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CHAPTER 1 INTRODUCTION

The model .described in this report is the outcome of over four

~years work by faculty in the Department ongcohomics at Concordia

University. The model was developed in order to describe, econdmetricaliy,
the Bell Canada production process. Demand and financial,modules were

also estimated, and the complete model has been used, in various forms,

- to predict the behaviour of Bell Canada under a number of scenarios.

4 >This model .is not, of course, the only model of Béilncaﬁada;Atwo
other models are:curréntiy-in use ~ the model developed by M. Denny et als
(4) at the IPA in foronto, and the Béll internal model, developed by F. Kiss
et al. (7): In many important respects, these models are quite different;
it is not that one model is better than anoiher, rather the econometric
and Behavibural assumptions entering into the model are different.

The purpose of this exercise is to investigate the effect of the
rate increase requested by Bell Canada and heard before the CRIC in May
andAJune.l981;'AThe_“bottémlline" in this investigatioﬁiis the rate of
return 6h capital, and the;method'thét will be féllowed is to compare,
line for line, the estimates derived by Bell with those derived in
this study, using in;some'g39e35very different modelling techniques.

In chapter 2 the data base ié presented, along with the.forecQSts
for thé-exogenous variables. The demand system, the cost~system,.ﬁhe

financial module and the income statement module are presented in

chapters 3 to 6 respectively. A historical validation is undertaken

'in'chépter 7, and the simulation under three price scenarios in

chapter 8, followed by a conclusion in.chapter‘9.v



CHAPTER 2 -

DATA BASE

Following the introduction of various interrogatories as well as

.the Bell Annual Charts, 1980, into the public redord, the éomplété model

has been reestimated to 1980. The compiete data Base, With.description
aﬁdisources, is shown on BELLIEo A more detailed discussion of some of
the variables is given in Breslaw [1] and Breslaw and Smith [2],

A nﬁmberiof variables are exogenous to the system, and values qu
these variables are required for the forecast-periodo The values used
foruthese variables is shown in theiLOAD section of SIMUBLE.. These
valucs are derived, as far as possible, from Bell's férecasts; in fhis'
sense the difference in assumptions between Bell's predictions énd
those of this study is minimized. For 1983, the 1982 figure is in-
creased by fhe rate of change existing between 1981 and 1982, ‘For
those variables for which nd.fbrecasts'are available from Bell, an
ARIMA process was estimated, identified and used for prediction.

The specifications of the various processes used are shown in
Table 2.1,

The foliowing data sources were used for 1952-1980:

Bell Annual Charts 1980, 1981 issue
BELL (NAPO) ‘30 MAR 81 - 612

. CANSIM vectors: D 31600, D 31614, B 14031,
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TABLE 2.1

"‘METHODOLOGY USED FOR PREDICTING EXOGENOUS VARIABLES

Description

Average P/E ratio

Local conversations - Bell
Taxes charged construction
Consumer price index

Effect of Decision 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

% telephones access to DDD

Other income

Telephone plant price index .

Population Bell territory
Output, miscellaneous service
Output, toll private line

User cost of cap1tal

'Revenue, other toll Serv1ceexc1.WATS

Z SPT and DMS central offlce
Uncollectable revenue

Cost of materials, etcs

‘'wage rate

‘50 bond—yleld averages (Canada)

(McLeod Young Welr)

Methoaology
1980 value

~ ARTMA (0,1,0)

(1)

- B81-250 , P5

(2)
1980 value
B-81-1
B-81-1
(3)
(3
B-81-1
B-81-1
(4)
B-81-1

BELL (NAPO) 81-612

- Table 7

ARIMA on log(POPB)
-(0,2,0)

BELL (NAPO) 81-612
Table 2

BELL (NAPO) 81-612

Table 2
Same rate as PK“
(5) |
(6)

- BELL (CRTC) 501

o
BELL - (NAPO) 81-612
~Table 6

B-81-153
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- Notes to Table 2.1

l.

Taxes charged construction will change because of CRTC 78-01
Decision 13; An Increase of 47 p.a. is assumed, but until 1981

_ results are published, there is little change of knowing the
effect of the decision. The item is small; about $5 m in 1980.

A number of new accounting rules were imposed 6n 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 existing total operating

expenses function. Thus:

Effect 78-01, Dir. 13 1981

= 6l.2 m
1980 = 61,2 - 2390.3 + .25 = $13.0 m
: 2805.0 ‘
1982 = 61.2 3258.9 + = $71.0 m'
" 2805.0

(weightings are total operating expenses), B-81-1; .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 .. 61.2 - _
1982 51.6 + 71.1 = 122,7
1983 (growth of TOE 81-82)

Assumed to growth at same rate as GNP; rates from Bell B-81-250 p.5.
Assumed growth of .57 p.a..

Calculated from values for total other toll and WATS revenues,
BELL (NAPO) 81-612 Tables 1l and la. For the requested price

" increase, see Table 8.1.

From BELL (CRTC) 9 Jan. 81-312, the growth of capacity is most .
striking 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 SP1+ DMS:
is approximately .

1980 A4 0 19827 .23
1981 .18 1983 .26

Rate taken for"index.as the same as for cost of matérialé
BELL (NAPO) 81-612, Table 3. ‘ '
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CHAPTER 3

THE DEMAND SYSTEM

The system of. demand equatidns (DEML, DEMM) is estiméted for two
services - ldéal (primary and contract auxiliary ) and message toll
(a divisia indaxw of Inter, Trans-Canéda,-U.SP and Overseas, and WATS
service), As can Be seen, the double log formulation has been used. -
Taylor [8] has shown that this formulation is Véry suitable fof tele-
cbmﬁuniéations demand systems., |
The main problem in the double log specification ﬂas been a laék
of robustness of the parameter estimatés to slight changes iﬁ the
speéification, and also serial corfelatid@, Néither Of'thesé problems
occurred. To some extenﬁ, this is due to:
a) Use‘of per capita data fér the dependent variable
, b) Use of GRP (gross regional product of Ontgrioland Quebeé)
as the chbice for the'inéome Variahle.f>_ |
- The functional form and variable definifioné are shown‘iﬂlfable 3.1;
The pgf capita output 6f each service is pdstulated as a function of the |
real pricé, per capita income, and, in the case of local service-per
capiﬁa conversations, as well as three dummy variables as described in'
Table 3;1.
. The tﬁo:deménd équations were estimated as évsystem (SURR), thﬁs
allowing for cross correlatibn between residuals of the two equations.
In fact there was very little cross correlation, and éssentially identical
results were obtained usingAOLS on each équation separately., fhe\results: .

1

are shown in Table 3.2,
From these results, it can be seen that, with the exception of RATI.

for message toll, all coefficients are statistically significant.
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TABLE 3.1

DEMAND SYSTEM

Period of Estimation: ' 1952-1980

Method:  SURE ~ (seemingly unrelated regression estimation)
COMMENT *x#¥xx  DEMAND EQUATIONS **¥¥wxxx : 3

FRML DEML LQLOCP =

(A0+A1*LOG(PLOC/CPI)+A3*LYD+A4*LCONVP*RLi*RAT1+RL2*RAT2
+RLI*RAT3IY 3

FRML DEMM LQTOLP =
(BO*BZ*LOG(PTOL/CPI)+83*LYD+RT1*RAT1*RTZ*RAT2+RT3*RAT3)%

Dependent‘VériablES:

LQﬁOCPV - . Logarlthm of. per capita local service revenue
' (primary and contract auxiliary)
in constant $1967..

LQTQOLP Logarithm of per capita 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 Logarithm of message toll price, deflated by CPI
LYD Logarithm of per capita regional,product,
deflated by CPI. This is a proxy for income.
LCONVP _ : ’Logarithm of conversations per capita. This
is a proxy for the changing telecommunlcatlons
_ B env1ronmento,
RATL o . . Step varlableAfor.intrbdugtion of -DDD in 1959.
RAT2 : : ‘Step variable for introduction of the one

minute charged call in 1971, L : "

RAT3 A Step variable for the change in the “Toronto
FEAS in 1976. -
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© TABLE 3.2

DEMAND SYSTEM ESTIMATION

EQUATION DEML

«295005£~01

LOG OF LIKELIMGCOD FUNCTION = 1474165
RIGHT=-HAND ESTIMATED STANDARD T-

VARIABLE . COEFFICIENT ERROR STATISTIC:
i) ~2.64130 «553596 -6.573
AL -.521054 «8518318-61 -be11?
A3 «289273 «HbEBB82E=-U1 Lo 344 -
Ak, 626159 +150518 Lel60
RL1 «725322E-01 «150718E=01 L, 812
RL2 .259902t-61 T «134299E-01 1.935
RL3 . W575026E-01 «139962£-01 44308
B2 -1,35326 .135268 -16.004
B3 6068001 . 886441F-01 64870
RT1 W 232691E-111 W 2L3IL2GE-01 « 356
RT 2 .10€e280 W 227195E-G1 L.678
RT3 ¢ B16166E=-U1 T 2.767

FIF N TN EXIXFETALF

JEPENDENT VARTABLE

LALOCP

MEAN OF DEPENDENT VA
STANDARD UEVIATION O

RIABLE =

F GEP. VARIABLE =

3+55895
o1 3431

SUM OF SQUARED RESIDUALS =

STANDARD ERROR OF -TH

£ REGRESSION

«521961F-(2
«134159E-01

R=SQUARED = . 9989
 ADJUSTED R-SQUARED = . 9989

NUMBER OF OBSERVATIONS = 29.

SUM OF RESIDUALS = — “SGI061E-12

DURBLIN-WATSON STATISTIC (ALJ. FOR Gs GAPS) = 1.7651

EQUATION DEMM

FEEREERAEFLARR XXX

DEPENDENT VARIABLE LATOLP

MEAN OF DEPENDENT VARIABLE = 7 95903

. 679190

STANDARD DEVIATION OF DeEP. VARIABLE =

SUM OF SQUARED ReETIDUALS =
STANOARD, ERROR OF THE REGRESSION =

«231356E-01
«282L50E-01

R=SQUARED = . 9982

ADJUSTED R-SAUARED = <998 3

NUMBER OF OBSERVATIONS = 29, .

SUM OF RESIOUALS = : W B11067E-12
(ACJ. FOR U. GEPST =

DURBIN-WATEON STATISTIC
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Local.price is inelastic (—.52) while‘message teil price is elastic
(—.—1.35)u The income elasticity of toll (.61) is greater than that of
1ocalA(.29) as would be expected. Similarly, the coefficient for the
conversation variable (A4) is positive, as expected, and statistically
significant. Also note that the value of the Durbin Watson statietie'
implies that there is little serial correlation.

The system was also estimated using level quantities as opposed
to the per capita va;ues; this resulted in little change in the income
and price elasticities.

We note, in passing, that there are theoretical problems involved
in estimating the *MIS equation without taking;into account the supply
side - price éffectiyely is an endogenous variable. To evaluate the

sensitivity of the forecasts to changes in values of eM»,vthe simulations

are repeated with a cost function evaluated at SM : -1.2, opposed to -1.35,

which is the base model discussed.

As discusse& in Breslaw’[l], no attempt was made to estimate
demand functions for either toll private line services, 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 1iﬁe,
Atelex and other data services. Toll private line is by far the 1érgest
component, This eeries was predicted using an autoregressive scheme
in the previous study, and, at that time, it was pointed eut‘ehat Bell's:
predictions.appeared low% ‘A summary is shown in Table 3.3. 1In the
present application, Beil predicts an increase of 16.9%7 for privete line
services revenue'>l980—l98l, assuming no rate increase (BELL.(NAPQ) 612,
Table la), but only 5% for 1981-1982. ’
A Te maintain consistency, the Bell predictiqns.for toil private
line and other revenue will be utilized.A However, it seems likely

. that, as in the previous case, Bell's predictions will be biased low.,




TABLE 3.3

PREDICTION OF OTHER TOLL (EXCL. WATTS)

1980 1981
BELL (NAP0)-612 (a) o 242.9 279,75
o ‘ : 289.1%)
Predictions Made in 1980 (b)
Bell:
No price increase A . 212.8 223.8
With price increase A ‘ 221;8 247.0
Breslaw:
Autoregressive 243,11 : 282.1

(a) 1980 Delivered value .
1981 Estimated value - 1) No rate increase; 2) Rate increase : '

(b) Breslaw [1] Table 20,
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CHAPTER 4

THE COST SYSTEM

‘_In Breslaw [1], a cost model based on data from l9éé_to-l978

was utilized., This made estimation aﬁd simulation quite simpie, since
over that period capital and labour shares remained approximateiy
constant — a range of 17 was the extent of‘the.variability of.the
‘shares, However,‘there wére probiems with this model - in particular
the profit maximization conditions were not~satisfied-for message éoll.

The addition of thé daté periods for 1979 and 1980 suggested that
the hypofhesis of constant shares could no lénger be maintained (see
Graph 4.1), and consequently thé cost model Qas re—estimated for'tﬁe
period 1956-1980.. (thus excluding the Korean war period)., 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], However, there are some
important differences: |

a) Period of estimation 1956-1980

b) Measure of technology. In this model, two separate measures
of technolégy are used‘conéurrently - |

TLN - 7 telephones with accesé té DDD
ULN - Z of COE which are SP1l or digital?

The rationale for the introduction of a second measure of technélogy

is that the first measure has effectively plateaued by the late 1970's.
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Althaugh DDD does act as a proxy for the technological improvements
(in particular microwave) made dﬁriﬁg the 1960's a second phase of
technélogy (eiectrdnic) is not captured by DDD§ Hence the intro-
duction of SP1l as a measure, The main gain from‘this‘additional
Variéble'is a far better fit for the share and profit maximization
‘equations.

¢) The price elastic?ty for message toll was taken for the
demand equation (~1.35, and fér the sensitivity analysis -1.2).
The price eiasticity for toil private line was taken as —2;0 (see
Breslaw and Smith [2] for discussion as to the effect of changing :
the value of tﬁis parameter) .

d) The matérial share hardly varies over the period énd is
assumed constant,

e) The cost function is assumed homégeneous of degree>l.in
factor prices, 'Cbupled with a constant share for ﬁaterials imply
the following restrictions:

,GW + Cr + Cv =1

C = -=C - C._ = -C

wWW S TwWR ' wTl rT

Crr - —CﬁR va B —Cru

cWQL = —CrQL cwv'= Coy = Cyy = 0

Coqt = ~Cram Coqm = Cyqn = Svqp * Cyr” Cur=0
Coqp = ~Crqp

. The cost function is showﬁ in FRML COSTFN and the two sga;e'
equations in SCL and SCK, Thelderived profit maximiziﬁg qonditions
(MR = MC) aré assumed,fbAexiét for QTOL and QTPL., These aré shown in’
FRMI,TOLPRM and TPLPRM; the left hand side terms (MRM,MRP) are the re-

spective marginal revenues, ?(1+17€), where P.and e'are.tﬁe respective

e — RSN .

qpxiqes and‘elééticitieSz;: The equatiaﬂs.aré shown in Table 4.1.
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TABLE 4.1

COST SYSTEM

Period of Estimation: 1956-1980

Method: SURE

COMMENT T ¥¥¥¥x¥¥ (0ST EQUATIONS **¥x¥¥x TS

« FRML COSTFN LHS = =-LOG(COST) +CCO0 + CW*¥HLN + (1-CH~- CR’*VLN ¢ CR*RLN
e 5¥(=CHR¥WLN¥¥2 - CWR¥RLN¥¥2) + CWR¥WLN*RLN

NLN*(CHQL*QLLNiCNQN‘QMLN}CHQP*QFLN*CHT*TLN+CHU*ULN)

RUN* (CHAL*¥QLLN+CHAM*QMLN+CHQAP*QPLN+CHT* TLN+CHU*UL N}

~CQL*QLLN + CQM¥QMLN + CQP¥QPLN + CT*TLN # CUXULN
¢S*¥(CALAL*QLLN**2 + CQNQM*QNLN**Z + CQPOP*QPLN**Z 4+ CTT*TLN**2
CUU¥ULN**¥2)

TLN*(CQLT*QLLN*CQMT*QMLN+CQPT*QPLN)

ULN¥(CQLU*QLL N+CQMU*QMLN+CQPU*QPLN)

QMLN* (COMQL*QLLN+CUMQP*¥QPLNY + COPQL*QPLN*GLLN b

PO PO PR,

FRML SCL
LHL = CH- CWR*NLN+CNR*RLN+CNQL*QLLN+CNQM*QMLN+CHQP*QPLN+CHT*TLN+CHU*ULN $

FRML SCM LHM CV §
FRML SCK LHK CR-CHWR*RLN+GCHWR*HLN- CWQL*QLLN-CHQM*QMLN- CHQP*QPLN-
~CHT¥TLN <CHWU*ULN §
. FRML TOLPRM MRM=(CQAQM+CQMQM*QMLN+CQMT*¥TLUN+CQMUXULN °
+CHAM*HWLN- CNQM*RLN+CQMQL*QLLN*COMQP*QPLN)$
FRML TPLPRH MRP=(CQP4+CAPQAP*QPLN4+CQAPT*TLN+«CQPU*ULN .
+CHQP*WL N-CHAP*RLN+C QPQL *QLLN+CQMAP*QMLN) §

" "Cost : - WLN Log (wage cost)
' "+ VLN Log. (material cost, including uncollectibles)
RIN Log (capital cost)

Outputs . QLLN TLog (local and miscellaneous services)
QMLN Log (MTS service, incl. WATS)
QPLN Log (toll private line service)

Technologies: ' "TLN 7% phones with access to DDD
- ULN * % COE SP1 or digital

1
1

Price ofIMTS _
elasticity“MTS~
Prlce of TPL
elastlclty of TPL

Marginal Revenues MRM PM(1'+ l/EM)‘

MRP PP(l f l/EP),

m o ™m H
HodR R




TABLE 4.2

COST FUNCTION ESTIMATION

EQUATION COSTFN

DEPENDENT VARTABLE ' ' LHS

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

DURBIN-WATSON STATISTIC (ADJ. FOR O. GAPS) =

EQUATION SCL .

DEPENDENT VARTABLE LHL

SUM OF SQUARED RESIDUALS =

R-SQUARED =

SUM OF RESIDUALS =

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

EQUATION SCK

DEPENDENT VARTABLE ' - LHK

SUM OF SQUARED RESIDUALS =

R-SQUARED =

SUM OF RESIDUALS = "

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

EQUATION TOLPRM '

DEPENDENT VARIABLE MRM

SUM OF SQUARED RESIDUALS =
R-SQUARED = .
SUM OF RESIDUALS =. o
~ DURBIN-WATSON STATISTIC (ADJ. FOR 0. GAPS) =

EQUATION TPLPRM

'DEPENDENT VARTABLE . . . wMme

_ SUM OF SQUARED RESIDUALS = = -
R-SQUARED = , :
SUM OF RESIDUALS =

DURBIN-WATSON STATISTIC (ADJ. FOR O. GAPS) =

. 353423E~02

FEX T T
—~.109626E-02
1.0989

.282616E-03
.9919
.347047E-03
2,0373

.679470E-03
.9792

.469186E-03
1.2436

.474158E-04
.9686

.255887E-04

1.9778

.121914E~04

. .9873
~.650176E-04

1.1195

[14




TABLE 4.2 (continued)
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U0G OF LIKZLIHOOD FUNCTION = 591,545
RIGHT=HAND ESTIMATED STANGARD T-
VARIABLE COEFFIOCIENT T ERROR STATISTIC
CcCo 3.66090 v 117637 31.280
CW .516850 60L2BEE-01 8.553
CR 286975 «604361F-01 we7048
CWR -.631002E-01 «193670E-01 -3.258
cWaL  =4586999E-01 " «189958F =01 ~-2.,090
CWaM © «119398E-D1 +84589LE=(2 1eb411
CHar -.113036E~-(1 +395825E=2 ~24.856
CWT -.106811 .797105E=-02 -13,149
CWU « 209365 «22875LE=-01 11.775
caM QL & 9\ «192656 «3577U6E-01 54386
car 220267 e111453E=01 19.763
cT 1.06667 164636 Bel79
caLaL «221103 <1641 94E-01 13,466
caMaM WB37816E-01 «663190E =02 B.110
CQPQP 34411LE-01 ¢c1B61U0LE=C2 214373 -
CQLT - 148114 3094058 =01 -4 787 -
CQMT «119489E~-01 -4136817E-02 2.887
CQPT -.401859E-02 »18382uE=02 -24186
CQMU - 104442 ' s797943E-02 -13.089 .
CQPU v251603E=(1 - QLBLIB2E-G2 - 54639~ -
cCaMQL - 72060L1E=01 $124208E-01 -5,802 - !
caraL i

“os49558E-(1

-302956E=02

-16,839




The five equations were estimated simultaneously using SURE. The

results are shown in Table 4.2 under the base model of €y = ~1.35

P

at the 957 level over a large range of values for €M P

The t-values are very high in a number of cases, suggesting that these
coefficients are very precisely estimated. The fits are good, 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 correlation, which is an improvement over

previous years studies.

The properties of this cost function were investigated in detail,

and are shown, for seiected years in Table 4.3. MarginalicostsAshow
a slight decline up to the end of the 1960‘5; and then increases
rapidly thfoughAthe 1970's. .For message toil and toll private 1ine,
the marginal cost/$ revenue follows &irectly from the elasticity
aésumﬁtion, since .MC = MR in thé‘profit maximization equaéibns.f
For local, marginal cost/$ revénue chénges from 85é in 1956 to 7Q¢ in
1967, and then increases’to 98¢ in 1980. It should be recalled that
local service includes both basic primary as well as verticali '
~services and miscellaneous services. |

The fﬁnctibn also exhiﬁits séa}é; a value Qf‘l.6 is achieved
by-1961,.ahd-rémains fairly constant ovér thé rest of the period.

-This result is similar to that reported in previous studies.

1

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

and
E_ = -2.0. Coefficients which always were statistically insignificant

and €_ were dropped.

Cost complimentarity exists between local and message toll, and local

/16
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TABLE 4.3

COST FUNCTION'PROPERTIES

1956 1962 1967 1974 1980

Marginal Cost |
‘Local .797 .706 .697 970 1.648
Message Toll 278, .278 257 .296 380
Toll Private Line .489 | 516" 486 ~ .580 .956

Scale ’ 1.455  1.591 1.618  1.615  1.624




toll private line, so scope cannot be inferred.

The function is well behaved in two important respects: First,'
it is weakly concave in factof“prices (this follows from it being
linearly homogeneous in factor prices together with constant material
sharej.- Second,Athe profit maximization second order conditions,
which imply that the mérginal-cost intersects the marginal revenue
curve from Below.is satisfied for both MTS ahd TPL for every data °

point.
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CHAPTER 5

FINANCTIAL MODEL

The financial module of this model haé been completely respecified
and re—estimatéd. This was necessary since many of the equations in
the financial module effectively reduced to a first order autoregréssive
form. For the-majérity of-thé equétions, theAsaﬁple chosen for estima— 

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

5.1 TFINAN

The FINAN equation relates economic capitai to accounting caﬁitai;
The previous FINAN equation, which relatéd real economic éapital to real
accounting'éapital produced significant cbeffiﬁients only for the period
1967-1980, (see Breéléw<[i] Fig. é); for the;pefiod 1956-1980, only
the coefficient fér the serial correlafion“terﬁ4Was significant. |

In iﬁs piace a relationship between the change in the value of
accounting éépital and the change in the value of economic capital was
specified. The results are shown in Table 5.1. Bofh coefficiegfs
are highly significant, and there is a very good fit, and no_sefial'

correlation.
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TABLE 5.1

FINAN ESTIMATION

FRML FINAN AVAK = D0 + _ _AVAK(=1) ¢ D2*(PK*K=PK{=11*K{=1)) %
AVAK Accounting Capital, current $
K Economic Capital, $1967
. _ PX Price index, teleiﬁhone iv)lant

"EQUATION FINAN
TR ¥ TR F X FRFERNEREET

JEPENDENT VARIABLE AVAK

MEAN OF DEPENDENT VARIABLE = : 2939,33

STANDARD DEVIATION OF DEP. VARIABLE = 1771465

SUM OF SQUARED RESIDUALS = 58068.4

STANDARD ERROR OF THE REGRESSION = ’ 5042465
R=SQUARED = —. 9992
ADJUSTED R=-SQUARED = - | .9992
F=STATISTIC(. 1+ 234) = 29820 .7

[OG OF LIKELIAO0U FUNCTION = T -137.355

NUMBER OF "OBSERVATIONS = - , 25,

SUM OF RESIDUALS = : . 254659E =10
DURBIN=WATSON STATISTIC (ADJs FORK U+ GEPST = 27,1858
RIGHT-HANG ESTIMATED STANDARD T
VARTABLE COEFFICTENT FRROR STRTISTIC

0o ‘ 78.1663 . 15.290¢ 5,112

Ce L8901 __.2?7_141:“5-01 © 1L .0b8




5.2 DEBTIR

' This equation allocates the accounting capital to debt and equity.
- This gquation.replaces EQUAL and EQUA2. These two previous equations

related real equity (debt) with real accounting capital and the ratio

of the return to equity to the return to debt. Unfortunately, thé éo—
efficient on this last termvwas not significant, and consequently fhe
relationship between equity (debt) and accountiﬁg capifal was fixed
(éxce@t for-a term coffectingVfor seriél'cofrelétioﬁ)..

The DEBTR equation.specifies that,the'debt ratio (debt/totai) is
given by the previous Period's debt ratio,vénd'by the price/éarnings
ratio. The rationale behind thisiis that é firm with a high P/E ratio
will find it cheaper to fund by issuing stock, than by‘issuing_debt.
Thus an»inverse:relationship beﬁ&een the dgbt‘ratio, and the P/E ratio

'is postulated.
The eétimation results are shown in Table 5.2.. All coéfficients
are statisticall& sigﬁificant‘ét the 997 lével,‘serial correiation is
" not a problem, and-cbnsidering that tﬁe dependehtlvariable-is ﬁot
trended, aIVery good fit is achieved. (R2 = .96.)

Once the debt ratio is RQOWn,:then,'giVeh accounting capital,

debt and equity follow immediately.
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TABLE 5.2

DEBTR ESTIMATION

FRML DEBTR RATIO = X0 + X1*APER + X2*RATIO(-1) $

RATIO = Debt ratio Debt/(Debt + Equity)

APER Average price/earningsvratio

EQUATION DEBTR

FXFXEXFENNERENT RS T

DEPENDENT VARTAGLE | RATIO

MEAN OF DEPENDENT VARIABLE = LGL023

STANODARD DEVIATION OF DEP. VARIABLE = b4 §266FE-01

SUM OF SQUARED RESIDUALS = J150G526E-02

STANUARD ERROR OF THE KEGRESSION = : - 8271695 ~C2

R-SQUARED = . : « 9688

ADJUSTED R-SQUARED = - : « 3660

F-STATISTICE 244 224) = ' 3Ib1 424

L0G OF LIKELIHOOD FUNCTION = © 85.9974

NUMBER OF OBSERVATIONS = o : 25. _

SUM OF RESIDUALS = ' e1065841E-13

OURBIN-WATSON STATISTIC (ADJ. FOR Ge GAPS) = 2.1332

RIGHT-HAND _ESTIMATED STANDARD T

VARTIABLE COcFFICIENT FFROR STATISTIC
X0 «171132 LL4B878521iE-51 3,510
X1 -.281215E-02 . .868613E-03 -3,238

X2,

715708 : #838079E-81 . - B.540




5.3 EQ6

The total equity has to be allocated:between‘common-and p;eferfed
stbck;"In the previous fbrmulation real average preferréd equity was
assumed to follow an autoregressive structure. Although this produced
significant coefficients, it did not perform as well as the formulation
described below.

The fatid 6f préferred eqpity to'total_accouhting.capital was
specified in an autoregréssivé fofﬁ. The results arefghbwn~in

Table 5.3. Although the fit is poor (R2 = .55), the resulting values

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

EQ6 ESTIMATION:

FRML FQ6 RATIOP = W0 ¢ Wi*RATIOP(-1) %

RATIOPA=lP¥éfefred‘Equity/Total‘Accounting Capital

EQUATION EQb6 .

3 P AT A R

DEPENDENT VARIABLE RATIOP
MEAN OF DEPENDENT VARIABLE = : . L 638015E-01
STANDARD DEVIATION OF DEP. VARIABLE = .97 0235E=02
SUM OF SQUARED RESIDJUALS = L 379501E-03
STANDARD ERROR OF THE REGRESSION = W BB87S0E-02
R=SQUARED = L5521
ADJUSTED R-SQUARED = | . 4961
CF-STATISTIC( Leg 849 = 9.85965
[0G OF CIKELIN00D FUNCTION = _ 36, 7068
NUMBER OF OBSERVATIONS = 10,
SUM OF RESIDUALS = : LAB5431E 14
JURBIN=WATSON STATISTIC (ADJ. FOR G+ GAPS) & 2,0406
RIGHT -HAND . ESTIMATED _ STANGARD T-
VARTABLE COEFFICIENT FRTOR STATISTIC
WO L3L6776E-01 952 741E=02 3 6L0

W1 . 483070 «1538456 31480




CHAPTER 6

INCOME STATEMENT

Equations used for the Income Statement module were also re—

specified for the same reasons as in the financial medule.

6.1 Total Operating Expenses

In the previous formulgfioﬁ; the reiatioﬁsﬁiﬁ‘feﬁﬁgeh real total-
operating expenses and real costsiwas exﬁressed_in STAlOA, Thi; pPro- .
duced réasonable-results, but tended to underestimate opé¥éting ex—
penses.whén predicted on future costs. For this reaéon, given the
importahce of this item, a detailed analyéis was undertaken.

The cbmpongnts of tofal opérating expenses are:

1) Empioyee_expense

2) Dép;eciatioﬁ |

3) Other expenses

4) Non-income taxes

1) Fmployee expense.is given by w x L, or total labour compensation
(NAPO, 612, Table 6). " This series has been adjusted to include

~labour taxes (BELL‘(CAC) 511, p. 2).

2) Accounting'depreciation’is.evaluated>from data on economic

capital (X) and the composité depreciation rate.-on average

" depreciable plant (DECC). One would expect the depreciation to be -

] proportional to the various amount oflcapital invested_eaéh year.

The following geometric‘average is assumed:
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4)

‘1og(DEP,) = a(1-A) + Llog(DECC,) + A[l'og(DEPt_

/26

. NBO NBl NBZ -
DEP, = a * DECC, * K.~ K. K, ... where K = K.P

t K

Assume that the B are related by Si = Bokl, and

taking logarithms

Log(DEP ) = 0 + Log (DECC) + B_[log(Ry) +X log(®K, ) % Log(®,_,)...]

‘Taking a Koych transformation

l) - log(DECCt_i)]

'+‘Bo log(K.) (L
The estimation, from 1956 to l980_ié shown in Table 6.la.
Other expenses includes materials, maintenance, rentals, travel,
R & D, etc, as well as the Ontario official Telephone Service Tax

(Kiss, p. 36).. The material series 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.
These include the following:

a) Labour taxes (UIC, QHIP, etc.). Theée are already accounted

for in employee expenses.

b) Material taxesA(Ontério Telephone Service.tax). This ié,

already accounted for in material expenses.

) Capital taxes (Ontario capital, Quebec capital, etc.);:
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These are includedin the price of capital, but this is of
no help here. The procedure followed is to assume a re-
lationship between capital tax and the current value of net
physical capital, in the same manner as for accounting de-
preciation. However, in place of DECC, a rate has to be
established. This rate changeslin 1972, due to chénge in
treatment of leasea ﬁlaﬁf, and ‘again in 1979, when the

Quebec special tax was repealed. Thus:

; HNBO NBl ‘NBZ
CA?TAXt = (ao +.alDl + aZDZ)'Kt~mKt—l Kt._,_2 .o

_log(CAPTAXt) = (ao'+ a. D, + aZDZ)(l—X)'+‘A lég(CAPTAX_l)

11

'+ BO log(K;t} , (2)
vhere Dy =1 if ¢t 1972
D, =1 if t > 1979.

The estimation, from 1956 to 1980 resulted in a statiétigally in-
significant value for A. Equation (2) thus becomes double log, ana the .
results are shown in Table 6.1b. The linear model was also tested, but

the double log was superior.

- d) Taxes (non income) for expenses changed construction (CONTAX)
. are excluded (Bell Candda, 309). Following CRTC 78-01, ‘
Direcﬁive 13;'geperai expenses changed construction, which “
includes this item will no ionger’be"permitted, as of OdtoBér
1980. The effect of fheée accoﬁhting éhanges is taken into

account in the variable.CRTC 78—@1;
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TABLE 6.1la

STAL1A ESTIMATION

FRML STA11A LDEPRE = HO*(1-LAM) + LOG(DEGC) + LAM*{LDEPRE{=-1)-LOG(DECC(-1)))
' + H1*LOG(PK*K) §

LDEPRE Logarithm’ SE- accounting depj&eciati‘on
- DECC Composite debreciation rate on blant_
K A&epage net écoﬁomic cabital ($1967)
PK - Teleﬁhone plan£ brice indeg

EQUATION STA11A

TR N ¥R I I FNEAFAEFFEEXRT

DEPENDENT VARIABLE LDEPRE
MEAN OF DEPENDENT VARIABLE = 5.06108
STANDARD DEVIATION OF DEP. VARIABLE = < 733080
SUM OF SQUARED RESIDUALS = | 496171E-02
. STANDARD cRROR OF THE REGRESSION =  e150177E-0G1
R=SQUARED = 9997
ADJUSTED R-SQUARED = S 9996
F-STATISTIC( 2., 22.) = : . 33455,2
L0G OF LIKZLIHO00D FUNGTION = - , 71.0875
NUMBER OF OBSERVATIONS = 25. .
SUM OF RESIDUALS = «56BL3LE-12
DURBIN=WATSON STATISTIC (ADJs FUR Ue GAPSY =  Z2.6796
RIGHT-HAND ESTIMATED STANDARD 7-
VARIARLE " TOEFFICIENT ERROR STATISTIC
HO ' 1419768 : .128232 9,340
TANM \59BU57 , CE97IL7E=0L 17.581

H1. o «266898 $36336LE-01 7.345
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TABLE 6.1b

STA12A ESTIMATION

FRML STA12A LKAPTAX = {(NO+NI1¥DUMI+N2¥DUMPZ) &+ NI*LOG(PK*K) §$

LKAPTAX :L'ogarithm of cai)ital tax

K . _ Averagg net economic capital.($1967)
PK- Telephone[piant price index | |
DUML Step variable;xequal uni£§ 1972 on
DUM2 Step variable, eduai unity 1979 on.

EQUATION SiA12A

FXXFNXF AL AL T ¥

DEPENDENT VARTIABLE LKAPTAX
MEAN OF DEPENDENT VARIABLE =. A : T 2.81690
STANDARD OsVIATION OF DEP. 'VARIABLE = 658187
SUM OF SQUAREDB RESIQUALS = . « 2919 64E-01
STANDAKD £RROR OF THE REGRESSION = - : J432030E-p1
R-SQUARED = : ' , 4 . .9962
ADJUSTED R-3QUARED = + 9957
F-STATISTIC( 3ay 21.) = ' 1849,78
L0OG OF LIKELIHOOD FUNCTION = . 45, 2521
NUMBER OF OBSERVATIONS = - 254 _
SUM OF RESIDUALS = : L7BUBLE=-12
DURBIN-WATSON STATISTIC (AUJ. FOR 0. GEPS) = 1.5816
RIGHT =HAND ESTIMATED o STANDARD O T-
VARIABLE - COEFFICIENT ~ ERROR STATISTIC
NO - =5.01933 177273 ~33.9565
N1 - L574L453 e 3u540BE-01  -13,.244
N2 -.191377 _ W 3T0165E-(1 -5%.170
N3 1.13120.

C - e2361626-01  ° 47.899




Thus the resulting relationship is:

TOE = weL + v*M + DEP

+ KAPTAX-— UNCOL — CONTAX + CRTC7801

L, M and K are predicted by the cost model, and DEP and KAPTAX
from STA1lA and STA12A. The remaining variableswerediSCuséed in

Chapter 2.
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6.2 Interest Payments

The rélationship between interest payments and debt previously
expreéséd in STAL4A begins to break dqﬁn as interest rates diverge
from the rate of inflation. Thus STAL4A was réformulated éuch that
the interest rate is expressed as a function of the yield on.corporate
bonds (McLeod, Young,‘Weir),_and on autoregressive 1ines,. The
results are shown in Tablg 6.2. The coefficients (excludiﬁg the
constant) are all statisticaily‘signifigant, with good f£it and no
serial correlation. Given debt and interest rate on débt, the level -

of interest follows immediately.
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TABLE 6.2

STA14A ESTIMATION

FRML STA14A INDBT = L0 + Li*YIELDMYB + L2¥INDBT(-1) %

INDBT - Interest rate on debt ~

YIELDMYB 50 bond yield average

EQUATION STA14A

FAF TR I ERFXE RN R F A

DEPENDENT VARIABLE INDST
MEAN OF DEPENDENT VARIABLE = L57TLOBE-01
STANOARD DEVIATION OF DEP. VARIABLE = V1L2751E-01
SUM-OF SQUARED RESIDUALS = :  W206800E-C4
STANDARD ERROR OF THE REGRESSION = \ 969536503
R-SQUARED = — . 9958
ALUJUSTED R-SQUARED = . | . 995 4
F-STATISTIC( 24y 224) = 2590 4 42
LOC OF LIKELING0D FUNCTION = 139.592
NUMBER OF UBSERVATIONS = | 25 .
SUM OF RESIDUALS = S L 310862E-14
GURBIN-WATSON STATISTIC (AGJ. FOR 0. GAPSI = 2.1571
RKIGHT=-HAND ' ESTIMATED " STANDARD T-
VARIABLE COCFFICIENT ERFOR STATISTIC
Lo ' L 21701LE-03 . . 899556E-03 . 241
i JE77833E=03 TLL70ZE=03 5 770

Le - - « 936241 «L422920E-01 22,138



6.3 Income Tax

The ptevious formulation (STA16A) assumed a constant rate of tax
(on fhe taxbase), with correction for serial correlation. To make this
more general, since the rate does vary by over 7 points (42-497) the
rate is assumed to be related to both the previous year's rate, and

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

it would be expected that the tax rate would also decline, and conversely.

The estimation is shown in Table 6.3. The coefficients are

statistically significant at the 957 level, and, though the fit is poor

(R2 = .49) the tracking of actual tax paid is superior to the previous

formulation.
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TABLE 6.3

STA16A ESTIMATION

FRML STA16A TXRTIO = KO+K1*TXRTIO(=1)+ K2*(TAXBASE-TAXBASE(-1))/TAXBASE (-11$ -

A

TXRTIO ‘Tax rate = Income Tax/Tax base

TAXBASE Income subject to income tax

EQGUATION STAibA

FAXFIXFEXESFXXXFXEY

DEPENDENT VARIABLE TXRTIO
MEAN OF DEPENDENT VARIABLE = C456030
STANDARD GEVIATION OF DEP, VARIABLE = 1842735 -(1
SUM OF SQUARED RESTUUALS = . L 417582E-02
STANDARD ERROR OF THE REGRESSION = - W137772E-01
R=SQUARED = G876
AGJUSTED R-SQUARED = - NeR:
F-STATISTIC( 2e9 2249 = 16,4677
_LOG.OF LIKELIHO0D FUNUGTION = 7T3.2L30
NUMBER OF O3SERVATIONS = 25,
SUM OF RESTOUALS = : - W355271E=13
DURBIN=WATSON STATISTIC (AUJ: FOR Ue GEPSY = 1.6187
RIGHT-HAND ESTIMATED STANDARD T-
VARIBESLE —TUTFFICTENT FRROR —STATISTIC
Ko 1524867 .692061E-01 2,203
KL - 653956 T ,150033 %, 359

K2 - «657586E-01 .318812E-01 24063
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6.4 Preferred Dividend

The previous formulation expressed the dividend paid to preference
stockholders as.a function of preferred equity, both eXpreésgd ip real
éerms. This suffers from the same problem thatiaffected interest pay-
-ments — effectively, the real rate changes, as inflation.réte aﬁa in-
terest rates diverge.

‘V‘STAZOA éxpressés:a relationship between the fate o£_returﬁ
to preferred stock, and the average corporate yield (MYB) aﬁd the raté
of return to preferred stock lagged. 'The‘resulté are shown in Table 6.4.
The results are guite good, givén that the dependent‘variablé is a rafe,
and the resultant Eracking of preferred dividends is superior to the

previous formulation.
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TABLE 6.4

STA20A ESTIMATION

FRML STA20A DIVAPE = MO + Mi*YIFILDOMYB + M2*DIVAPE(-1) % ...

DIVAPE = Return to preferred stock

YIELDMYB = 50 bond yield average

EQUATION STAZCA

FYXEFXELFFL IR FFEX

DEPENDENT VARIABLE DIVAPE

MEAN OF DcPENDENT VARIABLE = i " «774H201E-C1

STANDARD DEVIATION OF OEP. VARIABLE = «S42256E-02

SUM OF SQUARED RESIJUALS = ) +885879E~04

STANDARD ERROR OF THE REGRESSION = _ « 3557LGBE~-G2

R=>QUARED = + 8891

ADJUSTED R-SQUARED = . ' « 8575

F-STATISTIC( 2.3 7o) = A 2840700 )

LOG OF LIKELIHOOD FUNCTION = 42,9811

NUMBER OF OBSERVATIONS = i0.

SUM OF RESIOUALS = o 0

DURBIN-WATSON STATISTIC (AGJ. FOR 0. GAPS) = 1.2037

RIGHT-HAND ESTIMATED STANGARD T-

VARIABLE COEFFICIENT ERROR STATISTIC
MR, ' -.616937E-L3 »1047938 01 -.059
M1 - : v 215722E-u2 +369380E-03 24225

Me ' 747833 160624 44656




CHAPTER 7

HISTORICAL VALIDATION

Given the goodness of fit in the estimation of the various equa-
tions, it would be expected that the ﬁredicted values would track the
created values very closely. This indeed is the case.

Table 7.la shows the actﬁal and predicted values for local out=
put (QLOGC, QLOCS) aﬁd actual and predicted Valﬁes for local revenue
(kLoc; RLOCS). Table 7.lb shows the Theil descriptioﬁ for ﬁhe output
series. The tracking is very tight, and almost all the errbr is due
to residual variance.

A similgr set of results is givén.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, based on the

actual level of factors. For each factor (L - labour; M - materials,
K - capifal), and for. the cost there is.a tight’correSpcﬁdence between
actual and predicted values. The Theil decomﬁosition is shown in
Tables 7.3b.

Rather than compare the historical with the predicted.vélue ﬁbr
each variable in the financial module and income statément module,
‘a historical tracking of the income statement is presented under four .

regimes:




TABLE 7.1a

DEMAND MODEL VALIDATION - LOCAL SERVICE
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QLOC QLOCS RLOC RLOCS

1952 . 1264400 130.232 - 116.794 1204334
1953 . 137.003 139.078 i27.8.21 129.760
1956 . 1L8.C00 145,044 138.0c4 135,886
19556 . 162.900 1614459 151.986 1504 641
1956 . 181,704 1644687 169,526 - 1724313
1957 . 200.000 196570 187.160 185,274
19568 . 2164630 211.0086 203.387 1984135
1959 . 233,609 235,819 233.600 2354819
1960 . 250.900 24345686 250.900 . 2L 8.886
1961 . 269,569 2634123 269.500 263,123
1962 . 289,600 287.229 289.600 287.229
1963 . 308.7C0 305.886 308.700 305,686
1964 . 3254009 3284548 325.500 3284548
1965 . 350,860 352.724 350.800 2B2.724
1966 . 380,760 385,091 380.700 T 385,091
1967 e 4104200 L09.669 . 510.000 409,669
1968 . 437.600 4384501 C437.6C0 538.501

1969 . 471500 G75.631 G72+81kL 4770658
i97p . 5044300 505,284 512,369 513,368
1971 o 538,000 541,494 568,128 571.618

1972 . 579800 58552 29663 E32.652
1973 . . 625.580 626.085 598.058  698.711
1974 . . 679,400 68G.b44" 7744516 7864194
1975 . 734. 300 7197155 578.223 560,109
1976 . 779.700 773.210 950.219 981.976
1977 . 820,500 §39.283 . 4107.68 1133.03
1979 . 883,760 860,539 1392,714 1287.73
1980 . §28.400 -

919.606

- 1562450

1547 470




" TABLE 7.1b

" 'COMPARISON OF ACTUAL AND PREDICTED TIME SERIES
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Y

ACTUAL AND PREUICTED VARIABLESess T QLOC QLOCS

SAMPLE = i 29

GCORRELATION COEFFICIENT = « 9997

' ' (SQUARED = -9394

ROOT=-MEAN-SQUARED ERROR = 6.064

MEAN ABSOLUTE ERROR = : Ga421

MEAN.ERROR =~_ ‘ .?QQOE-Ol

REGRESSION COEFFICIENT OF ACTUAL ON PREDICTED = 1.8&1
THEIL™S INEQUALITY COﬁFFICIENT =  . ,5981£-02
FRACTION OF EREOR [UE 70O BIAS = ‘ W 1714E-03
FRACTION OF ERROR GUE TO DIFFERENT VARIATION = ‘ .3865E-02.

FRACTION OF ERROR UUc TO DIFFERENT CO-VARTATION = » 9901

ALTERNATIVE DECOMPOSITION (LAST 2 COMPCNENTS)
FRACTION OF ERROR DUE TO DIFFERENCES OF REGRESSION
COLFFICIENT FROM UNITY = , » 2490E-02

“FRACTION OF ERROR DUE TO RESIDUAL VARIANGE = « 9973



TABLE 7.2a

DEMAND VALIDATION - MESSAGE TOLL
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12864 20

QToL QTOLS RTOL RTOLS
.'QI.'...Q‘....l'l‘.“.“..".l...'.9'....‘..‘....Q'..IO.‘.‘..
1952 . 52.6077 53.009% 55,9897 56.4171
1953 . 56,7166 57.7767 6044351 61,5637
* 1954 . 61,1979 61.038¢6 £5.2568 " B5.7267
1955 . 7041563 b7 + 8256 747680 72,2862
1956 . 79.0025 77.2723 8i 41340 82.2914
1957 . BBs.2c82 BGe7077 ¢1,5396 32 .0L86
1958 . 90,3138 91.8676 3647327 98,3968
1959 . 98.6588 95,6701 11(.229 1364890
196G . 103.744 100.548 117 .370 113.754
1961 . 1134208 1084913 123,426 ©121.976
1962 . 1304493 136,880 135.899 1364303
1963 . 138.735 152,102 144,195 167+ 695
1964 . 1544376 157 . 645 160 .199 163.590
1965 . 175,738 175,248 182.147 1814640
1966 . 199,900 205,893 201.7€9 207.818
1967 . 223. 800 229.825 . 223.800 2294825
1968 . 2L4 814 2564416 2424719 254,222
1969 . 280.923 284,773 279.437 283,61
4978 . 30k e512 279.0786 3264491 299,219
1971 . 320.547 331447 - 3484130 360,529
1972 . 360e728 "365.015 397.493 402,217
1973 . 4214557 412.726 474018 4644085
. 1974 . 485,528 L87.727 553,355 555, 861
1875 . 553,017 539,280 652.724 - 6264510
1976 . 596.383 593,012 743.04L2 738.099"
1977 . 6434829 B84 055 830.131 87 3. 854
1978 . 7234943 723,376 979,473 971,992
1979 . 791 e=70 778.271 1119.58 1100.91
1980 . 875.775 85440600 1254.22




TABLE 7.2b

COMPARISON OF ACTUAL AND PREDICTED TIME SERIES

?
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~

ACTUAL AND PREGICTED VARIABLES.ss aToL [

SAMPLE = 1 29

CORRELATION GOEFFICIENT = 9991
~ (SQUARED = 5981

 ROUT-MEAN-SQUARED ERROR = 10452
MEAN A8SOLUTE ERROR = 6.727
MEAN ERROR = 4831

 REGRESSION COELFFILIENT OF AGTUAL ON PREDICTED = 1,008
THEIL™S INEQUALLTY COEFFICIENT = . 1396601
FRACTION OF ERROR DUE TO BIAS = . 4 2i0B8E-D2
FRACTION 'OF ERROR DUE TO DIFFERENT VARIATION = 37776-01

FRAGTION OF ERROR DUE T0 DIFFERENT GO-VARIATION = 9601

ALTERNATIVE DEGCOMPUGSITION (LAST 2 CONMPONENTS)
FRACTION OF ERROR DUE TO CIFFERENCES OF REGRESSIGN
COEFFICIENT FROM UNITY = « 2998E=-01

FRAleON OF FTXRORX DUE 7O RESIDUAL VARIANGE = « 90679




TABLE 7.3a

COST MODEL VALIDATION
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L4518, 30

L LS K KS
k OOOOQO‘OOIQOOOOOIOOOI'OO‘IOO..QQ'Q.O0.0..QOCQQO!l..'li."'i..
= .

+ 1952 . L4 9C00 525457 6604900 6484162
1953 . 46,1000 51.8L82 728,200 7294540
1954 . LB,2000 52.2028 795.800° 7TE8.282

. 195% . 51.9000 52.2365 8904600 884,423

1956 . 55,7060 5642204 996,200 - 1612403
1957 . EVv.80U00U 57 .39111 1114.9¢% 1100383
1958 . 57.6000 5642148 1246.20 1234409
1959 . 5645000 56.8931 1373,416 1364.86
1963% . Bhe6LN0 53.8712 1506.70 1500.47
1961 . 5244000 52.0782 1631.50 1619.46
1962 . 5243000 5l o 2743 1753.50 17564 ,83
1964 . CY A 53.7625 2013.78 2016.39
1965 . 55,8040 54,9523 2140.10 2139.72
1966 . 575000 E6e371% 2279.10 2305.60
1967 . 5646000 574766 2422480 2443 .05
1968 . 5545060 56,9085 2561.90 2582.96
1569 . 56eb000 575233 2711.90 273051
1970 . 5748000 57.0066 28564 70 2855,80
1971 . B7.4000 58,4581 3012.80 3024 425
1977 . 575000 571789 31860 I185.29

* 1973 . BLLT0O 53.3029 3328, 90 3294 ,69
1974 . 63.3000 62.8e05 3499.50 3518.89
1975 . %« 100U bG 2015 370750 IET70.28

' 1976 . 67« 3000 68.0666 3910460 31886465
1977 . 6948500 72.0609 4108410 41677k
1978 . 752000 74 B30 4239, 20 5197.53
1979 . 775000 7643304 4345, 30 834801
198¢ . 81.1Cud 78.7205 4507.79




" 'COST MODEL VALIDATION

COSTS
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M M3 COST
>' l.t'.c!..tn..oll..'.!.ll.l.'l.l......'l.l..‘!.lI..»OD0.0COIOOO
* 1952 . 41.2490 523704 1684 4248 204.227
. 1953 . L 4642 5541691 196.151 214,916
1954 . 49,6361 57 .2572 213.69% 226.L02
" 1955 . 5665543 61.1559 237415 2424935 .
1956 . 66+ 1309 b5.84L06 2684337 2704782
1957 . 68.149% 70.8905 295,965 296,916
1958 . 7542403 75.0502 323.206 318.689
1959 . 7946259 81.6123 3534320 . 3554013
1960 . 83.8778 85.3776 376.788 275.573
1961 . 88.6360 90.2013 398,786 " 397.682
1962 . 9547533 96.8368 4254031 . 4314545
- 1963 s 101,149 100,709 457245 4564459
1964 . 102.557 - 1044157 482.206 482,114
1965 . . 1124158 103,194 520.732 5144497
1966 ) 117.745 115,341 - 571.698 5684925
1967 . 117 «=C0 1224451 - 613.597 £24.191
1968 . 123,239 132.506 676.807 6944435
" 41969 . 165,227 L4 ,432 779.329 784494k
S.197¢ . 147 384 152,754 863.490 - 8664823
1971 . 171.182 162+ 481 952,776 9494715
L1972 . . 179.5C9 172.894 1851.74 1042 .96
© 1973 . 202.532 188,193 - 1213.87 1183.50
1974 . 2144275 207 « Bt 14L27. €6 1815.98
1975 . 217 .524 227.158 1683, 54 1689.71
1976 . 2374003 2464766 1974.29 1987.29
1978 . 281.045 272.871 2574,33 2541.15
1979 . 3004065 290.167 2951.4L3 2919.15
198 . 3244754 308,480 3476460 3405480



Ry
TABLE 7.3b .

COMPARISON OF AACTUAL AND PREDICTED TIME SERIES

ACUTUAL AND PRECDICTED VARIABLES.ss C S
SAMPLE = . 1 29
CORRELATION GOEFFICIENT = .« 9730
(SWARED = 9466
ROUT-MEAN-SQUARED ERPOR = 2,198
MEAN ASSOLUTE ERROR = 1,459
MEAN ERROR = - 6151
REGRESSION COEFFIUIENT OF ACTUAL ON PREDICTED = 14108
.iHEIE“S INEQUALITY COEFFICIENT = — ~IBLBE-01
FRACTION OF ERROR DUE TO BIAS = - L L 7830E-01-
FRAGTION OF ERROR GUE TO DIFFERENT VARIATION = . 2151

FFRACTION OUF ERROR DUE TO DIFFERENT CO-VARIATION = « 7006

ALTERNATIVE DECOMPGCSITION (LAST 2 COMPUNENTS)
FRACTION OF ERROR DUE TO CIFFERENCES OF REGRESSION

COEFFICLENT FROM UNIYY = . 1293
—FRACTION OF ERROR DUE T0 RESIDUAL VARIANCE = 792k
RCTUAL AND PRECTCTED VARTAFLES o — S
SAMPLE = 1 29
CORRELATION GOSFFICIENT =  ,9998
(SQUARED = 49997
ROOT-MEAN-3QUARED ERROR = 21.37
MEAN ABSOLUTE ERROR = 16.02
MZAN ERROR = 1.817
REGRESSION COEFFIGIENT OF AGTUAL ON PREDIGTED = . 9995
THETT™S TNEQUALITY TOEFFICTENT = - +3999E-02
FRAGTION OF ERROR DUE TO BIAS = - :  7230E-02
FRACTION OF ERROR DUS TO DIFFERENT VARIATION = - .2725E-03
—FRACTTON OF ERROF TUE 70 OTFFERENT CO-QARIATION = 99725

ALTFRNATIVE DEGOMFGSITION (LAST 2 COMPCNENTSY.
~FRACTION OF £FRROR DUE TO OIFFERENCES OF REGRESSION
COEFFICIENT FROM UNITY = ‘ . +b40b6E=-03

FRACTION OF tRROR DUE TO RESICUAL VERTANCE = « 9921




TABLE 7.3b (continued)
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MS

ACTUAL ANU PRECICTED VARIAELES:+s f
SAMPLE = . 1 29
COKRReLATION COEFFICIENT = . 9968
(SQUARED = . 9937
KOOT=MEAN=-SQUARED ERROR = 7.258
NEAN ABSOLUTE ERROR = 5,815
MEAN ERROR =’ -, 3893
REGRESSION COEFFICIENT OF AGTUAL ON PREDICTED = 1.045
THEIL™S INEQUALITY GCOEFFICIENT =, TPeLIE-01
FRAGTION OF ERROR DUE TO BIAS = \287TE=02
FRACTION OF ERROR CUE TO DIFFERENT VARIATION = L2566
T7505

FRACTIUN OF ERROR UUE TO DIFFERENT CUO-VARTATION =

ALTERNATIVS UECOMFUSITION (LAST 2 COMPCNENTS)

FRACTION OF £RROR DQUE TO ODIFFERENCES OF RuGRESSION

COEFFICIENT FROM UNITY = . 2223
FFACTION OF ERROP DUE TO RESIDUAL VARIKNCE = T
ACTUAL AND PREDIGTED VARIABLES: s oS TRE
SAMPLE = 1 29
CORRELATION COEFFICIENT =  .9998
(SQUARED = ,'9996
ROOT-MEAN-SQUARED ERROR = 2069
WEAN ABSOLUTE ERROR = 13.18
HEAN ERROR = 1,860
REGRESSION COEFFICIENT OF AGTUAL ON PREDICTED = 1,612
THETC™S TNZQUALTTY COEFFICIENT = | S 79B2E=02
FRAGTLON OF ERROR GUE TO BIAS = | L 2624E-02
FRACTION OF ERROR DUE TO DIFFERENT VARIATION = T
FRAGTION OF ERROR CUS T0 GIFFERENT CO-VARIATION = L7250

ELTERNATIVE DECOMPOSITION (LAST 2 COMPCNENTS)

FRACTION OF £kROR DUE TO DIFFERCZNCES OFVRFGRESSION

COEFFICIENT FROM UNITY =

« 2835

FRACTION OF ERROR DUE TO EESIDUAL VARIANCE

« 7339



VARTABLES

Financial and
Output Cost Income Statement

(QLOC, QTOL) (K, L, M)

REGIME
1 Actual ‘ ‘Actual | Actual
2. _ Actual Actual. ~ Simuléted
3 - | Actual : Simuiatéd Simulated -

4 - . Simulated Simuiated Simulated

Regime 1 is thé base case, and is shown in Table 7.5a. That
corresponds to B-81-1, p. 1, the hiétoric siﬁuatign. During the period
11976 to 1980, the average return to capital for Non-consolidated Bgll
fell approximately in the range of 83 to 9%%. |
| In Table 7.5b, the effect of éimulating the financial and incomg

statemeﬁfs is shown. Total revenue and factors femain at the historic
level, but totai‘QPErating expenées'are estimated ﬁsing the historic
levels of K, L, M as inputs into the TOE function. Depreciation and
.capital tax are both estimated. As caﬁ be seen, the historic and pre-
dicted total operating expenses>are very similar. In a similar manner
both predicted interest changes and income tax closely traék acﬁual
values.. Thus it is not surprising to. find that income before extra-
ordinary item is fairly close. Thus;'providing that the‘simqlatién
of net average capital is also accurate, the 7 return of ave?ageAtdtal

capital should also be close.  This indeed is the case, with a maximum
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différenge in the order 6f .2% points. The relationship between actual
andvpredicted capital is shown in Table-Z.é. The 7Z return to average
commoﬁ équity requires the estimation of the preferred diﬁidend, and net
average equity; again the difference between actual and predicted is
small (less than .3% points).

In Table 7.5c¢, revenues are kept at the historic<level; but factors
levels are simulated. The simﬁlated faétors:then lead into the-fotal ‘
operating expense function, resuiting in net revenue. The remainder 6f
the incomé statement is evaiuated, baééd on>the simuléfed factofs and
tax base. As can be seen, the total operating expenses are over-—
estimated at the beginning of the sample period (1976) aﬁd undereétimated
at the end (1980). .The degréé of underestimation (in 1980) is about 2%;'
and this correspbnds very cloéély to the degree to_which_estimated cost
falls short of actual cost.* This results in return té average total
. capital being less than historic values at the béginning,'ana larger at
the end of the period. ' The differeﬁce however, is less than .4% points.

" In Table 7.5d, ail quantities are simulated. Simulated total revenue
tracks actual total revenue fairly well, with an error of less than 1.5%.
in 1980 (underestimate). Using these quantitiés the factors are
evaluated from the cost system, and hence the total operatlng expenses.
Thus in 1980, these will be lOWer than in Regime 3, since simulated quap—
-tities are<less. The income.statement is evaluated as before, aﬁd it can

be seen that the ¥ return to average total capital is very close to

Though the difference between the 1ogarithm of actual and estlmated
cost in 1980 is less than .2%. -



Regime 1 for 1977 to 1979. In 1980 the difference is less than'.2%
points. | »

‘it seems clear from this validaéion that the model is capablerf
predicfing a return to qapital fhat is close to the actual wvalue.
Basedzoﬁ Breslaw [11, a predictidh of a 7 return on average total
capital of 9.03% was made, assgming the rate:ngquest was granted;

the actual rate for 1980 was 9.487.
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1976
1977
1978
1979

1980

TABLE 7.4

VALIDATION OF AVERAGE TOTAL CAPITAL

AVAK

4797.3
5171.3
5733.7
6298.3

6888.1

AVAKS

4827.8
5233.7

5666.9

. 6198.0

6853.7
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INCOME STATEMENT VALIDATION-REGIME 1

 TABLE 7.5a

INCOME STATEMENT = BELL CANADA

/5(

Y RETURN ON AVEe TOTe CAP.

8467

19 | 1976 1977e 1978 ~ 1979. - 1980
(" TELECOM. OPERATIONS
LOCAL REVENUE 99¢e22 1107668 1263408 1392471 1562450
TOLL REVENUE 867072 Q7046 1152442 1329409 1529410
MISCe REVENUE (NET) 46400 55430 01467 94470 111460
TOTAL OFFRATING REVENUES 190392 2133442 24G7e43 CELTe11 8208412
TOTAL DPERATING EXPENSES 136768 1572450 1784450 2054047 2390432
NET OPEPATING REVENUES 536425 560492 712093 762464  $12480
OTHER INGONE 65423  52.96  E6e79 6084 75,82
INCOME BEFORE UNDER ITEMS  60Lad7 613488 769,72 843,48 888462
INTEREST CHARGES 177429 202439 231402 252459 286494
INCOME AFTER INTEREST. 534,19 411.49 538.70 59089 501.68
AMORTIZATION FXLTD 0,00  0.00  —5,49 =989 =10,03
INCOME BEFORE INCOME TAX 4264410 411a4% 533421 581400 591465
TNCONME TAX 165,70 176459 2412 256437 272456
NET INCOME = TELECOM. 235,49 232,90 293,10 324463 314409
CONTRACT OPERATIONS |
——NET INCOWE = CONTRACT 0,00 000 T.72  31.18 4685
“'NON—-CONSOLIDATED
INCOME BEFORE £XTRAs ITEN 230449 232490 300e€2 355.81 365494
EXTRAGPDINARY LTER 0.00  0.00  4e1Z 29484 0400
INCOME AFTER EXTRA. ITEM 238449 232,90 30494 385,64 365,94
PREFERRED SHARE DIVIDEND 2BeB5 3153  3E470 30452 38424
TNCONE APPLIC, 7O CORFON  209.65 201.36 266+24 355412 327470
% RETURN ON AVGs COMe EQTYe 10466 9402 11406 11451 10464
Tekz Ge28 9466 - G 48




TABLE 7.5b

INCOME STATEMENT VALIDATION-REGIME 2

INCUM: STATEMENT - BZLL CANADA

1376, 1977, 1978, 1979, 19388,

FeteCOMe OrFeRATIONS

LOCAL REVENUE . 996-22 1167.68 1263.,08 1392.71 1562450

TOLL KEVENUE 867+s72 S7044Hb 1152.42 1329.09 1529.10
MISCe REViEZwnuk (NET) Les0Y 55430 81.87 94470 111.60

TOTAL OPoRATING ReVENUES 1903489 2133443 2497,.,27 2816.50 3203.20

TOTAL OPERATING EXPENSES 1372.88 1575418 1786.36 2052.02 238748

« NET OFERATING REVENUES 531405 558425 711401 76L4n8 E15.72

OTHER INGUME B5.23  52.90 56.79 80 .84 75,82

INCOMt BeFORE UNDER ITEMS 596.28 Hii1.21  767.80 845,32 831.54

INTEREST CHARGES 183,57 202.98 225.69 253.27 292.15
TNGORE AFTER INTEREST 512,71 5G8.23 552,11 592,05 599.39
AMORTIZATION FXLTO .00 - 0460 -5.49 =9,89 =-10.03
INGOME BEFORE INCOME TAX  412.71 408423 536463 562,16 589436
INCUME TAX — 76+ T6 T82e38 26T 71 26917 768,56
NET INGOME - TELEGOM. 226.55 225,65 236,92 312,99 320,81

CONIRACT UPERATIONS

NET INCUMNE = CUNTRACT T Tu 000 7,72 31,18  G6.55

NON-CONSOLIDATED

INCOME BEFORE EXTRA. ITEM 22Bbe 55 225485 Z29L.HL  3Lul.18 307456

CXTFAORCINARY ITEA TG 0.60 G.12 29,84 0.00
INCOME AFTER EXTRA. ITEM 226,55 225485 296476 374400 367,66
PREFERRED SHARe OIVIDEND 26497 28,72  31.10 36487 41,60
INCOME APPLIC. 70 COMMON 199,56 197.13 267.67 339,13 326.06
% KETURN ON AVE. GOM. EQTY. 9469 8475 10479 12,50  48.91

% RETURN ON AVE. 107. CAP. 5.9~ 8+19 9,18 9.6h 9.63




TABLE 7.5¢ /22

INCOME STATEMENT-VALIDATION—REGIME 3

INCOME STATEMENT = BELL CANADA

1976 1977 1973, 187G, 1980

L ’ ,
— TELECUMe UPERATIUNS

LOCAL REVENUE - 990422 1107.,68 1263408 1392471 1562450
TULL REVENUE T 86T7e72 G70e46 1152442 132%09 1529410
MISCe REVENUE (NET) 46.00 55430 81487  94e70 111460

TOTAT UPERATING REVENUES I903.9% 2133443 2497437 2816450 3203.,20

- TOTAL OPERATING EXPENSES 1398466 1589e84 1770647 2023041 2345418
NET OPERATING REVENUES 505427 i543.6G 7264590 793409 B58.02

" UTHER INCUHE ; 6523 52,96 5679  B80.84 7582

INCOME BEFORE UNDER ITEMS 570450 596456 763469 673493 933484

INTEREST CHARGES 183412 202432 226443 25351 292467
“YNCOWE AFTER INTEREST 387+38 394,24 559.26 620+42 641.17
AMORTIZATION FXLTD 0400 0000 =5449  =9489 =10e03

INCQNE BEFORE INCOME TAX 387438 394424 553477 610453 631e1l4

~INCORE TAX I73.07 17576 2060463 285.12 290639

NET INCOME = TELECOMs 214431 218448 293,15 325441 340475

‘CONTRACT OPERATIONS

NET IRCONE = CUNTRACT V.00 U.00 Teld 31.18 46.85

NON~CONSOLIDATED

INCOME BEFORE EXTRA. ITEM 214431 21B.58 300.87 356459 387460

EXTRADRDINARY ITEM 0.00  0.00 4e12 c9.84 G.00

INCOME AFTER EXTRAe ITEM 214431 21K048 304499 386442 367460

PREFERRED SHARE DIVIDEND 26490 28,62 30,92 34490 41467

INCGME'APPLIC; TU COMNON 16741 189.86 27407 35152 345.93

Y RETURN ON AVEe COMe EQTYe 9el2 Betb 11.12 11.95 11'55

¥ RETURN ON AVE. TOTe CAPs Bv25 8207 9.32 3. 83 5,91
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TABLE 7.5d
INGOME STATEMENT VALIDATION-REGIME. 4
INCOME STATEMENT - BELL GANADA
L 1976.  1977. 1978, 1979. 1980,
MTETECOM: OPERATIONS .
LOCAL REVENUZ 981,97 1133.03 1253.71 1367.73 1547.69
TOLL REVENUE 562.78 1016.18 116L.94 1310.42 1697.12
MISCe REVENUE (NET) £6.00 55,30  81.87 94,76 141,60
TOTAC OPERATING REVENUES  1890.75 2202.51 2687.52 2792.85 3156.41
TOTAL OPERATING EXPENSES 1394;18,1508.u3 1766436 2018.46 2332,91
"NET OPERATING REVENUES 496456 504e08 T7i4ei6 774439 223450
OTHER TNCOFE 65,23, 57:96  56.70 BU.86 75,82
INGOME BEFORE UNDER ITEMS 561479 64704 770,95 855,23 899,33
INTEREST CHARGES 183,66 205.72 225014 254440 292476
INCONME AFTER INTERES] 779 SGTI32 S5 BT 600.E3 606456
AMORTLZATION FXLTD .00 6o00  =5.49 =9,89 =18.03
INCOME REFORE INGOME TAX 377.93 441032 540.32 590.95 596454
IRCOME TAX ‘ T6E 24 ZU0e6h 25T-00 27% 27 27175
NET INGOME - TELEGCOM. 209,69 240,68 289.32 317.66 324,80
CONTRAUT OPERATIONS |
NET INCONE = COUNTRACT UTO LB 7.72 31,18  G56.85
NON=CONSOL IDATED
INCUME BEFORE EXTRA. ITEM  209.69 240.68 297.0s 345,84+ 371,65
EXTRAORCINARY, TTEN 7T T, 00 .1z  29.6% T 0
LNGOME AFTER EXTRA. ITEM 209,69 ZZQU.EB 301.16 378468 37165
PREFERRED SHARE OIVIDEND 27.61 29411 31.02 35,62 41,69
INCOHE APPLIC. TO COWMMON 152,68 21158 270,16 363,55 329.06
% RETURN ON AVE. COM. EQIY. 8466 9.27 10492 11262‘""11.d1
P 9,728 A 56T .

7 KETURN ON AvVie TOT. VAP

9.09
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CHAPTER 8

PREDICTION

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

and a set of prices. Theee pfice scenarios were undertaken:
1) Constant 1981l nominal prices remain in effect through 1983.

2) The 1981 rate request is granted in September 1981, and
these prices remain in effect through 1983. This involves
an increase in the price of local services by 19.97, and
for message toll, including WATS éf 13.2%. For other toll
services, .a price increase of 9.67 is implied. These.values

are derived in Table 8.1.

-3) The price increases by the same rate as inflation commencing

January 1, 1982,

‘The predicted level.of outputs, revenues, factors, costs and ex-—
 penses for the three. scenarios are éhown in Tables 8.2a, 8.3a and 8.4a
respectively; the'income statement for each scenario is shown in

. Tables 8.2ﬁ, 8.3b and 8.4b. To fécilitate comparison of the variables
shown in the "a" series of tables, the equivélent valugé pfedicted‘bf
Bell ére shown in.Table 8.5a. The income~stateﬁent ﬁrediction»by.Bell

-is shown in Table 8.5b.
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TABLE 8.1
1981 RATE REQUEST 1982 Values $m
1) LOCAL
| No Increase a) Repriceb) Curtailedc)
Local 1844.7  2207.4 : 2181.3
. . Increase 19.66%
2) - mrs 1ncL. wars®
No Increase - Reprice Curéailed
M;s?) : o "890:9 ' 1081.1 - 1040.6
Other Tatra MisT) 18.6 18.6 18.6
settled Ms®) ' 505.6  505.6 505.6
Intra WATS™ 180.4 15,7 ‘ 215.7
other wars®) 36.8 34.8 : 36.9
' 1630.3 | 1855.8 | 1815.3
.. Tncreasé 13.83%
3) OTHER TOLL,
EXCL. WATS
No Increase ' Reprice Curtailed
Other To113’ 292.3 320.7 320.7
.'.‘Increase 9.6%
4) MISCELLANEOUS®
No Iﬁcreaéé : Reprice Curtailed
Net - 146.3 143.2 . 142.8
Uncoilectables ‘ (22.0) (25.2) .. (25.6)

Gross 168.3 ' 168.4 , - 168.4

‘..%. Decrease 2,47



1

'

Notes to Table 8.1

a)

b)
c)

d)

£)

g)

h)

3)
k)

B-81-224
B-81-235
B-81-235

From B-81-236, Total curtailment, all services, is $66.05m in 1982;
Local curtailment is $26.05m, and long distance curtailment is
$40.389m (B-81-235). In B-81-237, long distance 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 services has
curtailment applied.

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

Intra Bell MTS (BELL (NAPO) 30 MAR. 81-612) contains some settled
revenue from independent companies (Kiss, (6) Appendix, p. 1). This
is the difference between the NAPO and CRTC figures for Intra Bell
MIS. " -

Intra + Trans + USO (BELL (NAPO) 30 MAR. 81-612).

Bell (CRTC) 09 Jan. 81-501.

Differehce between WATS reported from BELL (NAPO) 30 MAR. 81-612, and
Bell (CRTC) 09 JAN. 81-501l, Note that the estimates in the former
correspond to the no price increase case for revenues; consequently
it is assumed that this also applies for factors., ‘ :

Bell (CRTC) 09 JAN. 81-501, toll totals, less MTS, including WATS.

B-81-1 and B-81-235 for Net. B81-236 and Bell (CRTC) 501 for
uncollectables. Gross by addition.
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L]

1980

1981
1982
1983

1981
1982
1983

1981
1982
1983

1981

1982

1983

TABLE 8.2a

PREDICTED VALUES — CONSTANT 1981 PRICES

© QLOC

947.8
1026.9
1111.5

PLOC

1.6830
1.8444
1.8444
1.8444

RL.OC

11748.1
1893.9
2050.0

[L—‘

83.0 -
90.6
96.4

COST
' 3936.2

4679.6
5519.4

PTOL

1.4646
1.5485
1.5485
1.5485

QTOL

930.7
1094.2
1284.4

[N

4656.2
4960.2
5299.2

TOE

2765.9
3353.5
3955.3

RTOL

1441.2
1694.4
1989.0

=

320.3
347.4
373.9

ROTH

- 279.7
292.5
304.8
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TABLE 8.2b

INCOME STATEMENT - CONSTANT 1981 PRICES

INCOME STATEMENT - BELL CANADA

/58

o 197% 1680,  1881e 16624 18634
TELECOM, OPERATIGNS -
LOCAL REVENUE - 1392471 1562450 1748,09 1693,94 2049497
TOLL REVENUE - 1329409 1529410 1720468 1986493 2293477
MISCa REVENUE (NET) 94470 111460 128435 146430 166476
TOTAL OPERATING REVENUES 2817411 3203412 3597432 4027416 4510450
TOTAL OPERATING EXPENSES 2056447 2390,32 2765493 3353445 3955433
NET OPERATING REVENUES 762464 812480 931459 673471 55517
OTHER INCORE BO.84 75482 82465 91,09 100« 40
INCOME BEFORE UNDER ITEMS 543,48  BB8e62 014403 764e81 655457
INTEREST CHARGES 252459 ZR649% 320.30 3BE.BC 44757
INCOME AFTER INTEREST 590489 601468 564473 381,00 208400
AMORTIZATION FXLTD ~§.é? 10003 =9470 _ =8470 9470
INCOME BEFORE INCOME TAX 581060 591465 575,03 371,30 198430
TINCOME TAX 256,37 272456 259.86 157.7G 79424
NET INCOME = TELECOMs - 324063 310400 315,17 213461 112,06
CONTRACT OPERATIONS | o |
“NET INCOME - CONTRACT 31,18 46485 44,43 46487 49442
NON=CONSOLIDATED
INCOME REFORE EXTRAe ITEM 355481 365,04 359,61 260448 168449
EXTRAORDINARY ITEN 59,84 0.00  G.00 G.00 0400
_INCOME AFTER & XTRAe ITEN f BEHeb4 365,04 350,61 260448 168449
PREFERRED SHARE DIVIDEND 30452 38424 46439 55,32 64486
INCOME APPLICe TO COMMON 355412 327470 313,22 205415 103.62
Y RETURN ON AVEe COMe EQTYs 11451 10454 Ged3 Se48 2e46
6449

% RETURN ON AVEe TOT. CAP. Y -1 G448 9.12 Te63
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TABLE 8.3a

PREDICTED VALUES — BELL'S REQUESTED PRICE INCREASE

PLOC ' PTOL

1980 1.6830 1.4686
1981 1.9653 1.6199
1982 . 2.2070 1.7627
1983 2.2070 1.7627
QLOC RLOC QTOL - RTOL _ ROTH
1981 917.0 1802.1  875.6 1418.4  288.7
1982  935.2 2064.0 918.3 1618.6 320.6
1983 1012.2 2234.0 1077.9 1900.0 334.0
'L K u
1981 © 81.6 4553.1 313.9
1982 86.3 4658.2 . 328.3
1983 91.8 - 4976.5 353.3
COST TOE
1981 3857.3 2724.2
1982 . 4421.7 - 3211.0

1983 5215.3 3777.6




TABLE 8.3b

. INCOME STATEMENT - REQUESTED PRICE INCREASE

INCOME STATEMENT = BELL CANADA

. o 1979, 1980s  1981.  1982s 19834
""TELECOMe OPERATIONS ' -

LOCAL REVENUE ' “ 13924171 1562450 1802405 2053495 2234400
TOLL REVENUE 1329409 1529410 1707407 1939422 2234,07
MISCe REVENUE (NET) 94470 11150 128635 146430 166476

TOTAL OPERATING REVENUES 281711 3203,12 3637440 4149447 4534483

TOTAL OPERATING EXPENSES 2054447 2390.32 2724.15 3210.98 3777,61

NET OPERATING REVENUES . 762466 812490 913432 938450 857421

-OTHER INCOME T 80.84 75482 B2e65. 91409 150590

INCDME BEFDBRE UNDER ITEMS B43448 BBBO2 995497 1U2%e5Y% 557461

INTEREST CHARGES 252459 28649% 324436 367439 427,73
TNCOME AFTER INTEREST T 590489 601468 571lebLl 552420 329487
AMDRTIZATION FXLTD =948 =10e03  =0470 3,70 =2,70

CINCOME BEFORE INCOME TAX 581400 591455 551.9%1 652450 520417

INCOME . TAX . o "”'2256.B7~'272;55l'3ﬁﬁi51 295.8%7 225451

MET INCOME = TELECOM. 324463 310409 35640 356ab66 29356

CONTRACT OPERATIONS

NON=-CONSOLIDATED

NET YNCOME = CONTRACT " 31l.18 46485 44443 46487 49442

!NCDMé BEFORE EXTRAL ITEM 355481 36549% 400483 403453 342498

EXTRAORDINARY 'ITEM™ = 70 " 29484 © 000 GWUG T TVOV00TT T 0R0D

INCOME AFTER EXTRAe ITEM 35454 365494 400483 403453 342498

PREFERRED SHARE DTVIDEND 30652 38424 45469  52e96 61499

TNCORMC APPLICs TU COMMON ~ 355.12 327.70 355,14 350458 280499

Y RETURN ON AVE. COMs GQTYe 11451 10e6% Le7% . 9478 5¢%9 -

T RETURN ON AVE. TOT. CAP. 9eb5 Fe48 9e75 9454 8450
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1980
1981
1982
1983

1981
1982
1983

1981
1982
1983

1981
1982
1983

TABLE 8.4a

PREDICTED VALUE -~ INFLATION ?RICE

QLOC

947.8
974.8
1009.6

PLOC ETOL
1.6830 1.4686
1.8444 1.5485
2.0381 1.7111
2.2520 . 1.8908

RLOC ~  QTOL
1748.1 930.7
1946.7 955.9
2255.7 980. 3

L K -

83.0 4656.2
87.8 4777.3
90.5 4919.1

CoSsT TOE

3936.2 2765.9

4518.2 3263.8

3741.7

5148.8

RTOL ROTH
1441.2 279.7
1635.7 323.2
1853.5 372.2

M

320.3

335.4

348.8
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TABLE 8.4b

INCOME STATEMENT - INFLATION PRICE

INCOME STATEMENT = BELL CANADA

/62

1979,  1980,{ 1981,  1982. 1983,

TRCECUNMS UPERATIUNDS S .
LOCAL R&V&NUE 1392471 1562450 174809 1986472 2255471
TOLL REVENUE 132909 LF29.10 1720.88 1956¢91 2225467
MISCe. REVENUE (NET) 94470 111.50 128435 146430 166476
TOTAL UPERATING REVENUES  2617«11 3203+12 3557432 509Te 9% 4548415
fnrAL OPERATING EXPENsés 2056447 zagn.aé 2765493 3263482 3741473
NET DPERATING'REVENUES 762464 alz;aa 831439 »aze.laf 935441
UTHER INCONE ' 004 T5:92  TZs65  91e0% 10040
INCOME BEFGRE:UNDER ITEMS . 843443 B8BB452. 914403 919,21 1006481
INTERESTiCHARGEg ' 252459 286,94 329.30 373.86 424422
iNCUM&.AFTuR INTEREST 590a09 60Ls68 B50Aef3 5A5e35 502459
AMORTIZATION FXLID ~9.89 -10.03  _-9,qo_H.-é,7p» _7?,7p
INCOME BEFORE INCOME TAX 581400 591455 575,03 535465 572489
TRCUNME TAX 75637 T7Ze56 25086 Z237.57 256414
NET INCOME = TELSCOM,.. 324463 319,09 315,17 298409 316476
CONTRACT OPERATIONS o |
NET TNCURE = CONTRACTT FTald  66eB85  44e43 46487 49442

ﬁDN-CUNSDLIDATED |

INCOME BEFORE EXTRA. ITEHV 355481 355,94 359,61 344495 366413
"EXTRAORDINARY 1TEM 29.04 D00 0.00  GabO DeliD
INCOME AFTER EXTRAs LTEM 385404 355494 359,61 - 3444956 356418
PQEF&RQED-SHagE NDIVIDEND 30452 38424 46439 53489 61;45
TNCOWE APPLIC. TU COMNON 355412 327470 313.22 29407 3D4a70
2 RETURN ON AVE. CDMe EQTYe 11451 10,54‘= 9433 Te98 . Teb5
' 7 RETURN ON AVE TDT.'CAP;_" Q565' AT a1z 874 Belb



1981
1982

1981
1982

1981
1982

TABLE 8.5a

BELL'S PREDICTED VALUES

Constant 1981 Prices
RL.OC RTOL ROTH RL.OC
1770.1 1487.7 279.7 1883.1
1844.7 1630.4 292.5 . . 2181.3
L K
86.7 ’ 4680.3
90.5 4807.4
TOE
_2805.0
3258.9

Requested Prices

RTOL

1548.3
1815.7

TOE

2804.8
3264.3

289.1
320.7

€9/



-TABLE 8.5b

TNCOME STATEMENT

- BELL CANADA PREDTCTTONS

1980 1981 I 1982 1982
THOUSANGS OF DOLLARS UNAUOITEQ ESTIMATEQ PRO- FORMA ENCLUOING ESTIMATEQ PRO-FORMA INCLUQING
. EXCEPT LINES 33 ANO 34 i : RATES PROPOSEQ IN : RATES PROPOSEQ IN
ANO COLUMNS {g, i, k, m} : ) THIS APPLICATION THIS APPLICATION
Amount % Change Amount % Change Amount . % Change Amount % Change over
over over ovér_ 1981 est.
1980 1980 1981 est. with rates
: (e) ) h - (@) i | (m)
ELECOMMUNICATIONS QPERATIONS : ) al (v) i (k) (
1 Local SBrvICe ..ot 1 562 498 1770144 133 1883 134 205 1 844 726 42 2 181 331 15.8
2 Long Qistance SEIVICE < v v v e e 1529 014 1767 368 15.6 1 837 409 20.2 1922 888 8.8 2 136 432 16.3
3 Miscellaneous — Net .................. et 111 604 128 350 15.0 127 260 14.0 146 300 14.0 143 158 12.5
—
4 TOTAL OPERATING REVENUES ... ..ot 3203116 3 665 862 . 144 3847 803 201 3913914 6.8 4 450 922 15.9
5 DePreciation . ......veeeerreeeeeaaieiiaaeans U 586 666 650 237 10.8 650 237 10.8 712 980 96 712 680 9.5
6 S Maintenante ... e e e 538 426 610 221 133 .610 321 134 719 798 18.0 717 998 17.6
7 Operator ServiCes ......oovuni it 125 002 128 775 38 129 675 37 147 183 134 146 983 13.3
8 Customer Provisioning . ............ouuiiinneiiaalonn, 296 178 350 171 18.2 343 97 18.2 408 818 16.7 408 718 16.8
9 Facilities Provisioning .........coveiniiiiiiiiiiiiieieianns 292 063 * 392 019 342 392 019 342 483 873 234 483 873 23.4
10 General AdMIRISIItion . ....voneerririiiaeere e 189 745 217 706 14.7 217 706 14.7 . 258 124 18.6 258 124 18.6
1 Other oo e e 362 236 454 856 256 454 856 25.6 - 528 164 16.1 535 901 17.8
12 TOTAL OPERATING EXPENSES ..........iiveiiiieiniiiiiennnes 2390 316 - 2804985 - 173 2804785 7.3 3258 940 16.2 3264 2717 16.4
13 NET OPERATING REVENUES ......... e e 812 800 850877 5.9 1043 018 ‘ 28.3 654 974 (23.9) 1196 645 14.7
14 QOividend ICOME e eeeeeineeieeninnnn e hee 38 801 42 283 . 9.0 42 283 8.0 46 847 10.8 46 847 10.8
15 Allowance for Funds Used Quring Construction .... 18 554 - 27 176 46.5 27 476 . 484 35 995 325 39 882 452
16 Miscellaneous Income — Net . .o.vit et i iearannans 18 468 11 811 (36.0) 12887 - {30.2) 8 251 (30.1) 10 376 {19.5)
17 TOTALOTHERINCOME ..ottt e et “ 75 823 81270 72 82 646 8.0 91 093 12.1 97 105 1.5
18 INCOME BEFORE UNOERLISTEQ ITEMS . .....oiiiiiiiiiinint 888 623 942 147 6.0 1125 664 26.7. 746 067 {20.8) 1293 750 14.9
19 Interest on Long Term Qebt .............. ... ... PR e 277 070 322 228 16.3 322 228 16.3 353 387 9.7 353 387 9.7
20 Other Interest Charges ...........ooviiiiiiiiioiiinaneennns 9872 7 901 {20.0) 5918 {40.1) 36 245 358.7 8 685 46.8
21 TOTAL INTEREST CHARGES ........ S 286 942 330 129 15.1 328 146 144 © 389 632 18.0 362 072 - 103
22 INCOME AFTER INTEREST CHARGES ....... ... ... i iiiiiian, 601 681 612 018 177 767 518 325 356 435 (41.8) 931 678 16.8
23 Amortization of Unrealized Gain ’ o . .
(Loss) on Foreign Exchange—Long Term Qebt ............... {10 029) {9 698) 33 (9 698) 33 {9 698) — {9 698) —
24 INCOME BEFOREINCOME TAXES ..ot 591 652 602 320 1.8 787 820 332 346 737 (42.4) 921 980 17.0
25 INCOME TaXES .+ vttt e et e e e et _ 272 561 271 165 (0.5) 366 388 344 125 505 (53.7) 408 993 1.6
26 NET INCOME — TELECOMMUNICATIONS OPERATIONS ............. 319 091 331155 38 421 432 321 221232 (33.2) 512 987 217
ONTRACT OPERATIONS ' : ' ' , :
27 NET INCOME — CONTRACT OPERATIONS . ... ..ot ©. 46850 44 433 (5.2) 44 433 {5.2) 46 87 5.5 46 871 55
[ON-CONSOLIOATEO ' _ -
28 NON-CONSOLIOATEQ NET INCOME BEFORE EXTRAORDINARY ITEM. .. 365 941 375 588 25 465 865 21.3 268 103 {28.6) 559 858 20.2
29 Extraordinary ltem® ... ... ... e — — — — — — — — —
30 NON-CONSOLIOATEQ NET INCOME AFTER EXTRAORQINARY ITEM ... 365 941 375 588 . 465 865 21.3 268 103 {28.6) 559 858 20.2
31 Qividends on Preferred Shares .........c.ccoviiiiiiieienaenn, . 33 243 - 35164 (8.1) 35164 . (8.1) 42 654 213 42 654 213
32 NON CONSOLIOATEQ NET INCOME APPLICABLE TO- CDMMON ’ . ) )
- ", SHARES AFTER EXTRAGROINARY ITEM ...................... 327 698 340 424 39 430 701 314 225 449 {33.8) 517 204 201
33 NON-CONSOLIOATED PERCENT RETURN ON AVERAGE : ' - o
- COMMON EQUITY BEFORE EXTRACROINARY ITEM ............. 10.64 10.15 XXX 12.67 XXX 6.55 XXX 14.07 XXX
.34 NON-CONSOLICATEQ PERCENT RETURN ON. ’ . ‘
i ;AVEB@_GE TOTALCAPITAL ...t e 9.47 8.52 XXX 10.67 XXX 8.20 XXX 11.52 XXX

79/




-

1)

2)

. creased revenue for Bell, but decreased revenue for us. This is
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Comparison with Bell's Predictions

Loéal Revenue
Bell assumes local service to be almost price inelastic,

while we assume an elaéticity of -.52. Thus, givén a-fall in real
prices (constant 1981 ﬁrices) we would ﬁredict a larger gain in
revenue fhan would Bell; indeed, although Bell estimates a value
of $1770 in 1981 which exceeds our estimate of $1748 m, by 1982
our estimate $1893 exceeds Bell's estimate of $1845 m. |

" An increase iﬁ real price will result in~hig£er révehﬁgs in

both cases, but curtailment will be larger in our case. than in

Bell's case. This is the case, with the Bell estimate in 1981

of $1883 m exceeding our estimate of $1802 m, and Bell's 1982

,eStimate of $2181 m exceeding our estimate of $2063 m.

Messdge Toll Revenue, including WATS

Bell assumes intra message toll to be inelastic, with an own
price elasticity of —.175 for MTS, 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-

borne out. For 1981, Bell predicts slightly higher revenue (RTOL)
under constant 1981 pricés ($1488 m, ¥s $1441 m). Giveﬁ'é price
increase,. Bell's revenue increases-to»$1548 m, while our éétimate
decreases to. $1418m. Going frpm-1981 to 1982, at constanf 1981

prices, results in a larger increase in demand, as a consequence of




: ‘3.)

4)

5)

6)
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the fall in real price in our case then in Bell's, and hence a
larger increase in revenue. Bell's revenﬁe iﬁcreases by $143 m,
while in our study RTOL increases bf $253 m. A similar sifuétion
exists for the 1982 figures - Bell predicts a larger gain in
revenue under the requested ﬁrice, to $1816 m, coﬁpared to a

figure of $1619 m in our case.

Other Toll Revenue

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 price regime, Bell's total revenue exceeds

ours By'$210 m in 1981 and'by»$312 m in 1982. These differences

come about almost entirely as a consequence of the elasticity

assumptions.

‘Total Operating Expenses

Bell shows. almost no curtailment in operating expenses, as a
consequence of decreased output; indeed for 1982 operating ex-
penses increased as. output declines.

For the constant l§81 price, the 1981 value éhowniin

Table 8.2b ($2765.9 m) falls short of Bell's estimate of $2805, m.




7)

a)

b)

We note that our prediction of labour and capital are also lower

than Bell's. The reduction in output following the price rise

résults in a further fail to $2724 m..

- For.1982, our estimate of $3353 m exceeds Bell's estimate of
$3259 m for the 1981 price case, siﬁce, giveﬁ our elastici;ies,
larger quantities of output are produced. Similarly,‘under.the
requesféd price, émaller quantitiés are produced, leadipg to

lower costs — $3211 m versus Bellis $3264 m.

{

Financial Statement - Constant 1981 Prices

1981

Given similar net operating revénués (Bell $861 m,
Coﬁcordig-$831 m) and. similar interest charges ($330 m Bell,
$329 m Concordia), income before income tax is quite close.
Similar tax rates were used (Bell 45.0%, Cbncordia 45.2%).
Hence net income Qas very similar (Bell $331 m, Concordia $315 m),

resulting in similar returns on total capital (9.52% Bell, 9.12%

Concordia).

1982
Thig result is similar to 1981; net income is quite similar
($655 m Bell, $676 m Concordia) as are intérest changes ($390 m
Bell, $386 m Concordia). Bell assumes a much lower tax rate than’
Concordia (36.2% Bell, 42.5% Concordia) which results in"theA
difference in met income ($221 m Bell, $213 m Concordia). .Again

% return on total capital (8.27 Bell, 7.6% Concordia)'and on common

equity (6.6%7 Bell, 5.5% Concordia) are in the same ballpark.
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a)

b)
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Requested Price

1982 : | S i

.$939 m Concordla), and agamn 1nterest charges are similar. . Income-

1981

Net operating revenue predicted by Bell is $1043 m compared to
the Concordia figure of $913 m. Interest changes.ere similar, and
altheugh the difference is mitigated somewhat by Bellis higher'
income tax ($366 m Bell, $306 m Concordia), there still exists. a

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

Aand Concordla s ($356 m) This.resultsuin‘aione point difference

in return to. capltal (10.7% Bell 9 87 Concordia) and a two point

difference in- return to common equlty (12 77 Bell, 10.7% Concordla)

The .difference between the two.studies is even.greater in

“this Case; Net oneratinglrevenue differs by $258 m ($1197 m Bell,

taxes are, understandably,hlgher in the Bell study, but again net
income revenue is hrgher in the Bell study ($513 m Bell, $404 m
Concordia)..>This reeuits in nuch,iowertreturns to average total
capital (ll;SZ.Bell,~9.SZ Concordia). and considerably lower\returns

to<common-equity (lé,lZ'Beli,'9.8% Concordia).
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SUMMARY AND CONCLUSIONS

In this study, an econometric model of Canada was cénstructéd,
estimated and historically validated._ The model consisted of four-
modules: |

1) Demand module

2)_ Cost module

“3) Financial_module

4) 1Income statement module.

6nce the model has been built, it was then used fo predigt the
rate of return to total average capital that Bell would aéhievg under
a number of scenarios. Three scenarios were undertaken:
1) Rates rémain at their 1981 nominal value
2) Rates increase as of Se?tember 1981't0»reach the level
réquested by Bell in the 1981 rate request |
. 3) Rates increase asAof‘January 1982, at. the same rate-as

inflation, and again in January 1983.

In the case of the first two scenarios, a dgtailed comparison
was made between Bell's.predicted values; and those predicted b&
this study. :

The Concordia study aﬁd the Bell forecasts are in fairly close
agreement for all‘variablés, with the excebtioﬁ of revenues. Here :
the twé studies can be viewed aé being polar oppésites._ Bell takes

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

* The Concordia»study;.on the other hand, has estimated>demands
based on much higher elasticity estimate — -0.52 for 1ocai, and -1.35
for message toll. Demand is thus subjecﬁ to considefablé curtailment
following a rate increase. |

Thus the Bell results .can be considered as the upber'bound fore-
cast, and the Concordia results as the lower bound. Differences between
~ the fwo models relating to other variables do not seem.to be pearly aé
significant as the revenue difference; indeed, very good agreement isA
feached in a number of cases. |

Thus, given the following conclusiops:

a) The forecast of other toll reveﬁues'
5) The net income from contract operations
c) The current level of productivity at Bell

Then

1) It is clear.from both Bell's study and our study, with very dif-
ferent assﬁmﬁtions on elasticities, that maintaining rates at the
1981 level will result in a return to common equity in/1982.
which apbroaches one quarter the return that could be achiéved
" in a term deposit. The difficulty in faising capital under these

conditions is obvious.

2) Under the requested price, Bell predicts a return to common
equity of 14.17. The Concordia study suggests that if the services .
are more elastic than Bell postulates, themn this return will not be

met, and the actual rate may be substantially beneath it.




/71-

Given the present level of interest rates, Bell will be forced,
yet again, to apply to the CRTC for a rate request, even if the 1981
request is grahted in full. There are oniy two ways that Bell can -

avoid this situation:

a) Substantially increased revenue from contract operations
b) Substantial cost reductions through increased efficiency

and prdductivity._

Cross—Subsidy Issue

At the rate heérings, July 1981, there was some afgument which
suggested that the low level of return to capital could come about as
a COﬁseduence of message toll services cross—-subsidizing competitive
sérvices. The latter, it was suggested, were not yet capable of
making much of a contribution towards net earnings, and copsequently,
total return to capital was low, and, by implicgtion,.lower.than it
would be. if Bell were not to compete in this afea.

Bell argued thaﬁ,though’cross—subsidizétion was possible, it was
at the most a few million déllars,'and had negligible éffect‘on the
rate of return;

There is very little cost data available that allows for an accurate
determination as to whether cross—subsidization is taking place, although
the cost inquity, eventually, should provide this data. Iq_the meantime;
the only data on allocation of investment and expehses by service éoﬁes
from the TCTS revenue sharing heafingé, May-June 1980, It was argued
by CNCP (3) that Trans—Canada‘competitiVe services were not compensafory.
However, it should be borne in mind that the expense data is restated

by TCTS, and do not necessarily reflect actual costs.



The economic Council, in a study of govermment regulation of the

economy (5), has suggested that competition should be encouraged in

the telecommunications industry. Although it is hard to draw a line

betweéﬁ‘what should and what should not be regulated, it is clear
that any cross-subsidization signifies unfair competition. It may
well be time to consider splitting off from Bell those areas outside
the basic telephone service, as separate, arm's length‘companies.

In this way, there can be no question of the basic telephone user
supporting Bell's activities in new markets by paying higher rates

than would otherwise exist.
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Long Distance Message Services - Elasticity

1982
Revenue without price increase PlQ1 = 890.9 Bell (CRTC) 501
Reprice revenue ' Ple = 1081.1 B-81~236
‘Revenue after curtailment P2Q2 = 1040.7  B-81-236
Let P1'= 1 .. Q1 = .890.9
P, = P,Q,/P,Q; = 1081:1/890.9 = 1.2135
Q2 = P2Q2/P2 = l040.7/1.213§ = 857.6. -
AP/P = .2135/1 = .2135
AQ/Q = -33.3/890.9 = -.03737
- B/Q g5
€ AP /P .175
Message Toll Service,'Includihg WATS —~ Elasticity
1982 .
_ Revenue without price increase yPlQl = 1630.3
Répfice revenue PZQi = 1855.8 © Table 8.1
Revenue after curtailﬁent P2Q2 = 18.5.3
Pp= 1 .T.Qp = 1630.3 ,
P2 = Ple/PlQ1 = 1855i8/l630.3 = 1.1383
Q2 =‘P2Q2/P2 = 1815.3/1.1383 =‘1596.7
AR/P = .1383/1 = .1383
AQ/Q = -35.6/1630.3 = —.0218
£ =BQ/Q - _ _ 1sg

~ Ar/P



1982

Local Price Elasticity

No price increase

Repriced

Curtailed

1.1944

g
1

AP = .1944

1

AQ = -18.6

n

o O
N
] ]

P1Q1 = 1844.7
P2Q1 = 2203.3
P2Q2 = 2181.3

e o 2 h/
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APPENDIX 2

Relationship betweern Consumeér Reésponse Factor, and Elasticity

Consumer response factor ' 81-237
Revenue at current rates A _ Pin
Reprice revenue : B' ' o AP2Q1~
’Reprice revenue increase C = B-A = Ql[P2 - Pl]‘=’ QlAP
‘Revenue curtailment D = P2[Ql _‘QZJ = _PZAQ
- . - _bhy "2 4
. .CRF = D/C = - P q, €

E.g. for long distance message

CRF = -,212 e = -.198
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