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 ABSTRACT -

This contract concludes with*the submission of two reports.

Report #1, entitled "Simulatioh of Be115Canada's Rate ReunSt"

_ develops and similates an ecdnometric modei-of the'réél and financial

structures of Bell Canada. A variety of fégulation Scenarios are

examined in detail. Report #2, éﬁtitléd-“Direcf.andrIndirect Effect§f

designs and simulates a generalvequilibfium‘mbdel_of the Quebec-.

.Ontario regional economy in order to analyze'the'airect and indirect

(general equilibrium) priéeveffects of proposed Bell_Canada.rate_'

changes. Additional suppart documéntation'including'data employed (and

definitions); a worked simulation example; computer software manuals.-

and a tape copy have been forwaraed to the scientific authority.
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CHAPTER 1 o INTRODUCTION

. The model descrlbed in th1s report is the outcome of over four

years work by faculty in the Department ‘of Economlcs at Concord1a

- University. The model was developed 1n order to descrlbe, econometrlcally,

the Bell Canada productlon process. Demand and f1nanc1al modules were
also est1mated,.and.the.complete model has been used,'in various‘forms,
to predict the behaviour of Bell Canada under a number of scenarios.

This model is not, of course,‘the only model of Bell Canada; two

other models are currently in use - the model developed by M Denny eteﬂ.

(4) at the IPA in Toronto, and the Bell 1nternal model developed by F. K1ss
et al.. (7). . In-many 1mportant respects, these-models are'qulte dlfferent;

it is not that one model is‘better.than'another, rather the econometric

~ and behavioural assumptions entering into the modelrarepdifferent,

The purpose of this ekercise is to investigate thebeffect'of the
rate increase. requested by Bell Canada ~and heard before the CRTC 1n May-
and June 1981 - The "bottom 11ne" in th1s 1nvestigat10n is the rate of
return on capital, and the method that_y;ll,be folloWed is to-compare,"
line for line, the estimates derived"by Bell.withfthose‘derived in
thiS’study, using'intSome-caseS‘very différent modelling'teehniques.

In chapter 2 the data base is presented, along.with the forecasts

. for'the exogenous variables. The demandISystem; the c0st system,fthe )

financlal module and the income statement module are presented in

, chapters 3tob respectivelyc_ A”hmstorical valldation is undertaken '

in chapter 7, and the simulation under three price scenarios in

chapter 8, followed'by a conclusion in chapter 9.



. CHAPTER 2

DATA BASE"

Following the introduction of various interrogatories as well as -

the Bell Annual Charts, 1980, into tbe public record, the‘complete model

has been reestimated to 1980.“The'complete data bése, with descriptién

i!lli '

and sources, is shown on BELLIB. A more detailed>discussionAofisoﬁé of

——

the variables is given in Breslaw El]'éﬁd Breslaw and Smith [21.

- A number .of variables are exogenous to the system, and values for

thésé_vatiables are required for the forecast period. Tﬁe values used
for Fhese variablés is shown in the'LOAD section of SIMﬁSlE;i Theée
valucs aﬁe deri&éd, as far as péssible, ffom Béll's forecasté; iﬁ this
senSelfhe difference _in agéﬁmptions bétweép_Béll‘s prediétidns‘and
thoéé of this study is_minimized. Fof‘1983,:the.1982 figure is.iﬁ-
-creased by‘the rate of chaﬁgé existing between.1981‘ahd_1982°. For
those variables for wﬁich no foregésts are availéBle froﬁ Bell, an.
ARTMA proéesstas estimaéed,‘identified and used for prédictioh. v

»The‘speCifications of the various_broceSSes usgdxare.shown'in
Table 2.1, - - |

_ Ihe.foliqwing data sources were uéed'fbf:l§52;1980:

' Bell Annual Charts 1980, 1981 issue

© BELL (NAPO) 30 MAR 81 - 612

[

CANSIM vectors: D 31600, D 31614, B 14031.
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Symbol

. APER

CONVS
CONTAX
CcPI
CRTC7801
DECC
EXTRIX
FXLTD
GPPONT
GPPQUE
MNET

'NICOME

'OLDACCESS
OTHIX
PK

POPB
QMIS

QTPL

ROTH

SPI
UNCOL .-

YIELDMYB

TABLE 2.1

DescriEtion -

_Average P/E ratid

Local conversations - Bell
Taxes_charged construction

Consumer price index

‘Effect of Deciéion 7801 on ‘expenses

Composite depreciation rate

- Extraordinary items
Foreign. exchange - long term debt

'Gross provincial product - Ontario

Gross provincial product - Quebec

Miscellaneous revenue - Net

Net income - contract
Z telephones access to DDD

Other income

Telephone plant price index

‘ Populatioh Bell territory

Output, miscellaneous service
Output, toll private‘line

User cost of cap1ta1

'Revenue, other toll serv1ceexc1.WATS

% SPL and DMS central office
Uncollectable revenue

Cost of materlals,_etc.

. wage rate

50 bdnd—yield'averages.(Canada)

- (McLeod Young Weir)

METHODOLOGY USED FOR PREDICTING EXOGENOUS VARIABLES

T.Methodologz_'

1980 value
ARIMA (0,1,0)
)

 B81-250 , P5

2
1980 value
B-81-1
B-81-1 -

- (3)
- (3)

‘B-81-1
- B-81-1

%)
B=81-1

- BELL (NAPO)- 81-612

Table_7'

AARIMA'on iog(POPB)-

'(0’290)

BELL (NAPO) 81-612-
: Table_z

BELL (NAPO) 81-612
Table 2 s

- Same rate as PKA

HOR
(6)
BELL (CRTC) 501
(7

" BELL (NAPO) 81-612

. Table 6
B-81~153.
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5.

6.

Taxes charged construction w111 change because of CRTC 78-01
Decision 13; An Increase of 4% p.a. is assumed but until 1981

results are published, there is little change of know1ng the

effect of the decision. The item is small about $5 m. 1n 1980;

A number of new accOuntlng rules were. 1mposed on Bell by the CRTC.

These effects are described in B—81—257 and B-81-258, The
incremental effect for 1980-1 is $61.2 m, and for the rules that
come into force in 1981-2 the incremental effect is $51.6 m.
These changes are not captured in the ex1st1ng total operatlng
expenses function. Thus: -

Effect 78-01, Dir. 13 1981 = 61. 2m
1980 = 61.2 + 2390.3 - .25 = $13.0 m
- - 2805.0 o
1982 = 61.2_, 3258.9 + © = $71.0 m
: 2805.0 S

(weightings are total»operating expenses;'B—Bl—l; .25 for 1980 as

effective Oct. 1). Effect of 78-01 Dir. 11, 13 + 16, 1982 = $51.6 m.

Total effect: 1980  13.0
. 1981 6l.2
1982 51.6 + 71,1 = 122.7
A1983 . (growth of TOE 81—82)

vAssumed to growth at same rate as GNP, rates from Bell B- 81—250 p.5.

Assumed growth of .57 p. av.

Calculated from values for total other toll and WATS revenues,f

' BELL (NAPO) 81-612 Tables 1 and la. For the requested price

1ncrease, see Table 8 1.

From BELL (CRTC) 9 Jan. 81—312 the growth of capacity is most -

'strlklng for DMS,  increasing from .17 in 1979 to an expected value ‘

of almost 97 in 1982,  The share of analogue electronic remains

. approximately constant 1980-1982, Thus the growth of - SPli-DMS

is approximately
1980 .14 1982 .23
1981 .18 1983 .26

Rate taken for ‘index as the same as for cost of materials
BELL (NAPO) 81-612, Table 3. S

/4
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"CHAPTER ' 3-.

THE DEMAND SYSTEM °

.'The system of demand equations (DEML, DEMM) is eStiﬁéted fOr_tWO

‘services. - local (primary and contract auxiliary ) and message toll

(a divisia index of'Inter, Trans—-Canada, U.S, énd,Qverseas, and WATS

service), -As can be seen, the double log formulation has been used. -

- Taylor [8] has shown that this formulation is very suitéble'for tele-

communications demand systems. -
The main problem in the -double log specifiéation has been a lack
of robustness of the parameter estimates to slight- changes in' the

specification, and also serial correlation. Neither 'of these problems

. occurred. To some extent, this is due to:

a) ﬁse of‘pervéapita data for fhe dependent variable
. b) Use of GRP (gfoss ﬁegipnal product éf:Qntério énd Quebec)f
_ as the choice for the incomé vériabie. . E )
The functional‘form:and ﬁgriaBie definitions are Shown in T.Ve_\vbnle"3.l°

The per capita Output'ofUéach‘service is‘postulated as a,funCtionfof the

-real price, per capita income, and, in the case of local service per

.capita conversations, as well as three dummy'Variables as described in

- Table 3.1.

A' Thg_two deﬁand equatiohs were eétimatedias é_systém (SURE),“ﬁhuS,
allowing for crossjcqrrelation-betwéén’residﬁais'of-the.two:eqﬁatiphs.:
'In fact.there.was;véryv1ittle c:oss cofrelatiQn;.énd'eSSentially>1dentiCa1 
resultsfwere‘obtéinéd using OLS on each’gquatibn seﬁaratelfo‘AThe‘resuitS
are shown in Table 3.2. |
From these résﬁlt§;~if“can be seen fhat, With_Ehelekception}of;RATI

for message toll, all coefficients are statistically significant.
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_ TABLE 3,1

DEMAND SYSTEM

_Period of Estimation: - - - 1952-1980
Méthod: ~ SURE ' .(seeminglyiunrelated_regression estimation)
COMHENT . wxsxxx  DENAND EQUATIONS = *¥ssesxs s

: FRML CEML LQLOCP =

(A0+A1‘LOG(PLOC/CPI)+A3‘LYD+A#‘LCONVF*RLl‘RAT1+RL2‘RAT2
_+RLI*RAT3I) §

'FRML CEMM LQTOLP =

(80+82*LOG(PTOL/CPI)fBS‘LYD+RT1*RAT1*RTZ*RATZ*RT?‘RAT3)$

-

*  Dependent Variables:

~LQruocp - ‘ Logar1thm of per capita local service revenue
‘ ' ;(prlmary and contract aux111ary)
in constant $1967°

LQTOLP L Logarlthm of per cap1ta message toll revenue

' ' in constant $1967. This .is a divisia index
of Intra, Transcanada, U, S. and Overseas,
and WATS serv1ce. ~

Exogenous Variables:

LPLOC ' Logarithm of local price,'deflated by CPI

" LPTOL o _ Vo Logar1thm of message toll price, deflated by CPI '

LYD ' . _Logar1thm of per capita reglonal product, ‘

- déflated by CPI. ThlS is a PTOXy for 1ncomeo

LCONVP - . Logarithm of conversations per capita.  This

‘ : L " is a proxy for the changing telecommunicatlons
__.env1ronmento . : : N
“RAT1 _ ' ' Step var1able for introduction of DDD in 1959.:7
.. RAT2 _ : ‘Step var1able for . introduction of. the one
‘ o ‘ minute charged call in 1971.
‘RAT3 E .. Step. variable for the change in the Toronto
‘ EAS in 1976 »
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TABLE 3.2

DEMAND SYSTEM ESTIMATION

LOG OF LIKrLIHCOD FUNCTION =. 147,165

o

- n-

RIGHT HANDG ESTIMATED STANDARD T
VAKIABLE -COEFFICIENT ERROR. STATISTIC
An -2.64130 - «553596 ~-64573
Al -.521054 851831501 ~0e117
A3 .289273 W 665882E-01 LeZad
S AL 4626159 150518 44160
" RL1 ..7253225-g1 150718E=-01 Clhe812
RLZ - .2539902c=01 «134239F-y1 1.3935
RL3 W575G26E-01 «133Q62E=-01 . L.i08
80 - =3.57085 «932360 -2,830
B2 -1.,35326 +135268 T =10.004
B3 CWE06S0C1L « 885441501 6870
RT1 4 E22691E=-D1 24 3L20CE=-01 « 356
RT 2 .10€280 «227195£-G1 - L.B78
RT3 «816166E-41 «295005E-01  2.767
“EQUATION DEYL ' - - '
FIXFFFFINFIIXFX¥EX
DEPENDENT VARIASLE" LaLoce
MEAN OF DtP NUENT VARIABLE = 2.55895
STANDARD UZVIATION OF $iPe VARIABLE = - WL13u31
sum OF - SQUAREO RESIDUALS = . +5219B1FE=(2
STANDARD ERROR OF THE REGRESSION = © 4134159801
R=SQUARED = , . 9389
ADJUSTED R-SQUARED = _ + 9989
NUMBER OF OSSERVATIONS = _ - 29,
SUM OF RESIDUALS = T - W3bi06ic-12
DURBIN= NATQON STAT Ia*IC (ALJ. FOR 0« GAPS) = 11,7651
EQUATIUN DEMM
FTT RIS R LSRR YR RS
DEPENDENT VARIABLE .LATOLP
MEAN OF OEPENDENT VARIABLE = 2.559C3
STANJARD DEVIATION OF D&P. VARIABLE = « 679190 .
SUM OF SQUARE D RcQI)UALS = . W 231356E-C1
STANJUARD cRROR OF THE REGRESSION = W 282L5GL=01
R=SQUARED '= - B ' « 3982
BOJUSYED w=SAUARFO = , . 99873
NUMBER OF OBSERVATIONS = _ 29. .
Suil OF RESIJUALS = - . : _ : C W B11UB7E=12
TTDURBIN=WATION STavTISTIU (ACJe FOR (e GEPST =  1,9Ga2
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Local price is 1nelast1c (-.52) while message toll price is elast1c
< .
(- 1. 35) The 1ncome elast1c1ty of toll (.61) 1s greater than that of .

" local (Q29) as would be expected.: Similarly, the coefficient for the
. conversation variable (A4) is pos1tive, as expected and stat1st1cally

\s1gn1f1cant. Also note that the value of the Durbin Watson stat1st1c

implies that there is little-serial correlation.

The systemlwas also estimated'using level quantities as opposed
to'thenper capita values; this.resulted’in little change in the income .
and pricelelasticities; .

We'nOte; in passing, that'there are theoretical'problems involved
in estimating the “MI'S equation without taklno into account the supply
Side - price effectively is an endogenous variable, "To evaluate the

sens1t1v1ty of the forecasts to . changes in values of eM‘, the-simulations

are repeated w1th a cost function evaluated at EMA —l 2, opposed to —l 35,

which is the base modelidiscussed.

As discussed in Breslaw.[l]; no attempt"was made to estimate
demand functions for either toll private line serv1ces, nor miscellaneous
services., In the scenarios, the values predicted by Bell for 1981 and
1982 for miscellaneous revenues have been usedo )

Other toll service, excluding WATS, consists of toll private line,
telex and other data services. Toll private 11ne is by far the largest c
.componento This series was predicted us1ng an autoregress1ve scheme

in the prev1ous study, and, at that time, it was p01nted out that Bell'

predictions appeared low. A summarysis shown in~Table;3.3. In the‘

o present application; Bell predicts an 1ncrease of 16.9% for private line

services.revenue 1980-19811 assuming no rate increase (BELL (NAPO) 612,
Table la) but only 57 for 1981—1982

To malntain con51scency, the Ballypredictions_for tolliprivate~p
line‘and other:revenue.will'be utilized. However,‘it'seems likely

_that,-as in the previous case, Bell's predictions will be biased low,

/8




* TABLE. 3.3

PREDICTION OF OTHER TOLL (EXCL. WATTS)

BELL (NAPO)-612 (a)

Predictions Made in 1980. (b)

. Bell: -

No price increase

With price increase

Breslaw:

Autoregressive

‘(aj 1980 Deliﬁered value
1981 Estimated value =

(b) Breélaw [lj Table 20.

262,9 279.7%
| 289.12)
212,8 . 223.8
- 221.8 . 247.0
243.1 - - 282.1

1) No rate increase; 2) Rate increase
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CHAPTER 4 s

" THE COST SYSTEM

In Breslaw [l], a cost-model based on data from 1968 to l978
was utlllzed° Th1s made est1matlon and simulation qu1te s1mple, s1nceA
over that period capltal and labour shares remained approxlmately
constant -a range of 17 uas the extent of the varlabllity of the
shares, However,_there were problems_w1th this model;- in particular
the profit manimization conditions.were'not satisfied for message toll

The addltion of the data periods for l979 and l980 suggested that
the hypothes1s of constant shares could no longer be maintalned (see
Graph 4.1), and consequently the cost model was re—estimated for the

period l956—l980 (thus excluding the Korean war perlod) The_full

cost system consists of the cost function (trans log.), two factor share -

equations (capital and‘labour), and.two profit maximization equations
(MTS and toll private line), The details of the theory behind.the
system-is discussed in Breslaw and Smith [2]. .Howeyer,'there are some
important differences: | |

a) Period of estimation 1956-1980

b) Measure of\technology.“Invthis model; two separate measures
of technology are.used concurrently —>4 |

N - 7 telephones with access to DDD .

- ULN - Z of COE which are SP1 or d1g1tal

:.The rationale for. the 1ntroduct1on of a second measure of technology

_“1s-that the first measure has effeCtlvely plateaued by the late{l970's.

S0
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Although DDD does act as a proxy for the technolog1ca1 1mprovements :
“(in partlcular mlcrowave) made durlng the 1960's a second phase of .

- technology (electronic) is’ not captured by DDD., Hence the»intro—_(

ductlon of. SPl as a measure° The main gain from this additional"

variable is a far better fit for the share and profit maximization

equations;
c) The prlce elasticity for message toll was taken for the

demand equation ( 1, 35 and for the senS1tiv1ty analysis -1 2)

" The price elast1c1ty for toll prlvate 11ne was taken as -2 0 (see

Breslaw and Smith [2] for discussion as to the effect of changlng
the value of this parameter),

d) . The_material share{hardly»varies_ovef the.period and is
assnmed.constanto‘ | | |

e)  The cost.functfon is assumed homogeneous of aégfééi1 in
factor_pricesonaCOupled with a constant,shafe:for materials-imply
the,following restrictions:’

.' Cw + Cr-+ va= ;

C = -C. | C, =-C

ww “"wR. .. Wl rTf

Cfr =._CQR R Cov = _Cxu5
G T Crqu Cov ™ Cry = Gy = O

Cor = Crat  Cyqr ™ Cvqn ™ Suqe ~ Svr” Cur”
¢ =.-C ’ o -

wQP o rQP.

The cost fUnction'is Shown in FRML'COSTFN ~and the two share

equatlons in SCL and SCK. The derived profit maximizing conditions'
(MR = MC) are assumed to ex1st for QTOL and QTPL. These are shown.in
cFRMLTOLPRM and TPLPRM"the left hand'side~terms (MRM MRP)rare the re-

spective marglnal rcverues, ?(l+l/e), yhere P and F are the rPSpectlve

prices and elast1c1t1es. The equatlons are shown in Table 4. 1

/12
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Period of Estimation:

Method: -

TABLE 4.1

4o B ’
COST SYSTEM

1956-1980

SURE

/13

"FRML

COSTFN LHS = ~-LOG(COST)

TCOMMENT ¥ ®%¥%% _ C0ST EQUATIONS f¥¥~~#,

+CC0 + CW*WLN +

3

" (1-CHh- CR)*VLN ¢ CR*RLN

e S5¥(<CHR¥HWLN¥*2 =« CWR*RLN¥*2)
HLN*(CHQL‘QLLN*CHQH’QHLN*CNQP*QFLN#CNT*TLN+CHU*ULN)
RUN¥(CHQL*QLLN+CHQM*QMLN+CHQP*QPLN+CHNT * TLN+CHU*UL N?

+ CNR*NLN*RLN

CUURULN**2) =

CAQL*QLLN + CQM*¥QMLN + CQP*QPLN + CT*TLN ¢« CU*ULN '
¢S*(CALAL*¥QLLN¥**2 + CQMQH*QHLN**Z + CQPQP‘QPLN“Z + CTT*TLN‘*Z

+ * *.’ PNEE

TLN*(CQLT*OLLN*CQMT‘QMLN+CQFT*QPLN)
'ULN*(CQLU*QLLN+CQHU*QHLN+CQPU*QPLN)
QMLN*(CQHQL*QLLN*CQMQP*OPLN)

+- COPQL‘QPLN*QLLN $

FRML

LHL
FRML

SCL

SCM LHM = CV. %

= CH- CHR*NLN*CWR*RLN+GNQL*QLLN+GNQM*QMLN+CNQP*QPLN*CNT‘TLN+CNU*ULh S

FRML

SCK LHK

-CWT*TLN =~CWU*ULN $
FRHL TOLPRH.HRN'(CQN+CQMQW*QMLN+CQMT*TLN*CQHU*ULN

CR- CWR‘RLN+CNR*NLN CNOL‘QLLN CNQM*OMLN CNOP*QPLN

FRML

+CHQH*HLN-CNQM*RLN+CQMQL'QLLN+CQMOP*QPLN)$
TPLPRH MRP=(CQP+CQPQP*QPLN+CQPT*TLN¢CQPU*ULN :

*CHQP‘HLN CNQP*RLN+CQPQL*QLLN+CQPQP¥QHLN)$

“Cost wN
S uIN

’ RLN

~* Outputs o ~ QLLN
‘ ’ QMLN .
QPLN

- Technologies - - TLN

' . ULN
Marginal Revenues . MRM

- MRP

\Log (wage cost) .

Log (material cost, including uncollectibles)

Log (cap1ta1 cost)

Log (1oca1 and mlscellaneous serv1ces)
Log (MTS service, incl. WATS)
Log (toll private line service)'

% phones with access

to DDD

%Z COE SP1 or digital.

‘ﬁ»PM(l + 1/8M)

PP(1A+'1/€P)’

m oM
o xR

oo

1

Price of MTS

elasticity MTS

Price of TPL
elasticity of TPL -
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TABLE 4.2

* COST FUNCTION ESTIMATION -

EQUATION COSTEN . -

DEPENDENT VARIABLE g o LHS

SUM OF SQUARED RESIDUALS =
R-SQUARED ‘=
SUM OF RESIDUALS =

-DURBIN-WATSON STATISTIC (ADJ. FOR 0. GAPS)

. EQUATION SCL

'DEPENDENT.VARIABLE | LHL

SUM OF SQUARED RESIDUALS =

‘R-SQUARED =

SUM OF RESIDUALS =

DURBIN-WATSON STATISTIC (ADJ. FOR 0. GAPS)

EQUATION SCK'

DEPENDENT VARTABLE LK

SUM OF SQUARED RESIDUALS =

R-SQUARED =

SUM OF RESIDUALS =

DURBIN-WATSON STATISTIC (ADJ FOR 0. GAPS)

. EQUATTON TOLPRM
DEPENDENT VARTABLE . , ©MRM

' SUM OF SQUARED RESIDUALS =

R-SQUARED =

" - SUM OF RESIDUALS =
 DURBIN-WATSON STATISTIC (ADJ FOR 0. GAPS)

“

. EQUATION TPLPRM

DEPENDENT VARTABLE ~ . = MRP

SUM OF SQUARED RESIDUALS = -
R-SQUARED =
SUM OF RESIDUALS =

'DURBIN—WATSON STATISTIC (ADJ. FOR 0. GAPS) =

' .353423E~02
e
~.109626[~02

1.0989

.282616E-03

-.9919.

© .347047E-03

2.0373

- 679470E-03

.9792

' .469186E-03
o 1.2436

+474158E-04

.9686

' .255887E-04
1.9778

.121914E-04 -

.9873

~.650176E~04

1.1195
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TABLE 4.2 (cdnti!nued) '

L0G OF LIKZLIHOOO FUNCTION = 591,545
RIGHT=HAND ESTIMATED STANGARD _ T=
VARIABLE COZFFICIENT ERROR "STATISTIC
cco 3.66090 «117G37 31.280
- CW +516850 ebEL26BE-C1 34553
CR - +286975 «604361E-01 o708
CHR ~.6310C02E-01 +193670E=-01 ~3.258
CWaL =e586999E -1 018395801 =3.090
CWaM +119398E-N1 +84589LE=C2 1eb11
cnaQe -.313036E-¢1 +395825E=(2 =2.856
CWU «Z09365 «228754E-01 © - 11775
caM «192656 +357TUBE =01 5.286
car 225267 01114535=01 19,763
CcT 1.06667  e1ib463B T bea79
caLaL $221103 e16419LE-01 13866
CaMQM - +537816c=01 «563190£ =02 34110
~.carap S e 3LL1l4E-01 v161430LE-C2 21,373
caLr _=e1kB8114 \ $3395356-01 -4e787
CaQMT +119489E=-01 «4138176 =02 2,887
CarPT -.401859c=-02 «18382LE=-02 -2+186
cQaMu ~el0LuL2 +797943E-02 - =12.989
CQPuU «2516C3E=-01 - W4isb152E=02" 5,639~ -
CaMaL’ -e72CbL1it=01 «12420¢E-01, 5,862 -
carat «362958E-02

o4 43I5E8E-01.

-16.339

al

/15




. . AR i : :
The five equations were estimated simultaneously using SURE. The

results afe shown in Table 4.2 under the base model of.'aM = 71.35 and
§P = -2.0. Coeffiéients'which always were statistiéally insignificant -
‘at-thé_952 level over a large tangeiof values for EM'and‘EP were dr0pped.

The't—values'are very;high in aApumberfbf'cases, suggesting that these -
coefficients are very precisely estimated. The fits afe'goodg as will
be seen from the R, and the tracking reported below. In addition, for -

the labour share and message toll profit-maximiZation eQuations, there

.is no evidence of serial.éorrelatiqn; which is an improvement over

previous years studies.

The properties‘df this cost function were investigated in detail,-

and are shown,'for selected years in Table 4.3._'Mérginal coSts»shoV

a élight decline upito the end of the 1960's, and ;hen.ingreases‘:
rapidly through the 1970'5. For~mes$agéAtqll anditoll'private_line,
the marginéi cost/$.revenue follows diféCtlyffrom the'elaétipityr‘
;ssﬁmpti§n, sinﬁe MC ;-MR in the pfofi# méximization_equafion§; 
For 1oca1,margiﬁa1 co§£/$ réﬁenueqchanggs from‘85¢ in'1956'£o 70¢>in

1967, and then increases to 98¢ in -1980. It should be recalled that

" local service includes both basic primary as. well as vertical

 services and miscellaneous services.:

.

. The function also exhibits écale; a value of 1.6 is achieved

. by 1961, énd'remains_fairlyﬁconstant over the rest of the‘pgriod.v

This result is similar to that reported in previous studies.
Cost cdmplimentarity exists between local and message'toll; and local

and toll private line; however it does not exist between toll and -

/16
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. TABLE 4.3

COST FUNCTION PROPERTIES

Marginal Cost
"Local
Message ' Toll

, lei Private Line

Scalé "

1956 . 1962 1967 - 1974
797 .706 .697 .970
.278  .278  .257 . .296
489 .516  .486  .580
1.455 . 1.591 1,618  1.615

1980

1.648
.380

.956

1.624

/17
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" toll private line, so-scope cannot be inferred.

The function is well'behaved in two important respects: Fifst,
it is weakly concave in factor‘pricés_(this follows from it being -

linearly hémogeneous in factor prices,togéthgr with constant material

-share). . Second, the profit maximization second order Conditions,

which imply that the marginal cost intersects the marginal revenue

curve from below is satisfied for both MTS and TPL for eVeryAdéta

_point.
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CHAPTER 5

-FINANCIAL MODEL "

The finéncial modu1e of .this ﬁpdel hés;beep completely.reépééified
and_fefestimated. This waé necessary sincé many of the éQuétipﬁs.in ‘
the fiﬁancial modﬁle effectively reduced to a first‘ofdef éufbrégreésive R . _4
form. For thé.majérify of-thevequations, thé.sémple choséh fof-estimé_

tion was that used for the cost model. -~ 1956-1980. . - : S S

5.1 . FINAN

The FINAN equation relates economic capital to'accounting capital.

The previous FINAN equéfion,lwhich'felated_réél economic capital to feal
aéCOunﬁing gépitai pro&ucéd significant coefficiénts_dnly for the ﬁeriod
1967-1980,'(see Breslaw»[i]: Fig. 2)§:for'the pefiod‘1956—1980,'oniy.
the cdefficient fé? the sériél~correlation term was ‘significant. '

In iﬁs place\a‘relatiqnship betweéh the change in'the'value of .
acgéunting cépital and the change_iﬁ the vaiue‘of‘ecoﬁomic-cépital was
specifie&} The reéults are.sﬁown in Table'S;l. ‘ Bdéh.ddefficients N ‘ _:' )
are highly s;gnificaht, and there isja vefyfgood>fit, and no serial

correlation.
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TABLE 5.1 -

- . TINAN ESTIMATION

FRML FINAN AVAK = 00 ¢ _ _AVAK(=1) ¢ D2*(PK*K=PK(-1)*K(-1)) §$_
AVAK _ACCounting Capital, current $
K Economlc Capltal $1967 |

PK - Price 1ndex, telephone plant

"EQUATION FINAN
B 2222322322222 222320

9EPE NDtNT VANIABLE ' AVAK

McAN OF CEPENDENT VARIABLE = o 2939.33
- STANDARD DZVIATION OF DEPe VARIABLE = . - = 1771.85
SUM UF SQUARED RESIDUALS = - , 5806844
- STANDARD £KROR OF THE REGRESSION = S5[e2u65
R=SQUARKED = ' ) « 99G2 . ..
ADJUSTED R-SQUARED = ~ _ . « 9992
F=STATISTIC( 1.4 234) = : o 2982047
C0G OF LIKELIWCOO FUNGCTION = , , -132.355
- NUMBER OF OSSERVATIONS = o S : 25 .
SUM OF RESTDUALS = : " e 254659E-10
_‘UUREIN“WIT“UW_ST*TT*T’C‘TIfj—“FOE*U—“UIPS) = 72,1858
RIGHT—HANU . ESTIMATED STANDARD T-
VARTABLE COcFFICItNT . . ERROR STATISTIC
fa}i] , T 7641663 © 1542900 - 5,112

e - Y Y - P - T2Y7eIiE-01 16,5568
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5.2 DEBTR

AR

This equatien_allocates the acequnting capital to debt and eqnity.

. This equation replaces EQUAL and EQUAZ._bThese‘two previous equatidns
- related real equity (debt) with real aceOunting capital and thefratioU ‘

~of the. return to equity to the return td debt.v Unfortunately,‘the co-

efficient on thlS last term was not 31gn1f1cant, and consequently the B
relatlonshlp between equlty (debt) and' aeeountlng cap1ta1 was_ flxed
(except for a term correctlng for serlal correlatlon)

The DEBTR equatlon spec1f1es that the debt ratio (debt/total) is

given by the prev1ous perlod's debt ratio, and by the pr1ce/earn1ngs -

ratio. The rationale behind this is that a firm with afhigh P/E,tatiO«

~will find it cheaper té_fund by issding‘stock,”than_by.iESuing debt.

Thus an inverse relationship between the debt ratio, and the P/E ratio
is postulated.
" The estimation results are shoWn‘in Table 5.2, All'eoeffieients

are statlstlcally 51gn1f1cant at the 997 level, serial correlatlon is

- not a problem, and con51der1ng that the dependent varlable is not

trended,_a very good flt is achleved. (R2 = .96.)

Once the debt ratio is known, then, given accounting capital,

debt and equity follow immediately.
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TABLE 5.2

hRY

DEBTR ESTIMATION.

FRML DEBTR RATIO = X0 + X1¥APER + X2¥RATIOC=1) $

 RATIO "Debt ratio Debt/(Debt + Equity)"

APER " Average price[earnings ratio -

" EQUATION DEBTR

XER AR AL RANXANNN RN

DEPENDENT .VARIASLE . _RATIO
MEAN OF OEPENCENT VARIABLE = - A hb028
STANDARD DEVIATION OF DEP. VARLIABLE = L H2EEE =1
SUM OF SQUARED. RESIDUALS =  L150526E-02
_STANDARD EFROR OF THE REGRESSION = o EB2T169E=(2
TR-SQUARED = ‘ . . 9688
ADJUSTED k-bQUARcD = . L : 49660
F‘JT‘\TISIIC( ?09 224) = : - 3‘-‘1.‘*2’-&
L0G OF LIKELIHO0OOD FUNCTION = - - 35,9974
NUMBER "OF OBSERVATIONS = 25,
SUM OF RESIDUALS = +106581F=13
JURBIN-WATSON STATISTIC (ACJs FOR Ge GAPS) = 2.1332
 KRIGHT=HANG. ESTIMATED . STANDJARD ) T- .
VARTABLE “COCFFICIENT " ERROR T STATISTIC
X0 L \171132 | WLB753LE-L1 3.510 .
X1 T -.28121B5E-02 T B6BE13E-03 =3,238

X2 ' . ~ «7157C8 " «830079E-01 BS540




5.3 EQ6

The total equity hasvto be allocated Betweenucommon‘and preferred"v

stock.”vIn thé'previous formulation real average ﬁréferred equity was

assumed to follow an autoregressive structure. Although this produced’

significant coefficieﬁts, it did not perférm as well as the formqlation

described beléw.

-i The ratio of pfeféfféd equify‘tq total.aécoﬁnting{capifél ﬁas
sﬁecifiediiﬁ‘aﬁ autoregressivé fofm.f The resﬁltSfare shown in
Table 5.3. .Alﬁhough the fit is:poér ®? = .55), the resulting values

of preferred equity track somewhat better than the previdus formulation.
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TABLE 5.3

kY

EQ6 ESTIMATION.

A RATIOP:= Preferred Equity/Total Accouhting Capital

EQUATION EQ6

FRVNFFRANAFAREFEFNE

DEPENDENT VARIABLE ? " RATIOP

MEAN OF DEPENUENT VARIABLE = - +638045E=-01
"'STWNDARC DSVIATION JF DEP.. VARIABLE = «970235E-(2
SUM OF SQUARED RESIJUALS = W 379501E-03
STANBARD ERROR OF THE REGK¢SSION = 688T5HE-C2
T T R-SQUARED = . w5521
. ADJUSTED R-DQUARED = : AT
F-STATISTICC 1., Be) = - . . 3.85965
L0OG OF LIKELIHOOD FUNCTION = — 3c.7(068
NUMBER OF OBSERVATIONS = ~ o 10
: SUM OF RESIDUALS = - W 1554318 =14
____"TWETN WKT‘UN‘STK*I*TTU_TK*U‘_FOR Ge GAPS) = 2.b406
RIGHT HAND . . ESTIMATED - bTANLARD ‘ T-
VARTABLE — COEFFICIENT , “ERROR A STATISTIC
wu " e 34bB776E=CL ‘ V.952741E-02 3,040

Wl o - «483070 - 1538406 n o140
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. CHAPTER 6

v

TNCOME. STATEMENT -

Equations used for the Income Statement module were also re-

specified for the same feasons‘as in the financial module.

6.1 Total Operating Expenses
>_In.the’prévious formulation, the relatiohship between reél total
6peréting expenées and real -costs was expressed in STALOA. This pro-

duced reasonable results, but‘:tended to underestimate operating exf

- penses when predicted on future costs. For this reasoh, given the.

importance of this item, a detailed analysis was undertéken; :

The components of total operating expenses are:
1) Empioyee ékpénsé

2) Depreciation’ .

‘3),/0thef expénsésnx“

4) Non-income taxes

' .'1) . Empioyee expense is‘given by W X L, or total labour combensation

(NAPO, 612,;Tébié 6). This series has been adjusted to inélude-

labour taxes (BELL (CAC) 511, p. 2).

'2)  Accounting depreciation is eValuatedvfrom_data.on economic

capiﬁal (K) and the c6mposite depreciation rate on average .
depreciable plant (DECC).. One would éxpect the dépfeciation to be
proportional to“the.variouS amount of capital invested each year.

The following geometric average is assumed:

/25
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o

‘DEPt =.a .gDECCt N Ktv Ktpl Kt—Z ces whete K =_K,PK
Assume that the B are related by B =B Ai,“ and

_taklng logarlthms
log(DEP,) = a-flog(DECCt)1—B°[log(it)'hl log(ﬁt;l)-ﬁlz log(ﬁi;z)...]

Taking a Koych _transformation

31

1og(DEcct 2

log(DEP,) = a(1-) +'1ongEcct)'+-A[log(DEPt_i)

+ B, log(K) =~ ()

The estimation,- from 1956 to 1980 is shown in Table 6.la.

Other expenses includes materials, maintenance, rentals, travel, .

'R & D, etc. as well as the Ontarlo offic1al Telephone Serv1ce Tax

(Klss, P. 36) The materlal_serles M, and its price V is a
Divisia series consisting of material expenses, revenue taxes, and

uncollectables. It has also been adjusted to include the'material

:tax mentioned above.< Thus uncollectable expenses must be sub—

tracted from this series.

Non income taxes.

'AThese 1nclude the follow1ng.

a) ' Labour taxes wIc, QHIP,>etc ) These are already accoﬂnted‘

for in employee expenses.
b)A> Mater1al taxes (Ontarlo Telephone Serv1ce tax) This is

already accOUnted for in materlal expenses.

'e)fe'Capltal taxes (Ontarlo capltal Quebec capltal etc )

126
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These afetincludedillthe price\of:capital, but this'ie.of
‘no help here. The procedure followed 1s to assume.a re- f'
lationship between cap1tal tax and ‘the current value of net
phy51cal cap;tal, in the same manuer as for’ accqunt;nglde-‘
preciation. ﬁouever, iﬁ place cquECC, a rate.has tc be
,establiShed. This rate changee in 19?2, due to change in
treatment ofﬁieaeed plant,:aud'agaih in 1979, when the )

Quebec special tax wasfrepealed.v Thus:

CAPTAX, = (a + a;D; + a2D2) Kt HKt 1 Kt*z
'1og(CAP$AXt).= a  + alD1 + a D )(l A) + A 1og(CAPTAX 1)
+ Boflog(Kt) ) -
 where D=1 if  t'2 1972
D, =1 if h t 21979,

The estimation, from 1956 to 1980 resulted in -a statistically in-
significant value for A "Equation (2) thus becomes doubie 1qg, and the
results are shown in Table 6.1b. The linear model was also tested; but' )

- the double log was superior.

d) Taxes (non iucoue) for eXpenses;changed conettuction:(CONTAX)
are excluded (Bell Canada, 3095,’-Fcllow1ng CRTC 78-01,
Directiye 13,‘general.exuehses changedAccnstructicn,\which '
includes this item will uo ionget be bermitted ‘as cf October
_1980 The effect of these accountlng changes is taken 1nto_

account in the varlable CRTC 78- 01
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- - " TABIE 6.1a

3

STA11A ESTIMATION

FRHL STAiiA LDEPRE = HD*(l-LAN) + LOG(DFCCD + LAM*(LDEPRE(-ll LOb(D:CC(-i)))
N Hi*LOG(PK*K! $ : - .

LDEPRE ‘ VLogariehm of accountiﬁg depreciation
DECC _‘; >-éompesite debreciation rafe oﬁ‘blanf’\

K ' Average net economic - capltal ($1967)
PK - Telephone plant prlce index |

EQUATION S|A11A

1¥¥¥¢#¥4¥¥¥$¥¥x¥¥¥

DEP:ND NT VARIABLE ‘ . LDEPRE
MEAN OF DEPENDENT VARIABLE = . 5.06108
STANDARD DEVIATION OF GEP. VARIABLE = 793080 .
SUM OF SQUARED RESIOUALS = s L JL9e1T1E-C2
STANDARD cZROK OF THE REGRESSION = . 150177E-C1
“R=SQUARED - ' — 9997
ADJUSTED R-SQUARED = . .9996
F-STATISTICC 244 22.) = Y 37485,2
TOc OF LIKZLINO00D0 FUNCTION = 71,0875
NUMBER OF O3SERVAIIONS = : 25,
 suM- OF RFbIDUALb =,- | 56 8L3LE=12
RIGHT-HAND - ESTIMATED L CTANUARD S
VARTARLE COEFFICIENT FRROR —  STATISTIT
W 1419768 128232 9,340
AW . SoUBLST T 39734 7E=01 17.581
© .3633BLE-01 . T.345

HLI o . 266598




FRML STA12A LKAPTAX

TABLE 6.1b

'STA12A ESTIMATION

= (ND+N1*DUM1¢N2¥DUM2) ¢ N3*L0G(PK*K) §

- LKAPTAX
K . |
fK
DUML

{

DUM2 -

EQUATION SiA12A

ngarifhm of-cabital téx'
Average ﬁetveQOndmic cafitéi ($196f)
. ‘_'Teléphdne plant.pribe index -
l.Stepvvariable; equal ﬁnity 1972 on'

Step variable, equal unity 1979 on.

R R SN I W NN

DEPENDENT VARTIABLE

 LKAPTAX
MEAN OF DEPSNDENT VARIASLE = S 2.61690
STANCARD JTVIATION OF DiP. VARIABLE = J65E187
SUM OF SQUARED RES IDUALS = o ' 2919 ELE~-01
STANDARD ERROR OF THE REGRESSICN = Wu32030E-01
TR-SQUARED = - . 9962
ADJUSTED R-SQUARED = ‘ | . .9957
FSTATISTIC( 3eu. 214) = . 18L9,78
L0G OF LIKELIHOOD FUNCTION = . T 45,2621
NUMBER OF OBSERVATIONS = e 25,
SUM OF RESIDUALS = . W L7B06LE=12
GURBIN-WATSON STATISTIC (AbJ. FOR 0. GEPS) = 1.5816
RIGHT =HAND . ESTIMATED __STANDARD O Te
VARIABLE COSFFICIENT 3 ERROR STATISTIC
NG . -5.01933 . 177273 . . <33.955
N1 T LE7L53 T J3u54GBE-01  =13.244
N2 -.191377 W3TGLB5E-G1 -5.170
N3

“1.13120 % .236162E-01 474899



. Thus -the resulting relationship is:

TOE = weL.+ v*M + DEP.

"+ KAPTAX - UNCOL - CONTAX + CRTC7801

L, M and K are predictéd by theicost model, . and DEP and -KAPTAX

~ from STAL1A and STAI2A. The remaining variabieswérediscusséd in

Chapter 2.
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. 6.2 Interest Payments 3

The relépionship bétweep-interest fayments and debt preViously
expressed in STA14A beginsAtovbreak.down'as.intéfést~féteé diverge _
from the rété of iﬁflétion. Thus STAléA was refofmu1ated such that
the interest rate is eipressed as a function df the yield 6n qorﬁorateu
bonds‘ (McLeod,, Yquﬁg,.Weir), énd on AéﬁtoregfessiQe lines. The:
resﬁlts are sﬂowﬁ'in Table 6.2. fhe'cbefficiehts»(excludiﬁg the

constant) are all statistically significant, with good fit and no

- serial correlation.’ Given debt and interest rate on debt,;the"leﬁel

of interest follows immediately.
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TABLE 6.2

STA14A ESTIMATION

FRML STAL14A INDBT = L0 + Li*YIELOMYB ¢ L2*INDBT (-1) %

INDBT Interest rate on debt .

YIELDMYB 50‘bondAyield average.

EQUATION STA14A

B MU YR FHR NN NN R

DEPENDENT VARIASBLE INDST
MEAN OF DEPENDENT VARIABLE = . .577405E-01
STANOARD DFVIATION OF DEP. VARIABLE = L 1L2751E-014
SUM OF SQUARED RESIDUALS = . L2CE8G0E-C4
STANDARS ERROR OF THE REGRESSION = ~ = .989536£-03
R<3QUARED = , — . 8958
ALJUSTZD R-SQUARED = R : 995 4
F-STATISTIC( 2.4 224) = 3 2590 4 w2
LG6 OF LIKELIHCOD FUNCTION = T139.592
NUMBER OF GBSERVATIONS = - 25 . |
SUM OF RESIDUALS = . ' o . L 210862814
TDURBIN-WAT SON STATI:TIC (AGJ. FOR G+ GAPSI = 2,1571
CKIGHT-HAND ESTIMATED | " STANCARD A T-
TVARIABLE T COSFFICIENT . ERFOR TTSTATISTIC
L L 21701kE-C3 - .899556E-03 Loud
TG : T BT78I3L=08 . W2L470%E=53 770

L2 935241 ' ‘.h229205461 22,138
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6.3 Income Tax 3
The previbus fofmulation»(STAl6A) assumed a cOnétant rate of tax

(on the taxbase), with cdrrection for serial_corfelation. To make-this’ .

: more'general,‘since the~rate does vary by‘o#er 7 points (42-49%) -the ~

rate is assumed to be related to both the previous year's rate, and

tQ.the‘rate of growth of the tax base. Thus if the tax base should fall,

it would be expected»th?f the tax rate;would alSO-dééliﬁe, and conversely}
: The estimation»iskshown'ih Table 6.3. The‘COefficients-are

statistiéally significant at the 957 1evel,-and; though'the;fit is poor
B , . }

(R” = .49) the tracking of actual tax paid is superior to the previous

formulation.
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" TABLE 6.3

STA16A ESTIMATION
FR"L STA16A TXRTIO = KO+K1*TXRTIO(-1)+ K2%(TAXBASE-TAXBASE(-1))/TAXBASE (<1)§

. TXRTIO Tax rate = Income Tax/Tax base

TAXBASE  Income subject to iﬁcome tax

EQUATION STA16A

FXV FTIFXFFEERNXNFER

DEPENDENT VARIABLE  ~  TXRTIO

MEAN OF UEPENDENT VARIABLE = - . «&58030
CS3TANJARD wtVIATION OF DEP, VARIABLE = 184273E-C1
SUM OF SQUARED RESIQUALS = : ... +b17582E-02
'STANDARD ERROR OF THE REGRESSIUN = T W1377728-01
R=-SQUAREC == o o <4878
AGJUSTED R-SQUARED = ' : - Coelk1D .
F=STATISTIC( 24y  22.) = 5 . 10,4677
L0G OF UIKECIHOOO FUNCTION = - . 73.2630
"NUM3ER OF O03SERVATIONS = ' .25
SUM OF RESIDUALS = o : _ ¢355271E-13
DURBIN=WAT3ON aTAtI:TIG TALJ, FOR Ts GFEPS)Y = 1,6187
RIGHT=-HAND =~ ~ © EsTIMATED. =~ - STANDGARD. ‘ T-
VARILSLE T CUIFFICIENT i T ERKOR - " STATI3TICT
KO : 7 Wis2uk? . . .692061E=01  © 2.203
K1 » . <E539%5% A « 1507033 4,359

K2 . . WB575E6E-(1  «318812E-01 - - 2.063




- =g

- .

6.4 PreférrediDividend S

The previous formulation expressed the dividend paid to preference
stockholders aé avfﬁnCtiQn of preferred equity, both expressed in.real_
terms. This suffefé‘fromtthe'samé problém'that affected interesf<pay4

ments - effectively, the real rate changes, as “inflation rate and in-

terest rates diverge.

STA20A expresses a relationship between the rate of return -

to preférréd Stbck, and the average corporate yield.(MYB) and the rate

-of return to preferred stock lagged. The results are shown in'Table 6.4.

The results are quite.good, given that thé‘depéndent variable is a rate,

and. the resultant tracking of preferred diVidends'is‘superior to the:

previous formulation.
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TABLE 6.4

. \ !

'STA20A ESTIMATION

£BﬁL_§IA2nA_D11AEE;z;ﬁn_:;ﬁi:xig

+ L 55} P -
DIVAPE = Return to bfeferred stOck‘~

YIELDMYB 50 bond y1e1d average

FQUATION STA20A

¥¥4¥¥¥¥¥¥¥4444¥4¥4

DEPENDENT VARIASLE o DIVAPE

'MEAN OF DEPENDENT VARIABLE =
STANDARD DIVIATION OF CEP. VARIABLE

WT7L201E-C L
¢ OL2256E-02

SUM OF SQUAQED R—SIJUALS =
STANCARD ERROR OF THE REGR¢SSIGN =

CRB5879E=Cu -
L3ES7L5E-02

M2 ~ S w747833

R=oQUARED = “.5891
ADJUSTED R=3QUARED = . «8575
F=STATISTIC( 24y 7o) = 28405700
L0G OF LIKSLIHCOU FUNCTION = 43,9811
. NUMBER OF OBSERVATIONS = 10,
" SUM OF RESIDJUALS =- - Go
OURBIN- NATQDN STATISTIC (ACJ. FOR Ce GAPS) = 11,2037
RIGHT-HAND ‘ ESTIMATED STANGARD 1=
VARIABLE COEFFICIENT ERROR T STATISTIC
MO -e6169375-43 c10LT793E =01 T =.059
Mi 3 - W 215722E=12 Tv96938CE-C3. 2.225 .
v160624 . 4eb656
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 CHAPTER 7

4
o

. HISTORICAL VALIDATION

_Givén the goodnéss of'fit.in_;he éstimatidn of the-Varipusﬁedﬁa-
‘tions, it would be expééted'that'thé pfédictea values ﬁdqid trackAthe-ﬁ
created;values vefy c1ose1y..AThis indéed'is.the case. B

Table 7;ié éhqwsithe\actual and predicted vaiues~f6r;iocéi.dﬁt-
put (QLOC, QLOQS)'and actualiand érédicted\v;iﬁes for local feveﬂue
(RLOC, RLOCS). Table '7.1b shows thevTﬁéil,déscriétioﬁ for the output

series.  The tracking is very tight,'and_almqét all'thé‘error is due

to residual variance.

A similar set of results is given for message toll service, shown

in Tables 7.2a and 7.2b. Again, the tracking is good, though not as

tight as for local service.

The cost validation is shown in Tables 7.3a'aﬁd 7.3b, bésed oﬁ the

. acﬁual 1eve1'oflfaétors.' For.éach factor (L - labour, M f'maferials;‘

K - capital), and for the cost there is a tight correspondence between

- actual and‘bfedicted;valdes. The Theil decomposition is ‘shown in

-Tables:7.3b.

‘Rather~than compare:thé histpfical with the-éfedicted.vélue for
each vafiable‘inthe financial module and income stafement,module;
ﬁ'ﬁistorical trgcking of‘ﬁhe income sfatement is‘presenﬁed-under fogr

regimes:



- TABLE 7.la,

DEMAND MODEL VALIDATION - LOCAL SERVIGCE

QLOoC

QL OCS

RLOC

RLOGCS
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1264400 .

13C.232-

1204334 1

|
-

‘1980

-/.

928.0L00°

919.606

1562.50

1952 . 116.79%
1953 . 137.000 134.078 127.821 - 129.760
_ 1954 ) . 168.C300 . 1e5.044 ) 136.0¢4 1354686
w 1955 . 162.900 - 161.459 151.986 150, el
][ 1950 . 181,760 164,687 163,526 1724313
O 1957 " 200.0ou0 i3¢c.570 T187.160° 185, 27%
© 1958 . 2164630 211.0086 - 2034307 198.135
'I[ 1959 e 233,003 235,519 233,600 2354619
ik 1960 . 250.900 . 24B3.686 250,900 2L8.586
| 19861 . 269.501 2634123 269450 " 263.123
11962 - . 239,609 287.229 . 289.600 237 .229
“l 1963 . 3T8.7C0 305.886 358,700 “305.686
. 1964 . 325,000 328,548 - 325.000 3284548
= 1965 . 3504860 3524724 350.850: . 352.724
‘1[ 1366 e . 330.7G0 385,691 I80.700 385,091
1967 ¢ - 4104000 . 409.669 . %10.000 409.€69
.. 1968 . L37.600 438,501 437,600 4384501
‘]' 1363 . G7TLIVE00 475,631 472.814 477058 -
»N 1970. . 58644300 SEEQZBQ* 512.369 - 513.368
1971 . 5384000 5L41.494 568.128 " 571.618
&, 1972 . 573800 "58c.552 " 523.663 E32+852
,'[ 1973 . -~ 6254500 6264085 . 698.058 6984711
4974 o . B79.uy50 68G.0644 7744516 7664196
13975 e+ 73%.300 719,155 878.223 6T+ 109
' 1976 . 773.7C0 773.210 930.219. 9814976 -
1977 . 8204530 - 839.283 - 1107.68 ©1133.03
1978 . 355,800 BG 9,654 1263,C8 1253471
. 1979 ‘e 383,760 860,539 1392.71 1387.73

1547 .70




"TABLE 7.1b -

" COMPARISON OF ACTUAL AND PREDICTED TIME SERIES
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ACTURLC ANO PREUICTED VARIABLES..s . GLOC . QLOCS

AL R e

- | a

SAMPLE = s zé
C ORRE LATION COEFFICIENT5= 9997
" (SQUARED = . 3994
'VROOT ~MEAN= SQUARED ERROR = 64064
HEAN ABSOLUTE ERROR — A.gai
MEAN EXROR = B cTILOE=01
REGQESéION SOEFFICIENT OF ACTUAL ON PREDICTED = 1001
TRETT™S INCAURLTTY COSFFICIENT = _ — T 598102
FRACTION OF ERFOR [UE T0. BIAS = | 3 | 1714203 |
FRACTION OF ERROR LUE TO DIFFERENT QARIATION.: '» ._‘.35552-32 '
FRACTION OF ERROR TUE TO DIFFERENT COSVARTATION = 59967

ALTt&NAT;V' DECOHPC;I?ION {LAST 2 COMPLNENTSD
FRACTION OF ERROR QUE TO DLFFLRENCES OF pEGRE\SION : '
COLFFICIENT FROM UNITY = . . e+2bY0E=02

FQAC*ION OF LRROR DUE TO RESIDUAL VARIANC& = «9973.




-
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TABLE 7.2a

'DEMAND. VALIDATION — MESSAGE TOLL

“QTOoL

...Q..Q..QQ‘._.....O............Q‘.....ICOOICOOQQ.00.0.........

QToLs

RTOL

© RTOLS

B /,40

i .
b - 9

52,6677

1952 . 53,0094 55,9897 .. Bblld71
1953 B 56,7106 5747767 604301 _©1.5637
lligsg . 611979 €1.038¢ 65.2568 E5.7267
1955 . 7001523 67 . 8256 7L.7660 72.2862
1956 . 73.0.25 77.2723° Beoe13L0 82,2914 -
1357 . 86,228 86470677 91,5396 92,0686
11958 . 34543138 - 91,8676 96.7327 9843968
1959 . 92,6538 95,6731 11¢.229 1L 6,890
“ 4 1960 . 103,746 13045486 T 117,370 113,754
\ .\1961 . 1104203 106.913 123,426 - 121.976
| 1962 . 130,493 1354880 135.899 - 1364303
1963 . 138.735 "142.102 144,195 14674695
li%u . 1544376 157 4 b5 1604199 163,590
1965 . 175.738 175,248 1824147 1814640
. 19b6 . 199,900 205,833 | 2C1.7€9 2074018 -
g 1967 e 223,700 2294825 223.800 . . 229.825
_._' 1968 . 2nboedln 256.416 2424719 254,222
1969 . 25804329 28L.773 279.4327 263,61
- 1970 . 3iwe512 279.076 © 3264491 299,219
__l 1971 . 3200uu? 331,447 3484130 3604529
1972 . YR 365,015 337.493 402,217
o, 1973 . 421,557 - 412.726 47400104 L6440 85
_l[igru . 4654528 CWB7.727 553,355 © 555,861
o 1975 . 553.ul7 539,280 652.724 6364510
1976 . 5964383 5934012 743,062 7384099 .
1977 . 643,829 684,055 830,131 - 5734854
l 1978 . 7284943 723.370 979,473 971.992
1979 . 791470 778,271 1119.58 - 1100.91
1980 « 875,775 1254.22

- em e W
)
) ]

854.600

1286420




TABLE 7.2b

COM?ARISON'OF(ACTUAL AND PREDICTED. TIME SERIES

A\l
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ACTUAL AND pRtuICTED VARIABLCS.-. - QTOoL: 2 \QTOLS

__l SAMPLE = 1 29
_ CORRELATION GOEFFICIENT =  .9991
__‘l ' (SQUARED = L5981
| ROUT-MEAN-SQUARED ERROR =  10.52
'_' NEAN ASSOLUTE ZRROR = 8.727
hi MEAN ERKOR = -~ W L831
REGREssION-coL#F;LIENT OF ACTUAL ON PREDICTED = t.008
*i THEIL™S INSQUALLTY COCFFICIENT = —— TU1398E-01
| FRAGTION OF ERROR GUE TO BIAS = e \.2103é—02 "
FRACTICN OF ERSOR LUE TO DIFFERENT VAKIATION = 37776-01
FRAGTION OF ERROX DUE T0 UIFFERENT CO-VARIATION = 3601

- e @

ALTERNATIVS DECOMPGSTTION (LAST 2 COWPONENTSY
FRACTION OF ERXOR DUE TO CIFFERENCES OF REGRESSION. |
COEFFICIENT FROM UNITY = - . 2598E-01

aa

FRADTLON OF - EmROQ DUE TO RESIDUAL VARIANCF = © e 9673
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TABLE 7.3a.

COST MODEL VALIDATION

g

LS -

K

KS

/42

52.5457

6604900

1952 . 4ee Q0G0 £484162
1953 . 4Ee10G0D 51,8482 7284200 723,540
1955 . 5149000 53.2365 890.600 584423
1956 . 55,7000 562204 996,260 - 1612.03
~ 1857 . : 5_-{"-(30UU 5703111 ) 1114,9¢ - 1100.38
1958 e 57.6000 5B e2148 1244.20. 1234409
|l1s59 . 5645000 5648931 1373.16 1354 .86
% {960 . 5L,6(70 53.8712 1506.76G 159047 -
1961 e 52,4000 52.0782 1631.50 1619.46
. 1962 . 5243000 5442743 1752.50 - 1754.83
“ 1963 R 53¢50.0 Th 4531 1885450 —1858.42
196k . DL uGED - 53,7625 2013.70 - 2016439
2 1965 . 55¢80.0 5449523 2140410 2139.72
1966 v 575600 5643713 2279410 2305460
1967 e 5b.6I00 57.4766 2622, 89 2443.05
1968 . 5545040 56,9085 2561.90 2532.96
1569 . 5646000 57.5233 2711.98 2730451
. 1970 o . 57.8Cu0 57.0060 26564 70 2855,80
1971 o - 574500 58,4581 - 3G12,.80 3024425
g 1972 e 57.5.00 571789 IT8C. 60 I1385.29
1973 . CB6LeL0G0 59.3029 3326490 ' 3294.69
1974 . 62490013 62.6¢05 3499.50 - 3518,.,89
—1975 . o= e 1000 e 2015 3TT7+50 3670428
' 1976 . 67« 3000, €840006 '391C.60 2886485
- 1977 . 6948300 72.0609 4108,10 4167474
19786 . 75,2500 748680 4239,30 $192.53
1979 . 7745000 7643304 4345430 4348441
1980 B 81,1500 - 4518430

78.7205

4507.79




..ll’.......’...b’il..l..l..'..Q...0.0..Q.‘l'.l...l'......l..'l

- COST MODEL'VALIDATION.

M

M3

‘TABLE 7.3a (contiﬂhed}

‘GOST

COSTS
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“142+490

134.248

2044227

W™ 1653 o (N Y-TN 55.1691 ' 196.151 2144916
-~ 1954 . “9.03c1 B7.2572 212,694 226602
|l|1955 o 5646543 61.1559 237.415 . 242,.935
1956 e 66a13(9 05,8406 268,337 2704782
| 1657 . 58e1490 70.8905 295,965 . 296.916
) 1958 . 75,2603 . 75.0502 323.2(6 3184689
1959 . 790623 81.6123 353.320 3554013
1960 . 83,8778 8543776 3764788 2754573
1962 . 9547533 96.8368 42540 24 4314545
1963 . 1014149 1004709 4374245 - 4564459
1964 . 162.557 10644157 482,206 S 4B2.1il
1965 . 13241038 1084194 - 520.732 5144497
1966 . 1317745 115.3061 571.698 5684925 - .
1967 . 117 =00 1224451 . 613,597 8244191
g 1968 . 123.239 1324536 676,807 £94 4435
1969 o 145,227 14a4432 779.329 TBee Qi
197¢C o - 1u7.384 152,754 - - 86344650 3664623
1971 o« 1744182 1624681 952,776 929,715 -
"B 1972 . 179.5(9 172.894 1651474 1042.96
1973 . 2024532 7188.193 1213, 87 1183450
1974 . 2144275 247000 - 15274 €6 1415.,98
1975 . 217.524 227.158 1683. =4 1683.71
1976 . 237.0L0 2464766 1971.29 11987.29
1977 . 25945.5 2654011 - . 2251413 . 2296.95
1978 . 2814045 - 272.871 2574433 2541415
1979 . 3C0.cE5 " 290.167 2951.43 23919.15

3435.80

- e e em W

__30be480



TABLE 7 3b

COMPARISON OF ACTUAL AND PREDICTED TIME SERIES ,

g

ACTUAC ANDIPREDIC?EJ uARIKBLEs... T S
SAMPLE = N IR B
" GORRELATION CO:FFLCIENT = U J9730
| (SUUARED = £ 9466
ROOT-MEAN-SQUARED ERPOR = 2,198
HEAN ASSOLUTE ERROR = 1459
MEAN ERROR = . =.6151
'REGRESSTON COEFFICIENT OF ACTUAL ON PREDICTED = = 14106
THEIL™S IN*QUALITY COHFFICILNT = | S ' ,;uueéeo1
vFRAuTION'OF ERROR DUE TO BIAS = ' -vf='~~ ’ W 7830E-01
" FRACTION OF ERROR CUE TO DIFFERENT. VARIATION = o Leist
FEACTION OF ERROR TUE TO DIFFERtNT bOfVARIATION =L TTEE

. ALT*RNATIV_ DECOMPG:ITION (LAST 2 COMPUNENTS)

FRACTION OF EKROR DUE TO OIFFERENCES .OF REGRESSION

. COEFFICLENT FKOM UNITY = 1293
FRAGTION OF ERROR DUE TO RESTDUAL VARIANCE = .7924
RCTUAL AND PRECICTEU VARTABLES:es & — ks
SAMPLE = '; 1 .29 | B o
CORRELA:ION COLFFICIENT % +9998
(SQUARED = 49997
| :ROOT-MEAN-SQUA&ED ERROR = 21.37
—WEAN ABSOLUTE ERROR = 18:02
MEAN ERROR =~ i 817
REGRESSION uOEFFILIENT OF ACTUAL ON PREDICTED = { ..9595_
THEIL™S INLQUALITY uOFFFICIENT — ——3999E=02 —
FRAGTION OF ERROR GUE TO BIAS o _ o L 7230:-02
FRACTION OF ERROR DUZ TO. DIFFFRENT VARIATION = . L2725E-03
“FRACTION 5F EREOF LUT 10 DIFF;&ENT coeVAnIATIoN'% TUYsE

ALTVERNATIVE DPDOﬁCCaI-ION (LAaT 2 COMPLNtNTb)"

FRAGTION UF «FRROR DU TO OIFFERENCES OF RtGRESSIOh
COEFFICIENT FROM UNITY = : 4 B40bE=03

FRACTION OF ERROR DUE TO KESICUAL ViRIANFE = 03321




TABLE 7.3b (continued)

ATTUAT AND PRETICTED VARTAELES: e+ e MS

SAMPLE = 1 . 29
CORRSLATLON COEFFICIENT = ¢ 5968
(SAUARED .= . 9937

KOOT-M“AN-JQUAR D E%QOR = 7.258

MEAN ABSOLUTE ERROR = 5.815

MEAN ERROR =... SR -.3893

REGRESSION COEFFICIENTKOF.ACTUAL ON PREDICTED = ? :‘1.545‘
TRCTC™S INSOUALTTY COSFFICIENT = ) — — ZPEIEST
FKACTION OF ERBOR DUE 10 BIAS = ' o 2877E-02
FRACTION OF ERROR CUZ fOHDIFfERéNT1VARIATION‘= o L2566 |
FRACTION OF ERFOR OUE tb»oIF?ERtNr_co-vARIATiON = 7505

ACTERNATIVS DECOMFUSITION (CAST 2 CONPCNENTSY
FRAGTION OF ZRROR DUE TO CIFFERENCES OF RLGRESSION

- Am =N e

- COEFFICIENT FROM UNLITY = ; L .2223
FFACTION OF ZRROY GUE TO KESTDUAL VARIANCE = 7748
"ACTUAL AND PREDIGTED TERTABLES oo CosT T cesis.
SAMPLE = 1 29 | | ~
:”-uoéRELATION COEFFICIENT = . 9993
; (SQUARED =" 9996
ROOT- MCAN-QQUAHED ERROR = 20469
MEAN AB:OLuTE ERROR = ” 13,ia.A
HEAN :FROR =  “: __1.860 | |
REGRESSION. COEFFICIENT OF ACTUAL ON PRtDICTED = t.012
THEIL™S IN-QUALITY COEFFICIENT = SRS TV
FRAGTION OF ERROR CUE To BIAS = . seaye-oz
FRAcTiONfOF ERROR GUE TO OIFFERENT vﬁeiATION‘z BEEREY TN
FRACTION OF ERROX CUE TO UIF FERE NT CO- VARIATLON = 7250

iLTE kNATIv» bcCUM OaIlIOV (LAST 2 COMPCNENTS)
“FRACTIUN OF chrROR OUE TO CUIFFERCNCES OF REGRESSION |
COEFFICIENT FROM UNITY = « 2635

FRACTION OF £RRO0R DUE TO ReSIDUAL VARIANCE"= T 67339

45



REGIME
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R VARIABLES
‘ , . Financial and -
Output_"/ Cost ~ Income Statement

@oc, QroL) (K, L, M)

T ' . Actual S “Actual L :Actual

2h R ' ,-‘Actual. - Actual T | Simulated
3 ‘_: - Actual . >Simulateu » l —Simulated
4 , -‘ﬂ - Simulatedlx | Sinulated’r' o Simulated.k

Regimevl iS:Fhé hase'case,jand is shown in Table 7:5a.‘AThatzﬁu
corresponds tq'B—SlFl;‘p. 1, the_histcric situaticn, During the period.
1976 to 1980, the average:return to‘capital for Non—consolidated Bell
fell'apprcximately in the range.of.S%’to-9%Z.

In Table 7.5b; the effect ofAsimuiating the financiai and income

statements is shown.‘.Total revenue and factors‘reﬁain at~the_historic

 level, but total operatlng expenses are est1mated using. the h1stor1c

levels of K, L, M as 1nputs into the TOE functlon. Deprec1athn and -
cap1tal tax are both estlmated. As can be seen, the histcric and¢pre—
d1cted total operatlng expenses are very simllar. In a similar manner
both predlcted interest changes and income tax closely track actual
values. Thus 1t is not surpr1s1ng to f1nd that 1ncome before extra—
ord1nary item is falrly close. Thus, prov1d1ng that the 51mulat10n
of ‘net average-capltal is also accurate, the Z return of average total‘

capltal should also be close.* This indeed is the case, with a maximum



"tities are less. The income statement is evaluated as before, and it can
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>_difference in the order‘ofﬂ.27 points. The relatlonshlp between actual
", and predlcted capital is shown in- Table Z 4. ';The A returnAtO'average.'

Kcommqn equlty reqU1res the estlmatlon of the preferred dividend, and net

average equity; again the difference between actual and predicted is

small (less than .37 points).e

In Table 7.5c?frevenues are kept at the historic level; but factots

levels are simulated. The simulated factors then lead into the total

 operating expense- function, resulting in net revenue. The remainder of

- the income statement is evaluated based on the simulated factofs and'

tax base. As can be seen, the total operatlng expenses are over—

.estlmated at the beg1nn1ng of the sample period (1976) and underestlmated

i_at the end (1980). The degree of underestimation (in 1980)Ais about 27,

and thislcorresponds very closely to the degree to which estimated cost

- N . * . ) . - . " R
falls short of actual cost. - This results in return to average total.

capital being 1ess_than‘historic values at the beginning, andvlarger at’

the end of the‘periodJ ”The:diffefencevhowever; is less than ;42 noints;'
Ianablef7.5d, ali.qﬁantities are simulated. Simulated total revenue
trssks,aétualetotai revenue tsirly well; With'an'error ef lessithen 1.52.
in 1980 .(underestimate).. ﬁsing these’qnantities, the facters ste"
evaluated from the eost system, and hence the total operatlng expenses.

Thus in 1980 these w1ll be lower than in Reglme 3, since s;mulated-quan—.:

be seen that the % return to averageitotal>capitsl’is very -close to

. cost in 1980 is less than 2?

Though the difference between the logarlthm of actual and estlmated
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Regime 1 for 1977 to-1979,,‘1n'1980 the difference is less than .27

points. o : o oo

It seems clear from this validation that the model is capable of
predicting a return'tQ capital that is close to the actual value.
Based on<BreslaW'[1], a prediction of a Z return on average'total

capital of 9.037 was made, assuming the rate mnequest was grantéd;

' the actual rate for 1980xwas_9;482.



11976

1977

1978
1979

. 1980

X
3

. TABLE 7.4

(%3

VALIDATION OF AVERAGE TOTAL CAPITAL

| AVAK

" 4797.3
5171.3

: 5733;7
= 62983

- 6888.1

"AVAKS -

. 4827.8

 5233.7
5666.9.
' 6198;0_ 

' 6853.7
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- TABLE 7.5a

- INCOME STATEMENT VALIDATION-REGIME 1

INCOME STATEMENT = BELL CANADA'

1580

/50

1976.  1977.  1978. 1979
TELECGH. OPERATIONS - E - )
B LocAL REVENUE 99Ge22 1107458 1263208 1392471 1562450
- TOLL REVENUE 867472 970446 1152442 1329409 1529410
MISCe REVENUE (NET) -~ 46400 55430  61e67 94470 111460
“l TOTAL OPERATING REVENUES TT903.97 7133442 2497043 2617+11 3203512
;ll TOTAL OPERATING EXPENSES  1367.68 1572450 1784450 2054047 239032
T NET OPERATING REVENUES 536425 560492 712093 762464 812480
'1' OTHE® INCOKE - TT65.23 12,96 56.79  60.84 7552
+7 INCOME REFORE UNDER ITEMb" 601,47 613,88 769,72 343.43 888,462
'II INTIREST CHARGES 177429 202439 231,02 252458 286494
'i'. INCOME AFTER TNTEREST 424419 .411;49_A53e;7p 590489 601:68
 AMORTIZATION FXLTD 0.00 0,00  -5,49  -9.89 =10.03
l INCOME BZFURE INCOME TAX 424419 411449 533,21 561400 591465
—INCOWE TAX 165,70 176459 24C.1Z 256437 Z72.56
I' NET INCOME - TELECOM. 236,49 232,90 293,10 324463 319409
'DNTRACT OPERATIONS | R |
T NETINCOWE = CONTRACT 0s00  G.00  7.72 31,18 46,85
.mn-cunsmmneo | | | _
' INCOME BEFORE EXTRAe ITEM 238449 232490 300482 352,81  365.§4
“1' EXTRAGPOINARY TTER T 0.00  0.00 4.1z 29.84 0 .oo
;1' INCOME AFTER EXTRA. ITEM 238;45“232.90 304594' 365;64A 365494
CPREFERRED SHARE DIVIDEND ~ 28485 231453 36470 30452 39,24
*1l> TNCONE APPLIC. TO CORNON  209+65 201.35 266.24 355412 32770
'l T RETURN ON AVE. COM4 EQTYe 10405 9402 11,09 11.51 10464
' 4 A Fe%2 . 628
'

Y RETUEN ON AVEs TOTe ChPa

Beb7




TABLE 7.5b

INCOME STATEMENT VALIDATION~REGIME 2

CINCUME STATEMENT = BELL CANADA

197&. 1977. 1978, . 1973

/51

7 FETURN ON AVL. 707. 0;F;_ T B8.53 8419 9.18  3.6%

| 1331,
LtCOM- OF=ZRATLIONS . » :
'ILLOCAL REVENUE o égo.zz 1107.68 1263.08 1392.71 1562.50
TUCL REVENUE ~ TTEE7.72  970.%46 1152.52 1329409 1529410
MISCe REVENUE (NET) 46400 55,30 81,87 94470 111480
l TOTAL OPTRATING REVENUES — I903.9% 2133.%3 2697437 7ET6:5T 3207:20
TOTAL OPERATING axpa&sss 1372.58 1575.18 1786, 36’2h5é.62 2387448
l NET OFERATING REVINUES 531405 558425 »711.U1:'76b.-8"81‘5.-72
l OTHER INCOWME = ‘ 65.23  52.95  56.79 —BG.56 75432
" INCOML BcFORE UNDER ITEMS 596428 #11.21 767080 845,32 891,54
‘l lNTERéST CHARGES - ," 183457 - 202,48 225.69 .253Q27 292.15
—INCOHE AFT&R’INTsREsr” - _412;71  463.23‘ vy 592.35  599,39
. AMORTIZATION FXLTD — £e00 0.0 ~5,49  -=9.89 -10.03
' INC OME BEFOR‘E'INCOME: TAX - 412.71 408.23 536,63 582416 589,36 .
INCGHE TAX - 176716 182:35 28971 ’2b9;17: 76T 56
I"NET INCOME = TELTCOM. = 226455 225,85 286.92H'3ié599-‘329.81
CONIRACT UPERATIONS | |
. ET INCUNE = GUNTRACT R T — T — 7 Tz T IT.IE %655
')N NoOLIDATED | |
INCOME BEFORE EXTQA. ITEM 226455 225,85 296.6h  Fhuel 3067456
. EXTRAORCINARY [T BT TR P R v Pyt e_.c%dj
INCOME AFTER EXTRA, ITEM x':éza.bs‘ 225,85 296476 374400 367466
. PREFEKRED SHARc CIVIDEND _26.}37 28472 31410 3;’.8?' 41,60
ll INCOHE APPLIC: U CUMWON 199755 197 1T 27,57 T30, 15 32606
ll Z KETURN ON AVE. SOMs EQTY. = 9469 - 6475 - 10473 11456 10,91 |
—5T ‘ %3
" .
]

"" O




TABLE 7.5c

19764

1977+

INCOME STATEMENT - BELL CANADA

. 19738,

INCOME STATEMENT VALIDATIONQREGIME 3

- 1979

1980e

/52

- -

ELECUH. UPERATIDNS

~ LOCAL REVENUE

. 990422 1107468 1263408

139271 1562450

TOLL REVENUE B67e72 970446 1152e42 132909 1529410
" MISCe REVENUE .(NET) 46400 55430 81487 © 94¢70 111460
*l}j TUTAT UPERATING REVENUES —I903:9% 2135,43'2997.37 zéls;EUjazos.zd‘
~ TOTAL OPERATING EXPENSES *1398.66‘1589.94 1770047 2023441 23450418
_II NET UPERAIiNG.REszDES 505,27 543,60 726490 793,09 858,02
‘]l “UTHER TNCORE- ' ST TTE I T I LTy LT Ly Y P
| INCOME BEFORE UNDER ITEMS} 570050 596456 763469 873493 933464
 |'-'INTEREST CHARGES ‘_183;12>‘202.32 224043 ‘255.51.'292.67
——INCOWE AFTER INTEREST ‘.‘387.38 .394;24A'§59;26 520542 54Te17
"ll' AMORTIZATION FXLTD 0400 0000 - =5449. -9.&91‘~1o.03[
N} INCOME BEFORE INCOME TAX aa7Q35"394.24. 553477 610;53_'631516 [
'Jl—'TNtUHE TRX" ‘ —— '373.67 I75.76 260463 285{12‘;29d;3§
_Il NET INCOME = TELECUM. f214;31 218;4&‘ 293,15] 325;§if 340,75“
CONTRACT OPERATIONS | - -
o COME = CUNTRACT w-jo;op 0,00 1;72; 3T.18 f'46¢35?
fnn‘—cousouoneo o o |
™ INCOME BEFORE EXTRAs ITEM - 214031 218448 30067 356,59 387460
’1' EXTRAORUINARY TTER — — 0.00  0:00 412 29855 000
" INCOME AFTER EXTRAe ITEM . 214e31 218448 304099 386442 387460
_][.}PREFERRED\SHARE DIVIDEND - 26490 28462 . 30,92 34490 41,67
—INCORE APPLIC: 10 CORRON —T67:41 189:86 274307 351.52 345493
Y RETURN ON AVEs COMe EQTYe 9412  Bu46 11412 1195 11455
- ' ‘ 507 Te9T

¥ RETURN ON AVEs VOT+ CAPs

8,25

_UQGBZV‘

"9o83




" TABLE 7.5d-

,/53.'§
| |

i <
INCOME STATEMENT VALIDATION-REGIME 4
|' _ ,
I INCOME STATEMENT - BELL CANADA |
: 19764 1977. 1978, - -1979, 1953.
itcon. OPERATIONS , - -
LOCAL REVENUE . 481,97 1133.53'1253.’ 1387.73 1547 .69
TOLL REVENUE ‘ ©62478 1016418 1144.964 1710.42 1697412
llnlsc. REVENUE (NET) ©6.00. 55,30 81,87  94.7¢ 111.60
TOTAL OPERATING REVEWJES  1890+75 2202.51 248L.52 2797, 85 3T56+01
j.orm. OPERATING EXPENSES ‘1395.’1.&..1606.43 1766436 2"(?18‘.46 22332.91
 UNET OPERATING REVENUES A‘gge.ee 594,08 7i4e16 774.39';e23.sd
~"orm-.x TNCOME TSI SZI9E 5679 PRy A?S...82
__-INCOME_BEFORE-UNDER LTEMS  561.79 647.0k 770.95 855,23 099, 33
 TINTEREST GHARGES | 183,86 205.72 225.;4--254.4& '29é;7a
_1|INCOME_AFTtK INTEREST 3?7.93 o132 SUE.ET 600+83 60556
 AMURTIZATION FXLTD 0.00 6uC0 ~=5.49  =9.89 =10,03
INCOME BiFoéE_iNCOME TAX  377.93 «41.32. 540,32 590.96 536454
‘||INCQME,TAX  \155,2A  CUTTEE 25 TS 00273 .27"2?1.74
NET INCOME = TELECOM, 209,69 240,63 289,32 317.66 326480
C.JTRAGT OPERATLONS | _ | L
—NET INCOME -‘CdNiRACT T+T0 PR 7272 31418 %555
NBN-CONSOLIDATED | ]
_IIINCUHE BEFORE EXTRAW ITEM 209,69 240468 297.04 - 348,84 371,05
EXTRAORCINARY ITEW - Y v Z9:86 0.0
"INCOMh AFTER EXTRA ITEM 209.69 240468 301,16 78458 371465
PREFERRED SHARE DIVIDEND —  27.G1  29.11 3102 35062 © 41469
'{';Ncune APPLIC, TO COMNON 182,68 211.58 27T:16 343,55 329.96
% PETLKN 0N AVE. COM. éu}y. | 3.56 9.27 10,92 1162 11401
Fein 9 26 9,69 3,67

"/. FETURN ON AVE. TUT. G&Ps
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CHAPTER ‘8

. PREDICTION

The model described above was used to forecast 1981-1983 levels
of outputs, factors, expense and other flnancial varlables, based on
the set of values for the exogenous varlables descrlbed in Chapter 2

andva‘set of-prlces. Three prlce scenarlos were,undertaken:
''1) Constant 1981 nominal prices remain in effect through 1983.

2) The 1981 rate request is‘grantednin September 1981; and
| these prioes femain in effect»through'1983.‘ This involves -
an 1ncrease in the ptice of 1oca1 services by’ 19 9%, and
for message toll, includinguWATS-of 13.2%.. For other toll
3 serv1ces, a prlce 1ncrease of 9.67 is 1mp11ed These values

are derived 1n Table 8. 1

3) The.price increases by the same rate as inflation‘oommencing

January 1, 1982.

The predlcted level of outputs, revenues, factors, costs and ex-
penses for the three scenarios are shown in Tables 8 2a, 8 3a and 8. 4a
respectlvely, the 1ncome statement for each scenarlo is shown 1n-

~Tab1es 8.2b, 8.3b. and 8.4b. To fac111tate comparison of-the varlables
shown 1n the "a'" series of tables,_the equlvalent values predlcted by
Bell are shown in Table 8.5a, fThejlncome statement predlction by;Bell

is shown in Table 8.5b.




4) MISCELLANEOUS

‘1) LOCAL
‘TLocal

2) MTS INCL. WATSd)

wrs® »

Other Intra MTS
Settled MTS®
Intra WATS™

. other warsi)

3) OTHER TOLL,
EXCL. WATS
Other TollJ)

K

. Net
Uncollectables

Gross

. No Increase

TABLE 8.1

1981 RATE REQUEST

NoUIncrease'a)
- 1844.7 - 2207.4

«'. Increase 19.667

'Np Increase  ReErice:
" 90.9 - 1081.1
18.6 ’ o ~ 18.6
505.6 ’ 505.6‘._
180.4 C215.7
36.8. , 34.8
1630.3 . 1855.8

T Ihéréase 13.837

~Reprice
292.3

e inéfeasé 9.67

_ Regride

'146.3 143.2
(22.0) C(25.2).
168.3 168.4

© +°. Decrease 2.4%

320.7

o . b)Yy
‘Reprice

©Curtailed®

/55

1982 Values $m

y

2181.3.

Curéaiiéd‘
10406
18.6

505.6 .
215.7

. 36.9
1815.3 -

' Curtailed

..320.7

Cuftailed
.. 142.8
(25.6)

"'168.4
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Notes to Table 8.1

a)

b)

.‘c)
d)

ey

8)

h)

i)

)

k)

B-81-224

. B-81-235

B—8l—235

From B- 81—236 Total curtallment, all serv1ces, is $66 05m in 1982;
Local curtallment is '$26.05m, and long dlstance curtailment: is

 $40.389m (B-81-235). 1In B- 81-237, long dlstance curtailment ($40 389m)
" is applied to a service with current revenue of $890,6m; from B- 81—231

this corresponds to Intra Bell MIS.. ... No other serv1ces has,

'curtallment applled.

' Bell (CRTC)'9 Jan. 81—501 and B-81-236.

Intra Bell MIS - (BELL (NAPO) 30 MAR. 81-612) contains some settled

. revenue from: independent companies (Kiss, (6) Appendlx, ps 1)« . This
- is the 'difference between the NAPO and CRTC flgures for Intra Bell
. MTS, .

Intra + Trans +'USO (BELL (NAPO) 30 MAR. 81-612),
Bell (CRTC) 09 Jan. 81-501.

leference between WATS réported from BELL (NAPO) 30 MAR, 81—612 and
Bell (CRTC) 09 JAN. 81-501. Note that the estlmates in the former

'correspond to the no price increase case for revenues consequently
-it 1s assumed that this also applles for factors.

Bell (CRTC) 09 JAN, 81—501 toll totals,_less MTS, 1nclud1ng WATS.

© B-81-1 and,B—81—235 for Net. B8l—236 and Bell (CRTC) 501 for:

uncollectables. ' Gross by addltlon.'



1980
1981
1982

1983

1981
- 1982
1983

- 1981
1982
1983

.1981

1982

1983

' TABLE 8.2a

S

PREDICTED-VALUES —‘CONSTANT 1981 PRICES.f':

PLOC

1.6830

1.8444
1.8444

. 1.8444

~ QLOC.

947.8

1026.9
1111.5

L
83.0
90.6
96.4

. COST .

39362
4679.6
'5519,4

1748.1°
1893.9.
12050.0

PTOL

| 1.4646

1.5485
1.5485

© 1.5485

QTOL

930.7

- 1094.2.
- 1284.4

K

4656.2
49602
5299.2

TOE

2765.9

3353.5

3955.3

RTOL

.',1441,2 Lo
. 1694.4
©1989.0

Mo

320.3

347.4

- 373.9

ROTH

1 279.7
292.5

304.8
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TABLE 8,2b

INCOME STATEMENT - CONSTANT 1981 PRICES ..

INCDht. STAT:M \IT - BFLL LANADA

1G24

/58

1978, 1680, 1931. 1563
TILECOM, DPERATIGNS , | -
LOGAL REVENUE . 1392.71 1662450 1745409 1693494 2043497
TOLL REVEMUE | 1329409 1529.10 172068 1986493 2293477
MISCe REVENUE (NET) . G4e70. 111460 12435 146420 166476
10TAL DPERATING RLVtNUES 2317 11 3203.12 3597.32 40&7.16.4910 50

TUT‘L BP::RAHNG EXPtNS;_L__Z_O.D_iQ_-.’ Z__L_L_LQ,‘L._QL;Q,:_._‘LLH‘E‘J33__

NET OPERATING REVENUES - 762464 612480 93159 673471 555417
GTHER INCOME. T 't'so.ag 75482 82+65 9;.09:,100.50A
INCOME REFORE UNDER ITEMS 643,48 686462 914 03'.?54.81  655457
INTEREST ca;se:s 252459 286494 325,30 383480 447457
‘:INCDHE AFTER INT:R“ST 590489 601468 564,73 381,00 206400
AMORTTZATION EXLTD. =988 =1Ge03 '~ =0,70 . =Gu70 =9470
INCOME REFORE INCONE TAX. 381400 591485 575,03 371430 195430
INCOME TAX T |  256,37 372.56 25986 157.76  79.24
NST INCOME = TELECOMa 324453 319409 315,17 213.61 112,06
CDNTRACT OPERATIONS | S ”
NET INCOME = CONTRACT T 3118 46485 44443 4687 49,42
NON=CONSOLIDATED o BT
CINCOME REFORE EXTRA ;TEM . 355,81 365494 355461 ‘260;4§"168.49
EXTRAORDINARY ITEM 29,84 0 0.00  Ge00 000  0.00

___LB.CM__A_EI LRJUA;MM&MMMB__

PPEF“PFED SHARE DIVIDEND f¢ 30452 38424 46439 © 55e32 54 ea
INCOME APPLIC. TD COMMON 355.12 327.70 315,22 205415 _103.62»
Y RETURN UN AVE. COMe EQTYe 1la81 10e6% G433 ~_5.§8 2.46
K RETURN ON AVE. TOT. CAP. 9456 9.12 Te03 6649

9448




/59v

_TABLE 8.3a

N PREDICTED VALUES — BELL'S REQUESTED PRICE INCREASE -

1980

1981
1982
1983

1981
1982

1983

. 1981

1982
1983

1981

1982
1983

PLOC -  PTOL

- i.683%0 1.4686

01,9653 1 1.6199

12,2070 A ' 1.7627
2.2070 1.7627 -

LoC ~ RLOC o QroL. . RTOL ~ ROTH
. 917.0 © 1802.1 ~  875.6 . 1418.4  288.7
935.2 - 2064.0. . 918.3 -  1618.6  320.6
1012.2°  2234.0 - 1077.9 - 1900.0 334.0

L - K. M

81.6 4553.1° 313.9

86.3 . 4658.2 - . 328.3
91.8 . 4976.5  353.3

- gcost . . TOE
3857.3 2724.2
44217 - 3211.0
5215.3 3777.6




_INCOME

 TABLE 8.3b

IN»DMﬁ STATEW QT - BFLL CANADA

STATEMENT - REQUESTED PRICE INCREASE"

TOT.

L L 19790 1930."~1931;‘ 1982 15834
" TELECIMe JGPERATIONS ) - SR
| LOCAL REVENUE '51392;71 1562050 1202405 2953495 2234200
T TOLL REVENUE 1329409 1529.10 1707407 1939422 2234407
MISCe REVENUE (NET) - 94470 111480 . 128435 146430 155476
“TOTAL OPERATING REVENUES 2511.11.3203.1;‘3557.45f«149;47lﬁsaq.aa
TOTAL OPEFATING‘EXPéﬁsﬁﬁ’ 205447 ’390;32_?725.15f3210;98i3777,61‘ 
NET OPERATING RIVENUES 762464 212430 913,32 938,50 857421
ATHER TNCOME 50,84 75.3527 62,55 91,09 100.40
INCOME BEFORE UNDER ITEMS 843,49 - 888,52 995497 1029459 957451
TNTEREST CHARGES 252459 236494 324436 357439 427473
TNCONE AFTER INTEREST 590:39  60T145F 571.51 552420 329.97
-AMDETIZ@TION EXLTD “Ge8)  =10403 =570 ~§;7d' 3,70
CINSOME BEFORE INCOME TaX . 58130 591455 551491 532450 320,17
—INCONE TAX A 256437 272455 335.51 795484 225451
NET INCOME = TiLiCOM 324463 319409 356040 356455 293456
CONTRACT OPE ERATIONS N N
NET TNCONE = CONTRACT TITLIS45.85  4he43  46.67 49.42
NON=CONSOLIDATED | S | |
INCOME BE#DR'.chaA. ITEM 355481 355.9% 400483 403,53 342493
EXTRADRDINARY TTEW %934 .Q.OQ:Y'TQ.USI” 0. 00 : 53.03 
INCOME AFTER EXTRAs ITE&‘- 365054 365494 40Ca83 (493453 342,98
PREFEIRRED. SHARE DIVID:ND 30,052 3Ra24. 45459 52496 61,99
TNCORE, APPLIC- 0 cawno« 355,12 327.70 355.14 350.55 260499
'y BETURN ON AVEc COM. £OTYs 11051 10466 10474 9478 5499
T RETURN ON AVE, CRPs .65 95448 9475 ~f 9;5«Ar 5450
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1980

1981
11982
© 1983

1981

© 1982

1983

1981
1982

1983

1981
1982
1983

>TABLE 8.4a

. PREDICTED VALUE - INFLATION PRICE

PLOC PTOL
1.6830. - 1.4686
1.8444 - 1.5485
2.0381 - 1.7111
2.2520 11.8908
qQLOC RLOC ~ QIOL
947.8 1748.1 . . 930.7
974.8 . 1946.7 955.9
1009.6 12255.7 980.3
L K
83.0 . 4656.2
87.8 4777.3
. 90.5 ©4919.1
.cost 0 TOE
3936.2 . 2765.9
4518.2 " ©3263.8
5148,

8 o 3741.7

RTOL - " ROTH

1441.2 279.7

1635.7 - .323.2
1853.5 - 372.2.

v
3203
335.4
348.8
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-.TABLE S.Ab |
-INCOME:STATEMENT —'IﬁFLATION_PRICE-\
- INCOME STATEM: T - BELL CANADA
- B 1979, 19870 1931, 19624  1783s '
TFLECUM. UPERATIONS - ' — : 5 .
LOCAL REVEWUE 1392471 1562450 1748409 1986472 2255471
—TOLL REVENUE ; T379407 152910 1720488 195691 222567
MISC. REVENUE (N:T) 94070 111450 126435 146430, 166476
TOTAL DPERATING ReVs Nd §f¥ T3TTeIT 320312 355732 4091+ 7% 4:43.15‘" -
‘.'TETAL OPERATING' EXPENSES 2056447 2390432.2765.93 3253;Sér374;.73 |
:NET‘DDERATING'R§VENUES © 762.64 812480 531.39..63é.12 935441
(THER TRCORE - — - aq,aai 75.52 TZe65 791Q0¢ 100440
‘rNrGMr REF ORE UNDER 11.ns 843,43 838452 914,03 919,21 1006431
INTEREST CHARGES 252459 286.94 329,30 373485 - 424422
TRCOWE BFToR INTSREST 530459 501468 534473 5%5.35 T92.59
AMORTIZATION FXLID -9.59'-—1q.03 -9.70'_»¥é.?p _=9470
| iutunevsasoaé‘chams TAX 581403 - 591455 575,03 535,65 . 572489
—TNTTME TAX TERE 3T ETZISE ZEGs85 Z3T.5T Z56.Th
NET INCOME = TELECOM, 324463 319,99 315 .17f 296409 - 315476
 CONTRACT DPERATIONS | A o | o
NET TNCOFE = caw.nacr ITsIT 45:35 44.43 55.6?,‘ 4§,4;>
NON=CONSOLTDATED ] ' o | |
(INCOME BEFORE LXTRA. ITEM  355.81 355,94 '359,51;'344595~,365.13‘ ﬁ
FXTRAOROTNARY ITER 7 29.3%  0.00  0.00  €+00 9400 |
INCOME AFTER EXTRA. ITEM . 345.5% ‘355;94‘ 359461 344495 356418
PREFERRED SHARE DLVIDEND 30452 38426 56.39-' 53489 51448
INCQQS“&PPLiC;_TOVCDMHJN BN ETS AN EEP% (N ¥ Z 20T 304479
% RETURN ON gvéﬁ.cbﬁ; LaTva‘ 1i551 Vin;sa- 9.33 7098 7e55-
— R:TUQﬂ‘Gﬁ‘AV$. CaPe  9eb5 mrrue .12 L% T

"TDT.
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TABLE 8.5a -

' BELL'S PREDICTED VALUES

- Constant 1981 Prices 4 Requeéted Prices
RLOC . RTOL- ' ROTH - ‘RLOC RTOL -  ROTH .-
1981 1770.1- 1487.7 - .279.7 1883.1  1548.3  289.1
1982 1844.7 1630.4 292.5. 2181.3 . -~ 1815.7 ' . 320.7 -
L K
1981 © - 86.7 - 4680.3
1982 - - 90.5 4807.4
' TOE TOE
1981 -2805.0 - 2804.8
1982 3258.9 13264.3

g9/
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TNCOME STATEMENT - BELL CANADA PREDICTIONS

. ' 1980 : 1981 ' | ' ' 1982 - 1982
" THOUSANOS OF DOLLARS - ~ - { UNAUDITED ESTIMATED 1  PRO- FORMA INCLUDING _  ESTIMATED PRO-FORMA INCLUDING
EXCEPT LINES 33 ANO 34 S . : RATES PROPOSED IN' ' - S RATES PROPOSED IN .
~ AND COLUMNS (g, i, k, m} . ; L . THIS APPLICATION - : ) . THIS APPLICATION
) o ’ A . T : Amount % Change * {- Amount % Change Amount % Change Amount % Change over
over . over . over . . 1?81 est.
: : 1980 o 1980 : 1981 est. " with rates
SR de L @ | 0 S ! - (m)
COMMUNICATIONS OPERATIONS : . g _ - -
Local Service ............ PP P I .. 1 562 498 1770144 133 . 1883 134 ‘ 205 . 1.844.726 . 42 = 2 181 331. 15.8
Long Distance Service | ..........uuiireniuneinrneaioannnas 1529014 1767368 - 156 - 1837408 202 1922838 . 88 . 2136 432. ) 163
Miscellaneous — Net: ..... s PO s 3 111 604 " 128 350 150 |- 127260 | - 140 146300 | 40 - 143158 | 125
TOTAL OPERATING REVENUES ........0ceen.n.. T DU 3203116 3 665 862 144 3847803 | = .20 3913914 | 68 4 450 922 159
Depreciation - ............: P URTPR ST | 586666 650,237 10.8 650 237. 108 712980 .| . 9§ © 712680 96
Maintenance .............. e Ceeees e, 538 426 610 221 - 133 . 610 321 - 134 719798 1| . 180 . 717 938 - 176
Operatot- Services ....... . P 125002 | 129 775 - 38 | . 129675 37 1477183 S 184 © 146 983 133
Customer Provisioning ... ................ AU 296 178 - 350171 . 182 - - 349 97 182 408 818 . 167 48718 | 168
Facilities Provisioning ............... et . 292063 * 392019 | . 342 | 392019 34.2 483 873 - 234 ' 483 873 234
General Admlm..tratlon ............. e 189745 | 217706 147 217706 - 147 | - 258128 . ‘188 . |-, 258124 18.6
ORET . eeveenenimriines et e 362236 |- 454 856 256 454 856 256 528 164 e | . 535900 - 178
TDTAL OPERATING EXPENSES ... FUPTR o] 23903160 | 2804985 | 17230 | 2804785 | 173 | 3258940 162 3264277 |- 164
NET OPERATING REVENUES ...»\..eu.. ... e _ 812800 | 860877 59 | 1083018 |. 283 654 974 - {239) 1196645 | 147
Oividend INCOME . .vvvvrvrraernenrnnnnsn. eieieiiien | 38801 42 283 80 42283 ‘90 .| 46847 | 108 . 46847 108
Allowance for Funds Used During Construction ................ 18 554 . 27118 " 465 .- 21476 48.1 35 995 325 39 882 - 452
Miscellaneous-income — Net ............... T 18 468 nsn (. (360 12 887 (30.2} _ 8 251 {30.) 10 376 . {19.5)
TOTAL OTHER INGOME ... ..vovniiveannnn. | 15823 | 81270 12 8264 90 " | grom | 121 - g7105 |. 175
INCOME BEFORE UNDERLISTED ITEMS .......ovvviiiieeeaannnnns 888 623 942 147 6.0 .- 1125 664 26.7 - 746 067 . (208) ¢ 1293750 .| . 143
: interest on Long Term Debt ............ e e 277 070 - 322228 16.3 . 322 228 . 163- - 353 387 9.7. 353 387 .97
. Other Interest Charges .......ooeeivrureenennrnereaaionanns ' 9 872 . 7901 " {20.0) © 5918 {40.1}: 36 285 358.7 ) 8685 - 46.8
TOTAL INTEREST CHARGES ....... ST DU e . 86942 330 129 15.1 328146 |- - 144 7| . 389632 18 362072 | . 103
INCOME AFTER INTEREST CHARGES ............ SO 601 681 1208 | - 17 797 518 o325 | 35643 (41.8) . 931618 | 168 .
Amortization of Unrealized Gain ‘ L : ) - C o D e
{Loss) on Foreign Exchange—Long TermDebt . ............. . (10029) 1 .. {(3698) .33 {9 698) .33 . (9 698) — {9 698) —
INCOME BEFORE NCOME TAXES ....... T Lo 591682 602320 [ 18 .| 787820 2 . 346 737 a4 | 9198 | - 170
INCOME TBXES - .+ vvevenseseenainnsns e _ 272 561 271 165 © {05) 366 388 - 34.4 125505 |. (537 | - 408993 . N6
'NET INCOME — TEL:COMMUNICATIONS OPERATIDNS .. .. .. ......| 319091 - 331155 | . 38 | . 421432 S VX I 221232 {332) 512987 | - 27
TRACT OPERATIONS g : o ' A ‘ S : : . R
- NET INCOME — CONTRACT OPERATIONS ... 0.0 eeincnnannn.. 45850 44 433 {5.2) . 44433 | {5.2) 46 871 55 46871 .| .. 55
.CONSOLIDATED. ‘ ' e o o o N o o o
NON-CONSOLIDATED NET INCOME BEFORE EXTRAORDINARY ITEM. 365 941 375588 26 . 465865 273 68103 |- {286 . 559858 | . 202
EXtraordinary Em™® . ... ... . s iee e S — — ' — T & — — e .= =
NON-CONSOLIDATED. NET. INCOME: AFTER EXTRAORDINARY ITEM . 35941 | - 375588 26 | --465865 | 23 .|. 28103 | . (286 - 559 858 20.2
Dividends on Praferred Shares ..........0. .. ... n it 38243 - 135164 < (8. l) o). - 35164 : {8.1). . .42654 “213 42 654 21.3-
'NON-CONSOLIDATED NET INCOME. APPLICABLE T0 COMMON _ _ ’ ‘ ‘ _ - :
SHARES AFTZR EXTRAORDINARY ITEM . ......i..ovive.... 327698 340 424 a9 430 701 314 . 225449 {338) 517 204 200
NON-CONSOLIDATED PERGENT RETURN ON AVERAGE . 1 B P B - ' : : o ' oo -
COMMON ECUITY BEFORE EXTRAORDINARY ITEM ............. 1064 - 10.15 XXX S 1267 ] k- . 655 Xxx 14,07 XXX
NON-CONSOLIDATED PERCENT RETURN ON S , ' P : : : -
" AVERAGE TOTAL CAPITAL .......:..... el e e : 947 .| . 982 R I 10.67 oo 8.20 xxx 11.52 S

49/
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Comparison with Bell's Predictions

Local Revenue

Bell assumes local service to be almost price inelastic,

while we assume'andelasticity of -.52.. Thus,\givenua.fa11 invrea1

_prices (constant 1981 prices) we would predict a larger gain in
revenue than would Bell; indeed, although Bell estimates a value
of $1770 in 1981 which exceeds our estimate of $1748 m, by 1982

~ our’esuimate'$1893 exceeds ﬁell's estimate of $1845 m. .

An inCrease in reallﬁrice will result in,higherirevenues in
both cases, buticurtailment-will be iarger in our_case'than_in
Bell's case. This is the casebiwith rheABeli estimate in 1981
of $1883 mAexceeding our'estimate‘of $1802 m;‘and Bell's 1982

‘estimate of $2181 m exceeding our estimate of $2063 m.

Message -Toll Revenue; including_WATS"

Bell:assumes intra message toll to be inelastic with'an own

_ price elastlcity of - 175 for MIS, or —.158 for message toll

including WATS.‘ This compares to an - own price elasticity of —1 35

used in thiS'study. Thus .an increase in. price will result .in in- -

creased revenue . for Bell but decreased revenue for us. This is

- borne. out. For 1981 Bell predlcts slightly h1gher revenue (RTOL)

under constant 1981 pr1ces ($14881n,VS $l441 m) . G1ven a pr1ce

1ncrease Bell's revenue 1ncreases ‘to $1548 m; Whlle our estimatev

decreases to $1418ﬂb G01ng from 1981 to 1982, at constant 1981

pr1ces results in alaroer1ncrease in demand, as a- consequence of

/65 .
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the fall in real price in our case then'infBellfs, and hence a

S
\

"larger increase‘in ‘revenue. Bell's revenue'increases by $143 m, -

'While in. our study RTOL 1ncreases by $253 m. A similar situatibn,

exists for ‘the 1982 flgures - Bell predlcts a larger galn in

revenue under the requested price, tox$l8l6 m,_compared to aA‘

figure of $1619 m in our caée.

'dther TolluRevenue

Bell's values were used; however, we believe these values to

" be underestimates for 1982.

- Miscellaneous Revenues

Bell's values were used.

Total Revenue

Under the constant 1981 price regime, Bell's revenue exceeds

- . ours by $69 m in 1981, and falls short of ours by $113 m in 1982.
Under the requested prlce reglme, Bell's total revenue exceeds

. ours by $ZlO m in 1981 and by $312 m in 1982. 'These dlfferences

come about almost ent1rely as a consequence of the elast1c1ty

: assumptlons.

Total Operating‘Exrenses

" Bell shows. almost no: curta1lment in operatlng expenses, as a
consequence of decreased output' 1ndeed for” 1982 operatlng ex-
penses increased as output'decllnes. s

For the constant 1981 price, the 1981 value shown in

Tuble 8. 2b ’$2765 9 m) fulls hort‘of Bell.s estimate of $28055,m. :

/66
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' We note that our prediction of labour and capitallare'also lower :

than Bell's. The reduction in output follow1ng the price rise
results in a further fall to $2724 m.
i For l982, ournestimate of $3353 m,exceedsABell's estimate»of

$3259 m for the 1981 price case, since, given our elasticities,

larger quantities of output are produced Similarly, under . the

requested«price, smaller quantities arejproduced, leading'to

lower costs - $3211 m versus Bell's $3264 m;:,..

i

b)

Financial Statement - Comstant 1981 Prices

" 1981

Given similar net operating-revenues (Bellu$86l-m,“

Concordia $831 m) and similar interest chargee ($330 m Bell '

. $329 m Concordia), income before income tax is quite close
Similar tax rates were used (Bell . 45 07 Concordia 45 27)

"Hence net income was very similar (Bell $33l m, Concordia $315 m),

resulting in similar returns on total capital (9.52%!Bell, 9.127

Concordia).

1982
Thie result is similar to 1981;.net>income‘ie"quite similar
($655 m Bell, $676’m Concordia)zas are_interest changes_($390 mA:‘
Bell,'$386 m‘Concordia); ﬁell-assumes'a mucn lower tax rate than.
Concordia (36(2%.Bell,142.52 Concordia) which results in the'
difference in.net income'($221 m Bell‘ $213 ﬁ Concordia) Againz
7 return on fofa1\c tal g8 47 Bell, 7.67% uoncordia) and on common

equity (6 67 Bell 5 57 Concordia) are in the same ballpark.
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Requééted'Price*'

1981 -

'Net operating revenue predicted:by‘Bell‘is $1043 m compared to

~the‘Concordia‘figure of $913 m. Interest changes are Similar, and
o although the difference is mitigated somewhat by Bell's higher

- income tax ($366 m Bell, $306 m Concordia),fthere‘Still exists“a

large difference between Bell's prediction ofﬁnet income ($421 m)

' and Concordla s ($356 m). This restlts in a one.point differenCe

in return to capltal (10 77 Bell, 9. 87 Concordla) and a two point

“dlfference in return to common equ1ty (12.77 Bell, 10. 77 Concordia)

1982

The difference between the two;studies‘ie.even greater in

this case. ﬁetvonerating revenue‘differs by_$258 m ($1197‘m-Be11,

$939‘m Concordia), and again interest‘charges.are similar. Income
taxes are, understandably,hlgher in the- Bell study, but agaln net
income revenue is hlgher in the Bell study ($513 m- Bell $404 m
Concordla) Thls results in much IOWer returns to average total

capital (11 57 Bell, 9 57 Concordla) and con31derably lower returns ;ef

_to common equ1ty (14. 17 Bell 9. 8% Concordla)
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SUMMARY AND ‘CONCLUSIONS

In this study, an econometriC'ﬁodel of Canada was cdnstfucted;
estimated and histo%icall& vélidatéd. The mddélACOnsisted_of-four
moduleé: | | - | |

1) Demaha:médulg

2) Cost.module

35. Finaﬁciél.module"‘

4) . Income statement.module.

_ Once the model has been built, it was then .used to predict the

. rate of return to total éverage,capital that Bell would achieve under .

" a number of:scenarios. Three scenarios were undertaken:

1). Rates femain at their 1981 nomihal(Value’ 

é) Rates'increase~a§ of September i981-to~regch the level L
lirequesfed By Bell in the 1981 rate request

3) .Ratés increase as of January 1982;’at»tﬁe samé.faté as.‘

inflation, and again in January 1983.

In tﬁe caée,pf'the first two scenéfios, a deéailéd compariééﬁ
waé made bgtﬁeen_Beil'é‘pfedicted values,“and those»p#édicted by -
this stuay. | |

The Conégrdié_sﬁudj and the Bell forgé&éts are .in fairly élbsé. 
agreement for.all variables, with the exception of revenués; tHer; |
_thé two studies can be Qiéwed as.Béing polarvoppqsitésg Beli takeé o

the position of very low or zero own price elasticities for all .
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services, and consequently very little curtailment as'.a consequence

of rate increase.
The Concordia study, on the other{hand, has estimated‘demands
based on muqh'higher elasticity estimate - -0.52 for local, and -1.35

for message toll. Demand is thus subject to considerable curtailment

- following a rate increase,’

Thus the Bell resqits can be>considered as the'ﬁpper Béund-forg;
cast; énd.the Coﬁcordig results as the_léﬁer bound. Différences bétﬁeen..
the two modeié'felating to_othérvvafiaﬁleé do not seem.tb:be ﬁéafly‘as
significéht:aé the re&enue différencé;lindeed,ﬁvery good agreemént ié,
reacﬂgd_inAa humber_of qéses. | |

Thus,-giyeﬁ the_following conclusions;

a) The forecasffof otherbfoll‘revenues \
E) The net'incoméAfrbﬁ qqntraétfope:ations
q) The cﬁrtent lévelef'productiyity at'ﬁell o

Then

1) -it is clea%'frpm\both_Bell?s_study an& our study, With vety dif-
- ferent aséumbtiéns~on élasticities; that maintéining réteé at~fhev
1981 level will resul£ inla return té_common equify in 1982
'which approaches one'quartef fhe-return that could be achie;éd'
‘in a term}deposit. The difficuity in-raising_capital under‘theéésl

conditions is obvious.

2)' Under the;requested-price, Bell predicts a‘réturn to. common
equity‘of“lé.lz. The Concordia study suggests that if'fﬁe.serVices
.ére more ‘elastic than Bell postulates, then this return will néf be

met, and the actual rate may be substantially beneath it.
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Given the present level of interest rates, Bell will be forced

{

/ N

.- yet again, to apply to the CRTC for a rate request, even 1f the 1981

.requeSt'is granted in full. There are»only twogways that Bell can

avoid‘this situationﬁ
a)' Substantially increased revenue from contract operations ’
b) Substantial cost reductions through 1ncreased efficiency

and-productivity.

'Cross—Subsidy lssue

At the rate’hearings, July l98l,'there‘was;some argument whichi
suggested that the lomglevel of return to,capital could'comevabout as
a consequence of message toll services cross—subsidizing competitive.
services, The latter, it was suggested mere not yet capable of
making much of a contribution towards net earnings, and consequently,

total return to capital was~low,'and,~by implication, lower. than it

"would be if Bell were not to compete in.this area.

" Bell argued that though cross—subsidization was poSsible,'it-Was,l

at the most a few million dollars, and_had negligible effect on the_

- rate of return.

ThereAisbvery,little'costldata available that allows for an accurate
determination as to whether croSS—subsidization is taking place, although.
the cost'inquity, eventually, should provide this data. In the meantime,}
the only data on allocation of investment and expenses by service comes

from the TCTS revenue sharing hearings, May—June 1980, It‘was argued

by’ CNCP (3) that Trans—Canada competitive services were not compensatory.

HoweVer, it should be borne in mind that the'expense data is restated |

by TCTS, and do not necessarilylreflect,actual costs.,
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The egonomic Couﬁcii,-in é‘étudy of.government reguiation of. the -
economy (5), hés suggested‘that competition should be encoufaged'in
fheltelecommunicatidns industry. AlﬁhodghVit is hérd to drawva'iine ‘

between what should and what should not be regulated, it is clear

~ that any cross-subsidization signifies unfair competition. It. may

well be time to éonsidér éplitting off from Beli’thoée areas outside
the basic téiephone Sérvice,.és&separaté, arm's 1engthAcompaﬁieS;

In this way,'théfe can'be_no’quesﬁién*of"the,basié teléfhbne uséf
supporting Bellﬁs activities inhneﬁ‘markets‘by-paYing higher rates

than would otherwise exist.
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APPENDIX 1

- Long Distance MéSsage‘Services - Elasticity

1982
Revenue without price increase , Pin = 890;9'>:
Reprice_révenue o - -PzQi = 1081.1
f-Revénue_after éurfailment : =P2Q2 = 1040.7
Let  Pl =1 .%. Ql-= '890.9 | ,
:P2 f‘PQQl/PIQl‘t 1081.1/890.9 = 1.2135
Qé = P,Q,/P, = 1040.7/1.2135 = 857.6.
AP/P = ,2135/1 = ..2135
- AQ/Q = -33.3/890.9 = -.03737
_8/Q L ..
€ 7p/P .175
 Message Toll Service, Includihg WATS - Elasticity
1982 .
Revenue without price incfease ' Pin = 1630.3"
Rep;iée'feVenue o : o P2Q1 = 1855.8
‘Revenue aftef-curtaiiméht - P,Q, = 18.5.3
'Pl =1 . . Ql ;.1630;3 .
P, = P,Q;/P,0; = 1855.8/1630.3 = 1.1383
Q, = PZQZ/PZ‘: =-1815.3/1.1383 = 1596.7
AP/P = .1383/1 = .1383
AQ/Q = -35.6/1630.3 = «.0218

MQ/Q . geq
E_-—_‘AP/P- = .158

173

“Bell (CRTC) 501
-B—81—236

B-81-236 -

. Table 8.1 -
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Local Price Elasticity.

1982

+d
fl

AQ

No price 1?crg§se : PlQl

Repriced RTINS P,Q

Curtailed - o ‘_.P2Q2>

= 1844.7

o
1l
=
o
=
1]

1.1944 Q, = 1826.3

AP = .1944

-18.6

1844.7
2203.3 -

2181.3

8a/q g o5

Y
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~ APPENDIX 2

'Reiafidnship betweer ‘Consumer Resﬁonsé Factor, and Elasticity

‘Consumer response factor

Revenue at current rates A ~ R0
Reprice revenue =~ B P,Q
Reprice revenue increase C = B-A .
Revenue éurtailment, D
P
- -8, 2 &
CRF D/C ) €
1
E.g. for long distancé'message
CRF = -.212 €= -.198

i
o
=
=
g
N .
1
g
=
—

) 1

s
™
o
s

. I
O
N
[

81-237

Q,4p

-P,AQ
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'SECTION I- INTRODUCTION

The purpose of the analysis presented in this report is to
design and simulate a general equilibrium model’of(the'Quebec—ontario
regional economy in order to analyze the direct and indirect price

effects of proposed Beli Canada rate'chauges. The model is developed '

'

~along classic Leontief input—output.lines. The novelty of the approach )

lies in the fact that telecommunications output (and in partlcular,

the output of Bell Canada) is treated as a prima¥y 1nput 1nto the pro—

ductlon process of all ‘sectors: of the regional economy. . In this way,
it*is'poSSlblevto evaluate the percentage change in prices of the

various sectors resultiug from a given percentage change in tele- .

communications prices. At the same time, the distribution of these

effects across sectors aud upon the‘consumef price index can be
euaiuated. The principal dtawback of the aualysis lies in’the fact
that the 1nput—output assumption of fixed productlon coeff1c1ents
limits the substitution poss1bilit1es of the ‘sectors which may result .
from reiative'price changes, As such,the model can be thought of:as

- o . o o (-
providing short to.-medium run estimates of price adjustments on the

‘part of other sectors of the economy.

Thevanalysis is presented in the.foliouing way.-'in section II
we present a_description of the input—output modei and the genetal
method by Which equilibrium pfices are determined.‘AWe also show -
how the general model can be adapted in order to study the effects

of telecommunications rate changes. The flrst part of thls section

may be sklpped by.those'who are-famlliaf with.l—Q ﬁodels..In,section‘iiI
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- characteristics of the Quebec-Ontario regional"input—output model

used in this study are summarized. Particular attention is directed

towards the sectoral importance of telecommunications services and

‘the size of Bell Canada'relative,to the regional telecommunications

sector. In section IV results of simulating the effects of various

rate changes oh'the part_of Bell Canada are presented underlthe

assumption that the telecommuniqations'sectar output forms a primary

input into the production processes of other sectors. In section V

. we conclude with a discussion of the implications of the research

for proposed- rate changes.




SECTION II- STRUCTURE OF THE LEONTIEF INPUT-OUTPUT. MODEL

An Example ,

We begiﬁ this section hy examining a simple economyiin which_

~there are three sectors, two;primary factors (capital and labour),

»indirect taxes;-imports - and ‘f‘o'ur types of final demand thouseholds,

exports, 1nvestment ‘and government) 1 The summary tableau of this

‘economy is glven in Table (2 1).

We assume that the data for_the'tableaulhas_been compileddfrom

information available in a given year. All of the_entries'in’ther-

tableau represent the money Value of the indicated’ transactlons. J

In the north—west corner of the’ tableau, the matrlx [f ]

represents the 1nter—sectora1 flow of funds arising from the purchase
and sale of sectoral outputs for use in production in other sectors.

. The element f ’represents the value of output of~sector i sold to

sector J for use in the productlon of output in sector J.' These.are

. named intermed1ate flows.

The matrix'in'the north-east cornerfof the tableau represents’

payments for the rest of'the sectoral outputs.‘ For example, -

2

,_and G, is the" total payments by government for output purchased v"

3

from sector 3. . These payments are 1abelled final demand
paymentshandsare thus d1st1ngu1shed from 1ntermed1ate demand pay-.'

ments (or flows).

H, is the. total payments by households for the output of sector 2 ’

/3
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. INTERMEDIATE

- FLOWS

'PRIMARY -
INPUTS

TABLE 2.1

| INPUT—OUTPUT‘TABLEAU FOR THE EXAMPLE THREE SECTOR ECONOMY

INTERMEDIATE FLOWS

FINAL DEMANDS

'_AART

Sector Sector Sectbr' _ Housahol&é Exﬁorts' Investmenﬁs Govts
1 2 3 , ' B
: ]
1 f1n f12 13 B B T !
-2 f21 - ,f22 f23 - | H2 .E2 ' 12 G2 I
: | ) '

3 31 £37 £33 Hy Eq Iy €3
Labour w5, WL, W3L3 LH . LG
-C?pita} ’?131 r2K2 r3K3 KH KG
Taxes :L Tz T3 TH TI - TG
Importg Mi ﬁz ﬁ3 - MH. "MI MG
Coluﬁn‘ . - - S ‘ ,
?otal CTl ,CTZ CT3 CT4 : CT5 o CT6 CT7

Row
Total -

RT.
RT,
RT

KT

RT

. RT

K
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- The last eolumnAin'the north-east matrix with typiealvelement'
RT, (1 = 1,2,3) is the:er‘sum of sector i and representS'the total
value of sales made by seetor;iqp This includes: intermediate and final

demand payments. 'Thus RTi =.§ fij-+ Hi f-dii+ ii + Gi{‘ i ; 1,2;30'
The south-west matrix of.the‘tableau'details the rest of the value

of inputs paid by‘the sectors._Afor"example"wlLl is the total value

of labour services used by sector .1 and is 1n the form price (wl)

times quantity (Ll) Simllarly, r3'3 is. the value of capltal services

used as input in sector 3. The last two rows.of‘this matrix contaln

the total indirect taxes paid by each sector (net af subsidies) and

the value df 1mports used in the productlon processo ..The 1mports

listed here 1nc1ude non—competlng (or complementary) 1mports of goods

not domestlcally,produced, as well as competing 1mports.- The‘lndlrect

taxes represent those.paid by the sectors - for example;‘manufacturers'

‘sales taxes.

The south-east quadrant of the tableau-shows the value of-inputs

used directly'by the final demand_sectorsias well as importsvand'ine

 direct taxes paid by f1nal users - for example, retail sales taxes,

Typlcally all flnal demands except exports, w111 include taxes and
imports, and only househplds_and government will make payments for
labour and capital services;

The last row of the tableau contalns the column'8ums where
CTi" (1 =1,2 3) represents the total cost (1n terms of 1ntermed1ate

1nputs, primary 1nputs, taxes and 1mports) of produc1ng the output of

sector i. The remainlng CT values (i = 4,5,6,7) represent the total



value of final. demands for sectoral outputs and factorsu
By conventlon, total prof1t is 1ncluded in the payments to the

primary-factor cap1talo_ Thus, the ‘total revenue from selllng-the,

. output .of sector i (RT ) must equal the total cost of produclng

sector. s output (cT ) and thust

".'RTi‘.= cr, - oi=1,2,3 - (2.1

The"values RTi and CTi are calculated at,producer_prices,

The. values‘provided ih the tableau can also be used to calcuiate
gross reglonal product (GRP) and gross reglonal expenditure (GRE) ‘at
both producer and user prlceso

GrosS‘reglonal product at producersdprices is defiqed from

national income accounting as the sum of_payments to capital-and

"labour plus indirect taxes paild by producing sectorsg'\Thus GRP at

factor prices is equal to RT4 + RT, +‘Tl'+ T, + Tég ‘Gross regional

product at user prices: includes final demand indirect taxes- and is

- given by:

- GRP f RT4 f RI5 f RT6 ~ : o (292)
:‘GroSS regional expenditure is defined as -

.GRE H+E+I+G—M., L (2.3)

where H, E, I, and G are respectively the total'value of household,

export,'investment; ahd government~payments for goods and services

.and M is the total value of 1mports deflned as RT Thusvin'terms

7°

-~ of prcducer.prlces, GRE is glven by CT4 + CT. + CT, + CT - RT_ - 'TH

5 6 7 7

5 6

" =TI - TG,  In terms of user prices; GRE is glven by CT4+-CT + CT, + CT.,~ RT.

7
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A General Development of the Structure .

We now consider generélizing tﬁe modél t§ the.éése’of‘n seét_orso
The resui£ing taBléauAWill have north—eést and ﬁorth—Wesf'métficés‘
whichtare,respecti§é1§ dimensioned (n x 4) and-(nvxﬁh)o :In_this model
impqrfé continue to be'treatéd as ihpﬁté into sectorél production;‘ If
we di&ide througﬁ each row'éf‘résuitinganérth—West'and'nortﬁ;eést
matrices by-thé correspondiﬁg sectdral'outpuffpfice3 thgh‘the.inter;
mediate flows; fina1 demands,.and the row total will now be méasured in
physical units. Thﬁs.phySiéal'intérme&iate anq\final demands will now
édd uﬁ to total doméstic sécpbfal_qutput in eaéh sectoru We &gfinelqi
as Ehe total bgfpﬁt of sector i, UGg éé the total final demand for
éecfor i ‘( =.qu &8 qu‘*AqiE + in) ‘and qij':as the total bhysical
output of sector i sold to sector j. It follows froﬁ thése defipitibns

that:

Zq..+ti=q.

Ly i is= l,0..,0 ‘ ' (2;4)

If we define a,,
. ‘1J

amount of input from sector i necessary to produce 1 unit of output

éjqij/qj- where'aij can be interpreted gé the -

in sector j, the systém:of n equations definéd.by»(Z.S) can be written

" in matrix form as:
q - A= g . @)

whefevA is the Leqntif matrix éfiQimension.(n Xin)'with typicali
éleméh; aij"q is an tn x 1) véét9r With typiggl eiement 4 qF.is
‘an (n x 1)‘&ector:with:typicé}uelement qiﬁ‘and_a 'dot' (‘)vdenotes
matrix multipiicatioﬁ; _Equétion (2.6) sumﬁarizes the-n.seétorél

exhaustion requirements that what is left over from total output




A General DeVelopment of the Structure

We now'consider generalizing'the_model to the caSe of n sectors.2
The resulting tableau will have north-east and north—west matricesl“
whlch are respectlvely.d1mensionedl(n b 4) and (n X n) In this model
_ 1mports contlnue to be treated as inputs into sectoral production. If
we divide through each row of resultlng north—west and north—east
'matrices by the correspondlng sectoral output pr1ce3 then the inter—

medlate flows, flnal demands, and the Tow total w1ll now be measured in
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phy51cal units. Thus physical intermedlate and f1na1 demands will now

add up to total domestlc sectoral output. in each sectore We deflne qi
as ‘the total output of sector i, q;f 38 the. total f1na1 demand’ for

_sector i ( =lqiﬁ +‘qu + Uy + in) and q.;‘ as the total phy51cal

output of sector i sold to sector o It follows from these deflnltions‘

that: .
'§ 93 +’ti ='iqi 1=1,.:.5n B o - (2.4)
If we define a,
ij

amount of input from sector‘ifnecessary‘to,produce 1 unit of output

=-qij[qj'~where aij can be interpreted_as”the:

- in sector j,‘the system.of n equationsvdefined by (2.5) can be written

in matrix form as:
a-Ae=a @)

where A is the Leontif matrix of dlmensign'(n x~ﬁ5 with.typlcal
element a, j; q is an (n x 1) vector w1th typ1cal element q ’ qF is‘
an (n x l) vector w1th typical element_q.' and a. 'dot' C ) denotes
At T ik multlpllcatlonn--Eduation'KZ.o)»summarizes-the n sectoral

7;'exhaustion'requirements‘that what is left over‘from total output
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after meeting_intermediate demands must be just sufficient to satisfy_

final demand. . Eduation (2.6) .can also be written:

[1-Alg=gq, ~ . o (2.8)

" where I is an 1dent1ty matrix with unlty as the dlagonal elements

and zeros elsewhere. If we consmder final demands as flxed then

then using (2 7) we can solve for the vector of total outputs Whlch

will satlsfy the glven final demands  and implied 1ntermed1ate demandsa

In partlcular,

str-me, @D

In addition to'the_primai equations‘noted above,_it‘is'possihle

to use the tableau to develop a dual set of equations representing

* the relationships which must hold between output and-input prices in .
'equilibrium. Worklng w1th the (n kS n) north—west 1ntermed1ate flow

1matr1x and the (4 x n) pr1mary 1nputs, taxes and 1mports matrix in

the south*west, we diVide each of the n'sectoral columns’by,the physical

quantity produced b§>that.seetor. ‘Recalling the definition of aji

used.above, wevobtain the_following system of n equations:
. =‘2‘a.. Ctw Lot rk, bm+t, -'f= 1 ....n (2.8
o I & L B T T I T T T -)-

where Pj is the ‘price (average cost) of a un1t of output of sector J, '

L = L. /q is the quantity of 1abour required in the productlon of 1

3

- unit of output in sector j, kj K /qj is the quantlty of cap1ta1

.requ1red to produce 1 unit of output in sector j and mj Mj/qj and .

t, = T./q. are respectlvely the per unit value of 1mports and producer
J. J ]
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taxes per unit of output in sector j. .Thesevequatidns can bérwrittén:

in matrix form;asi
B S
[T - A" Ip =y, - (2.9)

where T is the transpose operator, p is an (n x 1) vector of -

. prbducer ﬁriées'and y is an (n x 1) vector of toté; factor payments

per unit of 6utput with typical element yj = wﬁzj + rj
In principle if the-yi are fixed then (2.9) can be used;té solve for
the implicit~equilibrium sectoral output pfiées as:v ""
a1 R o
p =1 =A% ey | o ©(2.10)

'As well, equation (2.11) can be used to study the effects of chaﬁges

in the prices of the underlying priﬁary factors. Differéntiatiﬁg
(2.11) we obtain:

o -1 - : X
=z - AT ey S @

- from the exogenous primary.féqtor changes given by the (n x 1) vector
by. _It should be noted that the Leontief matrix of production
éoeffiéients‘A‘(and hence AT) is assumed to remain unchanged_wheh

. factor prices change. Thisvrefiects the limited substitution

possibilities.

k., +m, + to.
I B A

. * o = s : ,
where "Ap is an (n x 1) ‘vector of equilibrium price changes resulting




_Application to Bell Canada

" In what follows we demonstrate the way in which the foregoing

model can be used to simulate the size and sectoral distributiOn‘of

'general equlllbrlum effects ar1s1ng from the proposed Bell Canada

rate changes.h We assume at the outset that it is poss1b1e to suf-
flclently dlsaggregate the Quebec—Ontarlo reglon telecommunlcatlons e
sector so as to effectively identify Bell Canada. With this in mind,
consider next treatfng the 'Bellgcanada' sector as a primaryﬁinput

in a Leontief input—output model. >The benefit of doing this isﬁto-'
be able to treaththe,price of tefecommunfcations services asnexogenous
in_a model in which the rest of the sectoral prices>are endogenouslfpv
determined. Thus equation'(2;12) can be used to caiculate the general

equ111br1um prlce changes resultlng from a proposed change 1n the

" price of telecommunlcatlons services.. ThlS greatly s1mp11f1es the

simulation procedure:in that stated rate-requests-can be used without
the need for sorting out,thernyriad_of‘primary factor changes which
1ead up to‘the*rate.reQuest.:.Indeed, this 1atter exercise_is hetter
handled with the econometricvmodelling techniques nsed elsewhere in
this study. .The cost whichlarises from using the approach outlined
here is that the teiecommunicationS'price isvno 1ongertendogenous~to_.
the model and therefore feedback effects upon telecommunlcatlons

prices arising from changes in other sectoral prlces (whlch changed

as a result of thelchange'in telecommunications prlces)‘w111 not be

captured. Given the size of the telecommunications sector relative
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to‘tﬁe rest"ﬁf ﬁhe‘Quebec—Ontériotrégion, we féél that thekfee&béck

effects upon the teiecommﬁnicatidns‘sector aré'likeiy‘tdAbe'smallranyway.
" The technicai détailszaésbciated‘with impleﬁénting‘phé procé&uré 

descriBed above ére~étraigh£fdrward.ivThe (n % n) matfixSOf’iptgr—- 

mediate sectorél flowé is réduced in dimenéibn by 1 ﬁo Bécome\én

(ﬁ—l x. n—-1) matrix. The deleted telecdmmﬁnications céluﬁﬁs are ap-

pended to thé.final.démand-cplumns. The deleted telecommunications

row is added to the rows rép;ésenﬁing»primafj inputs. fhﬁé, thé:per

unit flow of primary inputs intp:any’éector j is now_written:.

yj'= szj‘+.rjkj*+ m, +~£j'+ L  , ‘ ' (2-12)
' ﬁhere all terms ére as defined above excep;'fof‘ﬂj whiéﬁ_ié the price
6f‘a unit of telecommﬁﬁiéations.services en?eriﬁg“sectpr j (later éé—

_sumed‘éonstapt acfoss sectors‘at-ﬂ)_gﬁd Sj ﬁhigh.réﬁreseptg the quantityi

of telecommunications services for the prqducﬁion_bf.oneﬁﬁnit of out-
.ﬁut in.sector j. Undef the_aésumption that T is coﬁstant acrdéé sec—
tors, thexvector_bf primary Changes resulting. from an exogenous

increase in T .would be given by:

‘ : T L '
Ay = An[sl’SZ"'75$nflj - o - (2.13)

As a result, all of the iﬁformation‘necessary'tq compute thé effects
of the telecommunications price change'is_évailable. These results
can be transformed into percentage changes. in order to facilitate

their interpfetationAin terms of preseht rate chaﬁge‘fequests.
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SECTION III- . DATA DESCRIPTION .

"The'regional (Quebec—Ontario),input-output tableau with which we
work in this report was prepared by Statistics Canada. The:table'was o

prepared for the yearll974. There are 44 sectors in the version which

we used.. The standard aggregation is 43 sectors' however, we were given

a flner breakdown of communications services4 which allowed us to more

i'carefully distlngulsh telecommunications services.-

The. value of GRE at user costs calculated from the table for
Quebec and Ontario was 95 980 billion dollars. This is almost exactly
equal to the value of 95.813 billion dollars reported in the Statistics
Canada, Provincial Economic Accounts annual, cat. 13 213. . The value 7
of GRP has'also been,reconciledq,; » |

The total revenue of Bell from:its service outputs -for the year

1974 was 1.4446 billion dollars,3 The value of the telecommunications

sector on the'l974 table'was'li793 billion dollars. 'Bell Canada there-

fore accounted for approx1mately 817 of the telecommunications sector

in Quebec and 0ntar1o. The telecommunications sector accounts for 2. 257

:of the- value of GRP in Quebec and Ontarlo.

The distribution of telecommunlcations across sectors as an in-
put is given in Table 2. "As can be seen, most sectors use less ‘than

one percent of telecommunications.output.: The largest user is sector

35 - finance, insurance and*real'estate;. Other large users-include the

transportation and storage 1ndustry (29) as, .well as other serv1ce

"sectors includlng retall trade (33), bus1ness management services (38)
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ASECTORAL DISTRIBUTION OF TELECOMMUNICATIONS OUTPUT

: Sector Descrlptlon

AGRICULTURE

FORESTRY

FISHING, HUNTING & TRAPPING
METAL MINES

MINERAL FUELS

NON-METAL MINES & QUARRIES
SERVICES INCIDENTAL TO MINING
FOOD & BEVERAGE INDUSTRIES
TOBACCO PRODUCTS INDUSTRIES
RUBBER & PLASTICS PRODUCTS INDUSTRIES
LEATHER INDUSTRIES

TEXTILE INDUSTRIES

KNITTING MILLS

CLOTHING INDUSTRIES

WOOD INDUSTRIES

FURNITURE & FIXTURE INDUSTRIES
PAPER & ALLIED -INDUSTRIES

"PRINTING & PUBLISHING
PRIMARY METAL INDUSTRIES

METAL FABRICATING INDUSTRIES

“MACHINERY INDUSTRIES
TRANSPORTATION EQUIPMENT INDUSTRIES

ELECTRICAL PRODUCTS INDUSTRIES
NON~-METALLIC MINERAL PRODUCTS INDUSTRIES

- PETROLEUM & COAL PRODUCTS
~ CHEMICAL & CHEMICAL PRODUCTS INDUSTRIES.
"MISCELLANEOUS MANUFACTURING INDUSTRIES

CONSTRUCTION INDUSTRY
TRANSPORTATION & STORAGE.

'RADIO .. TELEPHONE, BROADCASTING, POST OFFICE

ELECTRIC POWER, GAS, OTHER UTILITIES
WHOLESALE TRADE '
RETAIL TRADE

- OWNER' OCCUPIED DWELLINGS

OTEER FINANCE, INSURANCE & REAL ESTATE
EDUCATION & HEALTH SERVICES
AMUSEMENT & RECREATION SERVICES

. SERVICES TO BUSINESS MANAGEMENT
’ACCOMMODATION & FOOD . SERVICES

OTHER PERSONAL & MISCELLANEOUS SERVICES»
TRANSPORTATION MARGINS

OPERATING OFFICE, LAB. & FOOD .

TRAVEL &. ADVERTISING, PROMOTION
COMMUNICATION INDUSTRIES

FINAL DEMANDS

% Usage of Total

.6523
.0828

.0031

.1753

.0003

] Telecommunlcatlons Output

L0745 .

L0447 -

1.3778
.0809
4617

21230
4531

.1042
©.3192

L2451

.7082
.9287
~..8738
©1.1853
.8571

. 1.4209 -

1.8613
.4503
.2997

1.4780

.5968

1.3016

4.8795 -

1.5720
.3429
5.3796-

3.8569.

.0000
©.9.7779
2.5035
.3352

© 3.2187

+.1.4098.

.4335

.0000 "

.0000
.0088

. 1.5157
48,3509
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and wholesale trade-(32),' Approximatély 1.52% of telecommunicafions

‘output is used within the telecommunications sector (44). .Overall,

'51.65% of telecommuhications output is directéd towards intérmediate

usage.
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'SECTION IV~  SIMULATION RESULTS

In'this section we report on the results of>simulating an increase’

in the telecommunications price in the order of magnitude of the recent -
rate request. As noted in Section II, telecommnnications is treated as
. a prlmary 1nput so that telecommunlcatlons price changes can be treated

' as exogenous to the model

A>The simulatien pfoceeds in the folldwing way;

. First, the con51stency of the model is ver1f1ed by.computlng the
base yeat eqnlllbrlun prices.. Since. the calculatlon of the a.j eo—
effieients from base year values implicitly introduces a normalléation
into the’model-with.no 10Ss:of generality, all pf the:base yeardequie
librium prices can be taken equal to 1.

| Secondly, the‘telecommnnicastions'ntiée;change is7inttoduced intd

the model. . Bell estimates that its 1982 revenues with no price in- -

crease would be 3.914 billion dollars. If the price increases are

granted Bell estimates that their revennes would'increasehto 4,461
billion'dollats afterieuttailment; The nrice requestsxtherefote
amounts td a 147 inerease indfevennes for Bell. .Ndw; ginen‘that Bell
represents approximately 81% of’the»inpnt—output.telecommundcations

sector, the Bell revenue increase would amount to an 11.32% increase

'innthe telecommuniCations;primary input costs to each sector. On

the basis of the new prlmary costs, the new equlllbrlum sectoral prlce

vector is calculated. These prlees.are shown in Table 3. In Table 3
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the consumer price index (CPI) weights of the various sectors are

reported as well.

Examining Table 3 wé_find that overall the prices of all sectors

.will_incfease but that these increases will bé’very small. The CPI :

increase from a base value of 1 to a new vélue of 1.003 - an increase

of only three_tenthsiof a peréentage_pbint;; The results requifeiittle'

explénation other than to note that those sebtors identified in

Section IIT aé usingslafgér percents of telecommunications output as _ .
input tend to have the 1argeqt-pricé effects. The largest percentage

increase in price is only .487 and this is in the radio telebhone

i Broadcasting’and,post_office sector - (30). Approximateijl4z,of the -

production cost of -this sector arises from telecommunications output.

The explanation of these findings lies in the fact that inter-

sectoral sales of telecommunications services are small relative to’

find sales and the fact that telecommunications fdrms only. 2.257 of

" GNP in Quebec and Ontario. As'a final point it should be noted that

the small magnitudes of the price chaﬁges imply that any-feedbéck ’

“-(indirect) price effect on the'telecommunicétiqns~sectbr?will be Véry

small and therefore that'the-price changes shown in Table 3>effeCtiv¢ly

. represent-all of the'difect and indirect effects.
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RUBBER & PLASTICS PRODUCTS - INDUSTRIES
. LEATHER INDUSTRIES
“TEXTILE INDUSTRIES

TABLE.2.3

- SIMULATION RESULTS

' Sector Description

AGRICULTURE

'FORESTRY '
. FISHING, HUNTING & TRAPPING
‘METAL MINES

MINERAL FUELS o
NON-METAL MINES & QUARRIES
SERVICES INCIDENTAL TO MINING
FOOD & BEVERAGE INDUSTRIES
TOBATCO PRODUCTS, INDUSTRIES

KNITTING MILLS"
CLOTHING INDUSTRIES

- WOOD INDUSTRIES

FURNITURE & FIXTURE INDUSTRIES

.. PAPER & ALLIED INDUSTRIES

PRINTING & PUBLISHING .
PRIMARY METAL INDUSTRIES

. METAL FABRICATING INDUSTRIES -

MACHINERY INDUSTRIES

- TRANSPORTATION EQUIPMENT INDUSTRIES
" ELECTRICAL PRODUCTS INDUSTRIES:

NON-METALLIC MINERAL PRODUCTS INDUSTRIES
PETROLEUM & COAL PRODUCTS

‘CHEMICAL & CHEMICAL "PRODUCTS INDUSTRIES
- MISCELLANEOUS MANUFACTURING INDUSTRIES

CONSTRUCTION INDUSTRY

'TRANSPORTATION & STORAGE
- RADIO, TELEPHONE, BROADCASTING, POST OFFICE

ELECTRIC POWER, GAS “OTHER UTILITIES

.WHOLESALE TRADE

RETAIL TRADE
OWNER OCCUPIED DWELLINGS _
OTEER FINANCE, INSURANCE & REAL ESTATE

. EDUCATION & HEALTH SERVICES .
' AMUSEMENT & RECREATION SERVICES
 SERVICES” TO BUSINESS MANAGEMENT
- ACCOMMODATION & FOOD SERVICES

OTHER PERSONAL & MISCELLANEOUS SERVICES
TRANSPORTATION ‘MARGINS

- OPERATING, OFFICE, LAB. & FOOD .

TRAVEL & ADVERTISING, PROMOTION
COMMUNICATION INDUSTRIES:

C /17
: : . = CPI
Initial - Prices after Sector-
. - Prices Bell Request  Weights'
1.0000  1.0008 +015%5
1.0000 -~ 1,0009 . 0003
1.0000 .. 1.0004 . 0001 .
1.0000 1,0005 0002
'1.0000  1.0004 - .0000
11,0000 1.,0007 - +0003
" 11,0000 1.0008 . 0000
1.0000  1.0008  .1188
1.0000 1.,0009 . .0083
"1,0000 " - 1.,0010 . 0057
1.0000 - 1.,0010 ‘0069
1.0000  1.,0008  20096°
1.,0000 - "1,0008  .0058
- 1.0000° - 1.0008 0279 -
- 1.,0000 - 1.0009 .0013
1.0000 1.0009 - +0132
1.0000. . 1.0008 w0067
1..0000 1.,0014 « 0090
1.0000 1.0007 + 0003
"1.0000 - 1.0009 . «0046-
. 1.0000 1.0011  .0018
1.0000 =~ 1.,0007 - .0182
'1.0000 ~ 1,0013  .0126
. 1,0000.  1,0010 0011
. 1.0000 '1.0004 = 0293
- 1.0000 1,0013 . 0146
. 1.0000 - 1.0020 .0263
. 1,0000 - 1.0048 ~ .0049 -
1.0000 ~1.,0005 -, 0236 .
1.,0000 . 1.0023 ~ .0488
1.,0000  1.0014 = 1559
1.0000 - 1.,0001 1121
1,0000°  1,0024  .1260
1.0000 - 1.0027 0244
1.0000 '1.0014 .0182
1.0000 - - 1.0023 -  .0088
1.0000 1.0012 . .0712
- 1.0000 1.0012 , 0220
'1,0000  1.,0019 «0125
1.0000 1.0009 £ 0040
1.,0000° 1.,00172 . 6024
'00167'

1.0000

C1.1132
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FOOTNOTES

1) The discussion Which'foIIOWs_has been guided to a large‘extent.

by the analysis contained in4Hansen'[19Z7,.ppo 171-1821.

2)° Although it is a straightforward procedure, we do not'undertahe
‘ ‘the task of d1saggregat1ng flnal demands nor of d1saggregat1ng
~ primary inputs to 1nc1ude, for example, expllclt accountlng for
land., 1In practice, it is never practlcal to completely dis-
aggregate the model.~ The analysis is therefore conducted 1n
value terms at the outset so that aggregatlon is poss1b1e. s
This ana1y31s assumes each act1v1ty produces one aggregate
-‘commodlty, and hence the northwest quadrant is square. In general
'Statlstics Canada produces an n X m matrlx, Where there are n

act1v1t1es and m commodltles. :

3) The exiStence of this price begs an important index number issue
whereby the several commodltles produced in any g1ven sector can -

‘be successfully aggregated

4) The communications sector was provided in a disaggregated form,
consisting of two sectors: telecommunlcatlons and post office,

radio' telephone’ and broadcastlng.







