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P, INTRODUCTION

Forecasts are provided of total (public switched
and~othqr)5end~t0wend voice. circuit requirements for the

years 1973, 1980, 1985 and 1990 over the major

intra~prdvincial links in Alberta, Saskatchewan, Ontario .

and Quebec.. These very approximate forecasts weré_

derived-from extremely limited data using an indirect and .

‘highly‘subjective approach.

This rénbft nrov1des forecasts of total. (pubTiC'swftchéd.
'nd “other"’) end to end vn1cp circuit requ1rements over ma]or
intra- pruvwnc1a1 11nPs for the VEdYS 1973 !980 ]985 and 1990

A The need for .orecasts of 1ntra»orov1nc1a1 traff1c and voice

circuit requ1rements over the major ‘Tinks" shown 1n Fiqure 1 was.'

noted in Sect1on 9 of DLDCNS Report No. 2: "Forecastwnq Traff1c
Requirementsfu The prov1swon of traffic forecasts wou1d enab1e
the e1ements of the expanded d1aqona]", shown by X' ‘1n-Tab1e'1,

to be f111ed 1n, s1m11ar1y forecaqts of total" vo1ce c1rcu1t

reauirements WOu1duenab1e the corwespond1ng e]ements-of'the*“'""

"expanded diagonal" of a voice circuit requirements matrix to be

Filled in.

L. The composite;“other" includes leased line voxce cxrcults,.
voice cxrcu:ts used for data, ofc. ~ s :

N I



This report does not jn fact produce 1ntra~brovinq1a1
traffic forecaSts; instead it is concerned so]e]y‘With producing
forecasts of the cbrresponding total éndeto~endﬂvoice circuit
requifements. These forecasts are based primariiy upon the new
1mprove& forecastls éf total inter-provincial voice'cjrcuit
requirements given in DLDCNS Report No, 4: "Upddted Forecasts of
Total Inter-Provincial Voice Circuit Requirements", It must be
noted that these forecast requirements relate only to total
end-to-end voice circuits;-no'daﬁa was avai1ab1e-tb'enab1e |
intkawprovincia1 vidéo and audio reqﬁirements to bé forecast. "It
must also be emphasized that the forecasts qiveﬁ~ﬁn'this report
are very'approximate; they ave derived from extremely 1imited_
‘dgta which diid npt even include informafipn'on traffic ‘over any
intra-provincial links, An indirect and highly subjéctive
fbrecasting appfqaéh therefore had to be used.

Since theée endéto»end voice circuit reduifements are not
directed with respect to a source and a sink, oniy”ha1fumatrices
heed to be considered. For simplicity, the Forécaéts;determined

in this report have been tabulated in the form df'Téb1e 2.
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DATA EMPLOYED

~The.data employed in forecasting iptra»provincial

end~to~end. total voice circuit requiréments includes’

yearly forecasts of total numbers (public switched'andf

other) of end~to-end voice circuits emerging from each

provincé aﬁd going to the other provinces,xpopuléfioh_
projections for major cities and for urbéﬁ“pfévincidln
populations (which enabled the fraction of urban

provinciéllpbpulatidns contained within the "catchment

areas" of each province's major cities to be .determined),

coefficient values from inter-provincial ‘gravity -
| B . Lt . \ .
- - . . X : . N

modelling, inter-city distances, and coefficient values

of general. log-log relationships used to convert traffic

. forecasts to forecasts of total end-to-end voice circuit

requirements.,

‘As. noted at the end of the previous ééctibhﬁf]imitéd data’

had to be‘used.%dr f0recasting intraupvbvinciaY end»toéénd.tOtaT

voice circuit requirements. This data can be listed in a number

“of series.

for the'years-1973§.1980, 1985 and 1990 of total numbers of total .

The firstseries of data employed consists of forecasts

endntomend_vo{ceﬁﬁfrcuits (public sWitched.ahd ﬂotheﬁ“)«émérging

from each province ahd,qoinq to all the other provfhces,_ This

" data, tabulated in Table 3 for the provinces 0? A1berta,j



saskatchewan, Ontavio and Quebec, was obtained by gjmp1e
spymmation from fdb1es 1T to T4 of DILDCHS Reportho;'h. Two
fiqures are shown in Table 3 for ecach province Forieﬁch year: a
Toweyr forecast, derived using lineavrly extrapoTéted,traffig
forecasts, and én upper foreéast derived using expéﬁentia11y
exfrapo]ated traffﬁc forecasts. A

The second éerieé of data employed consists of popﬁ]ation
projections made by'the Systems Research Group;.brojections for
the years 1966, 1973, 1980, 1985 and 1990 are giVenuin Table 4
for populations of census metropolitan areas (i;e. major cities)
and in Table 5 for urban provincial popuTations,zz'The populafién
nrojections q1veh.in Table 4 re]até only to census’metropo]itan

a&eas;’population'projections]are really wanted for the whole

-
e

(telecommunications related) "catchment areas" surrounding and

including these metropolitan areas. These populétions may be
calculated from TabTe 4 using the subjectiQe]y estimated
conversion factp?s given in Table 6.

Figure 1 indicates that we ahe really only interested in
the intramprovincial end-to-end total voice circuit requirements
of four provinces, namely Alberta, Saskatchewan;_Onfario and
Quebec. For each‘of these, Table 7 gives the fractions of urban
provincial populations (from Table 5) that are bh-Wi11 be
contained within the catchment areas of the approﬁrfate major-
cities for the years 1973, 1980, 1985 and 1990; these fractions

were determined usﬁng Tables 4_and 6,

2. Systems Research Group, Canada Population'ProjGCtions to the
Year 2000, S,R.G., Toronto, 1970. Table 4 is taken from
p. 18; Table 5 is obtained from pp. 16 and 101.




v1ab1e 9.

The third %eriéé of data Pmp10yedAPelate§>t6»&ravify_
%0@0T1iﬁq of aner-p“ov1nL1a1 end to- end te19phone trafF1c, and
consists of the qrav1ty model coeff1c1ent values, . q1ven 1n 1ab1e.
8, which were obtd1ned (in Section 2 of DLDCNS Report No._4) |
u91nq both Ianear!v and oxponent1a]1y derwved traffwc foreéasts’
for the years 1973, 1980, 1985 and 1990, GraV1tyumode111ng,
which is desbribed in Section 2 of DLDCNS Report No. 2, haé‘

ptov10uc1y beon uspd to derive fowecasts of 10ta1 end to end -

voice 1rru1L requirements for 1nter prov1nc1a1 11nks other than,

‘those for whtchndata was avaw!ab1e, gravity modoillnq is used in

this report to generate similar forecasts for~1ntra-prOV1nc1a1
links. ReqUived as_an i put to fh1s mode]11nq are the o
1nLra prov1nc1a1 d1sLances between major c1f1es, as q1Ven in -

geneval 1oq §on reTat1onsh1ps used for convertinn traff1c

: forecasts to Forecasts of total end-to- end voice c1rcu1t

requ1remenfs These coeff1c1ents, d9r|ved in gect1on 3 of DLDCNS

Report No. 4 us1ng 1973 forecasts of inter- prov1nc1a] tota]

- end-to-end VOJCC_CTYCU1t requirements, are g1ven in Table ]0e

The final ﬂata employed consists of. the coefficientsiof"'
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3. FHHECASTING YUTﬁL'EHD~T0~EHD VOICE CIRCUIT REOUIREMENTS OVER
SINGLE XHTRﬂuPROVIHCIAL LIMKS
Forecasts are proﬁuced of totallenq~t0mend voice |
circuit requirements over single intra-provincial links |
within 'lbcfta, Saskatchewan and Quebec for the years
107, 1§80, 198% and 1990. Each forecast is obtain as é
the proaumt of the total number of total end-to~end voice
clireuits forecast to emerge from each proVincu going to
all thé other provinces, the fraction of the province's %
nraban population contained within the Ca£Chment areas of ' i
its maiqr cities, and a subjectively determined factor. ., ;
|
It is scarely surprising that considerable difficulty was e l
encountered in attempting to forecast intra-provincial total
voice circuit requirements for Alherta, Saskatéhewan, Ontario and
Quebec using thé éxtreme]y 1imifed'series of daté given in the
previous section.f' |
One further piece of information is avai}qﬁ%e: it has
been estimated;KVery approximately, that the number. of
inter-provincial telephone calls made from,each pr6vince and
going to all the other provinces is of the order of one~tenth the
number of intra-provincial long distance telephone cails made
during the same pérﬁod. It may therefore be very roughly . s
estimated that tﬁe number of trunk voice circuits within a

province is approximately ten times the numbhey of thmt0~end



voice circuits'éﬁergingAfPOh.the.province and qbﬁﬁéito all the
other provinces. | | .E

Very roﬁqh”?orecasts'of tdté1 numbérs of Hﬁ£ra pfovihcia]
tota] vosce C|rcu1t (pub11c §W1tched and other) trunks may now be
obtawned as ten t1me9 the. tota1 numbers of tota1 end to- end voice
circuits emprq1nq from each provwnce and qo1ng to a]] the other
prov1nces= these total numbers of intra- prov1nc1a1 trunk vo1cé.“
c1rcu1ts-are thus est1mated as ten t1me$ ‘the number; tabuTated_iﬁ'
Iab1e 3 for Alberta, Saskatchewah, Oﬁtario and\QuéEécffof_the'
years 1973, 1980 1985 and 1990, |

A magor prob1em ar1se%9.howevor9.1n atfempt1nq to
esttmate tht proportxon of these intra- prOV1nc1a1 trunk vo1ce
g%rch1ts shou1d be attr1buted to each of the maaor  ' |
intra- prov1nc1a1 11nks wh1ch are shown in quure 1 Thé fifﬁf
'stepArequ1red 1n,th1s estwmat1on 1nvo1ves app1y1nq‘a facior fo-
accbﬁht for thé'féét that for any prov1nce, all of the urban
pépu}ation is not conta1ned w1th1n the‘(ﬁeTecommunjcatjons .
reTated) éétchment areas of the cntwes (indiéatéd %n Figure 1)
between wh1ch there are maJor 1ntra prOV1nc1a1 11nks,ﬁ Corrected
numbers of intra- prov1nc1a1 trunk vo1ce c1rcu1ts are cons1dered
hereafter, these numbers are obta1ned as the product oF the total.
-_numbers of 1ntra prov1nc1a1 trunk vo1ce circuvts est1mated above
: and the appropr1ate fractwons g1ven in Table 7 ‘ |
| We teturn now to the est1mamlon of the proport1on of

these 1ntra prOV1nc1a1 trunk voice circu1ts wh1ch should be

attributed to the s1ng1e (";e. only one in a: prov1nce)



intra-provincial 1inks shown in Fiaure 1. The highly subjective
estimate is made that, for any hrovince, anproximately

one-fortieth (i.e. 0.025) of this corrected numbev of trunk voice

circuits can be attributed to these sinqle major intra-provincial -

- 1inks.

Combinihg‘thié estimate with the corrected_numbers given

above, it is now suggested that the total numbers of

intra-provincial voice circuits over the sinqle major 1inks shown

in Figure 1 are of the order of one-quarter the product of the

total numbers givén in Table 3 and the corresponding fractions
given'in‘Tab1e 7. Very simple forecasting may'fheréfore be
undertaken for those prov{nces for which only a single
intkamprovincﬁa] Tink is considered, namely A]bgrta, Saskatchewan

and Quebec. For these 1ntra»prov1ncia1.]inks:

Calgary .~ -  Edmonton
Regina L. Saskatoon
Quebec L Montreal

forecasts of the‘humber of total (public switched and other)
end=to-end voice‘gfrcuit trunks are directly obtéihed fdr-the
years 1973, 19805 1985 and 1990; these fOPecasté are given in
Tables 11 to 14. ; ’ |

~ For 1973 éinq1e forecasts are given (in Table 11) since
the basic voiceAcirc01t dafa used was that providedjby the
Inter-Regional W'o.rking.(iroup° For later years, three forecasts
are given in Tables 12 to 14 for each Tink: a lower forecast
(based upon the appropriate iinear]y,derived Toﬁék forecast of

Table 3), an upbér:foreéast (baéed upon the appropriate




exponéntiai]y dérf?éd upper'forecaéf of_Téhle BY;_aqd a prgférred
~forecast.CaTcu1at§d;as the QéometrichméanHbetw@én?fhése lTower ahd'
- upper forecasté{” : . |
| Our’19735f0récasts are obviously identicaigfo those-Whi€h 
would be derivedlusing:Wbrkinq Group forecasté,'sihce our basiﬁ'-"
end-to~-end voicefcfrcuit forecasts.wéré benchmarkgdﬁ}o fhese:fof 
1973'usfnga£he m@tﬁqdoloqy deScribéd'ih SéctiOni4t§%;DLDCNS”
'Repért.No._4,- intrampfcvinciélAforecastS'fbf 1580;“simi1af to
those given ianabie 12 but obtained using;the~Intéh«Regibné]
IIWOrking Gréup's f6fecasts for-198b‘(given in Tab1e ib:of DLDCNS
Report No. 4), are given in Table 15. A comparisbnfof Tables 12 -
and 15 indicate§ thét;~npt Surprising1y, our intré}ﬁfbvincia]
foretééts:éré quiieisimiTar to those derived usiﬁ@?Workihq Group

data}



4. GRAVITY MODELLING TO ALLOCATE ONTARIO FORECASTS

Xea;ly forecasts of total voice cifcuit
requiremehts for Ontario are détermined as ‘if only a
single maﬂbr intra-provincial link was iﬁidi&edo These
are allocéted among six major links, acdo;ding‘to the
:relative,ﬁraffic Qolﬁmés.calculéted usingfgravity models
based updﬁ inter=provincial traffip forecésfs. This
allocatidh'gives estimates of the.total'éhd%to-end volice
circuit reqpirements over each-of the intfawprovincial

links considered for Ontario.

RS g‘The foreéastﬂng'methqulogy desCribed'in'thg previous
‘section was also-applied to Ontario; qivinq’the'td{a1 numbers of
total (public switéhed and other) voice circuits tabulated in
Table 16, Unfortunately, however, this sinale 1ihk:methodo1oqy
does not 1nd1cate how to ailocate these total. numbers among the

six major intra-provincial 1inks of concern in 0ntar1o, namely:

Sudbury . = Ottawa

Sudbury . - Toronto
Sudbury _— Windsor
Ottawa - Toronto
Ottawa .. -  Windsor
Toronto - Windsor

This a110cation ié now undertaken using gravity modeT1inq The
gravity model hypothes1zes that the traffic T botWeen two point

populations P1 and P2 s1tuated a distance R apart 15

1

[+

X




1

Ao
T=e Phy 1
RB
where e and B are appropriate fitted constants. .This equqtidh

can be re-written as

P1Py

‘ﬁn[ T ] = A-Ba(R) .. 2
Table 8 gives values of the coefficients A and B for
qravity models fftted to 1owér'and upper fokecasis (bbtained

using 11near and exponent1a1 extrapo]at1on respect1ve1v) of -

inter- prov1nc1a1 commer1ca1 traffic for various years. Uswnq the;

l“popu1at1on pVOJect10ns obta1ned from Tab?es 4 and 6 w1th the‘
'1nter-c1ty d1stances of Tab]e 9, these qrav1ty mode]s can be |
app11ed d1rect1y to 0ntar1o s major 1ntra prov1nc1a1 11nks q1v1nq
1ower-and upper-foracasts of commerc1a1 traff1c ovpr-these ma]or
1inks. For each vear the proportwon of the total of th1s traffic
go1ng over each’ maaor }1nk 1s taken to q1ve ‘the proport1on of: |
.vo1ce c1rcu1ts (from Tab1e 16) to~be a]]ocated to-that 11nk

This a]Tocat1on of the voice c1rcu1t forecasts Q1ven in
‘1ab1e 16 produces estlmated numbers of total end to -end vo1ce-h
circuits. Forecast for Ontar1o S maJor 1ntra prov1nc1a1 11nks.
For 1973 1ng1e forecasts are given (in Tab1e 10) since the bas1
voicévcircu1t data.used~was that pvov1ded by the Inter Req10na1
Hork1ng Group, s1m11ar forecasts for 1980 based upon WOrk1nq

.rGroup data are’ quon in Table 14 For the years 1980 1985 and



12

1990 Tables 11 to 13 give three forecasts for'eéchv]ink: a lower
forecast (derived from 1inear1yAektrapo1éted_datds_an'Upper
forecast (deriyed‘from exponent1a11y extrébo]ated"data); and a
prefervred forecéstfca1cu1ated as the geometric mean between these

Tower and upper forecasts.




5, TORECAJTIQG 1OTAL VOICE CIRCULT REOUIREMFNTS USING GRAVITY ‘

NODELLING

G;éyity modeiling,was also_psed_ﬁé'qive direct
fotecastsAéf intrawprovindial traffic; tﬁésg_were then’
coﬁvertedJihto forepéSts of totél end«to—§ﬁd voice
circuit;rééﬁiremehts using geﬁerél iogﬁléé;relétionéhips
:pfeviougly_determinédq 'The new 1973 fbfeéaSES thus
produced ‘are very close to 1ho§e alxeady producod for
major Ontarlo 11nks, but other neW;torecasts of total
'end»tOmehd ﬁoice Circgit requireménts gehefally.iie well
belowvthoéé\alréady forecaste~lSince'thésé'néw'forecasts
are consigérably:lodef than expécted} thé f§rec§sfs

‘produced in. the previous section are recommehded.

It is nbw;égggested that, réther_fhén méféiy Qsingf
-gravity,mode]]ianto giVe‘reZative'm110cations dffa1ready~
'determ1ned numbers of tota1 votce c1rcu1ts, this mode111ng cou]d
be used d1rect1y to g1ve absoZute forecastq of 1nfra prov1nc1a]
_traffwc,»us1nq the data’11sted in Tah]es 4. 6, 8;and 9. These
traffic forecasts cou]d then be converted into forecasts of total
end to end voice: c1rcu1t ‘requirements us1ng the qenera] log- loq

re1at1onsh1ps q1Ven in Tabhle 10,

_lt is not, however. certa1n that this. d1rect approach 15

really Just1f1ed S1nce different factors mav 1nf1uence the

growth_qf 1nter~ and 1ntra prov1nc1a1 trdff1c, grav1ty mode]s



_14

A

derived using 1nterwpr0vincia1 traffic mév not'be appropriate for
qeneratinq intra- pr0v1nc1a1 traff1c datas Moreoever, the uenera]

~log-log conversion. re!at10nsh1p of the form

— 4 2
an (T ) =C+Dan (T) SEERTTITS 3

.usedvto convert treffic forecasts (T) fo forecasts of-tota1 voice
circuit requirements (TVC) is not universally app11cab1e, as
noted in Sect1on 4 of DLDCNS Report Mo, 4,
In spite of these reservations, th1s new approaeh is used
to produce d1rect forecastsof total end- to end v01ce circuit
requirements over maJor 1ntrampr0v1nc1e1 11nks For each of the
years 1973, 198 1985 and 1990 Tables 17 to 20 provide three
l'fdﬂecests|fur'each~ﬁihk:‘-aﬁ1ower forecast (der1ved us1nq lower N
forecast data)gvan”upper forecast (derived using upper forecast
data), and a preferred forecast calculated as the'geometrnc mean
between these lower and upper forecasts. o - B
It is of'interest to compare these new forecasts with
those qiven in Tables 11 to 14. Apart from a Veryfc105e'
Lorreapondence between 1973 forecasts for major, 0ntar10 links,
the newly forecast total end-to-end vo1ce c1rcu1t requ1rements
generally lie well below the requ1rements prev1ous1y forecast
Th1s d1screpancy is particularly noteworthy for the
Reg1na=Saskatoon,11nk, for which the preferred fqrecasts eiffer
by a mu1tip11cative factor of 275 it is also strik%nq for: the -

Ca]qary Edmonton ]1nk for which the preferred forecasts d1ffer by

{

a mu1t1p11eat1ve factor of 12, B 5




Unfortunately there is no specific daia available which
vould enable us to choose one of these sets of'forecasts as beind-'
decidely "better” than the other. It may, howeVEr, be observed
that the newly determined forecasts are sdmewhatffoer thén might
otherwise be expected. The forecasts tabulated %n fab]es;T1 to
" 14 are theréfore recommended in préferénce to those.quen‘in"‘

Tables 17 to 20.
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A SIMPLIFIED REPRESENTATION OF THE CANADIAN TELECOMMUNICATIONS
' | NETWORKS .

NFLD.

NS
(XP.EL)

EEITEE INTER-PROVINCIAL LINK
== INTRA-PROVINCIAL LINK




. (END-TO-END REGUIREMENTS)

FORECASTS: .

UPPER -

- |PREFERRED . §
LOKER

TABLE 2 i FORECASTS OF TOTAL NUMBERS (PUBLIC SWITCHED AND OTHER)
 OF VOICE. CIRCUTTS REQUIRED BETHEEN MAJOR CITIES FOR
T T e veRR 19__
CALGARY | REGINA OTTAWA | TORONTO | WINDSOR | QUEBEC
- EDMONTON / SN N - \\\\/\ / N
SASKATOON ,/,/:>\\\\\\ ~. ‘\\\\\ ‘//////\\\\\~,/////
SUDBURY \\\\\;///f//\\\‘#\<:j/// .
OTTAWA \\\\\\/%*/// ////// S :
TORONTG /,/’///, I I N P .
R oS R o <
e < Y S > L :‘; e } N A
MONTREAL \‘\\4/7(//f' ANy BN F . Pl EERAN
y 7 ~.|L 7 ™~ TN ™~



TABLE 3:

TOTAL NUMBERS OF TOTAL END-TO-EMD -
VOICE CIRCUITS (PUBLIC SWITCHED AND -
OTHER) EMERGING FROM EACH PROVINCE
LISTED AND-GOING TO ALL THE OTHER PROVINCES.
YEAR
PROVINCE - 1973 | 1980 1985 1990
Alberta . - 2,190 9,171 27,322 86,531
2,190 4,108 5,633 | 7,290
Saskatchewan 1,376 4,596 | 11,003 | 26,632
1,376 2,429 3.192 . | 3.943
Ontario 6,208 | 22,139 | 60,413 | 180,173
| 6,208 | 10,852 | 14,105 17,362
Quebec 5,839 | 16,054 | 34,025 74,678
5.839 9.712 | 12.481 15.253
| f
e luppER
. FORECASTS:
; ' LOWER




CTABLE 8

-GRAVITY. MODEL COEFFICIENT VALUES OBTAINED IN SR
- MODELLING " INTER-PROVINCIAL END~TO-END TELEPHONE TRAFFIC

(USING METHODOLOGY OF SECTION_? OF DLDCNS
REPORT NO 4) :

© GRAVITY MQDEL; Rn[ T ] = A - B an(R)

PPy
~ " FORECGASTS _ GRAVITY MODEL .
YEAR | . USED COEFFICIENT VALUES
' N B S R
1973 . | Lower “|11.4106 | 1.03524
' " - Upper A I I 4 L _NO.99Q715
1980 | . Lower  |11.5044 1.01094
, | " Upper | 10.2081 | “0.687273
11985 | " Lower .. |11.6887 - | 1.02427
| | Upper | 9.50488 | 0.472846
{1990 | Lower 11.8354 | 1.04577
- | " Upper - | 8.86558 | 0.258088:
LEGEND: T . - Thousands of commerc1a1 te1ephone
o -calls/year, *
P1 P2 - Urban popu1at1on in m1111ons

R —'.Mi1eage betwéen‘centres.



TABLE 9

INTRA-PROVINCIAL DISTANCES IN MILES BETWEEN MAJOR CITIES

vCa1ga?y Régina Ottawa Torbnto Windsor | Quebec

Edmonton 175

Saskatoon : 150

Sudbury ‘ | 280 220 320 .
Ottava 3 L 220 440
Toronto o 220

Montreal _ - ' | E 145




TABLE 10

. COEFFICIENT VALUES OF GENERAL' LOG-LOG
RELATIONSHIPS DETERMINED FOR CONVERTING

1973 TRAFFIGC FORECASTS TO FORECASTS OF -
TOTAL - END-TO-END VOICE CIRCUIT REQUIREMENTS

(USING METHODOLOGY OF SECTION 3 OF DLDCNS REPORT NO. 4) -

'CONVERSION~RELATIONSHIP: en (T, ) =C+Dan(T)

‘COEFFICIENTS
FORECASTS _. |
USED.. : c D
Lower ~0.466449 | 1.00745
o Upper .0.640105 1.01678 -
. ! ' I — i e —
LEGEND: T . - Total (public switched and other)
- o voice circuit requirement
T - Thousands of commerc1a1 te1ephone'

calls/year.



TABLE 11 : FORECASTS OF TOTAL NUMBERS {PUBLIC SWITCHED AND OTHER)
OF VOICE CIRCUITS REQUIRED BETWEEN MAJOR CITIES FOR
THE VEAR 1973.
CALGARY REGINA OTTAWA TORONTO WINDSOR QUEBEC
o TN AN IR p A
EDMONTON 456 \ ‘ \// ~ \// \/ .
7 -7 N
~ N ‘ :
SASKATOON // 251 /\ P /\ \ / . /
SUDBURY pd N 23 155 12 \
s \\\\\\ .
OTTAWA \ | \ / ' 543 38
e /\
: i 7
TORONTO / / >< \/ (f’ 397 \\
/ / \\\_, pd N N . : \
: ~ \ /\ Ny AN /\ / .
WONTREAL L < < \< — - 921

(END-TO-END REQUIREMENTS)




TABLE 19 :

FORECASTS OF TOTAL NUMBERS {PUBLIC SWITCHED AND OTHER)
OF VYOICE CIRCUITS REQUIRED BETWEEN MAJOR CITIES FOR
THE YEAR 1980. '

WINDSOR

LOWER

|CALGARY  |REGINA - | OTTAMA | TORONTO © QUEBEC
EDMONTON . | 12528~ NI IS IS
' 862 | NN '
. < , T
SASKATOON A ST
- 161 u \5\\\\_ N
. N
SUDBURY- | . o 509 s e
, 7 AN 36 252 18 ™
\/\ | —>
i} ™ 12,32 154
OTTAHA Kk z.322 o4
TINLTITN 1os 61
- / PR R T
TORONTO | */f/// <(:/ NEERNg el >
LTINS LT 867 I~
A S N ' (N ST SR , :
MONTREAL =',f\\\*’*/ff-, _ i::://f-' I\l I o NN P B
v N ~ N 18
(END-TO-END REQUIREMENTS)
- |UPPER
- FORECASTS: |PREFERRED




TABLE 13: FORECASTS OF TOTAL NUMBERS (PUBLIC SWITCHED AND OTHER)
OF VOICE CIRCUITS REQUIRED. BETHEEN MAJOR CITIES FOR
. THE YEAR 1985.
CALGARY REGINA OTTAWA TORONTO WINDSOR QUEBEC
. — e | . —
I > , - = _
EDMONTON gsggg N SN \\\\\\/,//’/\\\\\\
1,198 /////\\\‘\\,///// P RSN \\\\\
) S N / "~
SASKATOON ~ fﬁ?; \\\\,// N \\\\//// ~\\////
534 /\ , \ /\
™\ :
SUDBURY \\\\\\,///// \\\,,//// 234 1,328 113 \\\\\\/////”
A \\\\ 97 648 49
7 - 14 316 21 /,////\\\\\\
. g v
| OTTAWA h\\\\\,/////’\\\\\\////’ 6,379 467 ////)7
| , 3,708 187 -
~ ,/////\\‘\\\_/;////\\‘\\\. 1.514 75 \\\\\\
- PN N
\ e n
TORONTO ‘\\/f*///\\\\\n//’ ‘\\,/’/// N 3,579 -
,/;’///\\\\\\\ //////\\\‘ ”//f\\\\\ /’//\\\ 1,744
\\/ ~.i” \ 850 /
, ' . _ - ~ | : AT ,
MONTREAL \\t:>-//(/f\\5§>//” : >&<:” A::>,/’ \\;,//// g,ggg
e \\\\\\M//// N \\“\\,/’ S . 2:002

(END-TO-END

REQUIREMENTS)

FORECASTS:

-jUPPER

PREFERRED
LOWER




TABLE 14:.

FORECASTS. OF TOTAL NUMBERS (PUBLIC SWITCHED AND OTHER}
OF VOICE CIRCUITS REQUIRED BETWEEN MAJOR CITIES FOR
THE YEAR 1?90.

CALGARY | REGINA OTTAWA TORONTO WINDSOR QUEBEC
.| EDMONTON. .-"1§,Zg8j' Ny ~ N )
T Y \\ ’ \ N
‘ ' ' . N ~_ :
SASKATOON ,///// 5,618 ~
' ’832 \\\\\\;///// : //////\\\\\,.
SUDBURY \*\\ : \\\‘\\,//*// ' 630 3,765 330 ™~ _
U -5\\\\\ 179 1,183 89 :
' | 51 372 20 ,\\\\\\'
. \ \\\ I '
OTTAWA | ~ 19,108 1,544
' ' / 6,003 369 _
v <l 1.886 8g. 7.
| ‘ <7 :
TORONTO <::f/ ™ ,///// \»~<f“’ Tg:ggg ‘\\\\\\
' BN ,//’// U 1,024
o N T % N %
MONTREAL - / —t- \\ \\/ : \'i\ — .5,2122 N
| (NG \\a\\;,//// ' N 2480

FORECASTS:

- (END-TO-END REQUIREMENTS

—

UPPER
PREFERRED

LOWER .




FORECASTS OF TOTAL NUMBERS (PUBLIC SWITCHED AND OTHER)

TABLE 15
OF VOICE CIRCUITS REQUIRED BETWEEN MAJOR CITIES FOR
THE VEAR 1980,
1
CALGARY | REGINA OTTAUA TORONTO | WINDSOR QUEBEC
EDMONTON | 1,078 L N N SN
SASKATOON \/ 628 ) \\
SUDBURY / 52 346 27 >
\ - \
OTTAWA A \/ . 1,581 94
S
TORONTO / N o 017
/ AN PN T N /
N < ~ |- ~ ~
MONTREAL - \/ B < LN L 2108
. - \ S ,/ - _ -
P L . L ~| 7 \\

(FORECASTS OBTAINED USING FORECASTS OF END-TO-END REQUIREMENTS
MADE BY THE INTER-REGIQNAL. WORKING GROUP)




TABLE 16: FORECASTS OF TOTI\L NUMBERS OF- T(HAL :
(PUBLIC SWITCHED AND OTHER) VOICE CIRCUITS .
REQUIRED END-TO-END IN ONTARIO-BETWEEN
SUDBURY OTTAWA, TORONTO AND WINDSOR

FORECASTS
YEAR .. [LoWER [ UPPER
frers : | 1,268 1,268
1980 . 2,183 . 4,853 |
1985 2,820 12,080 |
11990 o ' 3,445 35,746 |
1980 (Working. Group) - {3,017 3,017




—
=)
jus]
-
™M
(2
~~d

FORECASTS OF TOTAL MUMBERS (PUBLIC SWITCHED AND OTHER)

orF

THE

YEAR 1973.

VOICE CIRCUITS REQUIRED BETHWEEN MAJOR CITIES rOR

(FORECASTS OBTAINED USING DIRECT GRAVITY MODELLING)

END-TQ-END REQUIREMENTS)

UPPER
PREFERRED
LOWER

CALGARY  |REGINA | OTTAWA TORONTO | WINDSOR QUEBEC
. } : . S y - - '/,' d*r - = - ' ./,\ '. . ’/.._\..:\' C e g
EDVONTON | 02 [ N \\'/,/ \ N NV o
. _ PEIAN pk IR T
| e _ N - I o
™ N P
saskaToon. | EER N N pd N
12 " ‘ N
e } ~7 yd \.:_f )
SUDBURY \/ B o8 2 N
Nz 152 R RN
- N T e S AN
N / ~ \ 650 3 L7
AN - = = —:: b =
mom ST ST ST ST
/ / \/ L \ R P IR
MONTREAL — ‘ = i \\\ \\/\ \ // 298
o N :
- \ » \\ N N ~ 460 i
( |




TABLE

FORECASTS OF TOTAL NUMBERS (PUBLIC SWITCHED AND OTHER)

18
*~ OF VOICE CIRCUITS REQUIRED BETWEEN MAJOR CITIES FOR
THE YEAR 19gp.
(FORECASTS OBTAINED USING DIRECT GRAVITY MODELLING)
CALGARY ~ [REGINA | OTTAWA  [-TORONTO | WINDSOR QUEBEC
EDMONTON R N N>
140 _,/,4’/. P ‘\i:>(/,/ )
~ | 31 1N S
SASKATOON e A BN S
- : | < IS
\\\\\\ 26 //////\\\\\\////// //f ~
NI ; ’ ) . ~—-—-T/-:-
- SUDBURY : \\\*\\ . 57 379 30 \\\\\\,,/’
. \ 47 320 24 N
. 38 270 15 LT
R \\\\\;///,/f\\\ — ~ 1.488 85 PP —
S ~7 1,246 64 ' N
TORONTO i \f:; \\\\\\ , L 1sg§g >~
| 7 ﬁf‘\\;'. _.f\\S\\ 2 fff\\;u,j‘ \\\\\g' B N P
i g : - DN . : . o~ o
* MONTREAL _\\\\\\ \\\if/f/,"' - \\\{,//// 1, gzg

T0- E

—~

END-

=

(D REQUIREWENTS)

FORECASTS:

UPPER =
PREFERRED
LOWER

«
Iad




SWITCHED AND OTHER)

TABLE 19 : FORECASTS OF TOTAL NUMBERS {PUBLIC
OF VOICE CIRCUITS REQUIRED BETWEEN MAJOR CITIES FOR
~ THE YEAR 1985. «
(FORECASTS OBTAINED USING DIRECT GRAVITY MODELLING)
| CALGARY | REGINA OTTAMA TORONTO | WINDSOR QUEBEC
— - ‘ . SRSSI. i
EDMONTON 25 L PN // \ 7 \ ) R
e = > SRS —
201 - \ - \ ST T
< <> S
SASKATOON e 62 ~ e I
; 48 > /:\
\ 37 / / / - ~ A .
| | \ 116 743 50 -
SUDBURY \ - \ 75 513 38. S
\ . L 2| N
3,665 256 | | .
OTTAWA / < 2,514 147
. / / 1,724 84 it
- \ N ah - . \
TORONTO e PN TR I P
MONTREAL \, \/ \ \/ \ ' \/ 1,987
- s T
e /\/ ~.7 o 1,185

(END-TO-END REQUIREMENTS)

FORECASTS:

UPPER

PREFERRED

LOWER




FORECASTS OF -TOTAL. NUMBERS ({PUBLIC SWITCHED AND OTHER)

TABLE 20:
| : OF VOICE CIRCUITS REQUIRED BETWEEN NAJOR CITIES FOR
- THE YEAR 19%0.
~ (FORECASTS OBTAINED USING DIRECT GRAVITY MODELLING)
_ R
I CALGARY | REGINA OTTAWA | TORONTO | WINDSOR QUEBEC
: ' = - » \ - : ac o - - / . - § \; '.,'. _v A
| ‘ ~ 1 ~ : i
' AT \\/ / \ \ <
E . . ) . . ‘\\ ) ’.//
SASKATOON \\\\\\/,//// 122 ' ‘ g 17
L 50 NI LTI
| TN T | <o
SUDBURY N N 237 1,458 122 NP
_';///z* \\\\¥\ AN 119 - 805 59 PPN
B | 60 445 - 28 |7 N
: . | SN 7,609 580 | ~_ | 7
OTTAMA [ <t ‘ S 22071 e \f><f |
| < //////\\\\\\/////f' 2286 104 SN
TORONTO \\\\\ >N pahNrd 5087 |
N ™ /\ . \ :_«'[4,2353 _. /, ‘
MONTREAL .‘////// BN Pl % 1\5\‘*<' el

FORECASTS: -

—
m
=
[}

~TO-END REQUIREMENTS)

UPPER
PREFERRED
LOWER




-KEEFER, T.A.J.
--Forecasting intra-provincial voice
circuit requirements.
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