaesults

As mentioned already, the part~of the eCOnometriqnWOrk presented- -
in'tnigiohapter is the leaéprgatisfactqry of ‘the entire report. The
adeduaéy;of the estimating model (especially with respect to the risk-
premium, which did not seem to exist) is somewhat in doubt. The dis-

cussion is limited to the profitability estimation;fwhich was the more




For the CBC affliliates we weuldvlike to“point out again,the fact l"

- 65 —

reliable of the two.

that the linear form (111) yields cqnsiderably'more;satisfactory ll
results than the log-linear form (1). The correct form 1s proba-
blyv a flexible form of the truncated ge'neralﬂized Teontlef type. '

"This flexible form appears to give the best results in all parts

of the empirical work of this report. We did not seek better esti- "
mating forms, since the lack of a satisfactory explanation for the x
'risk—premium performance‘is a serious drawback in applying the
general model to the radio samples.

The independent radio stations also had resuits of~varying
quality. The programming expenditure equations (iv) and (vii)
have the predicted coefficilent signs with the exception of R in (vii)
which is not significant. We note that the'negatite'sign for log N
(prediéted bj our model) may, at first, appear paradoxical: it
implles that as competition increases (N increases) the station's
optimal programming effort (expenses) would decrease. This comes
from‘the fact that the marginal audieneevresponse to higher program-
ming expenses was assumed to be decreasing as the‘programming ex-

benses increased. Competition, on the other hand, dilutes audience

in the same way no matter how strong the programming effort. This

counter-intuitive prediction seems to be confirmed by our results. '
The profitability equations (v), (viii) and (ix) have a similar
strncture and similar coefficients. As predicted by the model, the l
coefflcients of the programming expenses P,VaS'well as the number of ]l
competing stations N had positive and‘negative eigns respectively

For the potential audience Q@ the model does not predict a sign, Sincﬂl
Q is also a determinant of the programming expenses. We also note
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that these profitability equations could have been enriched by

means of cross-product terms, but in such a\casé,the;applicafion

.. of elaborate econometric techniques such as the instruméntal,

variables raises delicate prpblems_ofAestimation‘and interpreta—

. tion that may not have an_easylsolution.
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1 The stations have been randomly re-ordered to brevent disclosure of |

data which ‘could be related to a particular station.
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CHAPTER IV: THE VALUATION OF

TV BROADCASTING LICENSES

1. ‘Introduction

Television broadcasting differs from radio broadcasting
insofar as the geographic diménsions.of the market for 1ts adver-
tising time are much less well-defined. Consequently, The dimen-

sions of the effective competition for a given TV license are

" much harder to define.

A TV signal originates in a certain geographical. point
and provides off-the-alir broadcasting within an aréa, measured
5y the AB contour. The size of the contour depends on the power
of the station, as well as the physical characteristics of the
area. The audience of the_étation in most cases, however, extends
well beyond the contour, because most stations have CATV headends
located within the contour, that transmit the signals beyond.the
contour boundaries. Although the CRTC regulations oblige fhe
CATV sjétems to glve priority to local signals, in practice the '
development of CATV has contributed to an increased effective
competition for television audience in most geographical areas of

Canada. Thus, the;naﬁure and extent of competition between

- stations 1is considerably more pronounced 1n any given area for TV

than for radio.
A second important characteristic of TV licensing is the

fact that, in contrast to radio, the importance of independent
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stations. is much less for TV than for radio. - Most television
,stations'aré_affiiiated with one of the domestic networks (CBC,
CTV, Global or TVA). Consequently the importance of programming
expenditures as .a means of aﬁtracting audience 1s very much |
redﬁcedg

The expansion of CATV in reéent years does create somé
problems for our éstimation.A In dOntrast to'radiokandHCATV,
the CRTC's Ownership study did not find enough data for their
purpose_s7 Hence, the relevant sales data had to bé collected
by the fesearch team from the CRTC's public files. In.order to
assemblé sufficient data for a "meaningful" estimation the
research team had to survey the years from 1967 to 1977. This
procedure had the following undesirable effects:’”
1l) Television station sales before 1972 were “influenced by the
'implementation of the divestiture rules decreed by the'CRTC,
following government legislation excluding foreign ownership in
the communications sector. Pdst 1971.sa1es~pri6es may, thus,
come from a different sample.
2): The years of the:sample were precisely'thésé witnessing the
spectacularlgrowth of CATV,  For this reason, the "market" for
a particular station did not remain stable in the pefiod surveyed.

It is expected that thé first effect will have no influence
on the pfofitability equations, but it will.certainly bias the
sales prices. For this reason, dummy variables will be included
in the covariance equation to capture any such effect, if 1t

exists. As for the second factor, it will certainly show up in
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the profit equation, by expanding both the potential audience

and the competition. We shall take these. into account by in-
cluding a time trend in the AB contour population, as well as by
having a time—varying index of competition.

Bxcept for these complications, the estimatibné of this

. chapter follow fairly closely those of the. two previous chapters.

- The sales price is suppdsed to conform to the CAPM'mode1 of

Chapter: I, and the expected iﬁr*ofit minus  annualized . sales '1$ricé :

. represents the risk premium. The significant effects of the changing =

-economic envirenment make the interpretation of the results considerably

more difficult, wwi: - .+ . . .' ;_ o C I T

_2; Preliminary Consideratilons

Our~samp1e had a total of 18 sales brices»rangiﬂgAfrom

1967 till 1978. However, two of the statlons in the sample
" were sdld twlce, leaving a total of 16 stations. In Table U1

- below we_show the average economic profilt (on.an‘annual-basiS)

for the stations in the sample fér the period 1972-77. This was

~ defined as T - TF, where rF is the annual cost of the .undepreciated
 total investment, valued at the riskless rate of interest. This .

. burns out.to be positive in 14 systems, and negative.in(the re-

maining two. Hence, television broadcasting is.quite profitable

. on average, signlficantly more so than radio broadcasting, but

not as profitable as the operation of*:a CATV system."
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| Table 1.1(1)
Dyeten T o
System # System #
1 - =214,037 10 4oL, 651
2 103,121 1 6,093
3 630,498 12 280,398
4 o ~11,432 13 . 1,081,666
5 107,030 ' 1 2,087,362
6 611,140 15 47,768
7 949,075 16 14,489,856
'8 | 131;29u
‘‘‘‘‘‘ o9 oawss0. .o e

Fbr the econbmic.value‘of'ﬁhe iioense tovbe'capitalized’
by theuofiginal iiéensee we would expect that the value paild by
the buyer should bé in excess of the'value of éhe‘fixed assets,
the latter having been shown in Table 4.1 to be below the average

profit. Given the wide dispersion in the years of the sale in

our_Sample, we divided the sample in two groups: the first con- - .

tained stations.éold before 1972, while the sécond comprised the
stations after (and including) 1972.. The first had 12 saleé
prices representing 10.Stations, while the second had only 6
sales prlces and statlons For the flrst group we compounded
the sales prices from the sale year to the year 1972 (the flrst
year, for which data on invested capital existed) at the r;sk—
less rate of interest, and compared the compounded value to the
total invested capital. For the second group we simply compared

the wvalue of.the station to the total invested capital‘at the
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Yeap of the sale. The results are sh'ovm'in_ Téb'le‘ 4.2 and(v‘+‘.3v

respectively.
able 4.2t
Systemit Wy V99-Fyg
1 913,507 633,300 ~280207
2 2,481,000 10,234,128 . 7753128
3 1,431,660 4,102,362 2670702
Ty 9,154 1,521,125 1518971
5 919,975 979,251 59276
5 1,725,313 4,116 432_ 2391119
7 648,929 o, 260, 800” 1611871
N ‘_5,6955000‘\' 3,609,376 -1998624
5 6,365,000 20,771,265 | 14406265
10 6,365,000' '20,347,200 _" 13982200
11 2,240,861 1,592;456..‘}!~—557§65:
12 | 437,137 750,71k  s1ss77
S ' - £=1972 l
| Notesz a) Compomd:mg factor- is H(1+r ,\where t is the year
_ ‘ of the sale. t=to i N



- 72 -
| L Table 4,37 "
System # .. F A \ _ V-F
1 2,771,408 282,432 ~2488976
2 437,137 664,114 2226977
3 2,813,153 5,983,210 = 13170057
T 2,458,720 481,874 . -1376850
5 o © 874,750 " 1,206,000 3331250
6 585,279 330,000 - 255279

\

A comparison of Tables 4.2 and 4.3 isvvery illuminating.
Thus, only three out of twelve sellers before l972.received.prices
that were less than the value of their flxed assets. By con~-
trast fully one half of the post l972 sellers d1d not manage to
recoup the value of their 1nvestment, although th1s statement

is not to be 1nterpreted as meanlng that the seller realized
losses from the TV operatlons (since the profits during the years
ofaoperation’were not taken into account). This may mean that
the?ooeration of a TV license‘became progressively riskier with

- the passage of time, although the sample is too small for'any'
firm inference. The two factors that may account for this in-
creased risk are the divestiture rules and the Canadian content

regulations, although the number of observations is too small
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to be able to disentanglé the two effects. In the empirical'1

‘_wofk‘in'the following sections we expect because of Tables 4.2

andfhf3 that the time-period dummy variable in the risk—premium‘-
equation will show a significant differéncevbetwgen"thé;twd

periods. .

3. The Model

 The model specification is very simple. As with the CBC

affiliates in radio broadcasting,.the parameters of a radio

fAstation's operations are fixed exogenously byxthe“nature of the’

franchise and the market environment, in which it operates. 'Thel

- stations combete with eacﬁ other in the rather loosely-défined

'“méfket" for advertising revenue. The "price" of the product Ri.
" is assumed given, according to.the perfeétly c6mpétitivé assump-

“tion followed for radio. In the case of TV this aééﬁmptibn is;A

if anything, even more justified. The éize df‘the'market (poten-

tial audience) is measured by the AB contours population.Q. Although

this seems to negledt'the potential'audienée reached by CATV,
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there was so0 mucﬁ<change and development in the CATV industry
over the period in question that the iﬁclusion.of pepulation
reached.by the statlon fhrcugh'CATV would have necessitaﬁed a
major search for data. In addition,.the error ereated.with this
approximation would not be significant 1f (as 1t seems reaeonable
to hypothesize) the population reached by CATV'beyond the AB

contour is proportional to the AB contour population.

The "quality".of the market .is againecaptured through
the houaehold income variable Y. As for_the size of the compe-
tition, we. used data from the Bureau of Broadcasting Measurement
(BBM) surveys.:‘For each station an index N ef eompeting Stations
- was computed on the basis of the BBM areas reached by the. station.
Details of the computation are presented in a subsequent data
eectionT Finally,‘dummies Da deﬁéting the affiliation. status,
as explained above were also inéluded.among fhe exogenouS-varia—
blesf |
(1) = F(R,Q':Y,N,Da),A
whefe The exogenous variables were defined above.‘ Equation (1)
can be estimated by a log-linear or flexible form. .In the results
presented below the estimating equations are linear, log—lihear,

and generalized Leontilef.

Froﬁ (1), depending on the form of the estimating eQua—
tion one can proceed to the estimatlon model for the risk-pre-
mium term E(II)-rV. As discussed earlier, such an,estimafing
model would also be log-linear if the profit model 1s log-linear,
while»in the case of a liﬁear profit'function a lineaf risk pre-

mium equation cannot be‘easily rationalized in terms of the CAPM.
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On the other hand a generallzed Leontief forms gives rise to

a slmllar form for the rlsk premlum

b, | Data and Results

In our sample there were a total of-l8 stations, resulting'

in 18 values for the sales price. However, two of these sta-

© tions were sold twice, so that the pfofit“eQﬁations derived from

(1) had 6 x 16 = 96 pooled cross- —section and time series obser-—

vatiOns - The sales prlce was taken from’ the CRTC's publlc files

“and was adJusted to reflect a 100% transfer of assets xThe

details of the adjustment were quitevdomblex, insofar that the
transactions involved quite often consisted-of partial transfer
of shares and of liabilities. Full detalls of the sales prlce

computatlons are presented in the Data Appendlx

For the variables used in the'regressions theldata;was

as follows

it: operatlng income of statlon i at time t R R A

-
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it.

it
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advertising price of station i at time t.

As '

Computed as 1t
Usg |

advertising revenues

total actual audience of station i in year t.

AB contbuf'populatibn, computed from census data and
adjusted for a time trend.

"State of competition" variable. This was computed from

. the BBM circulation reports for each station i and year ¢

‘as follows. For all non-overlapping BBM areas, for which

a report existed for the station we separated in each
area all those stations, forAwhich an audience was repor-
ted. Then we excluded from them those that had less than

5% of the audience in the area prOvided~station i had more

than 5%; otherwise, we excluded those that had_less.percent

audience than station i. The number of the remaining sta-
tions in éach.noh-overlaﬁping BBM area was multiplied by
the audience of the area, the producﬁs were summed over
all areas feached by station i, and the sum was divided

by the total audience in a1l areas reached by station i.

average disposable family inobme for the appropriate

province, in which the station is located.

average annual yield on 3-5 year Government of Canada

securities.
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v

the sales price: of station i, adjusted for 100%

' transfer as described above.

The regressions below provide the t-ratios below the
coefficients, as well as the R2 and the number of observations.
Dal and Da2 were 1. for CBC and CTV respectlvely, 0 otherw1se.

The expeotatlons were agaln estlmated as averages across all

_ s1x-sample years As before, this 1s less than fully satls—

factory, but 1n this case we s1mply have no choice, glven the

wide spread between the years of-the-cross—secﬁlonal sample.

L (1) log I = 8.251 + 1.769 log R + 0.59 log Q - 0.586 iogTN,

(0.615) (4.243) - (1.87) - (-0.694)
- 1.872 log Y + 3.831 Da,”+ 2.824 Da, " |
(-1.232) (2.631) . (2.213)
R°2 0.2067 © . N_= 96 F(6 89) 3 86
(i1) M= -253433 4+ 601.22R 4+ 0.606Q - 90262.38N -
- (-0.675) (2.204) (9.062) ° (-2.b6b)
- 7.6017 + 300721, 38Da . 923529. O6Da
(=0.202) (1.192) : (3. 606)
R%= 0.5996 N :,96.'.F(6,89)-: 22.21

"In comparing (i) and (11) we note immediately the supe-
rior quality of the linear form (ii). For this reason, we did
not attempt,an.estimation of a translog form. \Instead,_we

considered (ii) as a. truncated generalized Leontief. Here
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there are. only four exogenous &ariables, so that the full gener-
alizaiLebntief-estimating form may be applied. Regression (iid)

below presents such a full Leontief model.

(11i) T = -170161.94 - 275.14R + 1.519Q -+  98501.88N -
S (=0.511) (-0.389) "~ (6.612) (0.445)
'-102.27Y ‘ —19.36R%Q% o+ 11387.03R%N%' +
-~ (-1.008)  (-0.831) . (0.557) - ..
+139.77REYE -1932.u5Q%N% +  30.18 Q°Y% +
(0.346)  (.1h92) (2.317)
+997.16N%Y%,+\3u6700;75Dal'+ 826517.69Da,
~ (0.116) (1.598) (3.578)
R°=0.7457 | N=96 F(12,83)=20.28

‘The explanatory power of (i1) or (iii) is quite good. . In (ii)
R, Q and-N have the predicted sign and are highly significant,
while Y has the-wrong sign but is not significantly‘différént
frbm zero. In (iii) the same conclusions are méintained, only
now the vafiabieé N and thave the predicted influence (in a
non-linear form, in conjunction with Q), while R's influence is
uncertain and non-significant. A better non-linear eduation
coﬁld beldeveloped by dropping some terms‘of (iii); but for

projection purposes both (ii) and (1ii) are considered adequate.

2
is both higher and significant. This means,that_both'CBC and

The affiliatlon dummies are both positive, although Da

- CTV affilliation have a positive contribution to profitability,

‘but CTV more so than CBC,
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'For the risk-premium we can generate a co-variance equation with
‘the‘follbwing'réaSQning:ﬁ of the four‘variables that are in (ii)
and (iii) it is clear that Q and N are independent of the mar-
‘ket'rgturn'ﬁg} ‘Hence, the on1y iﬁems that‘wiil epter'thé co-
~variance eQuation afe R,fXZand,the‘croés—prpducts With R and Y,
If a bar over a variable denotes itsipfojecﬁed expectation ﬁhen
we may.uée ﬁhe eSEiméting equaﬁion (2) beIow,tin Which DTfl-

-when the sale wasg in 1972-78, 0 otherwise.

|
|

—_ : . — — 1 _1 =% =%
‘(2)_n - rV=a +a R+ a¥+a R® Q% + auR2 NZ T

D +¢€

- Applying (2) to the cross-sectional sample we gebt:-

N[

(iv) it ;_rv = 2254273.00" 4.6639,27§‘ - 1306,51?‘ + 275.96% @
h (0.920) ~ (=0.720) v(-1.786) | (2 369)

1 1

_ 214818, UNEERE - 6h.55% OF - 45081.93T%W e
: ( 1.113) . (=1.972) .. (1.163)

[

1

(1.517) © - (0.941)" "~ (0.760) " (=1.462)
R? = 0.8693 Nz 18 F(10,7) = 4:66
Although the CAPM does rob allow for a linear term in
.the»state of competition variablévN, we appliéd‘also (2) With
N'replacing Y. The rationale-fbr this was that the "stéte of
competitiqn",'being variable'Over.time becauéé of the Changés in
CATV, affected the long-run riskiness bf‘the'investment in the |

TV license. The results are shown in (v) below.

4+ 655. 4435 CH 13753M8Dai'+’167h99uDaéf— 664096. 12D,
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(v) TerV

502869.88  +  3929.92R '+
- (=0.209) (0.421)

11

270131. b4RZN?

mt;-

+  1851938F  + 255.51RQ

S(1788) . (2.21) C(-1.261)
+ 3089.14RZY% - 64.650°%% . - 19103, 80X R2Y?
(1.089) (-1.975) ' (~0.64k)
+780951.06Da; + 525411.25Da, - 938339.25D
(0.510) =  ~(0.353) : (-2.243) |
2=0.8693 o N =18 F(10,7)=4.66

The results of (iv) and (v) turn out to be quite saﬁis—
factory. In spiﬁe of the small/number of observations both
regressions are significant at better than 2.5%. Tne4empirica1
work could prbbably be continued in follow-up work,”by'dropping
some of the insignificant terms and introducingAboth Y,anva
in the same regression. | ‘

There are three significant variables in‘(iv) and four
in { (v). In the latter equation we note that, as expected the
coefficient of average competition N is pOSitive, i.e. the risk-
'premium increasesz, In (iv), again as expected, a high average
- income Y also decreases the risk premium. . Finally,,the éffi—
liation_dumniés are positive but insignificant, but the time
-period dummy is negative. and highly significant in (V);A This
may be due to the fact that the. large time‘spread between the
years of sale, and the high.concentratibn of observations in the
- pre-1972 period héve impofted a bias in the'risk—premium_esti—
mation. To correct this blas we re-estimate the equationrby

. replacing rV by the compounded and discounted values to a com—
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72 denotes the:compounded

or discounted sale values at the riskless rate of interest from

year of sale till 1972 then we have, instead of (iii) - (iv):

(vi) ﬁ—rv7é

=

1
'} 260.15R%Q
(2.643):

=

+42590.00N%Y
(1.295)

 +.1995209Da,,
. (1.669)

R2=0.9025

(vii) ﬁ~rv72

14976. 98N
(0.013)

—
T2

Nl-'

- =53,08Q%Y
(£1.150) |

 2192004Da

(1.280) - *

R°=0.829L4

In these new

. 195127.38R2N?

6462.54 RIY

9lig2 . 28R2T2
- (=0.285)

2355058Da.,
(1.317)

1260243100 -

(1.257)

1.1

(-1.196)

=

(1.771)

556607.5D

(=1.450) -

N =18

o)

97TU775.06
(0.362)

U
227.55R*Q
(1.765)

N

—lA

2

N =18,

1
- . 58,46Q°7%

~901976.38D,,

- - 6663.27TR. = 118,127 +

(-0.856) (=2.290)

_I

S (=2.11h)

o+ 1907859Da +

(1 545)

F(lO 7) =6,48

. 1256. 92R I

( 0 121)
L1

41586.18R2R2 -
(0,17hy

+

o+

Nl—'

681. 83R
(- 0. 215)

(-1.929) ~

F(10,7)=3.40

‘results regression (vi) turns out to be

- superior to (vii), as well as'to,(iv)_and“(v).in explanatory

‘power and significance of results.

and (vi), however,.

is minor:

The difference between (iv)

with the eXCeption.of-the_COef4

11 ; : _ : '
ficient of N®Y® which has a sign reversal all the other variables

retain their signs and (roughly) the same. order of;magnitude.

‘The t-ratios of several coefficients have. increased, but the.

- dummy Variable‘DT"retains its counter-intuitive negative'sign.

We defer discussion of the results till the next section.
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5. Discussion of Rasults

'Overallg the.resnits of the estimation fon TV appear to
be Quite good. In spité of tne mannef‘of data.collection and
the widely scattered obsenvations, the model devalopéd in
Chapter I seems to fit.the datalquite Well; For.the'profit—
ability equations (11) and (1ii) the R2 are qnite'satisfactory.
. The signsiof thé coefficients are the predicted ones in (i1),
while in (i1i) the non—linearity of the estimating equation
precludes any kind of inferences. The oné-ekception'is family
income in (i1), which'nas the wrong sign but 1s not significant.
This seems to be a persistent pattern in’our reaUIts; It is
- possible that the cholce of data for Y (the provincial average)
was not appropniate, due to the wide intraprovincial differences.
On the other hand, sinoe our sample was not‘necessarily located
in metropolitan areas, thére Was no way of specifying any better
the income variable. | |

For the risk—preminm equations (iv) and (vi) tne.results N
are also quite_good. To begin with, the risk-premium ﬁ—rV72 was
positive in all but one of the observations in our sample. For
such data the estimating model of Chaptér I 1s more valid. The
various elements of the regulatony environment - Canadian content
programming regulations, competition from CATV, teohnological,
developments - all contribute to increasing thelrisk of invest-
ment in television broadcasting. |

A priori we expected that this risk would have been higher
in more recent years. Yet this did not turn out to be the caée;

the coefficient of DT turned out to be negative, implylng that
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the risk-premium was lower in the ppst—1972 period. it is possi-
ble that.the early years‘(1967—7l); charactéfized‘és thej were
by‘bonsidérable regulatoryiinstabiiity due to-ghe.introduction

of di&estiture and Canadiah.contentvregulatibhé, weré.inter—

pfeted'by the market as being more ominous in»their implications

" for the long-term profitability of TV broadcasting, than the

reality turned out to'be.

2

/
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"TOOTNOTES

~ The stations have been randoily re-ordered to prevent disclosure

of data which could be related to a particular station.

This statement should be qualified somewhat, since N also enters

in the cr'oss—product terms.
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CHAPTER V: CONCLUSIONS AND POLICY IMPLICATIONS

‘The common methodology developed in the first chapter of

. this report allowed us to examine.the’investors'.perception of

the,prospects for investment in the broadcasting and CATV fields.
This perception was revealedAthrough the prices paid‘for broad-
casting'assets and licenses The stream of profits generated

by assets and 11censes during a given time perlod represented
the return to the investor. This return was compared to what
Wonld have been earned had the investcr_chosen instead to put

his money in a "riskless" asset.

The investor has his own subjective evaluation of a given

licensee's prospects. In the research of this paper it was

assumed that’these evaluations Were_"unbiased" in the sense that
there is no tendency to be systematlcally opt1m1st1c or pessi--
mistiec. Hence, the 1nvestor 8 evaluatlon of a 11Censee s profita-

blllty can be represented by the average profltablllty over a

number of years.

This kind of assumpticn'has many pitfalls, especially‘if'the
investors' perceptions were recorded (through the realized sales)
over.a period of a six-year length.- Events‘that~are‘thonght to
alter the institutional structure of the broadcasting or CATV-
operations (and there were many such events in the period of our
observations);are recorded bj_the investors‘and reflected in the

sales prices of the licenses. Our estimation is correct only if
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these events occurred randomly, and were not uniformly favorable
6r unfavorable to the broﬁosed investment. It 1s our general .
impression that this condition was‘fulfilled. _Where'there‘were

reasons to believe that it was not (as.in the case of TV) the

sample was segmented abprobriately.

The models developed in this rébort‘havé’a.bréjeotiOn burpoée
as well as a hypothesis—testing burbose. The'profitability and -
risk-premium equations, when combined tdgethér;umay brovide én
estimate of the sales value of a'partioular opéfétioh. On thev
other hand, each one of these equations may be used;on its own

-to investigate various pOStulates, as, for instanoé, the regula-~

tory risk hypothesis in the case of CATYV.

Of the two parts of the estimating model the’profitability‘
equations were undoubtedly better, in statisticaliquality'as well
as 1in microeconomic consistency. The estimating equations were

solidly grounded in microeconomic theory; with the particular

market structure taken explicitly into acoount'(regﬁlated monopbiy

in CATV, oligdpoly'in the other two), The number,of.obserVatiOns

was quite adequate, and the significance of the estimates fairly
high.’.Even iﬁ the case of fadio,'the weakest bart‘of the empi-
rical work, -the methodology that was developed through the segmén—
tation of the sample into independents and CBC—affiliates yielded

ultimately acceptable results.

For the risk-premium, on the other case, we were on weaker

theoretical grounds. In spite of the widespread acceptance of
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the CAPM the method of applicatisn to Canada has hot.been déveloped
satisfaotorily to this date. ‘In the‘singleﬁinstanoeu in whioh we:
attempted a d1rect estlmatlon of the rlsk—premlum according to
CAPM (the case of CATV) thé results falled to show any ev1dence

of risk if the TSE returns are used as a-proxy for the4return on
the.market portfolio. 'Heuces the estimation of the risk-bremium

- equation‘was,.by necessity;'ad’hoc, with all .the attendant draw-
baoks Nevertheless, the results were adequate, espec1ally in:
CATV and telev181on, we found no evidence of a risk- premlum in
radio, and the;meanlng of the reported results is not very clear.
It should be noted that if the CAPM is oorrect_agd if the lack of
correlation hetween the "ecorrect" market'indexu(whatever that
‘may~be)'and the statlons' profits is validated. then there is ho
reason for the 11cense—holder to earn a rlsk premlum over and above

‘the rlskless rate of 1nterest

In reviewing the results in all three sectors examined'in's
this(report we remark_that a consistent feature 1in all of them is
the strong influenoe of reguiatory polioy,inldetermining the
licensee's profitability.“ Indeed, the moSt'importantAvariable.in
>explaining profitabiiity is the "sigze" ofithe:franchise, whether
measured by. potentlal subscribers An CATV total hours- tuned in
1ts coverage area (Wthh 1s clearly proportional .to the power of
the station) for radlo, or AB contour’populatlon for TV.. These
all—important parameters are setdby the CﬁTC and no information

was found about. the manner in which they are determined.
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For -an econdmist the whole issue of regulation ahd licensé

‘award as currently practiced in the three sectors examined in

this.rébort abbears as alneedless exercise in bureaucratic
proliferation. While there may bé sound.reasons fof'close super-
vision of broadcasting coﬁtent, ahd while «there are undoubtedly
compelling reasons for the im?osition of minimum Canadian content
regulatidns in brogramming, we coﬁld £ind no iogical justification
for the arbitrary award of the 1icénses to brivaﬁe,gfoups after
lengthﬁ and cumbersome hearings, instead of having the licenses
éuctioned periodically by sealed tenders to the highest bidder.

In such a case, while the regulator would still regulate the
licensee's operations on the basis of Well—defined and stable’

policies, the‘licenSe award process would be entrusted to the

market mechanism.

For whatever reasons oné may think of,.thisAﬁrocedure is not
followed. Reguiatory actlon rather than market auctions deteérmine
the liéehsee,tand we were forced to go to'the resale market for
brqédéasting licenées for thé empirical work. In the.sections
thaf follow we Will.summarize briefly the results for each one

Qf the three sectors studied, and we will draw the appropriate

policy conclusions, if any.

2. CATV: Results and Policies

Of all the sectors examined in this report CATV is the most

intensely involved in the regulatory debate. There are éurrently_
" proposals to regulate their income on a rate-of-return basis, to

. expand their local programming, to force them to bay foyalties to




~broadcasters, to bring them under brovincialvjurisdiction, ete.,

‘etc. All this institutional instability has taken its toll: we

have already seen that investment in CATV license is perceived
as highly risky. From another pOint of view, these proposals
andvdebate are not new. In the Comanor-Mitchell and Crandall-

Fray articles the central eubjeot was the eoonomic ability of

_the CATV sector to absorb further regulation. .These two studies

reached obposite'conclusions on the subject.

‘In examining the results of our "best" profitability equa-
tion (xi) with respect to its implications for regulatory policy

we note a few salient facts:

s a) The regulatory variables of subscription price and (espe—

'Cially) Size of the franchise as measured by the potential
subscribers are by far the most important determinants of‘
the profitability of CATV_operations.

_b) 'Local’programming deoreases profitability.

c) _Therejis no evidence tnat the availability of extravUS

_ohannels improves profits.

" The effect of an increase in the subscription price is pro—
bably to improve profitability Although‘in (x) an increase in -

P reduces the term I-P , this is overshadowed by the linear term
e .

and the interaction with Q' term. Similarly, an increase in Q
raises profits It should be noted that the variance of  the

term: I- P ‘s very small, since these ratios are close to 1. The
I ‘ ' '

‘high collinearity between the variables precludes'any separate
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examination of'them,

For the local ﬁrogramming 55 the Murnasinghe-Corbo study

found that an increase in C.

5 improved the penetration ratio.

. Apparently, this improvement is not sufficient to compensate for

the extra costs involved. Our decision to consider Cb exogenous

appears correct in retrospect.

Finally, the lack of significance of the extra US channels
variable Xu,is also consistent with the Munasinghe-Corbo results.
In that study this counter-intuitive effect was interpreted as due
to the low dispersion of the values of the variable.in the sample,

since most systems carried all three US networks.

The important‘questions of the regulation of‘brofitability
of CATV operations do not have a uniqﬁe answer. Reéent recommen-
dations seem to ﬁoint tdwards some form of rate—of—return regula-
tion. The dréwbacks of this method Qf regulafion (réte baée—pad—
ding;'service deterioration, etc.) are toé weli-knbwn to_bé
repeated here, not to mention the 1engthy and cumbersome rate-
setting hearings. _There are a number of alﬁernative methodsAof
reducing the brofitability of CATV (if this is the goal of regula-
tiénj,‘such as expansion of local programming and the auctionipg
of franchises, the takings of the auction being used in order to
reduce local taxes. ALl tﬁese are Questionslof income re-distri-
bution: there is no question that the.CATV profits are the result
of‘moﬁdpdly franchising. Given this, they properly belong to the'

public. The latter can receivevthem either through lower charges
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- for the-same service (rate-of-return regulation), or local tax

rebates'from the auctioning of the franchise Since the right
to award a franchise belongs to everybody (and not Just to those

who choose to subscribe) we believe that the auction is superior

‘on equity terms, as well as being eas1er<to administer. For this

reason,‘wembelievthhat‘an‘optimal'regulatory’policy'is‘the‘trans—

fer of Jjurisdiction of award of‘CATV‘franchises'to'local“govern—

ment, with the proviso that'the'licenSes be auctioned off to the

highest bidder."In this respect'the recent recommendations that

Jurisdiction over CATV be transferred to provincial gOVernments

Arepresents certainly a move in the right direction; An additional

advantage of transfer to local jurisdiction is that it would
allow the public to choose its own preferred mix of local.program—

ming and revenue.

The last conclus10n refers to the effect of CATV on teleViSion

‘Jaudiences and revenues. The results of the estimations of Chapter
IV demonstrate that on the one hand competition decreases. TV ‘
.profitability; but on the other hand the original "sige" of the
_franchise (AB contour population) remains ‘the most powerful‘

" influence on teleViSion profitability. This is probably due to

CRTC policy of compelling cable operators to give priority to

local’ signals. Overall, it does not look as if the TV. broadcas—

ting industry is in poor shape due to CATV. As a matter of fact,

the few recent sales figures show that the value of TV stations

has“been rising: (relative to their profitability) when compared

“to earlier years.. The proposals that CATV operators pay royalties

!
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to broadcasters for the right to carry their signals .do not
appear reasonable, since broadcasters are as likely to beneflt
as to be hurt from CATV. The most imbortant reason, hbwever,
for which we do not fecbmméhd any éuch béyments is that TV bro—
fits are also the result of franchising and ehtfy restriction
and, consequently, the eConomic'benefits Qfoberly beiong to theﬂ

public.

3.  Radio

As mentioned in Chabter ITT, the radio results were average

7in-terms of fit to our model, The samble was ségmented into CBC
affiliates and_indebendent radio stations. Exogenous, economic
or regulatory variables determined the profitability of the

affiliates, while the brogramming_activity (itself determined

optimally by the firm on the basis of the régulatory and economic

variables) was the main factor deftermining the profitability of

the indebendents.

The operation. of a radio license did not épbear‘to betvefj
profitable in_terms of required fixed investment. Thé‘riSK—pre—
-mium,“on“the one hand, hovered around zerof' On the othér.haﬁd,
these "average" considerations do conceal_large individualldiffe—
rences. Thus, as Tatle " 3.1 shows the average annual profit net
of fixed investment costs ranged from a high of ca. $450,000 to a

low of ca.r—$140;000.j The firm's,progfamming effort is the most

important determinant of profitability in the independent stations.

Although regulatory variables are important in determining'pro—

gramming éctivity, the relatively low exblanatdry bowef of our
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‘regressions shows-that there is a large'unexplained‘variation”

between stations (managerial'skill?).

We -have no clear idea-of the'current demand for new radio_
statlons and the extent of rlvalry durlng the new lloense awards

The results Seem to 1mp1y that the economic profltablllty of

radlo broadoastlng is not very great on the average. -All in- all,

radio brOadoasting is the only sector where the regulatory prao—

 tice of not auctioning the licenses does not seem to have resulted

in diverting publio funds to private use., In spite of thls, our

"prev1ous comments about the des1rab111ty of auctions hold here as

well.

4y, Television

‘In television the empirical results of the model were quite

‘satisfactory, in splte of the scattered nature of the observations.

n the best one of the brofitability_equations,”equation (iii),
the regulatory variable of the size of'the.AB contour has the

highest (positive).influende. Similarly, the competition~has

' }the.expeoted'negative,influenoe and income a positive one,;both in"'
conjuriction with the AB contour population (we;ignore_non—signi—
ficant variables). CTV affiliation increases profits S1gn1f1—.

cantly. These results are in full agreement with our 1ntu1t10n.

The,majorgeffeot that the "size" of the franohise has upon pro-—

.fitability is all the more surprising; sinoe CATV -influence was

not,exbliCitly taken into'aecount. We'interbrettthis result as
meaning that the CRTC's regulation,of CATV-has‘(eQnsciously or .

unconsclously) tried to maintain each,station‘s'bre-CATV.shareer
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the potential audience. 'In the absence of any information -about
the method of determining the "Size" of the franchises the above

‘conclusion has to remain tentative.

Fordthe.risk—premium equation-(vi) the embirical'reaults are
also‘quite good. As with the other sectors, ‘there is always a
question of interpretation of the risk—bremium which, in this case
and in contrast to radio, is nositivef In characterizing it as
"riskipremium"vwe immediately make a value judgement, insofar as
we attribute the entire excess of revenues over costs of invest-
ment to a reward for risk. This may be true in a large, efficient
~capital market, but is of dubious validity in the case of a market
that is oligobolistic - oligopsonistic, and has controlled entry.
In the 1atter case it could very well be an aggregate of risk—

premium and economic profit

The basic features ofgthe risk—premium equatione havezalready
been discussed'in Chapter IV. We would like at this point to ..
add one more possible explanation.of the éeemingly perverse sign'
of the time—period;dummy Dt’ implying a lower risk—premium for
. more recent years. This is simply that the pre—1972 years Were
dominated by the "forced" sales through the divestiture rules.
-These sales increased the’supply and, consequently, depresseéd the
price. If that is so (and we are inclined to believe that this
is a more attractive explanation than the others), then these
'divestiture rules conferred economic profits ‘upon the buyers at
the time. - These profits were sufficiently large to overcome any

1ncreased riskiness in more recent years, through the Canadian
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‘content rules or through the exbansion of CATV.

| The-remarks.madé'about the ﬁide'variations-in.trofitability“
for ra@ioiare valld here also. With restect to iﬁvéstmeat the
average annual profit net of investment costs ranged from a
high of ca. $4.5 million to a low of $-200,000 approximately.
With respect to the financial outlay of the buyer the profitability
results (net of;investment costs) ranged from-a high of«ca..$3.5
million to a low of -$1400,000, annually, but only one statilon in

l8;sh0wedva loss. As mentloned already, the detérminants of these

‘fvwide-variations_are primarily regulatory variables.

- The policy recommendations are in line withuthose.of previous»

:chabters; We belleve that lioenses-should be auctloned under 
‘clearly spelled and stable regulatory operational rules. However,

- glven the current environment, there 1ls a second best solution

that can bé_proposed wlth resbect to Canadian content regulations.

We reCommend'that‘Cahadian Content‘and'required”programmihg effort

be explicitly tied to the size of'the'franchise‘as.exbressed by

- the AB contour.. If the Broadcasters believe that Canadiaanrogram—

ming is unprofitable then 1t is. only falr and rational that those

on whom the regulatory rewards of a larger profitability (fran—

' chise) are bestowed carry also the larger responsibility~of

promoting Canadlan programming.

On the sutjectvof spectrum allocation between television and
competing uses (brimarily land—mobiles) the policy implications
must awalt further study. The valuation of an additional license

in a given area glves us .an estimate of the value of an addition
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to the TV portion sbectrum as a funétionlof the regulatdry and
economic characteristics of the area; This must be combéred to
the valug of an addition to the land-mobile bortion Qf the
specﬁrum,'which is still awaiting studyf The methodology'was
breéentedvin thé PSZ rebort. |

5. Conclusions

Since thié‘febort contained aunumberVOf critigisms bf cﬁrfent
or ﬁrobosed regulaﬁory bolicy, weAwish to close iﬁ'on a bositive
note. We share:ﬁhe regulatorsi concern about fhe imbact'ofﬂ -
broadcasting ﬁolicy on Canadian cultural identity. :Wé belieVe
‘that the acti%e'enCOuragement of Canadian content in brograms is
higﬁly'deSirable, and that it should be, if'anything; acqélerated.
Our recommeﬁdations were made 1in the spiritlof the above long-
term.dbjectivesL We differ from regulatoryvthinkihglin believing
that feliance on market- forces (broberly defined and understood)

can achieve the same objectives at a lower cost.
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TABLES

The following tables contain non confidential data
obtained or generated from public files. '

G:

Gl:

G?:

Cl:
c2:

R1:
R2:

T1:
T2:

GENERAL DATA -

Avérage Disposable Income of Famllies and

Unattached Individuals per Province (current $)

Riskless Rate of Interest

CABLE DATA

Relative Tncome ‘
Quality Index relative to Programs over the
Air . ' '

:  RADIO DATA

Potential Audience - Independent Stations
Potential Audience - Affiliated Statiqns

TV DATA

Value of Stations
AB Contour Population




TABLE G.1

AVERAGE DISPOSABLE INCOME OF FAMILIES AND UNATTACHED INDIVIDUALS

PER PROVINCE (CURRENT DOLLARS)

" AV. DISPOSABLE INCOME BY PROVINCE

YEAR
NEWFOUND- P. EDWARD NOVA NEW : . : : BRITISH
LAND ISLAND SCOTTA BRUNSWICK QUEBEC ONTARIO MANITOBA SASKATCHEWAN ALBERTA COLUM?IA
1968 3,641% 3,2512 b,350° 4,182 5,502 57847 b,6722 3,510° 49822 5,180°
1969 3,223 3,789° 1,900° . u,749°  5,780%  6,4642 52317 y,1402 5,632 5,842°
1970 4,899% 44162 5,520°  5,395° . 6,398° 7,2242 5,858° Cy,8832 06,3687 6,590
1971 5,7547% 5,2671 6,180" 6,2u1% 7,312+ 8,240L. 6,658 5,7811 7,393 7,775% é'
1972 6,591% 5,999 © 7,004 6,963 7,772 8,803% 7,346 6,792 8,100° 7,793 |
1973 7,456% 6,671 7,985 7,629 8,666 9,850 7,086% 7.951Y  8,7281  g,590%
1974 8,868° 8,149° 8,886°  8,986° 9,9901 11,3571 9,212° ©9,449° 10,4052 10,7771
1975 10,416% 9,719% - 9,009 10,3041 11,096 12,7121 10,870 - 11,1861 . 12,0801 12,069%
- 1976 12,0492 11,2307 11,350 11,820° 13,5200 14,3800 11,9887 13,3762 13,9082 14, 506>
1977 12,6772 1,697°  11,859° 12,383 23,820°  maono® 12,3957 13,950° 14,0172 n,6742

" SOURCE: STATISTICS CANADA CAT. 13-210 .

1. 'Income after tax, distribution.by size, in Canada',.Statisties Canada, Cat. 13-210

2. Extrapolation projected from 1.
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TABLE G.2

RISKLESS RATE OF INTEREST (Y,)

YEAR ~ AVERAGE YIELD OVER.  YIELD AS OF JAN. 315%:
_ THE YEAR (%) e ‘ (%) :
1967 5.6 5.20
1968 6.68 6.53
1969 7.66 6.99
1970 - 7.10 8.23
1971 5.55 5.37
1972 6.26 5.50
1973 - 7.03 6.25
197k - 8.12 6.99
1975 - 7.68 6.32
1976 1 8.31 '8.20
1977 - - 7.79 7,62
8.82 8

1978 .36

SOURCE: BANK OF CANADA REVIEW
U T agkem1978

1. The annual yield on Govt. of Canada securities with
- terms to maturity of 3-5 years have been taken to be .

the riskless interest rate.
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TABLE C.1

CABLE: RELATIVE TNCOME (553)

|

1974

SYSTEM# 1972 1973 1975 1976 1977
1 4992 .993  .995  .995  .996.  .995

2 .989  .993  .993  .994  .g994  .993
3 991 .992 - .993  .994  ,995  .995
oy 994 .99% - .996  .996  .996  .995

6 .993  .993  .993  .993  .993 .99k

8 .993 © .99 - .995  .996  .994  .995
9 000 .995  .996  .996 .996 .996
11 994 .995 996 .996  .997 - 996
13 .993. .994  .995  .995  .995  .995
14 994 994 995  .995  .995  .996
'~ 16 .992  .994  .995 = .995  .996  .995
17 994,995  .996  .996  .996  .996
20 994 994 .995 © .995  .995  .996
21 .994  .996  .995  .995 - .996  .997
22 -99%. .995  .995 . .995  .995  .995
23 990 .992 .992° .993 - 994 994
24 992 .993 .99k .994  .996  .995
25 994 .994 995  .995  .995  .995
26 £993  .993  .994  .993  .994  .994
27 .995  .995  .995  .995  .996 . .996
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CABLE: QUALITY INDEX RELATIVE TO PROGRAMS OVER THE AIR
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TABLE C. 2

'(Xc’xu)
- SYSTEM | X (CgNAD;AN)' Xuf<?3>

1 1.333 1.000

2 1.000 3,000
3 1.000 1,714

4 1.000 6.000

6 1.000 1.666

8 1.000 1.750°

9 1.800 ~ 8.000°
11 '1.000 71,500

13 1.500 5.000
1y 1.143 6.000

16 1.000 1.000

17 1.286 4,000
20 1.125 3.000

21 0.875 4.000

22 2.666 5.000

23 1.000 0.800

2l 3.000 1.000

25" 1.000 4,000

26 I, 000 4.000

27 1.200

2.000"
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TABLE R. 1
RADIO: "POTENTIAL AUDIENCE ~ INDEPENDENT STATTONS® (Q;¢)

STATION 1972 1973 1974 1975 © 1976 . 1977

#

1. 1,357,200 | 1,378,915 | 1,400,097 1,423,393 | 1,446,167| 1,469,306

2. 6,989,000 | 7,142,758 7,299,898 7,460,496 | 7,624,627] 7,792,369

4, 5,921,700 | 6,002,369 | 6,124,749 6,228,870 | 6,334,761 6,442,452

5. 1,366,600 | 1,389,832 1,413,459 1,437,488 | 1,461,925 1,486,778

6. - 34,961,200 |35,205,928 {35,452,370{35,700,536 | 35,950,440(36,202,093

7. | 2,662,100 2,744,625| 2,829,708} 2,917,429 | 3,007,869 3,101,113
10. 624,200 622,952 621,706| 620,462 619,221 617,983
11. 3,495,000 | 3,544,245 3,604,497| 3,665,773 | 3,728,091] 3,791,469
12. 12,928,800 |13,329,592|13,742,810|14,168,837 | 14,608,071|15,060,921
13. 6,989,000 | 7,142,758 7,299,898| 7,460,496 | 7,460,496| 7,624,369
14, 15,956,400 | 6,087,441} 6,221,36L| 6,358,234 6,498,115( 6,641,074
16. | 5,646,772| 5,686,300{ 5,726,104] 5,766,186 | 5,806,550| 5,847,196
19. 799,016 | - 812,600 826,410 840,416 85l ,751) 869,282
20, 1,822,496 1,835,253| 1,848,100/ 1,861,036| 1,874,064 1,887,182
21, 683,561 695,182 707,000 . 719,019 731,242 743,673
22, 2,456,597 2,451,694 2,446,800] 2,441,906 2,437,022] 2,432,149
23. 2,800,103 2,886,906| 2,976,400 3,068,668 | 3,163,797| 3,261,874
24, 7,483,190 7,543,055| 7,603,400] 7,664,227 ,7,725,591' 7,787,345
25. 497,215 500,695 504,200 507,729 511,284 515,862
26, 4,382,135| 4,412,810] 4,443,700 4,u47h,806] UL,506,130] 4,537,672
27. 573,387 572,242 571,100 569,958 - 568,818] 567,680
29. 994,661 1,004,607} 1,014,653} 1,024,800 1,035,048 1,045,398].
31. 1,369,474 1,392,755| 1,416,432 1,440,511| 1,465,000 1,489,905
32, 384,131 386,820 389,527 392,254 © 395,000 397,765
33. 3,407,326| 3,465,251 3,524,160] 3,584,070 3,645,000{ 3,706,965
34, 1,060,006| 1,067,426] 1,074,898/ 1,082,423| 1,090,000 1,097,630
36, 2,309,383| 2,304,773 2,300,173 2,295,582 2,291,000/ 2,286,418
38, 3,826,499| 3,891,550| 3,857,706 L,024,987| 4,093,412 4,163;000

SOURCE: CRTC Files and Statisti
1. Canada Census Reports

Census Reports.

The above table was obtained from the CRTC data projected along wi b th°
population grewth rate (bJ province) estimated from Statistics Canad
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TABLE R.2

| POTENTIAL AUDIENCE - AFFILIATES' (Q, )

RADIO:
| STATION # 1972 1973 1974 1975 1976 1977
3 513,900 529,831 546,255 563,190 580,648 598,648
8 606,600, . 625,406 .. 644,792 - 664,780 . 685,389 706,635
9 283,500, 292,288 301,349 310,690 @ - 320,322 330,252
©15 . 1,696,000 1,725,747 1,755,085 1,784,92% 1,815,265 1,846,125
17 529,500 533,207 536,939 540,698 - 544,482._ 548,294
18 168,000 173,208 178,577 184,113 189,821 - 195,705
28 206,100 212,489 219,076 225,867 - 232,869 240,088
30 518,000 534,058 550,613 567,682 585,280 603,420 .
35 564,000 567,948 571,923 - 575,927 . 579,958 584,018
37 - 1,263,000 1,284,471 1,306,307 1,328,514 1,351,098 1,374,067
 SOURCE: 'CRTC FILES ANE\

STATISTICS CANADA CENSUSi-S

REPORTS

1. The table above was obtained from the CRTC data projected
alongw1th the population growth rate (vy prov1nce) estlmated
lfrom Statlstlcs ‘Canada Census Report.
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TABLE T.1

TELEVISION: VALUE OF STATIONS

STATTON # VALUE OF STATION ($) YEAR OF SALE
1 2,991,150" 1967
> 714,000° | 1967
3 16,000,000 1968
Iy 3,040,000“ 1969
5 1,250,000° . 1969
6 2,000,000° ) 1970
7 664,1147 1970
8 18,000, 000° 1970
9 '600,000° 1971
10 1,508,760%9 1971
11 3,899,988+ 1971
12 9,696,000%% . . 1971
15 664 ,1141° 1972
16 333,0001°0 1972
17 1,206,000%7 1976
19 282,43219 1977
20 ng1,87420 1977
21 6,511,274°1 1978

'SOURCE: CRTC PUBLIC FILES

- .il-‘llli R we Bm s Illf‘ oy N U o= W N ’llll -— e am ua
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The above values were calculated as follows:

1. 34,500 shares were outstanding.

29,900 shares were sold for $2,592,488. The average value

. of a share was, therefore, $86.70;50, the value of 34,500 shares

was.estimated at $2,991,150.
2;‘-50% of ﬁﬁewéﬁhéféhip ﬁéévtranSferred for $357,000.
3. 15,000 common shares Wére outétanding.

3,750 common were sold for $M,OO0,000 in chash.

“Another 3,750 common were exchanged for 4,629 common of
“ésﬁkaicqqmny plus $1,946,112.70 in cash. -“ﬂkmeaﬁnz-burp

price was at $443.70 each. So 50% of the ownership was

transferred for $8 million.

L. Total ownership was transferred for $2,350,000 in cash

. plus 30,000 shares (WOI’_'th,$23“.O'O'/Sharef'at that time).

no
(WS}

Qi v o

5. The total ownership was trénéferred for $1,250,COO.

6. Totél ownership was transferred for $2,000,000.
7. Total bwnershib was sold for $664,114,

8. Out of 15,000 outstanding‘éémmon shares, 12,766 were

‘ transferred at $1200 each.

9. Total ownership transferred for $600,000.
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'10.. Out -of 2,286 outstanding common, 200 Were transferred

at $200 each.

11. Out of 11,355 outstanding common, 3,785 were

exchanged for $343.46 each.

12. 50,000 common issued were sold for $9,696,000. °

15. Total ownership was transferred for $664,114.41,
(Note that the transfer was made in 1970ra1So\at the same

priée).

. 16. 3,330 shares (2,664 preferred and 666 common) were
sold for $100 each.

'17. Ownership was transferred for a total of $1,206,000.

19. Total ownership of the TV station was transferred for

a net value of $282,432.
20. Total ownership transferred for $481,874.

21. 2,713,031 common shares wefe'outstanding. The
transactions were: - 995,414 common at $2.26 each.
153,000 common at $2.50 each.
125 special shares at $5,650 each.

75 special shares at $6;250 each.
One special share- 2,500 common shares.

All shares were converted into coﬁmon and the average
price per share calcuiatedq .The total value was computed

on the basis of this average price.
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, TABLE T. 2
TELEVISION: AB CONTOUR POPULATION (Q;.)
STATION AB CONTOUR POPULATION |
- # 1972 - 1973 1974 - 1975 © 1976 - 1977
1l 671,471 685,572 699,969 714,668 729,676 745,000
2. 115,427 | 116,157 | 116,887 | 117,617 | 118,347 | 119,077
3. 5;187,593 15,434,193 |5,680,793 | 5,927,393 |6,173,993 {6,420,593
b, 1,352,031 |1,392,592 [1,434,369 | 1,477,400 |1,521,723 |1,567,374
5. 291,750 291,166 290,584 | 290,003 | 289,423 288,844
6. 117,149 .| 116,149 | 115,149 [ 114,149 | 113,149 | 112,149
7. 38,500 | 39,655 | 40,844 | 42,070 43,332 l 632
9. 133,425 | 135,693 | 138,000 | 140,346 | 142,732 | 145,158
10, 170,904 | 172,613 | 174,340 | 176,083 | 177,844 | 179,622
11. 2,770,512 |2,817,610 (2,865,510 | 2,914,223 [2,963,765 |3,014,149
12. 210,108 | 214,088 | 218,068 | 222,048 | 226,028 | 230,008
16. 3,125 |~ 3,145 3,165 | 3,186 - 3,207 3,228
17. 90,078 91,610 93,167 94,751 96,362 98,000
19. 156,520 | 158,555 | 160,617 162,705 | 164,820 | 166,962
~ 20. 30,402 30,341 30,280 | 30,220 30,160 30,100
21. 2,972,243]3,048,723 |3,125,203 | 3,201,683 |3,278,163 |3,354,643
' SOURCE: CRTC Files and

-Statistics Canada
Census Reports.
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