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FOREWORD

' This Report contains a description of an Operational Research model constructed

during the-First Phase of the IRA Project. The purpose of the model is to simu-
late the financial consequences of various costing dnd accounting procedures and
of various revenue sharing schemes concerning inter-regional felecommumcqhons,
each. hme with a given state of the network and its operuhng characteristics.

The results of the first sumulahon runs are reporred herein. Confrcmy ‘o the practice
followed so far in the joint projects by the D,O.C., Sorés Inc. and le Laboratoire
d' économétrie de I' Université Laval, this Final Report of the current phase

. complements but does not replace the Interim Report, owing mostly but not ex~'

clusively to the very tight schedule imposed independently of the will of the

three participants. However, an effort has been made to make this Final RepcanL

as comprehensuve and autonomous as possible.

‘Finally the reader will also find a discussion of the plans for the Second Phase

of the Project and even beyond, although evidently these latter plcms are treared
in rm‘her genercnl rerms ‘

The Re’pg‘rf is not a comprehehsive treatise on telecommunications engineering,
accounting or, for that matter, Operational Research. Nor does it pretend to -
provide automatically solutions which could prefend to be "optimal" for the
cmrlers cmd/or the reguldfory agencies. - : C B

On th‘eother hand it is to be viewed in a wider setting as a contribution -towards -
the formulation of policies aiming at having an even more efficient telecommuni~
cations system, -in keeping with the’ broad social, ‘economic cmd pohhcal
ob|echves of Canada." : SR
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ABSTRACT
This Final Report on the First Phase of the IRA Project confuins.a first description
of the Inter-regional Telecommunications Model, by now operational, including

the software, though not yet fully efficient.

Two of its blocks, the Operating Block and the Policy Simulation Block,
especially the latter, are still in a rather rudimentary form.

A good deal of emphasis is put on the data requirements which would have to be

- satisfied to make the model truly realistic, and also on the nature of its outputs.

In fact, apart from its main outputs which assist in the financial evaluation of the

. various sharing schemes, costing procedures, traffic, network configurations, etc.

an important subproduct of the model is to serve as a framework for the collection
and organization of the relevant data. The purposes of the model were stated in
the Foreword which precedes this Absiract. The Report also contains the first
results of simulation runs. The simulation results serve two purposes:

- to illustrate the possibilities of the model
- to provide the benchfndrks

On the other hand one distinguishes "global simulations" involving the model as
a whole from "local simulation" involving the Accounting Block only: these laiter
simulations accept the results of the Sharing Block and thus implicity those of
Costing and Operating Blocks and such additional inputs as may be requured
(indicdted on the flowcharts in Section 4).

It is thus seen that the model explores aspects of inter-regional telecommunications
primarily in accounting and financial terms. It is neither a demand for felecommu-—
nications model nor a corporate financing model

Apart from the question of joint costs and of joint producfs and other indivisibilities,

the main intellectual challenge of the present Project is the handling of the highly
complex relations between average traffic on one hand, and peak traffic on the
other, béaring in mind that revenues are generated essentially with reference to
average traffic whereas costs are incurred to a very large extent with reference

to peak traffic. The interfacing of this model and its successors with those of the
HERMES series of models is also of considerable scientific interest.



“venir le modéle tout entier et les "simulations locales" ne faisant intervenir

'orgamgrammes dans la Section 4).

RESUME

Ce Rapport Final de la premizre phase du Projet IRA contient la premizre
description d' un modéle de la comptabilité des télécommunications inter-
régionales, maintenant opérationnel y compris la programmerie, bien que
inévitablement pas tout & fait efficace.

Deux (2) des blocs de ce modélé_, le bloc traitant du réseau et du trafic d'une
part et le "Policy Simulation Block" de |' autre, en padrticulier ce dernier, ne
sont encore que sous une forme assez rudimentaire.

Un grand accent est mis sur les besoins en données qu' il faudrait satisfaire

pour rendre le modele vraiment réaliste, mais aussi sur la nature de ses sorties.

En effef, & part les sorties principales qui concernent principalement I' évaluation
financitre des différents schémas de partage, les différentes procédures de calcul

. des coOts; du trafic et des configurations du réseau etc., ‘un sous-produit

important du modele est qu' il quisse servir comme cadre pour la collecte et
I' organisation des données pertinentes. Les objectifs du modele se trouvent
décrits dans le "foreword" qui précéde le présenf résumé.‘

Ce rapport contient également les premiers résulfcts des simulations. Les ré~
syltats’ des simulations en question servent:

- & |Husfrer les possibilités du modele;
-~ & fournir les premiers résultats chiffrés auxquels les résultats des simulations
subséquentes seront comparés. :

D*autre part, on fait une distinction entre "simulations globales" faisant inter-

que le bloc comptable: ces dernidres simulations acceptent le résultat du bloc
des schémas de partage et ainsi implicitement les résultats du bloc ob'on fait

le calcul de colts et ob on traite la configuration du réseau et du trafic ainsi
que d' autres enirées d' inputs dont on pourrait avoir besom (indiqué sur les

Il est ainsi’évident que le modele explore divers aspecfs des télécommunications
lnfer~réglona|es surtout du point de vue comptable et findncier. Ce n'est ni

un modzle de la demande pour les télécommunications ni un modele du finance-
ment des corporatfions. ‘

A parf Ia question de coOts conjoints et de produits con|omts et autres indivisibi-
lités, le d&fi intellectuel principal du présent Projet est la manipulation des
relations hautement complexes qui existent entre le trafic moyen d' une part et
le trafic de pointe de ' autre. On se souviendra que les revenus sont générés

_essenfie”emenf par référence au trafic moyen tandis que les colts sont encourus

dans une irés large mesure par rapport au trafic de pointe. L' inter-relation de ce
mod2le et de ses successeurs avec les modeles de la série. HERMES offre aussi un
intérét scientifique considérable.
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INTRODUCTION

This is the Final Report of the First Phase on the building of a simulation model,
called hereafter IRA, dealing with financial aspects of inter-regional tele-
communications in Canada. It is to be stressed that this is the first building of
what might eventually become a succession of perfectible models and thus
certainly does not represent the final formulation of the thinking of the team
members on this subject.

" One imporfunf purpose of this Final Report is to identify and evaluate, although

the latter is a hazardous task, the varlous options available concerning the
Second Phase of the Project.

It is to be stressed that this whole project constitutes in a sense a new departure

_ vis=&-vis the HERMES Project. The present phase of the Project, closed by

March 31, 1974 represents no more than an exploratory effort. The numerical
results which appear in this Report are to be considered as at best "semi-
realistic" being based largely on real but seriously simplified data and in places
on artificial (though reasonable) data and involving certain simplified procedures.

This Final Report in no way replaces the documents listed in Appendix A which
indeed contain masses of information essential to the continuation of the Project.

Moreover, this Report has to be read in conjunction with the Interim Report of
December 1st, 1973. :

The presénf Report represents the result of a combined effort by three participants
whose formal responsibilities were spelled out in the various official documents
and detailed sharing of the tasks handled by more or less informal exchanges.
The tripartite team consisted of the following organizations given here with the
name's of the specialists involved:

Corporcfe and Financial Affairs Directorate of the Nchoncl Telecommumccflons
Branch:

Mr. J.A. Guérin
Mr. G. G. Henter
"Miss M.R. Prentis

Mr. C. Lee has joined the feom members by Junuury 1974 in the plcce
: of Mr. N. Rasheed who leaves the D. O. C.

Soras in’c;. , Monireal:

- "Mr. J. Cluchey
"Mr. O. Eryasa

- 'Mr. D. Geller
‘Mr. E. Manis

Mr. R. Riendeau



Laboy;dfpire d'économétrie de |'Université Laval:

Mr. C. Autin
Mr. G. LeBlanc
Mr. T. Matuszewski

Being members of le Laboratoire, the following research assistants have worked
more or less intensively on the Project: '

‘Mr. F. Cdté
- Mr. C. Gilles
" Mr. B. Paquet
- Miss R. St-Jacques




SOME FURTHER PRINCIPAL CONSIDERATIONS

Although the IRA Project team started with a simple attempt to measure the
effects on carriers of alternative sharing schemes, it has never lost sight of
the possibility that this group of models is also to be used in the more or less

~ distant future to help the D.O.C. in handling the following policy queshons

| The financial viability of the carriers;

"Il To see which analytic devices, including simulation, could con-

structed to help to devise rational means of capital deployment and
utilization; _

Il Also, and this appears to be of great interest for D. O. C., the regulation
of interprovincial rates; this leads to the question of cross subsidization
of local versus long distance services. This again is not an area where the
coming phase of the IRA Project ought to engage itself. However it might
be useful if the models of the series were able to monitor the consequences
of ‘decisions taken in those areas. It is clear that this will have to go
chiefly through the Operating Block although also the Costing Block mlghf .
be involved here.

v 1t has'also been agreed, although this has not been formulated with any
preciéion, that a certain amount of conceptual work, and perhaps
certain simulation tests, will be made concerning the planning over time.:
Still following the guideline established earlier, no formal optimization
procedures over time will be contemplated but the problem will be handled
by repeated simulations with interfacing between machine operations and
human evaluations and decisions. '

The long=term objectives of the Project remain the same as stated in the Interim
Report of December 1st, 1973. One should expect a-more detailed formulation
of these objectives as time goes on.  On the other hand one should not preclude
in advance a gradual change in these objectives to take account of the rather:
rapid evolution of the realities of mfer-—reglonal telecommunications and of the
policies which affect them. ~ :

The formulation of "objectives" as constraints remains as important as ever,
especially as an instrument in the preparation of the eiemenfs of decision.

It appears inevitable that in the coming phase of the IRA Project the main
outputs will continue to be simulated financial statements (plus certain "signif-
icant financial ratios").
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Although certain additional types of outputs ought to be contemplated it is

to be noted that the financial outputs are essential if only to enable us to -
judge the resulis of the various simulations on the likelihood of the survival

of the system and of its various components, that is at the moment, at any
rate, the individual members of the inter-regional system. On the other hand,
it is possible that these financial indicators might be usefully accompanied by
certain additional outputs such as other measures of perFormcmce and of social
costs etc

At'this'poinf at least two important questions arise. It would probably be
premature to try to answer them now, but it might be helpful to state them:

what emphasis ought to be put on the evaluation of the performance of the
inter-regional telecommunication system, other than financial statements and
other monetary indicators. The second question is: ‘to what extent account ought
to be taken of other than inter-regional telecommunications even if the IaHer
conshfutes the prlmary if not the excluswe area of- mferesf

It will be'nofed however that virtually all the work done so far: data collection
and organization, conceptualization and software work have been linked to

~ inter-regional telecommunications proper.

All this comes very close to the difficult problem of linking the accounting and
the physical aspects of the problem and the problem which is both difficult and
delicate of management rights and the evaluation of the social significance of
performance. |t would be only to follow the spirit of the collaboration between
the D.O.C., and le Laboratoire d'économétrie, collaboration which goes back
three full years, to proceed with utmost caution on'this untrodden ground. Howeves;
there are reasons to believe that some real (i.e. operational and meaningful)
progress could be ditempted here with possibly some conceptudl work being done
already in the coming months.  One possibly fruitful avenue to explore isthe

~ amazing interchangeability of constraints and arguments in the objective function..

Some use of this approach is already being made in the current phase of the IRA
Proiecf. Broadly speaking, what this means is that indicators other than financial,
that is-indicators linked to the quality of service, survivability, the assumption

- of an appropriate posture vis-a-vis future developments, etc., may be handled

either as.objectives properly speaking or as constraints. It will be noted that
the concepts of duality,first iniroducéed in linear but now rapidly generalized
to other kinds of mathematical or economic programming, make it possible to
develop quantitative measures of performance in attaining the objectives of the
wide variety just mentioned, as well as the correspondmg frade~offs which are
mecmngful in a number of cases. :

One mig_hf note here that recent econometric and Operational Research techniques
make it possible to analyse and even to optimize certain large and complex system



without the necessity of going fhrough the detailed and to some extent inevitably

_arbitrary procedures for allocating costs and measuring outputs: (or rather contri-

bution of the individual elements to the overall output of the system).

It is to be pointed out that to a large extent the detailed information required
to- produce some non-financial outputs is already generated within the model
for the purposes for which the model is designed and thus one should not over-
estimate the resource commitment needed to produce these additional non-
financial indicators. This will become even more the case as the interfacing
of the .|RA'cmd HERMES groups of models progresses.

It is to be noted however that, where non-monetary and’ non—quncnal outputs
are obtained it is indppropriate to use the term trade-off to describe relations
between them. On the other hand the formulation of certain policy objectives
as constraints and the use of the concepts of duality makes it possible to put
certain money measures on qualitative characteristics of both inputs and outputs

- and also on the measure of performance of the system. Though of course for

policy making purposes eventually, the calculation of the appropriate trade-
offs will also involve human effort relying on more or less formal procedures.

It will be remembered here that it has been agreed that the models of the IRA
series will remain "man-machine" teams rather than fully automatic deVIces

In this manner, the models will be both more flexible and less costly to use.
What we are trading off is essentially the mathematical elegance of ophmal
solutions qgalnsf the excessive simplification and rlgldlfy which these solutions
would require if applied right across the board.

Whatever the lines of approach flnqlly adopted, there appears to exist a clear
consensus of all the participants in favour of simulation techniques even if
certain optimization procedures are locally used in our work: Some of such
optimization procediures may be both large and powerful such as the TRANCHE
modules of fhe HERMES group of models.

It will b‘e nofed-here thf the HERMES group of models is perfectly capable of |

" accepting additional financial constraints in so far as they take the form of linear

equdtions or inequalities in real or in discrete variables. There is in fact no
need to develop any addifionql softwqre.

However, there is no question of optimization over ‘the sysfem as a whole This
topic has already been discussed on a number of other occasions and relevant
documents are available. This should not preclude of course the use of local
optimization procedures such as linear programming described elsewhere or for
that matter of the TRANCHE modules just mentioned.

As fhmg; stand now the model cannot provide any information on the cross-
subsidization between the local and long distance services on one hand and also



on the trade-offs between different types of services on the other,although
the structuring of the model provides for the capability in this direction. It
appears that this in itself is not a priority requirement, though the question
is of considerable potential importance.

In so far as the question of the ownership pattern is concerned, itis not proposed
that the question of non-telecommunication subsidiaries be brought in in the near
future. However, the ownership in the inter-regional telecommunications area

" already gives rise to certain problems. For instance, certain routing patterns

may be incompatible with certain ownership patterns. If one wants to simulate
‘the effects of changes in routing patterns one has to consider the ownership
structure of inter-regional telecommunications, even without going beyond

this relahvely narrow domain. This is closely related to the preceding point:
how much emphasis and when is to be put on the notion of "enlarged networks".

It is pointed out that one of the major preoccupations.of the D.O. C. is with
intercarrier competition especially in areas which are highly competitive such

as private lines and in particular data transmission as against public message
traffic where there is virtually no competition. Again the question arises of

the "enlarged networks" on the one hand and on the other hand of the possible
non-compatibilities between the ownership patterns and rational routing arrange-
ments. :

Granted that cross-subsidization already mentioned above is potentially a
very worthy object of investigation, it is by no means clear how does one go

‘about handling this problem if he has no capablllfy, and no data of course,

for hcndlmg anything except inter-regional traffic in the narrow sense of the
term. It will be noted however, that the cross-subsidization problem touches
all the three long-term objectives of the Project as seen by the Department of
Communications. |f the D.O.C. decides to consider the cross-subsidization
aspects of the problem they will also have to dec:de how much effort is to be
devoted to: : :

- gomg into telecommunications other than inter- reglonal telecommunlcahons :
- properly speaking, that includes intra-regional but toll telecommunications,
- telecommunications between adjacent regions, and finally local services;

-~ the _(:oncepfualichion required to handle the effects of cross=subsidization.

It might be noted in passing that cross-subsidization’in. itself is of no interest.

Its importance lies in its being potentially perhaps a very visible and measurable
manifestation of the practices and policies in force at-present and of the policies
contemplated whose effort will first, of course, have to be evaluated.
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Concerning the internalization of simylations, this will clearly have to be left
to some eventual future phase. On the one hand the mathematical properties
of the model are very difficult to examine. What is more, any work in this
direction will necessarily involve a very heavy conceptualization and software
effort. Apart from these negative aspects there is also a real danger that the
automation, so to say, of the simulation procedures at too early a stage of the
building of a simulation model necessarily creates a danger of finding oneself
in a straight jacket of rigid procedures.

It is clearly necessary to review frequently the earlier thinking concerning in
particular the "Policy Simulation Block™ in order to make it a more and more
efficient device for preparing policy decisions and for producing measures of
performance. -



RESUME OF THE GENERAL LOGIC OF THE MODEL

The basic ‘Ioglc of the model, for the purposes of the First Phase remains almost
entirely that described in the Interim Report of December 1st, 1973 The main
blocks of the model are: :

- Opercmng Block

- C.OSfmg Block

- Shq;in_g Block

- Accpdnfing Block

- Polic.’:nyimulction Block.

The basic outline of the logic is represented by the flow chart appearing in the
Interim Report of December 1st, 1973. Detailed descriptions of the inputs,
methodology and outputs and corresponding logic flowcharts are provnded in
~Sect|on 4 of this Report for the first four Blocks.

- The Pollcy Slmulcmon Block remains in an embryomc stage in the present phase
of the Project. The Accounting Block serves among other things the purpose of
local simulations, described elsewhere in this Report. On the other hand at
present the Operating Block serves the purpose of accepting and manipulating
certain categories of exogenous |npufs and fransmn‘fmg to the remainder of the
model. :

The inferrelationships represented in the IRA all-inclusive model are approximations
of the regulated yearly activities pursued by the inter-regional telecommunications
carriers. From the initial state defined both with reference to the switching and
physical networks with known values and property structures, different patterns

of demand, cost calculations, sharing schemes and general rules are evaluated

from the financial point of view, for each parhmpahng carrler cmd for the

entire inter-regional communn‘y o

The Blocké mentioned above are the main sefs of sub-models which are needed in
this phase to simulate the financial consequences of the various conflgurcmons

of arrangements listed elsewhere in this Report.

Operating Block

In fhlis‘ Block the switching and physical network, the traffic configuration (and
the peak/average relationship), as well as routing patterns are defined for the
model ’rhrough data input and manipulation.



Cosfing. Block -

From the- information transmitted from the Operating Block and from input cost
functions, element unit costs per.unit of usage, and elemenf total costs are
calculated, and company incurred costs are derived by summadtion.

Shormg Block

Based on outputs from the Operating and Costing Blocks, different revenue and
cost sharing schemes are applied and the results transmitted to the Accounting
Block:  Firstly, annual stream revenues are calculated and secondly, sefflement
schemes are applied to distribute these revenues according to various costs
(Costing Block) and sharing schemes. The output is the operahng revenues for
all carriers by each category of service. :

Accoum‘_ihg Block

* From the outputs of the preceding Blocks and with supplementary inputs, this

Block builds financial statements and calculates "significant ratios" and solves

_ financial simultaneous system of equations as well as goal programming problems.
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- PRINCIPAL BLOCKS AND THEIR INTERRELATIONSHIPS

" Operating Block

This block constitutes the front end of the IRA Model and the starting point
from which information can be fed into the Costing, Sharing and Accounting
Blocks. The main components of the Operating Block are: the network
conflguruhon and ownershlp structure, the traffic conflgurcmon the rouhng
patterns, and, the average revenue structure which-in fact is derived from
the tariff structure. The program logic for this block is'shown in Diagram 1.

Nequr_k Configuration and Ownership Structure

The definition of the inter-regional network is a laborious task ‘b.ecduse a large
portion of transmission and switching facilities is shared for both regional and

“inter-regional usage. The regions have been identified as the geographical

service areas of the major telephone systems. To a large degree these areas
coincide with provincial boundaries. The significant exception is Bell Ccmada
which operates prmcnpally throughout Quebec and Ontario.

b _ :
The first sfep consists in the definition of the mfer-—reglonal switching network
which begins with the identification of the inter-regional trunk groups including
finals, full and high usage groups. - These inter-regional trunk groups provide a
means to identify the nodes which will compose the inter-regional switching
network. The definition of this latter network is reqchmg completion once you
identify the switching hierarchy and quantify,for a given period, the existing
trunking, intra- regxondl as well.as inter-regional, which inter-connect all
these points. ‘

The method of approach described above has been used to define the inter-
regional switching network for the end of the year 1970. ' This network which
includes 60 nodes in a 4 level switching hierarchy is represented in Appendix C
of the Interim Report on the IRA Project. Owing to the great complexity of
providing traffic data and, above all, routing information for a 60 nodes '
network, given the time and resources constraints, we hdad to work with «
reduced version of this more elaborated network. The reduced network in
Appendix F which includes 24 nodes has been derived merely by dropping all
switching nodes of level four.and the relevant trunks. - These remaining 24 =
points represent the major cities in Conada. R ’ '

The reduced network is a subset of the TCTS network and does not provide yet for
the interface with CN/CP and COTC switching facilities. Therefore, we did not
have to split the total switching capacity of any node between different owners.
When we introduce this refinement, the concept of the enlarged network, which
consists in ‘adding dummy nodes, will be used in order to fraction each switching
node into as many distinct nodes as there are carriers at the same location.




Operating Block (P1 - See Section 6)

Operating Block
Input

= facilities list

- routing of traffic .

~ service grade param-
eter ' :
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DIAGRAM 1

Logic Flowchart

C STA RT ) |

SUBROUTINE
COSTIN*

 SOTEeS ino.

Set up facilities routing;

identify co-owned links |

and identify use of
switching nodes

SUBROUTINE - -
- COSTIN®

Optional display
.. of results '

SUBROUTINE
CAP*

Calculate dimension of
interregional network

lbased on traffic carried

SUBROUTINE
USAGE*"

Optional display of
| dimensioning calcula-
| tions

* See Appendix B for listing

Update Master File
for transmission to
costing block
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Nevertheless, the total switching capacity of each node had to be split between
regional and inter-regional usage. A descrlphon of the computerized algorithm

which solves this problem of separation is provided in the forthcoming sub-section |
on "Routing". : :

It is worth noting at this point that no attempt has been made so far in order to
take into account the portion of the local switching equupmenf which is used at
both ends of dny inter-regional commumccmon

The second step consists in the definition, for the sume period, of the transmission
facilities network which subtends the reduced inter-regional switching network.
Although, any micro-wave link crossing a regional boundary.can, at that point,
clearly be identified as an inter—regional facility, the problem of separating inter-
‘regional from regional facilities remains for all other inter-regional links. Again,
the computerized algorithm which solves this problem is descrlbed in the forfhcomlng
sub-sechon on “Routing". : : '

The i}nfer—'regioncll transmission facilities network which we defi ned for the end of
the yedr 1970, comprises 39 nodes and includes only the major micro-wave routes
of TCTS. The interface with the TELESAT system has not been provided for because
the scn‘e“n‘e was not in operation at that ﬂme

The relevant information on the switching and fransmission networks is provided to
the computer on two dlfferent sets of data sheets whose contents are described
below. :

The fifsf. of these forms contains information on swifchin_g" nodes of the toll
sWitching nefwork; The following_ ifems are included for each node.

1. A code work or name for the node (e.g. AO4) -
2. A code number for the asset valuation function’ whlch is used fo vclluofe the
total toll facilities at this node. :

3. Level of exchange in the switching hierarchy (nof used exphcnfly in present
version of software). ’

4. Total toll switching capacufy in swm:hed trunks (lncludlng CCInCIdG U S.
trunks). . ; .

il

lnformcmon is provuded here for lnfer-reglonol swufchlng nodes on ly clnd nof

“for nodes whlch are bypassed by inter-regional traffic.

The second of these forms contcuns information on the trcmsmlsslon links in the
physlccll nefwork
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This information includes the following items:

—
.

A code word or name for the link (e.g. 0104)
2. A code number for the asset valuation function whlch is used to valuate
the toll facilities of the link.- L
3. Total transmission capacity measured in radio Frequency channels (R.F.C.)
4. Total length in miles of the transmission facility (necesscry since asset
~ valuation functions are in 1000$/mile).
5. Percentage indicating the % ownership of the westernmost partner in a trans-
mission fcmll’ry when this facility is co-owned (crosses a provincial boundary).
This Fac’ror is established on the basis of the distances on each side of the border.

In co- owned transmission links the asset valuation and incurred cost per c.c.s. are
split befween the two companies involved using the dclfc item 5) above.

In ecchof these sets of information, the cost function number refers to the asset .
valuation functions provided in the Costing Block which are used to valuate

the existing transmission and switching assets. The item on total capacity for
transmission facilities refers to the total regional and iinter-regional transmission
capdcity per individual link which is measured in terms of R.F. Channels. The
homologous item for switching facilities represents. the total regional and inter-
regloncl foll switching capacity which is measured in terms of switched trunks.

This mformcmon is used to establish a totdl asset valyation to which the Coshng
Block later cpplles a separation scheme in deriving the mfer—regloncl asset

-valuation (refer to Section 4.2. 1 for a complete descrlphon of the sepcrcmon
'problem)

Trcffic_»-Configurcfion

The main- categorles of services considered at the-inter-reégional level are publlc
messages, private lines and video program transmission. Owing to the lack of data,
the traffic streams with U.S. and Overseas have not been included for the current
phcse of the project. - C ‘

1. Publlc Messcge Based on ’rhe number of existing pomf ~to- pom’r lnfer—regloncl
trunks for the end of the year 1970, peak traffic has been estimated for each
-pair of points of the 24 node reduced network. . The amount of offered public
message traffic has been estimated by converting backwards from trunks to
traffic, using the Poisson and Erlang-B formulae, given the blocking and
overflow probabilities. The blocking probability on the final and full groups -
was set at 1%, and, the overflow probability on the high usage groups, at
10%. For the pairs of points which are not directly connected we have
assumed, for each pair of nodes in different numbering plan area, a traffic
smaller or equal to () what 7 high usage trunks can carried if engineered -
with an overflow probability of 10%; for each pair of nodes in the same
numbering plan area, we have assumed a traffic smaller or equal to (K)
what three high usage trunks can carried when engmeered with the same
ovelflow probability (10%).
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A gravity model was then used to determine the exact level of traffic
pertaining to each pair of these non-connected nodes.

As outlined in the Interim Report, a more rigorous method of estimation of
point-to-point traffic which will probably use a mathematical programming
approach, should be developed in the next phase of the project.

The point-to-point traffic estimated with the procedure described above

is the peak-hour traffic. But for the calculation of total annual revenue
per stream (and carriers) we need to know the total annual traffic from

peak in each stream. :Using a standard traffic distribution (1) for a typical
week day, comprising both residential and business traffic, the relationship
between peak and total daily traffic has been approximated as being 11.33%
(i.e. the peak~hour traffic represents on the average 11.33% of the total
daily traffic). From another study (2) we then derived the average relation-
ship between total week day traffic and total weekend traffic. This latter
estimate showed us that on the average the total weekend represents 15.5%
of the total weekday. traffic. These two coefficients were further combined
so as to give a factor of conversion that allows us to estimate total annual
traffic from peak traffic. ' L

The main weakness of this laiter approach resides in the fact that we have
applied the same 24 hour traffic distribution to all streams. This resulted
in the derivation of a unique peak to total daily traffic ratio for all pairs
of points. However, this approach was forced upon us by the severe lack

- of traffic data.

When we know the total-annual traffic for a given stream, before we con

" proceed to the revenue calculation, we must know: the traffic distribution

by classes of calls Direct Distance Dialing, operator:handled (Station-to-
Station) and Person-to-Person and for different periods of the day. Based
on the Trans-Canada telephone message study, cited previously o "tree"

_showing the total traffic Split has been estimated and is displayed below.

'i'SWi}c;hing Systems" American Telephone and Telegraph Co., N.Y.

Estimation of the price sensitivity of Trans-Canada telephone messdges:
Trans-=Canada Toll Studies, Chief Statistician's. Office, Bell Canada, .

April 1972.
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Total Traffic Split

(100%})
- Operator Handled - - — Direct Distance Dlolmg Pérson-—ofo—Person
(Station-fo- Stcmon) (55%) : (23%)
: (22%) o |
Weekdays (19. 8%) Weekdays {49.5%) B 23.0%
Saturdays _ Saturdays ,
e am-6 M [16.6% Csam-PM  [41.6%
- 6 PM-Midnight | 6 pm-Midnight [5.9 %
L"‘Midnight—.SAM' 0.8 % - = Midnight-8 AM 2.0%]| .
Sundays (2.2%)"

Sundays (5.5%)
8 AM-Midnight [2.0 % | 8 AM-Midnight - [4.95 %]

Midnight-8 AM [ 0.2 % | | Midnight-8 AM  [0.55 %

Firstly, the total traffic of 100% is split between Operator Handled (Station-
- to-Station) 22%, Direct Distance Dialing 55% and Person-=to=Person 23%.
Secondly, these percentages were allocated based on a 90/10 split between
weekday~Saturday and Sunday traffic and splits within these periods among
8 AM to 6 PM, 6 PM to Midnight and Midnight to 8 AM. This resulted in
traffic splits for the 5 periods for both Operator Handled (Station~to-Station)
and Direct Distance Dialing, and 1 full period for Person to~Person or 11
splits of the total traffic for the 11 classes of calls or "branches". " This
traffic split vector of 11 values is used in the Sharing Block as mentioned
‘ below in Section 4.3.

2.  Private L_mes. The point-to~point inter~regional private lines have been esti-
mated with a gravity model, given the total number of private lines region-to-
region. Owing to the great diversity of services (e.g. , radio program transmission,
data transmission, teletypes, etc.) included under "private lines", the tasks
of finding a tquff structure which is common to all those services was almost an
impossible one. The problem has been bypassed by assuming that all private
lines were " telephone private lines (voice)". :
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3. Video Program Transmission. ThlS particular service is tr eated separately
from private lines because of the indivisibility that characterizes the number
of circuits reqUIred for the transmission of any progrqm This is important
from fhe point of view of routing. : :

- We have assumed that progrqms were fransmitted from chcouver, Toronto and
Montreal to all nodes of the reduced networks. Each of those three sources has
~aone way T.V. Channel to all other nodes. ‘ '

Roufing .quferns

Owing fo-the non- -availability of a computerized routing clgonfhm, the major
challenge of the project at the level of the Operating Block consisted in gene-
rating'manually the routing of traffic for all services between all pairs of points.
Indeed, the combinatorial nature of the problem has rendered almost impossible
the manual derivation of the routing of traffic for three services in a 60 nodes
network (e.g. if we have one service and four routes pet pair of points in o
sixty nodes network, this would mean 7,080 rovtes := 4 LN -assuming

the rouhng is symmefrlcql) i ‘

The rouhng techniques are dlfferenf for public messages, private lines and video
program transmission and consequently the routing formats vary slightly.  What
follows is concerned with the most interesting of these which only relates to
public messages. In this latter case the routing procedure must start by
‘identifying all possible routes for any given pair of points at the level of the
switching network, given the switching hierarchy, the homing rules; the blocking
and overflow probabilities and certain routing rules An excmple of such rouhng
rules is:

- A ccll originating in ohe ladder for another can be offered to a ngh Usage
"‘ group only if that group terminateés in an ofﬁce in the Iadder in which fhe
cclled office is located;

- The above call must be deli\}ered to the called ladder (hotvia a third ladder)
‘ c’h’d can move only down the hierarchy of that lqdder. T

Secondly, this routing procedure must ldenhfy for each route in the switching
network the physical routing in the transmission facilities network: The format we
have qdopfed for the compilation of the routing information on public message allows
us to combine into one format the routing information collected at these different
levels. .As stated in the Interim Report, no information on routing is required for the
calculation of revenue by stream (and carrier); whereas, for the calculation of cost
per stream (and carrier) the routing information is essenhql Therefore, what we
finally have to identify For every pair of points is fhe rouhng oF traffic wuth respect
to the facilities network.
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The routing information in the case of public message is arranged in the following
manner: -

1. ltems.of data for traffic stream

- " originating node code name,

- terminating node code name,

- - _category of service (code number indicating wheiher service is telephone,
. private line, television,etc.),

- mier-—regloncxi both way traffic volume in ¢.c.s. for the peak hour,

- peak hour to average total annual traffic conversion factor, cmd

- ‘number of physical routes in stream.

2‘.' Fcir_ ecxch route within a ircFFic stream

- Percenfuge of traffic of stream using this rouie derlved from a corre- =
‘spondence between peak overflow probability and average overflow
.perceniage usmg the Commonweaifh Tableau shown in Section 5.2.

= - List of element code names (nodes and links) in the physical route.

—:': i‘F-or each segment of each route - a code indicating the use of the
. segment as a final full group or high usage group.

This information, along with the overflow probabiiify' and the final blocking
probability for fhe peak hour (also input to model) is used to establish the
dimensmn of fhe mfer regional network as a Funchon of traffic.

| This dimensioning involves the Foiiowing steps:

Flrsf, we obfcun peak frafflcoffered toa particular physicai route in the Foiiowmg
manner

- Aii'roures are identified as either high usage or final -full routes.

- if._p_»éak overflow probability is Po, the high usdge routes are assumed to
.recei\'/_e 100 (1 -,-Po)% of the offered peak traffic. -

- The final/full routes are assumed to receive 100 Po% of the offered peak
hafflc -

High_-,uéage groups are dimensioned as a function of the peak traffic offered to
this groups andthe peak overflow probability using the Erlang B formula for
traffic-to~trunks conversion. A discussion of fhe formula is given in Appendix H
(Dlmens:onlng Conver5|on Formulae).
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Final gréups are dimensioned as a function of peak traffic offered to this group -

and the findl blocking probability using the Poisson formula for traffic-to~trunks -
conversion-(See Appendix H. Dimensioning Conversion Formulae). Switching

nodes in all routes are dimensioned ossummg an average load of 21 c.c.s. per
switched’ trunk.

High.usage and final/full groups are dimensionedon a point-to-point basis.
When a-parficulcr element is used in more than one route, and in different

traffic streams, the total number of circuits in its dimension is the sum of circuits
required by pair of demand points. This summation is the last step in obtaining .

* the dimension of the physical facilities in the elements of the inter-regional system.

At shouild' be noted that the dimension of the inter-regional network is based on A

offered traffic without making provision for over-capacity. This is an area for
more development since some parts of the real system seem to be over-dimensioned.

Tariff -S'trUCtufe

For this current phase we have only been concerned wufh collection rates and

no accounhng rates and terminal chdrges have been specified anywhere. These
tariff structures are used in the Sharing Block as mentioned below in Section 4.3.

In the case of public messages, the tariff structure has been developed for a call
of an average duration of 5.5 minutes. The source for the rates is Bell Canada's
General Tariff. The tariff structure for public message is presented in the tables
below. ! C C ' ‘
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- Operator Handled Station-to-Station Calls
. - Weekdays Sundays
Distance - 8am-6pm épm-midnight | midnight+8am| 8ammidnight{midnight-8am
Miles | (Mon-Sat)| (Mon=-Sat) (Daily) (Sun) | (Daily) -
1-80 1.46 - 1.26 1.13 1.26 1.13
81-110 - 1.76 1.52 1.36 - 1.52 1.36
111-140 2.14 1.84 1.65 - 1.84 1.65
145-180 2.49 2.15 1.92 215 1.92
141228 - 2.85 2.40 2.15 |- 2.40 2.15
229-290 . 3.06 2.64 - 2.36 2.64 2.36
291-400 3.33 2.87 _2.56 2.87 2.57
401-540 3.60 3.11 2.78 3.1 2.78
541-680 3.90 3.36 3.00 3.36 3.00
681-840 4.05 3.51 3.15 - 3.51 3.15
841-920 4.20 3.66 3.30 - 3.66 3.30
921-1200 4.35 ' 3.81 _3.45 '3781 3.45
1201-1450 4.50 3.96 3.60 13,96 3.60
1451-1675 4.65 4.11 3.75 4.11 3.75
1676-1900 ' 4.80 - 4.26 3.90 4.26 3.90
1901 -over -.° .|  4.95 4. 41 4.05 ' 4.41 : 4.05
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Person
o fo
Direct Distance Dialing Person
, Weekdays Sundays
Distance 8am-6am | 6pmmidnight| midnight8am| 8ammidnight |midnight8am
(Miles) : (Mon-—ﬁSuf) (Mon=-Sat) (Daily) (Sun) (Daily)
1-80. 1.39 .97 .70 97 .70 2.26
81-110. - 1.68 1.18 .84 1.18 .84 2.74
111-144. ©2.02 1.41 1.0l 1.41 1.0 3.29
145-180. - 2.31 1.62 116 1.62 1.16 - 3.84
181-228. 2,60 1.82 1.30 1.82 - 1.30 4.29
229-290. 2,84 1.99 1.42 1.99 1.42 4,71
- 291-400. 3.07 2.15 1.54 2.15 1.54 . 5.13
401 -540. 3.30 2.31 1.65 2.3 1.65 5.55 -
541-680. 3.60 2.52 1.80 2.52 | 1.80 6.00
681-840. ' 3.90 2.73. 1.80 2.73 1.80 6.45
841-920. 420 2.94 1.80 2.94 1.80 6.90
921-1200. 4,50 3.15 1.80 3.15 1.80 7.35
1201 -1450. < 4.80 3.36 1.80 3.36 1.80 7.80
1451 -1675. 15:10 3.57 1.80 3.57 .80 8.25
1676-1900. 5.40 3.78 1.80 3.78 1.80 8.70
1901 -over 5.70 3.99 1.80 3.99 | 1.8 9.15

As we. gef more mFormchon on the distribution of calls by average holdmg time,
the number of fhese matrices will increase correspondmgly

In the case of voice prwate hnes, the tariff matrix used is the one of CN/CP which
is‘almost identical with the TCTS far|FF structure.

private llnes is shown below.

The_ tariff structure used for voice .
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Rate-Distance Monthly
(Miles) B Charge‘
101-110 §  451.00
111-121 -472.00
122-133 496.00
134-146 ' - 521.00
| 27462925 2,805.00
2926-3115 ©2,815.00
‘over 3115 ‘2,_825.00'

‘At last, concerning television program transmission, the average price of a
one way T.V. Channel per mile of micro-wave per year is estimated. to be
approximately $ 700. This estimate is based on the 1973 CBC annual report
which shown on page 52 the "coverage cost per mile of micro-wave leased
from carriers" as being $ 704. In addition, an internal study of D.O.C. done
by V. Lee Chong (1) dated December 19, 1973, quotes a study by Kenneth
Logan and Associates where the cost per one way channel (of Trans Canada
quality) per mile per year assuming a 30 mile hop would be approximately

$ 700, .

(1) Ref: CATV Micro-wave Cost Functions, V. Lee Chong, December 1973.
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Costi-ﬁg Block

General M.ethodology

In this part of the model we estimate the unit cost of capital and operation at
‘the element (node or link) level in the physical network. To that end, we
begin by estimating the value of assets employed in the provision of inter-
regional telecommunications services as a function of the amount of inter-
regional traffic offered to the telecommunications system. Unfortunately
published data on the size of telecommunication facilities is grouped into the
two categories of local facilities and long distance facilities (toll facilities)
and this latter category of facility serves both inter-regional traffic and regional
long-distance traffic. We are therefore faced with a separation problem in the
valuation of the assets serving the inter-regional telecommunications market.
Further, in estimating the costs incurred by each carrier in the provision of
inter~regional service again, due to the joint use of facilities, we have a
separation problem. |In this case, we have to separdte the costs of operation

_ by some reasonable scheme, and allocate the capital costs more or less arbitrarily

in order to obtain a unit cost of use for each element of the physical network.

For this phase, we have selected a simple procedure based on average costing

methods.. However during the next phase, we will attempt to develop more

. dhisticated costing methods including those based on the principle of causal

lesponsnbxllfy using the important notion of ‘incremental costing as distinct from

" avenage coshng

The prdgrdm logic for this block is shown in Diagram 2.
The é.o_m"pufafion of costs af the element level is derived from: -

a) The computahon of asset value of facilities mvolved in inter=regional '
‘sw1rch|ng and transmission operanons, :

b) The‘esfimation of capital costs;

c) ATHé’ésfimaribn of operating costs.

We re>vi>ew the procedures invoived in each of fhesé_ three §feps below.

a) F;f fh.e‘ cohpufution of asset values of facilifi:es;, fhé valuation functions

used are the step functions shown in Diagrams 3, 4, 5,6 and 7 following.
~ The functions are for the Followmg facilities:

DIAGRAM 3: Transmission by Microwave (choﬁnel size = 1200 circuits)

"DIAGRAM 4:  Transmission by Microwave (channel size = 960 circuits)

. DIAGRAM 5:  Transmission by Microwave (channel size = 600 circuits)
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Logic 'F.Iov'vchart o (from Diagram 1) Sores ino.
Costing Block (P1 - See Section 6) : :

Costing Block input
- Asset Valuation
| and operating cost

functions

SUBROUTINE
COSTIN¥

Set up asset valuation
functions

* See Appendix B for listing

4

SUBROUTINE ASSET*

Valuation of interregional asseis

1) Separation of tofal toll into inter
and infra regional parts

2) Separation of valuations into
accounting categories

. Da_fa -Séf l
Asset
Value

SUBROUTINE DEPREC*

Calculation of accumulated and
annual depreciation on each facility

!

SUBROUTINE CACOST*

Calculation of rate base,
rafe of return and capital cost

v

SUBROUTINE OPCOST*

Calculation of total operating costs,

and unit incurred costs for each

.| facility and sum over companies

Data Set 2\
M  Operating
Costs

Mcvtsfer
‘ File
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- DIAGRAM 6: Transmissi‘oh by Microwave (channel size = 480 circuits).
- DIAGRAM 7:  Switching Equipment

These functions give asset valuation (ordinate) as a function of the number

of installed radio frequency channels or switched trunks (abscissa) and are
constructed to include all investments required for a particular operation
(transmission for the first four functions; switching for the last. That i is,

the asset value obtained contains an estimation of the value of land, building,
station equipment, and general equipment as well as transmission or switching:
equipment, the first items being reflected mainly in the large initialstep, X,
of the function, and in the large supplementary step at eleven channels,Y,
while the cost of transmission or switching equipment proper is reflected in
each incremental step. (A X or AY).

The software has a built-in capacify to accept a composite index to enable.
the valuation of assets to reflect different methods of valuation including.
historical costs, replacement costs, reproduction costs and trended original
costs.

Considering the fact that these functions are the sole sources of valuation
for the assets of the inter-regional system, it is evident that a disaggregation
problem arises when we wish to convert this information to financial infor-

" mation for the carrier's Balance Sheet. The Balance Sheet breakdown of

assets is by categories of;

1) Switching equipment
2) . Transmission equipment
3) Station equipment

4)  General equipment

5)  Buildings, and

6)  Land

.To_ obtain the value of equipment in this breakdown we must i) disaggregate
the vdlue of switching facilities into its component parts of switching equipment,

station equipment, general equipment, buildings and land; ii) disaggregate
the value of transmission facilities similarly and iii) otbain the value of -
station equipment, general equipment, buildings and land by summing res-
pective items in i) and ii). ~

The value of switching equipment, or transmission equipment is obtained
direéctly from i) and ii). The disaggregations of step i) and ii) are based on
ratios shown (with their sources) in Table 17 of Appendix G. '

The problem of separation of the assets used for inter-regional operations and
those used for regional long distance service is mentioned above. In this
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version of the software the problem is handled as follows. The program
takes, as data, the total toll switching capacity for the nodes and the
total transmission capacity for the links, regional as well as inter-regional.
This total capacity is used with the valuation functions to establish a total
toll investiment valuation. The amount of this valuation to be attributed

to the inter-regional sector is calculated as a proportion (for each element)
as follows:

Let K(x) be the cost function
X1 is total toll capacity of the element (trunks or circuits)

X2 is the calculated inter-regional dimension (trunks or circuits) (this
calculatéd capacity is based on peak traffic as outlined in Section 4.1) -

Xz is less than Xj
The valuation of the assets for the c_apcxcﬁﬁy X9 ar‘epbtdinéd by the formula
Vo= _K(X]) % ©, where K is the relevant cost anction.

This is equivalent to a valuation as shown in the following diagram at point C

Asse’r .
Valuation
_ N

. Capacity

That is, the inter-regional element with capacity X5, is not valuated at
K (X2) (at point B), which involves imputing all fixed investment to inter-
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regional services, but rather at point C which involves inputing only a
jproportionate part of fixed investment to inter-regional facilities. This
method, of course,. is an average costing method. ‘For a mulh-perlod

model, it will be important, as mentioned above, to establish the incremental
costs of growth due to expansion in lnterwreglona! traffic. However, for -
sunk costs (the equipment already in place) we have little choice but to
separate the costs on an average basis as is done here.

The estimation of capital cost is done in two steps:

i) eshmahon of accumulated depreciation reserve and annual depreciation
for each element of the inter-regional system, and ;

i) - ealculofion of cost of capital as-a percenfogeef the net rate base.

The calculation of accurulated deprec:ahon is done for each elemenf usmg
the Followmg formula:

- Accumulated Depreciation Reserve = Asset at Cost x (1 - Life Expectancy/

" Average Life) x (I - Net Salvage Fraction).- This is based on the ASL
- method of depreciation.

- "'The variable "Life Expecfoncy/Average Life", Wthh is normally based
on survival curves for different facility classes is here fixed at .75; «
figure selected as representative of the telecommunications industry.

“In future development, survival curves will be incorporated, and the
calculation of "Life Expectancy/Average Life" will be refined. The
~ variable'Net Salvage Fraction" is an exogenous input. At present,
~ some work has been done on the incorporation of equal life group
depreciation methods and accelerated depreciation methods. (double
declining balance and sum-of-years-digits). However, further concep-
tualization and consolidation is necessary in this area. Annual depreciation
is estimated as a fraction of total asset at cost for each element. This’
fraction reflects the average age of the element in quesflon, and is .
. given as input. :

Cost of capitdl.is calculated as a percent rate of return on the net rate base,
the latter being derived from a calculation of total asset at cost, less
accumulated depreciation plus a provision for working capital. The rate

of return for each carrier is a function of desired rate of return on equity,

-dverage long term interest rates applying to the carriers debt, the debt

capital ratio and tax rate; all of these being exogenous inputs to fhe model,
varlable for each carrier.

Ope‘rqting costs are estimated using proportional cost functions. We obtain
costs in the categories - maintenance, marketing and commercial, traffic,
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property and non-income taxes, and other expenses by applying percentages to
the at cost value of each element of the inter-regional system. These
percentages vary from company to company, and are shown in Table 17 -
of Appendix G. By this method we are implicitly assuming that operating
cost in each of the 5 categories are fixed percentages of total company
asset at cost, and the amount of operating cost attributed to each element
. of the mfer-regxonql system is in the same proportionto total operating costs
as the proportion of element asset value to total company asset at cost.
This is an arbltrary rule which max be improved upon in future development.
Furthermore, since the element asset value is based on the amount of offered
traffic (through the dimensioning process in the Operating Block, Section
4.1), the allocation of operating costs,being relafed to value, is therefore
related to usage .

Inputs and Outputs

To summarize the above notions, a list of inputs and outputs of the cost -block
is provided. : :

The inputs are as follows:

1)  For each element - the specification of the asset valuahon function to
be used.

2) For transmission links - the length of the link and a specification of fhe
frachonal spllf in cases of co-owned links.

3) For swn‘chlng nodes - the number of fixed installations (| e. number of
bui ldlngs) at the node. '

4) A specnfnc_ahon of the asset valuation functions in terms of the following
parameters:

- . number of R.F. channels in system 1

-~ number, of R.F. channels in system 2

~ - Radio Frequency channel size

-  protection parameter

- value of first step in system 1 (X)

- value of additional steps in system 1 (AX)
-~ value of first step in system 2 (Y), and

-~ value of additional steps in system 2 ( AY).

‘Valuation index for adjustment of the valuation according to the age of
the facility, to permit different methods of value ‘estimation.

;!
~~

6) Proportional cost functions and other financial parameters for each carrier
for the calculation of incurred costs. (a complete list is shown in Table 17

of Appendix G).
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7)  Net salvage information for each carrier including:

- ratio of salvage to element asset value .
' - - ratio of cost of removal to element asset value, or
- ratio of net salvage to element assef value

The. oufputs of the cost block are shown in full defall in Sechon 5 3. The

prmupal results produced are the following:

1) Element unit costs in 'IOOO's $/c.c.s.

2) Totél incurred costs for'edch element

3) Totdl fncurred costs for each carrier including categories of:

- maintenance,
" -~ marketing and commercial,
-  troffic,
-+ property and non- mcome taxes,.
~  other expenses,
- 'depreciation, and
- cost of capital.

4)  Inter-regional balance sheet items in the following categories:

-.  switching equipment,
-. * transmission equipment,
-- " station equipment,

~- - general equipment,

~  buildings, and

- land.

for the items:

- - assets at cost,

- . accumulated depreciation,
~  additions,

-~ retirements,

- - annual depreciation,

- salvage, and

-~ cost of removal.

Sharing Block

In this block the operating revenues after settlement for all carriers by category

of service dre calculated. The program logic for this block is shown in Diagram 8.
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The input for this block is 1) the average annual total traffic for all streams
which is calculated endogenously in the Operating Block; and 2) exogenous
revenue calculation data (stream distances, tariff structure and traffic splits).
For each stream, the annual stream revenue is calculated in the following

~manner. The total traffic (based on 5.5 minutes holding time) from the operations

block is split into categories of direct distance dialing, operator handled and
person-to-person for certain times of the day and for Sundays versus week days.
For each of these categories a tariff rate or more correctly a revenue for 5.5
minutes is applied according to the stream distance to calculate stream revenve.
The traffic split and tariff rates are discussed in detail in Section 4.1. Opercmng
BIOCk

Everytim’e_ two or more carriers are involved in transmitting messages, settlement
schemes are applied in order to share the generated stream revenves. Four
categories of settlement exist according to the geographical situation:

i) adjacent members

ii) three or more TCTS members

iii) Canada-U.S. (TCTS and A.T. & T.)

iv) Canada-overseas.

A fifth category, negociated settlements, can be applled for COTC- Domeshc
carriers (TCTS and CN/CP) and CN/CP-Western Union (Canada-U.S.). For
negociated settlements the results of applying the settlements, i.e. the revenue
for each member is all that is required. In this first phase of IRA, the stream

revenues applicable to categories of settlement i) and ii) were shared according
to four basic settlement schemes:

1) Full Division Scheme

2) Commonwealth Type of Settlement Plan

3) Old Commonwealth Settlement Scheme

4) Mixed Settlement Schemes

These schemes are described in the Interim Report, December 1, 1973 (pp. 15-17).
With the exception of the Full Division Scheme (TCTS) the remaining three are -
avullable for simulation purposes.

The Old Commonwealth Scheme distributes revenue for all streams in proportion

to total incurred costs for each carrier. This scheme (and TCTS) do not require

unit costing and facilities routing and effectively are not based on usage on a
stream-by-stream basis. :
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The Commonwealth and Mixed Schemes are based on usage, that is, the terminal
and transit partners are identified in each stream and appropriate costs are
calculated based on facility utilization and unit costs provided by the operating -
and cost blocks. These asset values énd incurred costs, calculated forroutes and
streams, are the basis for the allocation of costs and fhe shcrlng of revenues
according to the particular scheme. :

he output of this block for any settlement scheme, is the total operating revenue
distributed to each carrier for its inter-regional activities.

Accounting Block

In contrast to the "costing" included in the cost and sharing activities, the
accounting activities are concerned with the application of telecommunication
financial accounting logic for the purpose of preparing the customary financial
statements, and for generating significant ratios and indicators.

The inputs for this block are from two sources: Firstl'y, cost and sharing input

_ for inter-regional activities is provided endogenously within the program, and

secondly, the balance of inter-regional financial input and all regional financial
input is provided exogenously to the program. .The program logic for this block
is shown in Diagram 9.

An integral part of the Accounting Block logic consists of simulations based on
simultaneous accounting equations using linear and non-linear programming.
These simulations reflect certain "what if" situations and their effects on financial
statements and financial indicators. This ared is detailed in Sections 5.4 and 5.5.

Data -

In conformance with the basic principles of the accounting logic employed in the
IRA Model, the basic information required for the Accounting Block comprises
the asset-and liability data at the beginning of the period and the changes during
the period. The changes also include the revenues generated and the expenses
incurred during the period. Working around this basic principle the IRA team

~made consistent efforts to define and generate data at the lowest possible level

of details-e.g. asset values by category of plant at the level of elements. This
approach is also intended to be maintained in the future development and accord-
ingly it is planned to make additional efforts to identify data at the "grass root"
level where it was not possible to do so in the first phase of the project.

The most important data category is the information related to the physical

assets, namely data reflecting their initial state at the beginning of the period
and the changes (additions and retirements) during the period. The basic asset
data by plant category provide the direct base for the computation of depreciation
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expense, accumulated depreciation, elements of deferied taxes and, in the
current phase of the project at any rate, of the operating expense. The physical
assets represent the predominant majority of the total assets which also include
the other assefs e.g. current assets and deferred charges. The total assets are
to be matched with the total liabilities. These are predominantly determined
by the capital structures and the deferred credit - primarily deferred taxes if
applicable - positions of the companies. Accordingly, the total liabilities are
composed of the data representing the status at the beginning of the period and
of the changes during the period. The changes are the results of the financing
sourcing schemes and of fhe availability of funds from operations during the
period.

The basic logic of the accounting block was structured around the above charac-
teristics. The precise conformance with the rules of accounting was assured by
including in the logic the principal algorithms describing the accounting process.
All data were categorized into defined terms as shown on Tables 1 to 8 of Appendix
G. The definitions of the categories are implicitly given by the inter-relations

of the data elements as structured in the financial statements and by the underlying
qccounfmg algorithms. This procedure was designed to permlf precise definitions
of the data elements required as input and relating the mpmL to the outputs from

the calculations.

Tables 1 to 9 of Appeﬁdix G represent the input requirements, at the level of the

~ AccountingBlock, for the purpose of performing computations, and for the

generation of financial statements and significant ratios of inter-regional activities.

It will be noted that for the computations pertaining to the inter-regional activities

endogenous information is also provided from the Costing and the Sharing Blocks.
Table 17 of Appendlx G represents the accounting fype mput data reqU|red for
computahons in fhe Coshng Block.

Tables 1 io 9 and 17 of Appendix G are examples of  data pertaining to the
operation of BC. Tel. -1t is to be noted that the data represented in Appendix G
is not actual information reported by the company. The data is the result of a
series of preliminary estimates for the purpose of designing and testing the
Accounting Block, and to a limited extent the Coshng Block, of the IRA Model
in the Flrst phctse of the project.

As a firsf approach to provide initial data, the company totals. were split into
regional dnd inter-regional data using various estimates and by necessity certain
arbihdly decisions. |t was assured, however, throughout this process of data

manufccfurmg that through the application of the IRA ‘accounting logic both
the inter-regional and the regional sets, and the data elements therein, conform
to the conventional accounting rules in their own rights. This initial split was
necessary, in addition to the requirements for the desngn of the accounting logic,
to create an initial benchmark to which subsequent results of finer separations
and data tuning, and the results of sample simulations may be compared.



-39 -

"Splitting" of companys' total values of financial information into inter-regional
(IR) and regional (R) sectors is the first step for the construction of input data

base for the Project. The financial information contained in the Annual Reports
to Shareholders of companies under consideration, though inadequate on its own,
constitutes the majority of the pre-split data. We utilized most of this information
directly or indirectly. . However, all values were categorized according to our

 Accounting Block logic which is expressable with a closed equation system.

In order t6 move from the beginning to the end of the period and in order to
make the Regional Data comparable and indeed compatible with the inter-
regional information, we additionally need splits (i.e., from the companys'
total) of information on plant at cost at the beginning of year, gross additions,

retirements, costs of removal, salvage values, annual depreciation rates,

accumulated depreciation-at the beginning of year by the following categories of

Aequupment and facilities: switching, fransmission, station apparatus, general
-equipment, building, land and plant under conistruction. The last two items

require no data on retirements, costs of removal, etc. i.e. on items of depre-

~ ciation accounfmg

"Revenue breakdowns and splits into R and IR categories are required by services
e.g. publlc message pl‘lVlee lines and program frcnnsmassnon

In order to' enhance the degree of manoeuvrablllfy of the IRA Model in terms
of pohcy simulations, depreciation, CCA'S, income taxes and deferred income

tax are treated in the IRA as endogenous variables, the values of which are to

be calculated and also to be variable. Development of such calculations requires
information on CCA rates by classes, net additions of plant by classes, UCC at
the beginning of year by CCA classes and, addmonal expensing of costs for tax
purposes (AExpenses)

Availability of Data:

For all practical purposes the only actual data available at this time is that
contained in the Annual Reports (to the shareholders or to the public) of the

companjes. This information is the aggregate result of the overall company

operations. In practical terms this information does not contain any one of the
basic information elements or break~-downs required as input into the IRA Model.
The only exception to this general status is the cdse of Bell Canada where due

to the frequent rate hearing procedures more actual information at lower levels

of details was available. However, the only indication as to break-downs
between regional and inter-regional operations available to the IRA team consisted
of the totals of the assigned plant and assigned expenses of the member company's
within TCTS in the context of the full division of revenue schemes for the year
1970, and of the TCTS revenues-after division. This information was provided
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by TCTS to D.O.C. It should be noted, however, that even this information

is claimed by TCTS as not representative as to true separations of assefs and costs.
Furthermore, the TCTS assigned investmentis and expenses also include the -
terminal portions of the inter-regional operations, while in the first phase of
IRA, at any rate, the required data in question is that pertaining to the inter-
regional switching and transmission network only. As an additional observation
worthnoting, the TCTS assigned investments and expenses excluded that poition
pertaining to adjacent members' traffic, while the IRA cons:dercn‘xons also
included this activity.

Due fo fhe lack of actual data the laborious tasks of "manufacturing” the .
required data had to be undertaken within the activities of Phase One of the

IRA Project. Consequently, the numerical results produced in the IRA Phase One
sample calculations are not to be viewed directly as representative of real life.

However, the data manufacturing process enabled the IRA team to design and
test the basic logic of the model and to Jive indications of various sensitivities,
the directions and orders of magnitude of changes whlch resulted of ‘various
sxmulchons with the manufactured data. :

Replacement of Missing Data:

1), Allocating plant at cost into IR & R sectors and among plant categories:

Consultations with D.O.C. experts, collation of and comparisons with more
readily available U.S. data persuaded the IRA team to accept TCTS assigned
mvesfment as a first estimate of IR plant at cost. Based on this reasoning the
carriers' total plant at cost at the beginning of year was split between IR and
R sectors, the TCTS Assigned Investments being used as IR values. Distribution
of these plant values among plant categories was done, by necessity, through
employing arbitrary decisions. The IR plant at cost, that is TCTS assigned
investments, was distributed among categories in the following proportions:
Switching 35%; Transmission 55%; Station Equipment, zero %; General
equipment 2%; Buildings 7%; and Land 1%. ‘The regional counterparts were
determined simply as the remainders of company total values less IR values
calculated with the above ratios by categories. The company totals of plant
by categories were avdilable through the courtesy of Statistical InFormcmon

Directorate, NTB, D.O.C.

2) The annual depreciation expenses and accumulated depreciation balances
were calculated, using categories of plant at cost data and depreciation rates
based 'on Bell Canada's data, and based on the experience of D,O.C. experts.’
Inputs on additions, retirements and net scxlvcxge values were constructed on
fhe basis of similar procedure

3) The allocation of operating revenuesinto IR and R sectors was done on a basis
consistent with the allocation of plant. The TCTS allocated revenues (after
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revenue divisions) were accepted as the IR revenues. These IR revenues
were further distributed among types of services using proportions of the
company total revenues, with the exception that no local service revenues
were atiributed to the IR sector. The differences between company totals
and the IR assigned revenues by each revenue class yielded the regional
revenues. '

4) The Total Operating Expenses allocated to the IR sector were calculated,
with some adjustments, based on the ratios of IR plant at cost to company
total plant at cost for each company. The Total Operating Expenses by
company were allocated among expense items based on the distribution
pattern of the company's total expenses. The differences between the
company totals and the IR expenses by expense items yielded the Regional
sector expenses by items.

5) Current Income taxes and Current deferred income taxes totals for the
companies were taken from Annual Reports. However, in order to ensure
manoeuvrebility kr introducing different tax schemes, the current income
taxes-and deferred income taxes for the normalized case and the current
income faxes for flowthrough company were treated as calculable, using
the algorithms illusfrated in Tables "A" and "B" of Appendix G; with
appropriate assumptions on Expenses and CCA rates based on data
available from Bell and BC. Tel. and based on ’rhe experlence of D.O.C.
experfs.

6) The calculation of the Average Interest Rate (AIR) of the outstanding debt
at the beginning of the period, and the interlocking calculations with
New Debt (during the period) and the interest rafe on new <:leb1L (NIR) are
shown on Table "C" of Appendlx G.

Gene‘rcmon of Financial Stctemenfs and Significant Ratios

The following sequential steps were followed in order to generate financial =
statements. (Income Statement, Balance Sheet, Refomed Earnings and Source

“and Uses of Funds) and Significant Ratios:

1) Based on endogenous inter-regional input the inter-regional income
statement was generated in part until "Income before income taxes and
debt - service charges". Based on exogenous regional input, the regional
income statement was completely generated.

2) Based on endogenous inter-regional asset data dnd applying standard methods
of calculating end of year assets at costs, accumulated depreciation and
cost less accumulated depreciation, the inter-regional assets, beginning
and end of year, of the Balance Sheet were generated in full.  Similarly,
based on exogenous regional input the reglonal Assets, beglnnmg and end
of year, were generated in full.
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Inter-regional capital cost allownace and deferred taxes (based on Alternative
2; see Interim Report, Appendix F) were calculated using exogenous ratios
e.g. to calculate undepreciated capital cost at beginning of year and using

“previously calculated values such as "Total Telephone Plant at Cost".

Regional deferred taxes were provided exogenously.

The regional liabilities, beginning of year, were all inputted exogenously.
The inter-regional total liabilities beginning of year, was equated to inter-
regional total assets, beginning of year, (calculated in step 2). These inter-
regional total liabilities we re then split into its components (e.g. current

- liabilities, total debt) in the same proportion as regional total liabilities at

the beginning of the year. N.B.: Owing to this proportionate splitting and

~ computer truncation certain figures may not add up within statements and
- insignificant imbalances occur.

Certain inter-regional end of year values needed in the next step were
calculated in proportion to.regional values and the ratio of inter-regional
assets to regional assets. These are repayments of long term debt and increase
in sinking fund assets, current liabilities and other deferred credits. Inter-
regional end of year deferred taxes were calculated based on step 3, and
exogenous initial and prior deferred taxes.

At this point five inter-regional values 1) end of year debt,2) end of year equity
3) net income and 4) increase in capital stock equity and 5) increase in
total debt could only be solved by simultaneous. accounting relationships.

Five relationships reflecting accounting equations and the debt capital

ratio were used. Four of these are identical to the simultaneous linear
equations used in Section 5.4 (equations 2-5). Equation 1" (Section 5. 4),
equating Sources and Uses of Funds, could not be employed since some end

of year assets and liabilities were not yet calculated and a fifth equation
was developed. This fifth equation which balanced end of year Total Assets
and Total Liabilities (=Equity + Debt + all other Liabilities) is equivalent to
the Source and Uses of Funds equation which effectively reflects all changes
during the year in Assets and Liabilities. The constants for these five relation-
ships were previously calculated and therefore are avallable to solve for

fhese five inter-regional values.

O_ncé the increase in total debt was calculated in the previous step, debt
service changes and income taxes were calculated and the inter-regional
income statement completed.

Once net income was calculated in the previous step the inter-regional -
Retained Earnings Statement was completed. The regional Retained Earning
Statement was also completed.
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Inter-regional retained earnings, end of year, was calculated based on
the Retained Earnings Statement. The difference between total equity,
end of year and retained earnings, yielded the capital stock, end of year,
which was split in the same proportion as the beginning of year. Similarly
component of total debt, end of year, were split in the same proportion

as the beginning of the year. This completed the inter-regional and regional,

Liabilities, end of year, of the Balance Sheet.

The change in Working Capital during the year was calculated based on

the completed Balance Sheet. The change in Miscellaneous, was calculated
based on mlsceHaneous items not appearing elsewhere in the Source and

Uses of Funds Statement but reflecting changes in the Balance Sheet. The
items are deferred charges, other deferred credits, net salvage value
(salvage value - cost of removal), other adjustments (net) and share issue
expense. At this point the inter-regional and |eg|ond| Source and Uses of
Funds Statements were completed. '

The company total financial statements were all completed by summlng over
infer-regional and regional elements.

The significant ratios were calculated for inter-regional and company total
financial data.

Outputs

The outputs from this first section of the Accounting Block are the four financial
statements: ' -

1)
2)
3)
4)

Income Statement

Balance Sheet

Retained Earnings Statement
Source and Uses of Funds

for the activities of the carriers based on:

1
2)
3)

Inter%‘egionul activities
Regional activities
Company total

Samples of these statements are shown in Section 5.3. In addition, 27 significant
ratios were calculated based on these financial statements and other exogenous
input such as the number of telephones. These ratios are explained in Table A
below, which is included with a sample, both of which are shown in Section 5.3.
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SIMULATIONS

General considerations

The development of the model in terms of distinct but interrelated blocks, each
performing aprecise function, allows or a great flexibility in the use of the model
as a simulation tool. Indeed, simulation runs are possible at the level of each
of the four main blocks (Operating, Costing, Sharing, Accounting) through the
variations of the input variables, initial state parameters, and/or the compu-
tational logic (e.g. various depreciation algorithms). One might note at this
point that although the IRA Model is primarily a simulation model, local
optimization is possible particularly at the Accounting Block level. Although
the name of the Project (Inter-regional Accounting Model) indicates a strong
emphasis on the accounting side, it is worth noting that the functioning of the
whole model relies on a fairly extensive definition of the premises (network,
traffic, ..., costing, sharing) on which the actual inter-regional system is
operated.

At the level of the Operating Block, the variations may bear on the network

“configurations, ownership strucfure, routing pattern (e.g. changes in the routing

rules and overflow probabilities), tariff siructures and traffic configuration. It
must be kept in mind that traffic, routing and network are three interrelated
components of the model which cannot be varied independently of each other.
(Appendix E). In the Costing Block, one might envisage various methods.of
defining and allocating the costs associated with the provision and operations
of the inter-regional network. The predominance of joint costs may also call -
for the testing of different methods of separation. The simulation exercise at
the level of the Sharing Block is done through the variations of the settlement
schemes used in the sharing of costs and revenues arising from the provision,
operation and use of the inter-regional network. In the Accounting Block,
changes may bear on different accounting methods concerning among other
things, depreciation, taxes (including the treatment of deferred taxes) and
capifalizing versus expensing, and on the different methods of financing. It

is to be noted that the effects of all changes in each of the blocks must ultimately
be reflected through the financial statements produced by the model for each ot
the carriers.

A flfll’l block the Policy Simulation Block, will be developed durmg the coming
phase. One cannot be sure to what exient this latter block will have a distinct
phys:col existence from the software point of view as the other blocks now have.
Moreover, although policy problems (see Section 2) have been identified, there
do not exist any apparent unanimous quclnh tative criteria permxttmg evaluation of
the results of the simulations. Thus, it is clear that the IRA Model in its present
form is not an optimizing model.
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As far as the logic is concerned, the IRA Model is a deterministic representation
of the annual inter-regional telecommunication activities. In each block, we -
can identify those input variables which are under governmental control and
those which are not. The simulations with these two categories of inputs are
interesting.in the sense that the results with the first category can be interpreted
as the consequences of modifications of the governmental policies. The results
obtained with the second category are interesting from the point of view of a
potential user of the model who wish to know the conditional impacts on some
endogeneous variables, given some changes in the inputs occasioned by some
external effects. : . : :

A pldh ‘of simulation for the current phase

The simulations discussed in this section refer to simulations which are possible

_in the Operating and Sharing Block. The first series of simulation runs are

accomplished with the intention of demonstrating the capabilities of the software,
and testing the sensitivify of various outputs to changes in the input parameters.
In a model of this size, there are a great many parameters which can be modified
and hence some choice has to be made. In these simulation runs, a distinction

is made between descriptive parameters on one hand and simulation factors on the
other. In the former category we include parameters such. as tax rates, interest
rate on long term debt and other financial parameters which can be modified but
which are essentially descriptive parameters. In the latter category we include
factors that are subject to decisions of policy. These include items such-as the
overflow probebility, the rates charged and the types of settlement schemes used.

Accordingly the first series of simulations deal mainly with these simulation factors.

The effecfs of these simulations are reflected on the cost allocations and revenue
shares of the carriers in the present phase. The consequential impacts on the
financial statements would be obtained by processmg these resulfs through the
Accounhng Block ~

The plcln of simula‘rion for these runs is then as follows:*

1. Op_erdting Block: Overflow probability: In thisseries of runs we vary the
overflow probability on the high usage groups from 10% to 50%.

To accomplish this simulation we use the following correspondence table
for automatically switched traffic (Source: Commonwealfh Telecommumcahons

Bureau).
* Busy hour Average daily -
overflow % : overflow %
10 2
20 5
30 : .8
40 - ' 14
50 o 20



This correspondence table is interpreted to mean that, when the high usage
groups are defined for, say, 30% overflow in the peak hour, the traffic
which overflows in an average day would be 8% of the total daily traffic.
In the software this correspondence is used as Follows.

‘The busy hour overflow percentage is used in the dimensioning of the
high usage groups, and the average daily overflow percentage is used
to determine average traffic on different routes of one traffic stream,

" which in turn determines the weighting factors used to obtain stream
unit costs from route unit costs. '

We note that it is also desirable to simulate changes in final blocking
probability since this is @ much more significant measure of the grade of
service, but due to software complications and to the fact that we do not
have a table similar to the above, for final blocking probabilities, we are
unable to vary the final blocking probablllty in the model. The effects of
variations in overflow probability alone will be measured in asset values and

_incurred costs.

. Costing Block: No simulations originate in this block and the parameters
“involved are mainly used to produce the benqhmark values.

Sharlng Block: Types of settlement schemes: ln this series of runs we test
the Fo”owmg settlement schemes‘

i) . Commonweah‘h method

ii) Old Commonwealth method

i) Mixed Schemes (4ai), 4all), 4a fii) and A'4'a iv)) which are described

in the Interim Report of 1 Dec. 1973 (p. 17);

Sharing Block: Variations in tariff structure: A series of variations in tariff

structure were tried. [t should be noted that, although the tariff structure -
is defined in the Operating Block, its principal impact computationally
occurs in the Sharing Block. For this reason, these simulations, although
touchlng on an element of the Operating Block can be considered as
SImulchons in the Sharing Block.

i) Increase (decrease) of rates for all calls travelling less than 540 miles
- coupled with a decrease (increase) of rates for all calls travelling over

540 miles.

ii) Increase (decrease) of rates for 1) station to station operator handled
office hour calls, and, 2) direct dialed office hour calls travelling
" less than 540 miles coupled with a simultaneous decrease (increase) of
rates in the same categories for calls travelling over 540 miles.
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iii) Increase (decrease) of rates for station to station operator handled
office hour calls travelling less than 540 miles coupled with a
simultaneous decrease (increase) for direct dialed office hour calls

 travelling over 540 miles.

iv) Increase (decrease) of rates for direct dialed office hour calls travelling
* less than 540 miles coupled with a simultaneous increase in rates for
station-~to-station operator handled office hour calls travelling over

540 miles.

- Effects of these variations are measured on revenues under the assumption
of completely inelastic demand, since the model is not equipped to handle
elcshc demand automatically.

5. Sharing Block: A simple elasticity test: In this series of runs we assume that
rates for all person to person calls increase by a percentage A, and that at
the same time the number of person to person calls decreases by the percentage B
These lost calls are assumed to shift to other ccfegor:es in 3possible ways:

i) ©100% station to station operator handled.
ii) 100% direéf distance dialing.
Ill) 50% station to station operator hcndled and 50_% direct distance dfdling.

Effects of these variations will be measured on fofol revenue share of each
corrlel

6. AcCounfing Block: Simulations in this Block are described in Section 5.4.

First simulation and results of simulation
First simulation: benchmark

In fhe_pr,esenf section the computer results of a benchmark run are displayed
with explcnatory annotations where necessary.

The first two pages display 1) the input tariff mctrlx for te|ephone traffic, and

' 2) the resulf in terms of revenue shares for the 4 carriers (in 1000's of do||c|rs)

The subsequenf 4 pages give a summcry of results in the Operating, Costing and
Sharing Blocks of the model, one page for each carrier.

This summary includes a display of certain input pcrometers, and of the various
endogenous results including:
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1) Operating revenue (net revenue after revenue sharing calculations)
2) Estimated im‘er-—regional asset items of different equipment categories

3) Estimated operating and capital costs for the two operations of swnfchmg
and fransmission

4)  For all elements, a detailed breakdown of items such as total capital, and
operating costs, dollar investment per unit of traffic carried, and dollar
caplfal and operating cost per unn‘ of traffic carried.

These results demonstrate the power of the model to produce detailed statistics
on all the components of an inter-regional system.

The following series of printed outputs include full financial statements for B. C.
Telephone, and income statements for the other three carriers in this example.
These statements are obtained from the model via the processing of endogenous
results on the inter-regional system, and the integration with the exogenous
data on the regional system. The model has the facility to produce full financial
statements, as shown, for any particular simulation scenario. However, due to
the bulkiness of these printouts, the following sub-section on simulation does .
not include computer printouts. The relevant information is extracted from
these printouts and displayed in tabular formation. These consolidated results
(for many simulation scenarios) will of course be produced automatically when
the model is developed to the point of automatic slmuluhon

There is, however, one important remark to make on a certain aspect of the
results. It is evident when comparing the two figures 1) total midyear-inter-
regional assets and 2) total revenue share, that an imbalance occurs. In every
case, revenue exceeds assets. This is not due to a mistake in the program, but
due to the fact that, the data base of the program represents a subset of the inter-
regional operations. The mlssmg |fems are, among’ ofhers

1) Non-inclusion of television, and privqte line services in calculation of
assets required and revenue generated. The net effect of this inclusion would
be a relatively large increase in assets and a nof-so large increase in revenue.

Lf> 2) Lo"cqlequipmenf assets are not evalued as part of the inter-regional system.

3) Long distance services (telephone) tothe North are not included in the network.
These lines: represent relatively small amounts of revenue, but large investments.

Furfhermore, as been pointed out previously, the dlmenSIonlng of the inter-regional

network is based on the (separation) assumption of full utilization of the system in

the peak periods. Considerations of over-capacity would tend to raise esflmated
assets without changing revenue.
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It is relatively certain, therefore, that when further data and improved
methods of separation are incorporated in the model, that the results will.
better reflect the asset base in comparison with levels of revenue.
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TARIFF MATRIX-TELEPHCNE SERVICE CorTmmTT
RATES FCOR E.€ MIN. CALLS EY CATEGCRY CF CALL ANC CISTANCE
CISTANCES — LFFER LIWIT IN NILES CF RATE CATEGCRY SPLIT
CALL 8Ce 11C. 144, 18C, 228+ 2904 4COe S4C. E8Ce &4Ce 92Ce 1200. 1450« 167S. 15CC. 2CCCe
CATEGCRY _ : o o )

t "1e46 1076 2414 2445 2485 3406 2432 3,6C 3oS0 44C5 4020 4a35 4450 4,65 4480 4,55 Cel€€

2 126 1052 1,88 2015 ZeAC 2e€4 287 3411 3e3€ 3451 3eEE 2481 256 4e11 4.ZE 4041 CeC23

3_ P »_»!._!3_.71:“-'3“6_ 1.6‘ IQGC (al 40*6‘ :o~7 _2.?5_.._:CC 3e12 320 345 3.60 3.7‘: '_--90 4905 0.§C.8 _
4 1026 1452 1484 2415 2.4C 2464 Zo€7 3ell 3e36 3451 3.€6 2281 3.96 4s11 4426 4e41 0.CzZC

s 1413 1226 1.6S 1452 ZalE 2e36 2057 2478 3.C0 - 3415 330 3445 3,60 2.7 2.5C 4.CS ceCC2

€ Te29  1e€E 24CZ. Zal Ze€C . 2088 Z4C? 3037 34E0 3uGC  4.20 450 44EC S.1C E£.4C €.7C G411k

7 0e97. 118 1441 1.62 1.82 1,95 ZelS: 2eZ1° 2652 2472 2464 3015 3436 3,57 2,78 3.59 G.CSS

€ T Ce7C Ce€4 1401 1416 143C 1442 1454 1465 1.80 1.80 1480 180 1,80 1+€C 1.80 is&C CeCZC

9 CeS7__ 1418 1.41 1.6Z_ 14€Z_ 1.S9  Zel5 231 £2 2473 2494 315 3436  I.E7__Ze7€_ 3e6S__ CsC4G _ o

10 0070 0.B4 a0l THL1€ 1.3C 1.42 " 1.54 1.65 e €6 I EC 1eEC 1.8C 1.80 1.0 1.80 166 GecCs

11 2.26 2471 3425 3¢88 8425 4671 Eel3 Se5S €aCO €445 6450 735 780 €.Z5 €470 SelS c.z2C
LEGEND. _ U - _
Call cotegory
1 Operator chdled Sfclhon—to-Sfahon Calls Monday to Safurday, 8 a.m. to 6 p.m. i
2 Operator Handled Station-to-Station Calls Monday to Saturday, 6 p.m. to midnight "
3 Operator Handled Stafion-fo~Stafion Calls Monday to Saturday,” Midnight to 8.a. m. N
4 Operator Handled Station-to~Station Calis Sundays 8 a.m. to midnight !
5 Operator Handled Station-to-Station Calls..___.__Sundays. .. ... .. .. Midnight to 8. a.m. -
6

Direct Distance Dialing
7 Direct Distance Dialing

Monday to Saturday
Monday to Saturday

~ === 8=--=Direct Distance Dialing

9  Direct Distance Dialing

10
11

Direct Distance Dialing
Person to person

Sundays

Sundays

8 a.m. fo

6p.m.,

6 p.m. to midnight

Monday to-Saturday—Midnight-to 8 azm:
8 a.m. to midnighf

M




a i RESULTS CF APPLICATICN CF SETTLEMENT SCHEMES .
TOTAL REVENUE FCR ALLCCATICA-- . €3253.41 .
SETTLEWMENT SCHENE CODE 2° 2 2 2 REVENLES BY CARRIER  144G€.29  20789.59  182G7.96  SGEES.Z1
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LEGEND.

Abbreviations
M&C

N.R. Base

N_—IN. Tax.

$K&O
$ INV/CCS
$ INV/CCS/M

$ K & O/CCS

§ K & O/CCS/M
TOCIR

IRCIR
TO.TR.

IR.TR.

RFC-

CF -

SL

AGE
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Marketing and Commercial expenses

Net Rate Base

Property and other non income taxes

Thousands of dollars capital and oberafiné cost

Thousands of dollars invested per c.c.s. carriers
Thousands of dollars invested per c.c.s. carried per mile

Thousands of dollars capital and operating cost per c.c.s.
carried ‘

Thousands of dollars capital and operating cost per c.c.s. carried
: o per miie

Total toll circuits

Dimensional- inter-regional circuits -

Total switching capacity (trunks)

Inter-regional switching capacity (trunks)

Radio frequency channel size

Asset valuation function

Average service life

Average age
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CEST BLOCK SUNMARY EC TELEPHENKE TUE wAR 26, 1574 21.2E.327
oescnxprrvs INPLT FARAMETERS 3§ L : o
TAX RATE = C.47312 T T T
RATE CF RETURN ON ECUITY =  7.85%
o _____ RATE OF RETLRN (EXTERNAL-CEFAULY CETICK) = 00 % _
RATE CF RETURN (INTERNAL CALCULATICN) = 1Ce43X
CEET CAPITAL RATIC = C.S55€2C
INTEREST RATE CN LCNG TERM LCEET = 6eE4X o N ) o . _ )
CEPRECIATION METHCC: SwITCRING EGUIFMENT 3 STRAICKT LINE(ASL?
2 TRANSH. EGUIFVFENT I STRAICFT LINE(CASL})-
o M}LLOUANCE FCR WCRKING CAFITAL = 0e11%
SW'NG CF TRANS CPe
x (F GRCSS ncseT VALLE FCF MAINTENANCE =  S.32(C S.32.¢C
2 . MARKECEMP = - '1461CC © 146100 X
2 o TIRAFFIC EXF 2 - '2417¢C  z.170C T
X CTHER EXP = 2.8ECC 2.820¢C
x ‘NCN-ENC TAX = C.SECC CeSECC .
T X CHANGE T0 TOTAL PLANT TYFE A1 CCST  fCCRS RETS
-SWITCHING €.870C CeB1CC
—~TRAMSMISSICN 4.G4CC C<5€00
- oo T ~STATICA ECLIP Ce0 0ecC T -
~GENERAL ECLIP. Ce3200 . C<0400
_ -BUILCINGS 1.12CC c.12CC B
| Tt - - —Lanc” T T “¢.c600
--CPERATING REVENLE IS 1449€429 C.0 0.C .0 (Thousands of Dollars)
~=ASSETS~==IN TFCUSANDS OF CCLLARS Tt o o PIOYEAR \
] ) - AT_COST ACC.OEP ACCAS RETS ANNGCEF SALVAGE REMOVAL AT COST NET
- ~SWITCHING J%:m=91.ec\ €67.50 144.C2 2Ce 10 122.€8 Q.0 0.0 2453,.57 1754033 <%
~TRANSMISSICN ‘L9654.15 | 248.54 4CL.EE €473 SCe.£9 0eC . 0.0 1011.73 727.89 1
~STATICN ECUIP | GeC 0+G 040 0acC aC 0e0 Ce0 C.C’ Ca0 '
~CENERAL EGUIP | 7€.6C ) 16423 CezZE 0.C3 3.85 0a0 Q.0 77.C1 ES.B€
—EUILCINGS [ 2€8.237  €7.06 T 2.02 7 Tcesac T 138 TolC Cc.0 2€9.53 19574 - )
~LANE \ 38449 0.c2 2E.50 3g,5¢C
.. ==TOTAL iz 769.37‘ . 632472 1E8.15 2€eZ€E 190,89 0.0 0.0 3E£50.24 2822432
/ / N
——CPERATING ANC CAPITAL cosrs——— In thousands of doflars :
MAINT ¥EC TRAFF 1C CTHER  N—INJTAX CEPRECe CAP COST NeR.BASE TCT INC cc51 o
o ~SWITCHING T 1a5.03 42489777 Tsga16 T TREGELT T 26317 1340987208488 T Z001.5 ESEL€C q;lP T
~TRANSMISSICA 59.80 18410 . 24.29 Z2.38 "1Ge7S E5.€5 85,92 82345 ze7.02
STSWITCHING NOCES SUMMARY 4 : . _ < R
‘LABe AGE SL T0.TR IRGTR IRCCS '~ ASSETS = 'ACC.CEP AANNJLEF  $KSEC 2INV/CCS SKEC/CCS -
AC2 5 20 2C€7. 4lg. 8854,5 2€2€.63 £€34.52 130.02 €71416 0e.29€6 00758
" AQ3 S 26 432Ce 10 T 2€€.87 TT6645€ T T 2440777 4493 T 25.44 ' Q.ag12 ‘Ce1220
AQS 5 20 zal. Ce Ce0 Cel Cel C.C “00 G0 0.0
AQ7 5 20 277. " Qe 0.0 Ca0 0aC Cel CsC 0.0 Cal ~
~TRANSMISSION LINKS SUMNARY ,
LAEe CF AGE SL RFC TOCIR IRCIR  IRCCS  ASSETS  ACoLEP  AMoCEP SKEC TINV/CCSsM SKEO/CCS/M W TINV/CCS $KEQ/CCS
0100 2 £ 26 960 960 6T T ToecT T T 6e0 TG T 0T T o0 T TR T T 8e@ T T T €CeG CaC .GeC
0103 1 § Z2ZC 1200 1200 144 3852453 274439 9116 18452 . 9S.59 0.G0C3€4 0.C0CCS3 ZE€C.C Ce€S4721 C.Cz428€
6102 2 S 20 960 Zgac 152 4523,47 2495 22063 4.€6C 230,73  0.C0C145. 04C0C027 13C.0 CoCIEETE  GaCCAE2C
“0ica 3 5 ‘2¢ 600 1200 6 G4 .EC €.6C 1.61 ] 1,69 Q.CCuS82 C.000149 12C.0 €.CE983E  CeGCL783Z
Q1¢7 2 5 20 S60 3Zeac 168 5C17.S7 157.05 38.24 777 40.1C 0aCO0C2I47 0sCOCC3E Z13eC CoC31257 €oCC7551
0105 2 € 2C 9€0 zEE&C 125 4021.62 ZEE.€EE €S.81 34¢1S 73,20 0.CCC258 CoCCCCAC ASCeC CoC71275 CoC1E2CC
0108 2 € 2¢ 960 3840 1SE8 5C17eS7 11281 27487 77 E.S€ 7T T2€.8C 7 TCLCCE147 TTCLCCLC3E  IE2.C C.CZ24€1 C.CCS740
Q1¢6 1 S ZzC 1206 120¢ 136  4C21.S2 27.04 g.52 1.83 S.46 0aCOC34E C.CCCCEE Z€e€ C.CCSZ1C C.CCz2szZ
o109 2 E ZC 9&0 3§;c 168 5C17.¢7 S€.€3 13,75 2.8¢ 14.46 Q.CC CeCCZEEL
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CCST BLOCK SUNMPARY  ALEERTA GCVT TEL TUE MAR 2€, 1674 21,288,327
CESCRIPTIVE INPUT PARAFETERS : L S o
TAX RATE = €0
. FATE OF RETLRN ON EGUITY = CoC %
L RATE OF RETURN (EXTERNAL-CEFALLT CPTICA} =  C.C X .
RATE CF RETURN (INTERNAL CALCULATICK} =  E.72%
CEET CAFPITAL RATIC = C.SCC2C _
INTEREST RATE CN LCNG TERM CEET =  €e35X o e )
CEFRECIATICN METFCL: SwITCHFING ECLIFNMEANT I STRAIGRT LINECASL) T "
_ : TRANSWM. ECLIFVMERT : STRAIGET LINE(ASL)
__ ALLOWANCE FCR. wCRKING CAFITAL = S.S12 —_
Se*NG CF  TRANS (Fa
% CF GRCSS ASSET VALUE FCR NAINTENANCE = 3.57CC 3.67.C
x L . NARKSCCMN = . 144203 1.42CC
x T TRAFFIC EXP = l.€8CC’ ‘f.€goc T T .
x . CTRER EXF =  34157C 3.157¢
} % ' . 'NCN-INC TAX = 0.4€¢9 0.460C L o )
T 7T T % CHANGE 1O TCTAL PLANT TYPE AT CCST  ACCNS ""RETS
—SwWITCHING 7e28CC 1.51CC
~TRANSMISSICN 4.GC00 C.83200
T DT OSTATICN ECGULER T 247900 0 T 0.5£00 T
~GENERAL ECLIF Ce20CC CeCECC
L -EGILCINGS  1.7100 C.2500 o o
~LANC o 0.0700 T
-—-CPERAT ING REVENLE 1S Z078S+59 - CeC CaC €«G (Thousands of Dollars)
~~ASSETS-—-IN THCUSANDS OF OCLLARS T - WiDYeEarR T i -
AT COST ACCLDEP ACDCAS " RETS ANNJCEP SALVAGE REMOVAL AT COST NET !
~SWITCHING  S2C6eC?7  13C1452  35CeZ€ E1.ES 268401 _CeC "Ce0  536Ce28 3924.7S o
—~TRANSVMISSICN 1051.1€  2€2.79 42472 €.5€ S3.40 CTe0 C.0 1c68.04 77£.5S .
~STATICON ECLIP. CeC GeC 0aC 0.¢ 0eC 0.0 0.0 Ce0 Ce0
© —GENERAL ECLIP 14Z.€9 35,67 Cea2 €eCS 7.14 Ce0 .0 142.86 13462
—EUILCINGS 496462 124015 T Be8S T T le78 T 7284067 0.0 T 0.¢ 7 Ts5¢Cec2 3eze36 T T
-LANC 71441 CeCE 71.43 71,42
 ~-TCTAL 6S67+52 1724012  44Z.C1 SZ.€ES  353.56 Cel 0.0 7142.€2  £5221.70
~—CPERATING ANL CAPITAL CGSTS~==  |n thousands of dollars :
#AINT MEC TRAFFIC CTHER AN-IN.TAX CEPREC. CAP CCST HNeReBASE 7TOY INC CCST. .
-SWITCHING "236.45 T UE4e57 T T16C.CE T T1€€4C3 0 27.aC 2%4.E2 263 .82 4614.7 T1195.14 )
~TRANSMISSION 47.11 16465 19.94 27.46 Sa4E S8e764 . ' S2436 815.8 237492
T SISWITCHING NOTES SUMMARY _ . . . .
LAEs ACE SL TCeTR [KRTR IRCCS ASSETS -~ ACC.LEP ANNJCEF  $KEC $£INV/CCS SKEC/CCS
BC2 5 20 1S€€, 478+ 1011646 4074.€64 G81.59 201465 £17+64 04028 f0.C8CE
‘eos S 20 154S. 2C8. 431440 1881427 7 453,207 7763412777 277.517777 Geaz2el T T Tga0ars T T T e e
~TRANSMISSION LINKS SUNMARY
TLABe CF TAGE SL. RFC TOCIR IRCIR  IRCCS ASSETS  ACeLEP  ANGCEF $KEC  SINV/CCS/M SKEGsCCS/HM M1 SINV/CCS  SKEC/CCS
0156 1 5. 2C 1200 1200 139 4CZ1aSZ 24749C ECea4 12.27 4G.7C- 0e00034€  0.CCOCES 17Ee2  CoCE1€3E CoC12357
015¢ 2 S 20 960 384¢C 168 5017457 13.1¢€ 3.45 €e7C 2,84 0.C00147 C.00002% 19«2 0.C02821 . C+CCOSEG
T g201 " A & 2C . 48C 3360 T ES 275€.33 30451 7.44 1B T T EL 2T OLCE0123T 0.0CC25 T ' SCaC C.Cl1C€2  CoCCZ21E
0202 2 £ ZC 9E0  SE€C 1CS 2259.€E S3.67 22.84 4,64 18.78. 0.CGCSS3  0.000111% 7€.C  CoCai4c:z C.CCE21T -
g2c3 1 § 2C 1200 £GCQ 179 43G63.74 49,11 11.C0 2.23 SeC4 0sCCC114 - D0eCOCO22  SCe0 - GCeCIC2€E  Co cc;cse“_
0zca 1T 's  2€ 1200 S€CO 263 6941.L€ $7.80 23.85 2.284 1$61 . 0.CCOCEI - C.COCCI€E 175.€  C.CLl4CSC  C.CCzZEZ
0208 &4 S ZC 48C 152C ZEE EES3.3S £5.32 45,18 Sat? 37.15 0006234  0.CCCCA7 11E.8  (oCZ7€£3 c.ccsse«_
02¢7 1 5 2C 1200 1200 229 6EC48.68  ZZE€.70 £€5.27 t1ez2 4E.45 0.CCC379  CoCOOCTE  §5.C CoC3247S C.CO07514
‘o2ce 3 S ZC 60C 1ECC 135 402152 245,56  SS.87 7 T 1241€ 745023 TT0.€0023C° C.COCCAE ZES.C C.CELICES CeClZz4t
0205 2 § zZC 960 9EC c 0.C CeG - C.a . C.C .0 0ai GaC 1€5.¢ C.C Ce

b
e
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. CCST ELCCK SUMMARY  SASK. GOVY TEL . TUE MAR 26, 1574 2142E43E
3 CESCRIPTIVE INPUT PARAMETERS 3 e
i ] TAX RATE = Qe ’ '
. RATE OF RETLRN CAN ECUITY =  3.15X%
R . RATE CF RETULRN (EXTERNAL-CEFAULT CPTICA) =  0oC % .
- RATE OF RETLRN (IbTER?\AL CALCLL2TICN) = €eZ21X
! CEET CAFITAL RATIC = C.€544C
! INTEREST RATE CN LCNG TERN EEET =  7.S€% ) e ) R L
: CEFRECIATION METEOE: SWITCHING ECLIFNENT : STRAIGET LINE(ASL)
i . ¢ TRANSK, ECUIFFENT 2 STRAICGFT LINE(ASL)
| _ ______ ALLOWANCE FCR WORKING CAPIIAL =  3.77%
T T T SWYNG CF TRANS CFe ’
i X CF GR SET VALLE FCR KAINTENANCE =  3.55CC- 3.55CC
| B NARKECCMNM .= 1.34GC 1.3400. . L e
i x " FRAFFIC EXF = 241€CC ‘2et€ccT T T '
L . CTHER EXP . =  ZeZzZCC .2e22CC
X o - % NCN—INC TAX =  0425CC €.25¢¢ _ _
T - " x CHANGE 10 1 TDTAL FLANT TYFE AT CCST  ALCAS RETS
; : -SWITCFING a.180¢C 1.€50¢
| -TRANSVMISSICN 2.3CCC 1.C2C8 ) ] __
f - '“".”*'“"”M;S‘I‘yn'ltCh ECUI@MN“ "1 .€000 MO.'I!C-C‘- - o -
i -GENERAL ECLIP Cel7cCC CuC780
b ~BUILCINES C.S5CC____G.a47CC
i . . =LANC Q0e23CC
--CPERAT ING REVENLE 1S 18297456 - CecC C.C CeC (ThmxandsofDochg
i -=ASSETS=--IN TFCUSANDS OF CCLLARS - - . T - N 3 {0 2. T i B o
I AT CCST ACC.DEF ACCAS RETS ANNJ.CEF SALVAGE FREMCVAL AT COST NET oo !
o  ~SWITCHING  4586e31 11474323 1544(S 8E.EE 232415 0.0 0.0 4€42.93 3375453 R N -
i ~TRANSMISSICA 1127.21 z281.80 2€.CS 11.7C S€.72 OeC . G0 1134.40 £€24,24 )
| ~STATION EGLIP 0eC 0.0 CeC 0.C 0eC 0.0 0.0 CaC CeQ
. ~GENERAL EGLIP 128432 22.08 CeZ2 CeCS €a42 C.C 0.0 128440 S2.10 i )
: -EUILEINGS "4428.22  112.06 7 448 24117 22447 TGl d.o 44G.39 ‘22€410 T
< ~LANC 64,19 ; CeC2 _ ‘ . E4e2C €4.2C
| _—-TCuAL E3S725 157227 224467  1CCe7€  317.7E ‘0.0 0«0 6419430 4EE7.1E
--CPERATING ANC cpPITAL CcCcsTS--- In thousands of dollars '
: VAINT VEC TRAFFIC - CTHER  A=INJTAX  CEFRECo CAP CGST NeR4BASE TGT INC CCST )
~SWITCHING 1824147 7T €5 1T T T 111043 T 1ALET T T 12,.9¢7TTT 26803677 542,907 T T391cet T 5E5.397. T T T
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Below are the financial statements; that is the Income Statement, Balance Sheet,

- Retained Earnings Statement and Source and Uses of Funds Statements for B. C.

Telephone, 1971. These 4 statements are presented for 1) inter-regional activities,
2) regional activities, and 3) company total activities and the Significant Ratios
for 1) mter-reglonql cmd 2) company total.

The infer—‘regiOnal statements are based primarily on endogenous input from the
Costing and Sharing Blocks. For this reason there exist imbalances among the
relative orders of magnitude of assets, operating revenues and operating costs.

It is to be observed that the results produced are not to be taken as indicative with
respect to real life conditions since for the above mentioned reasons the inter-
regional' assets are understated relative to revenues. Mbreover, the expenses

are correspondingly understated since these are derived as proportions of rhe
undersfafed asset base. Additional relevant remarks are:

1) Néf‘Operafing Revenue is large relative to the asset base because total
operating revenues ison the high side and operating expenses are on the
low side. Hence when other income (net) is exogenously added in (zero
dollars in this phase) and debt service charges and income taxes are calculated
in the standard fashions the net income is still hlgh relative to the asset base.

2)  Plant under Construction for the inter-regional assets is proveded exogenously
and hence is not in the same relative order of mOinfUde as the other assets.
This can be ameliorated through better "tuning" in the future phases.

3) Capital Stock at end of year is significantly lower because the large net
income is used to greatly increase retained earnings and simultaneously
greatly reduce cdpltal stock. This phenemenon comeés about because end
of year equity, net income and retained earnings are first calculated (in
the solution of simultaneous equafions) and the small difference between the
equity and retained earning, that is, capital sfock is then distributed between
preferred and common sfock

The regional statements are based fully on exogenous input. Hence the orders

of relative magnitude of costs, revenues and assets are realistic. These statements
are displayed because they are combined with the inter-regional statements to
produce the company total statements and the reader can find the breakdown of
companytotal figures in the appropriate inter-regional and regional statements.

. The significant ratios are displayed for B. C. Telephoﬁe only. The meanings for

the 27 ratios are provided in Table A. It is worthwhile explaining that the Percent
Return on Equity, S.R. no 24, equal to 174% and Percent Return on Capital, S.R
no 25, equal to 80%, are both very high for the inter-regional activities because
of the high net income relative to the low base of average total shareholders
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3¢ TEL -
SIGNIFICANT RATIOS = 1 9 71
INTER REGIONAL = COMPANY - TOTAL

-SRH

2,39513

1 : 0.25714
GRH 2 0.0 : 0.13081
SRH 3 2320840 3 0411833
SRE 4 0.U05501 ¢ C.04128
SRE 5 0,05536 0.03783
SRE 6 Nau30568 ¢ T 0.047648
SRE 7 027862 021371
SiRH 8 0.28571 : 0,18786
SRHE 9 G.17002 3 00236563
SRH10 0.,00836 ¢ D. 02294
SRHL1 0.00604 2 Go02ULu6
SRHEI2 0.G0431 3 0.02236
SREL13 2.28482 0.08131
SRELY ok kkrk 3(1) «0,04065
SRH1S Bk kR kR § . ~2,825636
SRH16 G.00587 ¢ 0.68907
SRH17 0.00723 164183
SRHA18 0.04606 3 C.68379
SRH19 0.01370 ¢ 0+20481
SRH20 0.01277 ¢ Ne18527
GR#E21 D.06438 0,06933
SRH22 D.54099 U.541256
SRH23 0«44209 De44179
SRH2L4 1.73828 ¢ D.00LL2 "
SRHE25 C.80440 ¢ 0.080u41
SRH26 41,60640 2.98191
SRH27 22,.39650 2.,07792

These asterisks '¥¥¥%¥*¥%%%1 ronresent significant ratios which are
not applicable on an inter-regional basis.




TABLE A - Significant Ratios

Nomenciature Unit of

Number Numerator Denominator
' Measureménf(l) o
SRno 1 Per Plant Total Revenue $ Total Operating Revenue Average Total Telephone
o : S o o N Plant in Service ,
SRno 2 Per Plant Exchange Revenue $ ~Local Service Revenue ~ Average Total Telephone
A S . T S , Plant in Service '
SRno3 Per Plant Toll Revenue - § ~" Total Tolf Service Revenue  Average Total Telephone -
I o o T o S ~ . ... Plantin Service -
- SRno 4 Depreciation Expense - b ‘Depreciation Expense Average Depreciable plant
‘ .Required per plant (Switching): .= ~ Switching in service - switching "
SR no 5 Depreciation Expense required % Depreciation Expense Average Depreciable plant
o Per Plant (Transmission) o - Transmission . in service - Transmission
SRnoé Depreciation Expense required % Depreciation Expense Average Depreciable plant
.. perplant, (Total Plant) . . - Total Plant in service - Total Plant
SR no 7 Plant Average Age Year Accumulated Depreciation Telephone Plant in Service
: , Indicator (Switching) - o ~ Switching ~ Switching (end of year)
SR no 8 Plant Average Age . Year Accumulated Deprecrcmon ~ .Telephone Plant in Service
. , ' Indicator (Transmission) | S - Transmission - Transmission (end of year)
"SRno9 Plant Average Age Indicator . VYear Accumulated Depreciation ~  Telephone Plant in Service
- (Total Plant) - Total § - Total (End of Year) |
SR no 10 Plant Retirement Ratio o % Plant Retired Telephone Plant-Switching
- - Switching -~ . 4 . =Switching (End Beginning of Year)
SR no 11 Plant Retirement Ratio % - Plant Retired Telephone Plant = Transmission
. ) - Transmission . . - = Transmission ‘(Beginning of Year)
SRno 12 Plant Retirement Raho , % Total Plant Retired "Total Telephone Plant
. S ~"Total .. o ' o L (Beginning of Year)
SR no 13 Avercge Caplfal Producﬂvrfy Number Gross Operating Revenue +  Average Total Plant
o ., Uncollectibles = ' ' :
SRno 14 Ne. Caplfoi Produchvrfy Number.n Gross Operating Revenue +  Average Total Plant
- . (Net Value Added on Capital):  Uncollectibles Minus Wages : _
SRno 15 * Average Labor Producfivity $ “Gross Operating Revenue +  Total employees-
_— .. = . .. .. Uncollectibies Minus Wages ‘ : .
SR no 16 ‘Average Cost per Telephone $ ~ Total Telephone Plant Total telephone in’
e ; ~(End of Year) " Service (End of Year) -
(1 ‘= $'s from financial statements are in $1000's

- %'s are expressed in decimal format (e.g. .10 = 10%)

- 6g..
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D znominafor

Number Nomenclature Unit of Numerator
, Measurement(1)
SR no 17 Current cost per telephone S Construction Expenditure fncrease in fotal telephone
l " added . o in Service (End of Year)
SR no 18 Operating Ratio ‘ - Number Operating Expense Total Operating Revenue
SR no 19 Maintenance expense - % Maintenance expense Total Operating Revenue
» L ;_req:Uired ‘per revenue - - R : L
SRno 20"  Depreciation expense - % Depreciation Expense Total Operating Revenue-
_required per Revenue - ' o _ - o
SR no 21 Percent Average Embedded % Debt Service charges Average long term debt
, debt cost o ' : , .
SR no 22 Debt-Capital Ratio P Average long term debt Average Total Capitalization
SR no 23 Percent equity - Total % Average Total Shareholders'  Average Total Capitalization
CapitaliZzation Ratio ‘ capital '
SR no 24 Percent Return on Equity % “Net Income (End of Year) .  Average Total Shareholders’
‘ , , Capital _
SRno 25  Percent Return on Total - % Net Income plus interest Average Total Capitalization
Capital charge (End of Year)
SR no 26 Times interest charges Number Net Income + Income Tax Debt Service Charge
earned before tax + Debt Service Charge
SR no 27 Times interest charges Number Net Income + Debt Service  Debt Service Charge
earned after tax Charge o ‘
4)) - Note: =" $'s from financial statements are in $1000's

~ %'s are expressed in decimal format (e.g. .10 = 10%)

=09 -
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capital for Percent Return on Equity, S.R. no 24, and similarly for net income
plus interest charges divided by average total capital for Percent Return of Total
Capital (S.R. no 25). This is-due to the understatement of asset values. These
Inter-regional Percent Returns will also be made more realistic with better tuning
in future phases, particularly through a better assessment of the asset base. For
the Company Total Percent Returns, the Return on Equity, S.R. no 24, equals 9.4%,
and Return on Capital, S.R. no 25, equals 8.0%, which are realistic results since
these company total ratios are based to a very high proportion on realistic regional
values. Significant Ratio no 14, Net Capital Productivity and Significant Ratio
no 15, Average Labor Productivity, are both negative because the numerators

for both equals gross operating revenue + uncollectibles - wages. Since wages
are provided exogenously and independently in Table 17 (see Appendix G) dnd
gross operating revenue and uncollectibles are calculated, this numerator being
negative could not be anticipated and this serves to show the capabilities of the
program even through further "tuning" is required.

The Inter-Regional Income Statements for Alberta, Saskatchewan and Manitoba

Telephone companies are also displayed below. The complete displays of all 4

financial statements for 3 activities would be too lengthy and the complete B. C.
Telephone financial statements and significant ratios provide a sample of whclf is
produced in full by the program.
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TEL
FEGIONAL N
i NCDHME TEMENT = 1971 “ Lt omicCC®S)
REVENUE 2
( INTER TOLL -~ FLELIC MESSAGE 14496
- PRIVATE LINES o
.......... e .. _.T FRCGRAM TRANSMISSION . _ S —- o__. —
INTRA=TOLL ¢
TJCTAL TOLL 144396
LCCAL )
CIreR - . ‘ . £s4-
LESS UNCCLLECTIELES 130)
T 10TAL CFERATING REVENUE " “tag€c - o
EXFENSES & - INTER-REGICNAL REGICNAL
S SWITCEFING TRANSMISSION
e MAINTENANCE 148 _....€¢ ¢ 208
TRAFEIC 59 _ z4 o a3
CCNMERCIAL € MARKETING as 18 o 62
CTHER EXPENSES 79 a2 0 111
TAXES CTHLR THAN INCOME TAXES 2€ 11 v} 37 °
CEFREC IATICN 135 56 151 !
L ammeem—e eeee———— P ——— Q
T CPERAT ING EXFENSES rYY: Z¢1 0 -1 ( 6EG) }
NET CPERATING REVENUE 14271
___CTFER ' INCCNF(NET) 3 B
CIVICEND FROM SLESIDIARIES saeanss (1)
INCOME FRCOM CTFER INVESTMENTS tET 23131
C MISCELLANECUS [INCCHME ##****#'
c
- - 4Ii\-iCO“PE'-E“é.?C'f?-Ewi_‘h—_Eb‘N'—E-MT_-.AXES """" N
ANEC CEBY-SERVICE CHARGES 14271
INCOME TAXES: 6589
TTTTTTINCONE BEFORE CEBT SERVICE CHARGES 7€€Z
CEET SERVICE CFARGES ¢
LCNG TERM CEBTY L ERRE
CTHER ARREHRE
. ___AMCRTIZATICN CF LCNG TERM DEBT ASSEY bt 343
' INCOME BEFCRE EXTRAORCINARY I1TEN 7336
EXTRAORCINARY 1TEM 2 EE 22 LR 24
_._-->~_...v>.h‘E ‘]" iNCOME e en e e s e o e s+ = batare tmen camme e e e [ -- [ .__....: e i e 7339 JR— A,
(1) These asterisks, '*******! represent a detailed level of breakdown not available in this phase but will be in future phases. This applie
for-all finoncial-statements.. . L
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Results of simulations

These se5u|ts are divided into 4 sets of results corresponding to the simulations
listed in the plan in section 5.2.

It should be noted that theseresults are displayed in order to indicate the potential
of the model only. Because the model is not completely adapted (due to incomplete
data or other reasons) to handle the types of simulation suggested here, we have
abstained from drawing conclusions concerning the inter-regional system from

these results, since any such exercise would be prone to errors at this stage.

The first round of simulations concerns the Operating Block of the Model. In this
set of runs we modify overflow probabilities as mentioned in Section 5.2. All
other things being constant we obtain the results shown in Tables1 through 5
showing the effects of these changes for each carrier on:

1) T.runsm.ission equipment asset valuation
2) S\.N.i_i‘c.hing equipment asset valuation

3) Total asset valﬁation

4)  incurred costs in swifching.operctions‘
5) I‘ncb»rj_‘ed costs in transmission operations.

The second round of simulations concerns different possible settlement schmes in
the Sharing Block of the Model as described in the plcm in Section 5.2.

The Table 6 -shows the effects of the variation of seHIemenf schemes on the
revenue share of each cqrrler after settlement.

In fhe*f.'ollowing series of runs, also concerning the Sharing Block, (Section 5.2,
item 41)), we vary rates for all categories of calls travelling under 540 miles by
the percentage P, and simultaneously vary rates for all calls travelling over 540
miles by the percentage -P. We obtain the results shown in Table 7. (All
revenues are allocated under the Commonwealth Scheme. )

The second series of runs, as described above, (Section 5.2, item 4ii)), involves
varying rates for operator handled station to station office hour calls travelling
less than 540 miles by a percentage P, and at the same time varying rates for
calls of fhls type travelling over 540 mlles by the percentage -P. The results
obfmned are shown in Table 8. :

The fhird_series of runs, as described above, (Section 5.2, item 4ii), involves -
the same type of rate variation as in theprevious set of runs, .applied to the
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categoryﬂo'F direct dialed office hour calls. The results are shown in
Table 9. ‘ ‘

The series of runs described in Section 5.2 as item 4iii) gives the results
shown in-Table 10. In this case, a variation of P % in rates for shorter
distance station-tostation operator handled office hour calls is coupled with

an equal but opposite variation in rates for longer dlsfance direct dialed office
hour calls.

The series of runs, (Section 5.2, item 4iv)), wherein a variation of P% in
rates for shorter distance direct dialed office hour calls is coupled with an
equal but opposite variation in rates for longer distance station—to-station
operator handled office hour calls, give the results shown on Table ll

The series_’mc runs described as a simple elasticity test in Section 5. 2 was
carried out as follows. From the docunient "Estimation of the price sensitivity
of Trans-Canada Toll Studies, Telephone Messages, Trans-Canada (Bell
Canada)", we estimate that the price elasticity of number of person-to-
person callsis .05 which is an aggregate figure obtained as a weighted
average of figures in several relevant sub-categories. 'This means that the
ratio of B to A (where B and A are as described in Section 5.2, item 5) is

.05 In the following runs A is taken to be 55% and B is taken as 5% - .
We then have 3 cases of results, as shown in Table 12.

These c'clses are:

Casel  All 13% lost calls in Person~to-Person return to the system as sfcmon-
’ to-station operator handled calls ’

Case 2. All 13% lost calls in Person=to-Person return fo the system as Dlrecf
DlsfanCe Dialing calls. ‘

~ Case 3 ‘Cost calls in Person-to-Person return to the system, half in station-

g '_ ~fo-sfcn‘ion operafor handled, half as Direct -Disfqnce Diqling Calls.

The effecfs of fhese changes are shown on. fofcll TCTS revenues before sharing
among- parfners
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TAB

Operating Simulations

LE 1

(Operchng Block: Overflow Probability)

Effects on Total Transmission Assets (Compared to Benchmark)
Peak : » ,
overflow |Average | B.C. ~ Alta quk. Man.
probabilityjoverflow | Assefs % ch. Assets | % ch. Assets |- % ch. | Assets % ch.
10% 2% | 1,012 1,068 1,034 | 470
(Benchmark L o o S
20%. 5% C 94 - 7.0-1 1,027 -4.4 | 1,106 - 2.5 425 - 9.6
30% 8% 880 | -13.0 | 987 | -7.6 1,101 | - 2.9 392 | -16.6) -
40% 14% 833 | -17.7 963 ~-9.8 | 1,100 | - 3.0 370 ~21.2
50% | 20% | 813 |=19.6 | 965 | -9.6 | 1,21 | -1 351 | -25.3
 TABLE 2
Operctmg Simulations .
(Operctmg Block Overflow Probablllfy)
Effects on Total Swifching Assets (Compcred to Benchmark)
Peak ‘ —— ‘
overflow * | Average ‘| B.C. . Alta. ~ Sask. _ Man.
probability|overflow | Assets | % ch. | Assets % ch. Assets | % ch. | Assets | %ch.
10% 2% | 2,454 5,360 4,643 2,098
(Benchmark) - B ‘ . o 4 4
20% 5% | 2,459 | 0.20 | 5,460 | 1.9 | 4,932 | 6.2 | 2,098 | . 0.0
30% 8% | 2,465 | 0.44 | 5,560 3.7 | 5,220 | 12.4 | 2,08 | 0.0
40% 14% | 2,470 | 0.65 | 5,660 | 5.6 | 5,509 |18.6 | 2,008 | 0.0
50% 20% | 2,476 | 0.30 | 5,760 | 7.5 | 5,798 | 24.8 | 2,098 | 0.0
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TABLE

3

Operating Simulations

(Operahng Block Qverflow Proboblhty)

Effects on Total Assets (Compared to Benchmark)

a A s M w

Peak -
overflow |Average , B.C. Alta. Sask. Man.
probability|overflow | Assets % ch. | Assets % ch. | - Assets | % ch. Assets % ch.
10% 2% 3,850 7,143 6,419 |- 2,853

(Benchmark) : _ o
20% 5% 3,778 -1.8 7,201 -0.8 6,709 | - 4.5 2,802 | -1.7
30% 8% | 3,716 | -3.4 | 7,275 | -1.8 | 7,024 | - 9.4 | 2,767 | =-3.0
0% | 14% | 3,670 | -47 | 7,360 | -3.0 | 7,344 | <14.4 | 2,740 | -3.9
50% 20% | 3,654 | - 5.1 | 7,473 | -4.6 | 7,688 | -19.8 | 2,721 | -4.6

TABLE 4
Operating Slmulohons ‘
(Operahng Block: OverFIow Probabnhfy)
Poak Effects on Costs Incurred in Switching Operahons((,ompared to Benchmark)
a .
overflow |Average B.C. Alta. SOSk ~ Man.
probability | overflow | ‘Assets % ch. | Assets % ch. | Assets | % ch. Assets | % ch.

10% 2% | 697 1,195 %89 443

(Benchmark) ‘ ' ,

- 20% 5% ) 698 0.1 1,217 1.8 1,051 6.2 443 0.0
30% 8% | 700 0.4 | 1,240 3.7 | 1,012 | 12.4 | 443 | 0.0
40% 14% | 701 0.5 | 1,262 | 5.6 | 1,174 | 18.7 | 443 0.0
50% 20% 703 0.9 1,284 7.4 1,236 25.0 443 0.0
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TABLE 5

(Operahng Block: Overflow . Probablhty)

Peak . Effects on Total Incurred in Transmission Operaflons(Compared to Benchmark)
overflow |Average |- 8.C. . Alta. _ Sask. Man.
probability joverflow | Assets | % ch. Assets % ch. | Assets | % ch. Assets | % ch.
10% 2% | 287 237 242 . 99
(Benchmark) S . . :
20% 5% 267 - 7.0 227 ~4.2 236 | =-2.4 90 - 9.0
30% 8% | 250 | -12.9 220 ~7.2 235 -2.8 | 83 -16.2
40% 14% | 236 | -17.8 | 25 | -9.3 | 234 | -3.3 | 78 | -21.2
50% 20% | 231 | -19.5 215 | -9.3 | 239 | -1.2 74 | -25.2
TABLE 6
N . Revenue Simulafioﬁs A
(Sharing Block: Types of Settlement Schemes)
Effects on Revenue Share (Compdred to Benchmark)
B.C. Alta. |  Sask. | Man.
'.<Rev." 1 % ch. .Rev. % ch. Rev. % ch. | Rev. % ch.
Commonwealth 14,49 20,789 18,297 9,669 .
(Benchmark) o : ‘
Old Commonwealth | 14,849 | + 2.4 | 21,634 | + 4.1 | 18,584 | +1.5 8,185 | -15.3
Mixed 4ai)*  |11,967 | -17.4 | 23,313 | +12.1 | 19,936 | +9.0 8,037 | -16.8
~ Mixed 4 a ii) 12,844 | -11.4| 22,630 | + 8.8 | 19,761 | +8.0 | 8,018 | -17.1
Mixed 4 a iii) 12,423 | -14.3 | 23,145 +11.3 19,710 | +7.7 7,976 | -17.5
Mixed 4aiv) 12,423 | -14.3 | 23,145 | +11.3 | 19,710 | +7.7 | 7,976 | -17.5

* See Interim Report for description of these mixed schemes.
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TABLE 7

Revenue Simulations
(Sharing Block : Variations in tariff structure)

Al ca s - -_: - Effects on Revenue (Corhparéd to Benchmark)
% Change in|% Change in ' - — — — ’
rates for rates for | British Columbia Alberta Saskatchewan | Manitoba Total [.R. Rev.
shorter longer — — ' .
distance callsdistance callsjRevenue | % Ch.}Revenue % Revenue % Ch,}Revenue % Ch.}iRevenue %
3% 3% 14538 | 0.28%| 21168 | 1.82% | 18534 | 1.30%| 9637 | -0.33%| 3878 | 0.99%
2% -2% 14524 0.19% ,21042 1.22% ]}8455 1 0.86%] 9648 =0.22%) 63669 0.66% 1
: : : @
1% -1% 14510 | 0.09%| 20916 0.6% 18376 0.44%| 9659 =-0.10% | 63462 0.33% 1
0% 0% 14496 . C% 20789 .0% 18297 0.0% | 9669 0.0% || 63253 0.0%
(Benchmark) , ‘
-1% ‘ 1% 14482 -0.09% | 20663 -0.6% 18219 -0.42%| 9680 +0.11%|| 63045 | -0.33%
-2% 2% 14468 =.19%| 20537 | -1 .22%. 18141 -0 .85°(6 9691 - +0.23%}f 62837 | -0.66%
3% | 3% 14454 | -.28%| 20411 | -1.82% | 18062 | -1.28%)| 9701 | +0.33%| 62629 | -0.99%
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TABLE 8

~ Revenue Simulations
(Sharing Block : Variations in tariff structure)

Station-to-Station
Operator handled -

Office-hourcalls =~ | A _ Effects on Revenue (Compared to Benchmark)
% Change in (% Change in — , —
rates for rates for  |British Columbia Alberta Saskatchewan Manitoba ‘Toteal
. shorter fonger™ : ' - — - -
distance callgdistance calls|Revenue | % Ch.|Revenue | % Ch. | Revenue | % Ch. |Revenue % Ch. |l Revenue | % Ch,
3 -3 14504 .05% | 20851 .29% | 18336 .21% | 9665 -.04% il 63358 7%
2 -2 14502 .04% 1 20830 19% | 18324 L15% | 9666 -.03% || 63323 1% (;o
, ‘ : . @
1 -1 ' 14498 .01% | 20810 .10% | 18311 .07% | 9668 -.01% || 63288 .05% !
0 0 14496 20789 18297 9669 | 63253
(Benchmark) o _
-1 T 14493 -.02%{ 20768 -.10% | 18285 -.06%] 9671 C.02% || 63218 | -.06%
-2 2 14491 | -.03%| 20748 | -.19% | 18272 | -.14%| 9672 - .03% || 63183 | -.11%
-3 3 14488 | -.05%| 20727 | -.29% | 18259 | -.21%| 9673 | .04% || e3148 | -.17%




- TABLE 9

Revenue Simulations
(Sharing Block : Variations in tariff structure)

Direct d'icled
Office hour calls:

% Change in

% Change in

Effects on Revenue (.Compared" to -Benchmark)

British Columbia

% ﬂ

rates for rates for Alberta Saskatchewan Manitoba Totals
shorter fonger - : .
distance callgdistance calls|Revenue | ~ % Ch.|Revenue | % Ch.| Revenue % Ch.} Revenue Revenue| % Ch.
3 - =3 14510 .10% | 20929 L67% 18384 AT% | 9656 -.13% 63480
2 -2 14506 .06% | 20882 A44% 18356 .32% | 9661 -.08% 63404 | .24% -
1 -1 14501 .03%. | 20836 .23% 18327 6% | 9665 -.04% 63229 | .12%
0 0 14496 | 0.0% | 20789 0.0% 18297 0.0% | 9669 0.0% 63253 | 0.0%
(Benchmark) : ;
-1 T. 14492 | -.03% | 20743 | -.22% 18269 | -.15% | 9674 .05% 63178 | -.12%
-2 2 14486 | -.06% | 20696 | -.44% 18240 | -.31% | 9678 .09% 63101 | -.24%
-3 3 14482 | -.10% | 20650 | -.67% 18211 | -.47% | 9682 J13% || 63026 | -.36%

el Gy TN G V5 4 Ay ) O S5 W 4N 6% By =Sy o A O .
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TABLE 10

Revenue Simulations

(Sharing Block :

Variations in tariff structure)

% Change in

% Change in

rates for rates for Effects on Revenue (Compared to Benchmark)
shorter longer
distance -distance
Station D.D.D.
~to~Station office _ British Columbia Alberta Saskatchewan Manitoba Totals
office hour hour - - 7 :
calls calls Revenue % Ch.| Revenue % Ch.} Revenue!| 9% Ch.l Revenue % Ch. Re_venue % Ch.
3 - | 14461 -.24% 20824 . 16% 18302 02% | 9629 -.41% 63216 | -.06%
2 =2 14472 ~-.16% | 20813 1% ]8300- .02% 9642 -.27% 63228 | -.04%
1 -1 14488 -.05% | 20801 .05% 18299 .01% | 9658 -. 1% 63241 [ -.02%
| o | o | 14496 10789 | 18297 9669 63253
(Benchmark) _ : o , _ .
-1 1 14508 .08% | 20777 | -.05% | 18296 |-.005% 9682 .13 63265 .02%
-2 2 14520 L16% | 20766 -.H% 18295 | -.01% | 9696 .27 v63278 | .04%
43A 3 14532 .25% | 20754 - 17% 18293 | -.026 . 9709 A1 63290 .}06%

-G8 -
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TABLE 11

_ Revenue Simulation
(Sharing Block : Variations in tariff structure)

°/o'Chcnge in| % Chcngé in ) L _ o ‘
rate for rate for . . [Effects on Revenue (Compared to Benchmark)
shorter fonger . '
distance distance
D.D.D.. Station- o .
office | to-station | British Columbia | Alberta Saskatchewan Manitoba - Totals
hour operator = f— et e R ' - :
calls handied calls|Revenue | % Ch.| Revenue | % Ch.| Revenve| % Ch.| Revenve | % Ch. || Revenue| % Ch.
3 -3 14554 | .40% | 20956 | .80% | 18419 | .67 | 9692 | .23% | 63622 | .58% | 1
| I | | | . :
2 - =2 14535 |  .26% | 20901 .54% 18379 45% | 9685 .16% 63499 | .39% |
1 -1 - | 14516 | .14% | 20845 | .27 | 18338 | .22% | 9677 | .08% || 63376 | .19%
0 0 | 14496 | 20789 | 18297 | 9669 63253
(Benchmark) - | o , o
-1 N V4476 | -.14% | 20734 | -.26% | 18257 =22 | 9661 | -.08% 63130 | -.19%
2 2 14458 —'.26%' 20679 | -.53% 18217 | -.43% | 9654 =.15% 63007 | -.39%
=3 , 3 14438 | -.40% 20623 | -.80% 18177 | -.66% | 9646 -.24% 62884 | -.58%
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TABLE 12

Revenue Simulation

- (Sharing Block: A simple elasticity test)

TCTS Revenues

(Effects on Revenues conipcred to Benchmark)

74,654

Revenue % Change
_Benchmark 63,253
Case 1 74,680 + 18.06%
“Case 2 74,635 + 17.99%
Case 3 + 18,02%
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~Use of Simultaneous Linear Equations

As we have said before (see Sub-Section 4. 4), the Accounting Block
serves two purposes. The first one is to process in a manner consistent
with the internal logic of the model, the results provided by the preceeding
three blocks. The second purpose is to simulate locally the effects ‘
of the modifications of certain variables, known for this purpose as
exogeneous, on certain othet variables, known as endogeneous variables,
In principle, these "local simulations" take, as given, some of the re-
sults of the preceeding blocks. This latter objective is reached using

two different approaches: use of simultaneous linear equations and

use of what is called goal programming. In the subsequent phase of the
Project, we intend to work at a finer level of detail by disaggregating
some variables, to introduce more equations and/or constraints and to
integrate more closely these two methodologies with those of the other
blocks. The present sub-section discusses the first approach by presenting
the equations and explaining the motivation behind each of the simulations.
The next sub-section presents the second approach

The system of equations, of which some are, in fact, accounting identities,
used is the following: it contains four (4) equations .and three (3) ratios

of variables. The system becomes linear if variables in the denominator
are taken as fixed or if the values of the ratios are obtained from the
preceding equations: in this latter case the system becomes what is known
as "block-linear" . The first equation represents the sources and uses of
funds, the second is taken from the income statement and the last equalities
are the definition of equity and debt respectively. In so far as the ratios
are concerned, they represent the debt-capital ratio, the rate of return on
equfy and the rate of return on capital . : :

Below are the variable and parameter names and the abbrevmhons to be
used::

" Variable Name ' : o Abbreviation
1. Net Income = L Net Inc.
2. New Equity © "New Equity
3. New Debt - SRR New Debt
4. Dividends K S - DIV
5. .Operating Revenue : : -OPRV
6. Equity - ' : o - Equity -

7. Debt : Debt
8. - Debt-Capital Ratio . . - DCR
9. Rate of Return on Equity - ’ RORE
10. Rate of Return on Capital - - ~ RORC
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Parameter Name ‘ ~~ Abbreviation
11. Depreciation =~ . -Depr.
12. Deferred Taxes . ' L Def. Tax
. 13. Additions Add.
14. Constant ‘ . -Const .
15. Operating Expenses (leed) ~ OPXP
16. Tax Rate - ~ Tax Rate
17. Equity (beginning of year) - Equity,
18. Debt (beginning of year) ‘ Debto

Net Inc. + Depr + New Equity (Gloss) + New Debt (Gross)
= Dividends + Gross Construction Exp + Consty.

Const] comprlses the sum of the Followmg
- Deferred Taxes - Deferred Credits + DeFerred
Charges + Current Assets = Current Liabilities -

~ Net Salvage Value + Share lssue Expense - Other

Adjustments (Nef) + Repayments of L.T.D. and Increase

. in Sinking Fund Assets + Inves’rmen’r

Net Inc. = (]-fdx rate) (OPRV - OPXP - Depr - Cons’r2
- Constgp x New Debt) + Other Income.

Consty represents Debt Service Charges due to debt out-
standing at the beginning of year minus half of the
repayment, the Debt Service Charges = Cons‘rzA * New
Debt, where Consf2A is one half of the interest rate on
new bonds.

Equify = Equi‘ry0 + Net Inc. - Dl\_/‘+ Ngw Equity - Cons‘rS

Constq represents the Share Issue Expenses minus

-Other Adjustments (Net) .

Debt = Debt + New Debt (Gross) - Cohs‘r4_.

Consi“4 consists of Repayment of long term debt and
increase in sinking fund assets.

DCR = .DEbf
g Equity + Debt
RORE = Net .lnt .
Equity

Net Inc. + Cons‘fp + Consto A *New Debt -

RORC = Equity + Debt
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The simultaneous equations to date contain four (4) equations and three

(3) ratios, involving ten (10) endogeneous variables and eleven (11)
exogeneous variables. By knowing the values of these exogeneous variables
and by assigning values to three variables in the equation system, solutions
for values of the other seven variables can be obtained. One can notice
that, by definition, ratios are non-linear relations: however, for our
particular system, once we fix three endogeneous variables, the system

. becomes completely linear. The data and the results of ten (10) simulations

(described below) performed for B.C. Tel. for the 1971 fiscal year appear
in the Appendix D. Also, a program in APL language is displayed in
Appendix C. This mefhod also makes it possible to calculate impact
multipliers, for instance the marginal effect of a change in the interest rate
on revenue requirements (as discussed in Appendix D). 1t will be noted
that. those simulations represent only a small sample of what the simulation
technique developed for IRA would be capable of doing.

The following are explanatory notes pertaining fo the:simulations. One
can remark that for all simulations considered, the endogeneous. variable
DIV is assigned an historical value, -in other words, it is treated as . -
exogeneous. ' o ' T

o) . Simulation 1: The selected variables are New Debt, DIV and OPRV.
- DIV and OPRV are given historical values while the New Debt is
set at zero reflecting the condition when debt financing is not
" available for one reason or another. Other things being equal the
- solution for the values of other variables is soughf in this scenario.

b). Simulation 2: Same as 1 above, but wn‘rh the assumption of a 5%

generul increase in rates, i.e. in OPRV

¢ Simulation 3: Similar to 1 ubove, buf reflecting the condition when
equity financing is not available, i.e. financing must be obtained
~ from internally generated funds and from long term debt.

d)* Simulation 4: Same as 3 above, but coupled with a 5% general increase

- of the revenue.

e)’ Simulation 5: The simulation variables involved are New Equity,
. DIV and RORE (Rate of Return on Equity). New Equity and DIV are
- assigned at historical values and with these constraints, that. parti-
cular condition is examined when the desired RORE is 8% versus
fhe historical vulue of 7.53%.
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f).  Simulation 6: The same as 5 above, but also reflecting the condition
that equity financing is not available.

g Simulation 7: The simulation variables are New Debt, DIV and
RORC (Rate of Return on Cepitalization). The New Debt and DIV are
-assigned historical values while the desired RORC is set at 7.5%
versus the 6.98% historical value.

o Simulation 8 : © Same as 7 above, but reflecting the condition that
New Debt financing alternative is not available.

i)  Simulation 9: Simulation variables are DIV, DCR (Debt Capitaliza-
“tion Ratio) and RORC. DIV and RORC are maintained at historical
" values while DCR s set at .50 to reflect the desire of the Company
to. "improve" the DCR. '

) Simulation 10 : - Same as 9 above, but also reflecting the condition
- when the desired RORC is increased to 7.5% versus 6.98% historical
value. ' - o

Goal ‘Programming Approach

With the preceeding approach, it is difficult to ascerfain whether the

sign of the endogeneous variables in a given simulation will be positive

or negative. However, it is evident that some variables have to satisfy

the non-negativity constraint, for example, the operating revenue variable.
This is only one advantage of goal programming approach versus that of
simultaneous equations approach. A second one, even more import.nt -
than the first, is that it permits to take account of objectives as constraints.

- In effect, for some reasons the regulatory authority may decide to fix

upper and lower bounds on the debt-capital ratio, or on other variables
or ratios; knowing these constraints, the carrier may iry to do the best,
i.e: to optimize an objective function where appear slack variables.
The slack variables represent, in a sense, the failure to achieve the.
specific goals other than the straight optimization. The ratios of coef- .
ficients of these slack variables can be interpreted as marginal rates of
substitution, that is, trade-offs between two slack variables.

,T‘-h'"esev slack variables are bounded on both sides, the upper bound

representing a desired value for the carrier, and the lower bound, the lowest
acceptable value. It is in the interest of the carrier to be as close as
possible to the desired value. If there exists more than one constraint, and
consequently more than one objective, the carrier reveals its preference

by assigning weights to the slack variables. A regulatory authority itself
can impose several constraints. The approach adopted makes it
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possible, in the first place, to verify that its decisions are internally
consistent and in the second place, to take into account several points

of view at the same time, such as those of the carriers, of the customers
and of the Government, by assigning appropriate coefficients or weights
in the objective function. Below is described a simulation in detail. The
main purpose of this is to illustrate the preceeding. This simulation
will, in fact, be applied to the data of the B.C. Tel. for 1971 fiscal
year. The results of this simulation and the other ones are given in

Appendlx D.

a). Simulation 11: First of all, we give admissible ranges for the

variables DIV, OPRV, RORE and DCR.  For the first three, the lower

- bounds are set at their historical values (in our illustration, these

~ historical values are taken from the financial statements of B.C. Tel.,

“1971) and for DCR  the historical value is taken as its upper
bound. The upper bounds for the first three variables and the lower
bound for the fourth one are given as follows.” We have the following
constraints set, plus the first three equolmes oF fhe preceedlng
sub-—sechon

13,885 DIV 14,500

199,892  OPRV 210,000
.0753 RORE .08
5 DG 5592

As we have said before, we now add slack variables to these
“constraints: these variables will all be defined as non-negative
“a priori. Any slack variable may enter with either a positive or

negative coefficient into the objective function. For each added
constraint, there are two slack variables, correspondlng to the
_ upper cmd |ower bound respectively.

DIV + dy = 14,500

DIV - dy = 13,885
OPRV + dg = 210,000
OPRV - dy = 199,892

" For the ratios RORE and DCR since linear constraints only
are concerned, the procedure is as follows:

Net Inc. - .08  Equity 0,.‘ ‘
Net Inc. = .0753 Equity 0,



e

- 93 -

and by adding slack variables,

Net Inc. - .08 Equity + dg=0,
Net Inc. - .0753 Equity - dg =0,

- Doing the same for the ratio D.C.R.,

Debt = ,5592 (Debt + Equity) + d7 0,
Debf = . (Debf + Equity) - d8

First of all, the coefficients of all the vorlobles in the objective
function, including the sldck variables; are in dollars or commesurate

“units. For the objective function, the following is proposed: The

coefficients are, of course, arbitrary or, more precisely, they

‘reflect the preferences of the carrier or of the regulatory authority.

(MAX) z = (dgdy) + 2(d4—d3).+ 2Adg-ds) + (dg-d. y

o From this relation, one can see that the welghf of preference OSSIgned _
~ to the target ranges of the OPRV and RORE is twice of the waight
~ assigned to DIV and DCR. This reflects the conditions when for
".various reasons an increase in the RORE is required with limitations

in the possible rate increase which the company may be able to obtain
or implement. The secondary targets express the desire to improve
the DCR and the DIV. It is likely that these are necessary to

. attain the higher proportion of New Equity required for the targeted

improved D.C.R. The reader can notice that the signs of the slack

'variables which appear in the objective function.are precisely

opposite of those which accompany the corresponding slack variables
in the constraints. The reason is the following: other things being
equal, one prefers for the OPRV to be as close as possible ofits
upper bound or, in other words, to minimize the "distance" between

‘the optimal value of OPRV and the desired valuve.

The details and the motivation for the other simulations are as Fdllows:

b).

o)

Simulation 12 : Some as 11 above, but glvmg equql welghfs to -
all the four targets. :

Simulation 13: Same as 11 above, excepfvfhcf rather than setting

" a desired range that particular condition is examined where
. an_increase in the proportion of equity financing is sought, i.e.

higher than the historical value which in fhls instance represent the

~ lower bound for New Equity.
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d  Simulation 14 : Same as 13, but giving equal weights to all the

for targets.

e) Simulation 15: In this simulation, it is proposed to set the lower
bounds for DIV and RORE at the historical values expressing the
~ desire for increase (the Upper bounds are given in the same values as
_for the simulations discussed above) . These targets are intended to
* be attained by limiting the external financing to historical value in
the case of New Equity and to $50m in the case of New Debt -
meaning that these values should not exceed the upper bounds..
This scenario is intended to simulate the condition when the avail-
able external financing is limited to certain values and the company
is aiming for financing from operations a larger proportion of the total »
requirements coupled with a ceiling on RORE which is imposed for
- one reason or another. Double weights are assigned to the limitation on
. New Debt capital and to the attainment of RORE in a given range.

f) Simulation 16 :  Same as 15 above, bUf_gi:ving equal weights to all
- the four targets. ' - '

g Simulation 17: This simulation is a combined scenario of all the
Variables for which ranges have been previously defined in one scheme
trying fo find an optimal solution. The weights attached to the
variables OPRV, DCR and RORE are twice as large as those
attached to New Equity, New Debt and DIV.

k)~ Simulation 18 : Same as 17 above, but equul wmghfs are given to
all fhe varlables involved.

The results of the simulations described above are presented in the Appendix
D. There is also given some results about the parametrization of the -
coefficients in the objective function and the parametrization in the right-
hand side of the constraints. For each of the coefficients and for each
component of the right-hand side vector of the constraints, we give a range
of values. These ranges must be interpreted in the following manner.
Keeping constant all of the parameters, except one, we determine the two

values between which the initial optimal solution remains optimal, We

then see the sensitivity of the solution to the values.of the coefficients in

the objective function, for example, and this may be interesting for o
govérnmental cuthonty who may have not a precise idea of the pondera-
tions of the different targets. However, we have fo notice that every
modification is a marginal one in the sense that we keep constant all

but one parameter, and also that the sensitivity results depend in a crucial
way on the result of the initial program. Finally, we also compute

the dual variables (or the "opportunity costs") associated with the constraints.
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We ‘can supply some interpretations for these variables; however, we prefer

to put some more reflections on this subject in the Second Phase of the

project, in order to be able to give a precise economlc meunlngful

mterprefahon of these vorlubles

| Alrhdugh it may be ’poinfed out olreody that the dual variables associated

with the optimal solution are no more than "tangential” indicators:

they point out the directions of change and make it possible to cc|cu|afe
the corresponding trade~offs, but only in the nelghbourhood of the
optimal solution . ,
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SOFTWARE CONSIDERATIONS

Structural Design-Hardware Software Context

' The IRA Model Software (Version 1) was developed and designed for use on an

on-line conversational terminal connected to McGill University System for

~Interactive Computing ("MUSIC"), a time sharing system based on the IBM

System 370/158 hardware. All programming was accomplished in FORTRAN 1V G
with limited use being made of WATFIV. This hardware/software system has -
full interactive capabilities (including APL), but only resiricted use of these
capabilities are used in the present programmed version of the model, since
FORTRAN 1V is not essentially an interactive programming language. Storage
and access of disc data files and program library files was used to o greut extent.

- Coded source data and source programs were transferred to disc storage via card

decks. At present, execution of the program is entirely from disc, without
physical card input (Note that in the following flow charts, inpuf coded as

card input refers to card images stored on disc). The [RA software can be
accessed from the D.O. C. offices in Ottawa by telephone linkage to McGill
University Computing Centre thereby assuring that computer results are simul~
fcmeously available to D.O.C. and SORES desplfe the distance befween the two.

Sfrucfurul Design - The Internal Archltecfure

In this section we make reference to Diagrams 10 and 11 below which represent
a structural flow chart. The IRA Model software, consisting of the four principal
model blocks (outlined in Section 4 of this Report) is set-up into two autoriomous
programmed entities which communicate via disc storage of data. The first
autonomous program (called PT) groups together the three processing Blocks -
Operating, Costing and Sharing; the second uufonomous program (called P2)

‘confcuns the Accounting Block.

The reasohs for this separation are several. Firstly, the division into autonomous
programs provides automatically the facility to interrupt processing at the end of
Pl to survey results, and make intermediate decisions before processing the results
into a set of financial statements in P2. Secondly, the component block of Pl
have: fhenr base in cross-sectional data for telecommunications carriers, because
cost sharmg and revenue sharing are activities involving the entire system, ,
whereas the data base for P2 is longitudinal - involving detailed financial data
for carriers, one at a time. This dichotomy makes the P1-P2 split a natural and

" facilitating one from the data handling point of view.  Thirdly, the amounts of

data used in processing the network technical operaﬁons are large compared to
the compact results which are produced, and the same is true of the Accounhng

Block.



oy o _ |
. SOX'es no.
DIAGRAM 10 ,

1RA Model Structural Flowchart
(Operating, Costing and Sharing Blocks)
' ~(P1)

Operating and
Costing Blocks

/OTaeraHng and

Costing Input
all Carriers

./Progmm : . < START )
Controls for N
~ _ »
\ 4

“Assembly
- of Master
- File Data
Base

Y

| Operating
.Block

(Processing)

|

| Costing Block
(Processing)

Printer Display of
Details, Optional

N /Data Sets 1 and 2
'K(«Assefs and Incurred

Offline

costs) all Carriers
‘ - Storage

File A

2 Summary of Co»sfingv .
o , Calculations by
- Update Master Company -
 File "

/Program Controls | .
for Sharing Block ===t

/Cwosf and Revenue ——‘—1
Sharing Input '

Sharing Block Data Set 3'- / Offline

p ing) | (Revenues) -

(Processing All Carriers . \ Sl;:orlcgg
- ile




- 98 - |  SOY'eS ino.
DIAGRAM 11
IRA Model Structural Flowchart

‘(Accounting Block)
(P2)

File A, B —

Exogeﬁous ‘ — >

Financial Data :
Accounting | Display of Financial
Block ’ !...__..._.. | Statements and Ratios
(Processing) | by Company

C sTop )




. - w
. . ., v .

- 99 -

This type of situation is besf hqndled in two steps since memory space requlremenfs

. are reduced.

The data handling backbone of the software is a master file data base created
in memory and updated after completion of each processing block. This data
base consists mainly of:

i) a repertory list of all physical facilities used in the inter-regional system
(with relevant data on these facilities), and

ii) arepertory list of aII traffic streams mcludmg data regc:rdmg physical .
’ rouhng of traffic. ‘

At the end of the processing sequence P1, the costs and revenue data required
by the program P2 are assembled into data areas and transferred to disc file
storage. - After examining the results of P1, the user has the option of runnmg
P2 WIfh the newly creqfed disc file, or destroying the disc file.

The sequence of operqtions in P1, is then as follows (See Diagram 10):

1) Input of pro‘gfcmﬁ control parameters

2)  Input of ope_raﬁng and costing data

3) A_ssémbly of this data from various formats into the master file format

4) Operating Block processing (dlmensmmng oF the mfer—reglonql sysfem)
‘(See Sechon 4.1) - '

. 5) - Coshng Block processing (valuation of inter-regional assets, - eshmchon of

-caplfql and operating costs (See Secflon 4.2)
6) Updqhng of master Flle
7) lnpur' of revenue calcuquion dqra (tariffs, traffic splifs,‘disfcnces).

8) Processmg of Sharing Block (revenue calculations i.e. application of
seHIement schemes)(See Section 4.3) .

In steps 5 and 8 disc file data sets are created for use in P2. In steps 4, 5 and
8 printed reports are generated.

The program Pl is capable oF repeating some operuhons in the Sharmg Block
without’ repeahng the calculations of the Operating and Cosfmg Blocks. (See
Sectlon 4. 3) ‘
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The séquencé of operations in P2, is as follows (See Diagram 11):

1) Input from disc file of operating costs, assets and revenues

2) Input of supplementary inter-regional and complete regional financial data
3) Précesising of Accounting Block (See Section 4.4)

4) Diéplay of financial statements and rafi.os ‘by company .

Flexibility

The oVerj:ll design of the software is modular. That is, the software consist of
the following parts:

i) the supersiructure which handles data input, output and internal communi -
cohon between blocks, and

ii)  the processing blocks which control the computations of each of the four
activities of operating, costing, sharing and accounting.

‘Each .procéssing block produces output as a printed display and/or data results’
for transmission to subsequent blocks.

The f|e><|b|hty of this arrangement arises from the fact fhm‘ the processing blocks
are independent entities which can be modified, enlarged, or replaced without
redesigning the software superstructure. Therefore, it is expected that the super-
structure will not require revisions during the second phase of the project. In

this sense;, the first phase of software development involved a large fixed investment
which will not be necessary in the subsequent phases. Developments of subsequem‘
phases will centre around refinements in the methods of calculations of results in
various activities, and hence will lead to modlflcahons in the processmg blocks
only, and not in the superstructure.
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THE SECOND PHASE OF THE PROJECT -

General considerations

" Experiences with such large scale models show that the interactions between’

conceptualization, development and usage are necessary to obtain a more

~ satisfactory approximation of the phenomena considered. After some general

considerations, a few words will be said on the consolidation phase as well as
on the envisaged extensions; finally a discussion about the required data will
close the section.

We recall that IRA Model is a joint undertaking. Seveéral members of the

team had to learn in a considerable detail about the functioning and the
accounting in telecommunications. Moreover, the model itself being a detailed
one, the behavior leading to the computed results can really be understood

only if the user is familiar with the detailed logic of the model. The develop-
ments and extensions will therefore be faster, all other things being equal, if
the team is kept together. ‘

The general problem definition has already been stated several times. More -
specifically, the problem for the Second Phase is described in greater detail
in the. D.O.C., NTB, Fin. & Corp., preliminary Draft Contract Proposal with

_I Umversufé Ldvc:l dated February 18 1974 as follows:

The IRA Model is to be o fully fledged simulation model designed to evaluate
the financial impact on the pdrhc:pahng carriers of the inter-regional common
sysfem of:

- different traffic conflgurdhons, routing deerns, tariff sfrucfure network
‘ conflgurdhons and. ownershlp sfructures,

- diffe_rent mefhods'of cost calculation,

- different sharing schemes,

- differehf accounti'ng mefhods,

- -and of different means of regulcmng mter-reglonai felecommumcahons
carriers. '

Correspondlngly, the. IRA Model can be divided into five main modules or blocks
which are: the Operating Block, Coshng Block, Shdring Block, Accounting Block .
and Pollcy Simulation Block.
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During the first phase of the IRA project, although the main parameters of all
blocks wete identified as well as the nature of their inter-relationships, the

bulk of the effort mainly concerned the Accounting qnd Sharing Blocks, and,

to a lesser degree, the Costing Block.

Although it is by no means-easy to draw a clear demarcation line between the
consilidation of the earlier results on the one hand and the extensions on the
other, the discussion which follows will retain this distinction while, at the
same- time it will respect the basic logic of the model with its articulation and
with its major blocks. Thus the question of the Second Phase will be treated
simultaneously in two dimensions: consolidation as opposed to extensions but
w1fh reference to the principal components. :

Depending, of course, on theresources available, one could perhaps envisage
the continuation of fhe lRA Pro;ecf into its Second Phase as busxcally at two
levels:

- developmenf work aimed at perfechng and rendering fruly operational the
resulfs obtained in the First Phase,

- at fnrsf largely exploratory but also parHy developmenf work (especially
in the later stages of the Second Phase) aiming at once at broadening the
methodology already conceptualized, making it more precise and detailed
‘and finally linking it to other instruments of simulation, or, more gene-
rally msfrumenfs for preparing the elements of decmon

It oughf'fo be considered to put more emphasis than in the past on the model
and its possibilities as a device for obtaining more and better organized infor-
mcmon chlefly from the carriers of course but also from other sources.

To some extent there is a choice to be made, and this decision will Flnqlly have
to be made by the D.O.C. between on the one hand a more simplified network
and more elaborate procedures leading to less realistic results of course, and on
the other hand a more elaborate network with necessarily more simplified
procedures. Now it is clear that the distinction between the two options is

not as clear as it might appear at first sight. However, it requires a certain
amount of reflection and ought to be borne in mind whlle guiding the work i in
the Forfhcomlng phase

Consoli_dcxtion

~ General remarks

To some extent of course it all depends on how one defines the exploratory work
on one hand and the consolidation of the results already achieved on the other.
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It is clear, however that in so far as Sor&s is concerned the consolidation part
of the effort will constitute the bulk of their contribution to the second phase
whereas in case of Laval, the exploratory work may be not the bulk but in
any case a very large part of the contribution.

It appears inevitable that in the coming phase of the Project IRA the main

outputs will continue to be simulated financial statements (plus certain "signif-
icant financial ratios"). However, we ought to consider whether it would

not be desirable to reflect also on the possibility of defining and making
operational certain additional performance indicators. All this brings us

close to the difficult problem of linking the accounting and the physical

aspects of the problem and the problem which is both difficult and delicate

of management rights and the evaluation of the social significance of performance.
All this will require a heavy additional effort concerning the planning and carrying
out of simulations. Le Laboratoire d'économétrie de |' Université Laval will
have to do a good deal of further work on the planning of simulation:

Among the characteristics of any simulations plan will be the elimination of
self contradictory simulations on the one hand and, on the other hand of the
simulations which appear to be of no significance. (Reference is made to page
33 of the Interim Report of December 1973). ~

Consdlidaﬁon of the Operating Block

It is cleqr that the simulations of the effects of changes in the operc:fmg activities
should have a high priority. In fact the strengthening of the Front End (that is
Operating Activities Block) is a sine- qua-non condition for any objective we
may have in mind in the commg phase. :

It has been agreed to cut down the list of policy variables concerning the Operating
Block in the new version of the IRA Model basncolly to the Followmg

- ownershlp, operating and interaction (this mcludes .nefwork interconnections
and relations between the physical and switching networks). This also
includes the hierarchical status and the routing rules. ' ‘

- the quality of service

= traffic configurations under extremely simple demand hypotheses but possibly
already with the introduction of the time zones and by the same token of the

time of day traffic matrices.

- tariffs.
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Coshng Block

PR

i

It appears that the Costing Block of the model wull requure some cohsiderable
elaboration. The consolidation will involve the incorporation of additional or
more refined data, and relevant improvements in the concepts used (This is
distinct from more elaborate work discussed in Section 7.3.3).

At present the Costing Block contain a nhumber of snmpllfymg assumptions:
whlch are discussed below, and which represent llmn‘cmons on the model.

;i

2)

RN

4)

-

6)

The presently used valuation functions do not contain a provisioh for the

. valuation of terminating and local facilities. According to estimates;

this asset value represents roughly 20% of the total inter-regional asset
value. In future this can be improved through a reestimation of the valuation
functions used as data. :

A limited number of valuation functions are used, excluding notably
co-axial transmission facilities and electronic switching equipment-.

Again, improvements in this area require the inclusion of more refined ~
data in the model, since software is equipped to handle these refinements.

The valuation of assets via cost functions reflects the investment value of .
such assets as of 1970 or 1971. Since equipment costs in telecommunications

~have declined somewhat over the past 20 years, it could be of some use to

"index" the valuation functions to better reflect the "historical cost" of
equipment installations as a function of the age of equipment.

An averaging method is used in separation of the asset values of jointly
used facilities. Inclusion of more sophlsflcated techniques including the
incremental techniques would require more conceptuallzatlon as noted qbove

'(See Section 4.2. 1)

Operating costs ére estimated as percentages of total assets at cost. In the

.case of traffic expenses, it may be more realistic to develop some other

techniques which reflect the variation in cost due to variations in traffic.

Development in this area requires further conceptualization.

In estimating accumulated depreciation on various-equipment classes, a fixed
"life expectancy" parameter has been applied. In future, this parameter
may be.tied directly to survival curves for equ:pmenf classes and to fhelr

age life mix. -

| Consolidation of the Sharing Block

This wflllmainly consist in the introduction in a deaniAled‘chhion of the Full
Division of Revenues scheme in the Sharing Block. It will also have to be
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recognized that this will require complementary expansion of the Operating
Block so that assefs providing regional service will be represented in the

- computations also permitting the reflection of costing and cost sepdrahon schemes

yet to be mcluded in the Costing Block
Consolidation of the Accounting Block

The consolidations in this block although obviously involving somie software

.developments, remain the main responsibility of the D.O.C. as far as basic.

advice for conceptualization is concerned. For example, the internal consis-
tency of the results of this block must be improved. Care will be taken so that
the outputs reflect as closely as possible the actual costs including those
resulhng from the various separation schemes.

The presenf status of "local simulations is treated at some Ieng‘rh in Section 5
and the proposed extensions .in Sub-section 7.3. :

Exfevns_ivons

Gen'er'alr remarks

To a large extent this second part of the work of the Second Phase WI” have to’
be done on a "best-effort" basis. It is understood that. neither in the current -
phase nor in the coming phase will there be a demand or a "corporate- financing"
model in the proper sense. It is also understood that in the Second Phase, that
is in 1974/1 975, we shall be largely concerned with "filling in" with more _
redllsnc dofo the fromework puf fogefher in fhe Flrsf Phase of fhe IRA Project.

On the ofher hand we will be undertokmg some extensions from the base established
during this phase. Demand studies including the responsiveness of demand to rate
changes and to the quality of service changes will have fairly low priority. In
fact, no work will be done along-these lines and within the framework of the IRA
Project at least in the Second Phase, except where it will be necessary to make
some very simple assumptions concerning the demand whlle carrying out other types
of SImulohons :

Concerning the use of macro variables it might be preferable to build or to.
simulate trends in detailed data (as detailed as possible). It is to be noted that
both in the construction of HERMES group of models and in the organization of

data for the Costing and Accounting Blocks of the IRA group of models the work

is done from the bottom up so that we work with detailed data expressed first -in

- physical terms and therefore it should not be too difficult to develop procedures

concerning the trends over time in those detailed variables. There is no reason
of course why we should not. have recourse to certain macro vorlobles to put the
results of the model in the rlghf prospective.
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Concerning the problem of the ownership pattern, we do not intend to propose
that the question of non-telecommunication subsidiaries be brought in.  However,
the ownership in the inter-regional telecommunications area already gives rise

to certain problems. For instance, certain routing patterns may be incompatible
with certain ownership patterns. |f one wants to simulate the effects of changes
in routing patterns one has fo make some decisions conceérning the ownership
structure of inter-regional telecommunications, even without going beyond this ‘
relcmvely narrow domain.

This is-related to the preceding point: how much emphasis is to be put on the
notion of "enlarged networks", which is obviously relevant to the extensions
of the Operating Block. '

Extensions of the Operating Block

This will comprise, among other things, the development of new computerized.
procedures and a considerable adaptation of existing ones: :

i) for the estimation of point-to-point traffic given the existing point-to-
point trunks in the switching network special attention will have to be
given to Canada-U. S. and Canada-~overseas traffic streams.

ii) for the derivation of routing information for each stream by category of
services in the switching network and in the facilities network. Asa
minimum requirement, assuming that the physical routing of the direct
routes would still be provided manually, we nevertheless need to develop
some kind of a "chain builder" algorithm for the automatic determination

of the physical routing of the switching routes. (Ref. Commonwealth model).

Note that in this Second Phase we will have to work with a much finer
classification of services (e.g., including specifically data transmission,
teletype, ...) and the routing laws are likely to vary from one category

of services to another. It is also important, from the point of view of
cross-subsidization and other related analysis, that the classification of
services used matches the one actually used for the collection of revenue by
the carriers. : :

- iii) for the derivation of the micro-wave transmission facilities network given a

set of pairs of points and in conjunction with the radio~reg. data~bank
(Ref. PILMI, Route programs)®.

The capability of varying the level of traffic for certain categories of streams,
and services, in order to test within a given settlement scheme the financial
impact of such changes on the various partners (or on the inter-regional authority)

¥ This Eequir.es the adaptation of these programmes developed by others and

obviously the introduction of economic considerations in the chain builder.
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supposes: the capability of altering the existing network, of identifying the
new routing and of calculating the variations in the assets values. - This capa-
bility is a main requirement in IRA Il and should be acquired through the uti-
lization of the HERMES Models to this extent considered prudent by all patties.

- We must remember that traffic, routing and network are three inter-related

components of the IRA Model which cannot be varied independently of each
other. " In this respect, the potential use of the HERMES Models shall be clarified.
It is worth noting, at this point, that the simulations intended for the project
will necessarily involve the use of the enlarged network technique (e.g.,

different carriers at the same geographical nodes, FUH Division Settlement
Scheme).

In a broader context, the exact nature of the potential linkage of HERMES and
IRA in both directions will also have to be determined i.e.:

- cdpifql expansion ' :
S } HERMES —~ IRA

- routing information
- financial information IRA —» HERMES

In the HERMES —= IRA relation, as an additional dspect, the question of. -
"spare" capacities and the financial implications will require explanation

and inclusion in the algorithm. In the context of the IRA —w= HERMES relation,
we specifically think of more representative cost functions to reflect the financial
realities of actual operations and the rules of costing, accounting, and sharing,
as well as the impacts of certain operating and corporate structures. Such
linkage will have to be provided in a manner consudermg among ofher fhmgs,
time and resource constraints. :

Another problem which remains to be solved concerns the determination of the
peak .load to total load ratio. Assuming that we have 24 hours traffic profiles
for each sfream in both direction we could then calculate a unique ratio for
each stream. But this is the whole nature of this problem: the availability

of traffic- data. In the absence of comprehensive data some rational basis of
"manufacturing” will have to be found.  If differences in time zones and
their impact on the routing pattern are to be taken into account (even if
routing arrangements remain fixed), twenty-four hour traffic profiles are
required. But the first approach to the peak/average traffic ratio might
require daily profiles involving say 4 periods. Sensitivity analysis could then
be undertaken in order to see how the shape of the traffic distribution for each
stream influences the total cost incurred and the total revenue collected by the
various partners, under the assumption of a constant tariff matrix. In the broader
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sense we are thinking here of the shapes of traffic distribution curves and of
the factors influencing the shapes but without a Ftu fledged demand model.
A solution to this problem would permit the comparisons of the costs of the
peak and the average iraffic. Analyses of the implications of cost sharing
schemes based on various degrees of peak and average cost responsibilities
would also become possible, as well as analyses of cost responsibilities would
slso become possible, as well as analyses of cost responsibilities of different
services. Related to this idea, it will be necessary to write into any future .
arrangements phases explicitly stating that the area of interest (inter-regional

- telecommunications) is not to be interpretrd as precluding analysis, and also

data gatheting, in other areas which appear pertinent. It will be noted that
some ground work in this direction has been, or is being, done in the current
Phase of the IRA Project, especially with reference i’o I‘he "Operating
Achvmes mmulchons

Extensions-of fhe'Cosfing Block

This section is first of all concerned with the expcmsnon of the actual Coshng
Block as formulated during the First Phase to include. the vintage of facilities,
valuation, taxation, additional depreciation algorithms as well as algorithms
relating to operating expenses. :

Secondly,' on a much broader scale, this sub-section concerns some theoretical
work to be done at the exploratory level with regard to the development of a
sub-model for the allocation of joint costs based on mathematical programming
or some other mathematical technique. (1) During the Second Phase, we intend -
to explore the possibility of building a sub-model from which such cost functions
shall be derived in a more rigorous manner. It is clear however that more
realistic cost functions will have to be used but they will still remain for a long .
time based on a modular approach: we cannot afford to have a specific cost
function for every single element of the network. Such a sub-model shall be
integrated in the future into the IRA Model. The objective of this proposed
sub-model -will be to determine the costs for individual categories of services,
both in terms of total output as of a certain time and in terms of incremental
outpuf in a joint production” environment; ‘where the service categories are
further subdivided into geographical, operational, jurisdictional, corporate

and like entities. It will be important to identify the output (the services) in
physical as well as in financial terms. The determination of the input require-
ments in physical terms has a particular significance. It is perceived that the
physical input requirements will be determined in terms of additional plant

units required for given configurations of incremental outputs (e.g. from a
HERMES type Model) in a given joint production environment. The plant units

(1) Ref: - Project X description (Guérin, Henter)
- Telecom. Research group, Study 6, Bell Canada.
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are perceived ds "building blocks" defined by dividing up the structures and ,
facilities into fine units from which any configuration of plant can be constructed
by taking the required number of them. The plant units will be made up from

" material and labour components, i.e., material and labour units which may

be expressed in non-financial terms. The non-financial expressions of labour

. and material units in relation to plant units are expected to hold true over a

considerable length of time. The expressions and relationships would only .
change as a consequence of changes in technology, which consequences could

~ be eshmared and fhereby taken into account in pro;echon type analyses

The non—financial terms can subsequently be associated with financial terms
estimated over projection periods, e.g., when the cost of a particular con-
struction activity is estimated, which is to take place a number of years in the
future. In this context, the material units could be associated with projected
labour costs. The pricing of the labour component would give consideration to
expected efficiency, location, size of the undertaking and similar parameters.

First cost of the construction activity estimated along these lines could then be

associated with the capacity expansion and operating cost algorithms, and with
the applicable financial parameters related to corporate siructure and operating
envnronments to yield the costs of service output.

If is envusaged that @ sub-mode| performing functions as described above shall
be developed to perform the cost activities in a more sophisticated fc:shlon

Reference is made to page 14 of the Interim Report of Decemb’er 1s'f, 1973. It
is agreed that we shall be aiming at cost and output measures by element and by

* type of service.- This is obviously a desirable extension. dlthough it has to be

clearly understood that it involves heavy effort of data collection and organization
of data in that format. The data by type of services gives inevitably rise fo a
whole series of problems relative to the peak/average traffic since the time
profiles are not the same. This may have in the long run important repercussions
on the dimensioning of the network andhence on the bulk of the costs since the
peak perlods for.different types of services in general do not comcnde

Extensions of the Shqrihg Block

The inclusion of the Full-Division of Revenues Scheme which represents a major
extension will have considerable repercussions on the Costing Block, both af.

" the level of conceptualization and on the software development. Among other
things, this will involve "horizontal” rather: than residual calculations of unit

cost for every element of the network and for every type of service. Where
schemes ‘involve sharing based on'routing, explicit mention of the relations
between the actual routing and the routing used for revenue sharlng purposes
should, perhaps, be more open to discussion. :
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It is worth while to add that schemes involving the Central Agency as a separdte
em‘:ty will also be considered.

It wiil be remembered that among the ultimate objectives of the Project are
inducement to the rational deployment of capital and efficient operation of

the network, subject to various constraints.

We should 'also envisage different configurations of sharing schemes and operating

- activities and of course. costing, and accounting procedures.

Exfénsions of the AccoLmﬁng Block
This will principally take the form of:
i) an expansion of the initial system of equations,

ii) an integration of each carrier system of equations into a general syétem of
equations via the use of common constraints ("contraintes de liaison") in
order to obtain optimal solutions for the whole aggregate of carriers. Linear
goal programming covering all carriers would be a step in the good direction.
The dual variables associated with any solution could be interpreted as

"social scarcity values". In some cases, it is intended to explore the possi-
bility of stating the problem in non-linear.form. If is in this context that
a limited volume of assistance might be sought from le' Département d'infor-
-matique de I’ Université Laval, who have had experience in hardling large
sysfems of sxmulfcneous quadratic equations.

iii) fransforming the accounting block into a mulfi—perio'd module to permit
comparative analyses for a number of years in the future; given the initial
conditions which describe the starting state of the accounting system of an
economic entity (one carrier or a set of carriers) and given the path of the
purely exogenous and instrument variables, the computer can produce a
time series of future state. It is to be understood that is simulation and not-
ophm|zaf|on ‘ ' o

Although thls block is an integral part of fhe IRA Model and represents-: the
final stage of the calculations by the model, advantage has been seen in also
providing the Accounting Block as an on-line routine.to be used in a “conver-
sational" ‘manner. This routine is to be used either by runnlng it sepqrqfely

or as a sub—roufme of the main model. :

The logi'c«' could accomodate in the course of carrying out simulations the appli-

cation of different accounting methods, in particular with respect to the following:
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-+ depreciation

"~ taxes (including treatment of deferred taxes)

- different methods of capitalizing versus expénsihg

 - difFerent Financing schemes.'

Note fhe relations of this block to the Pollcy Slmuldhon Block.

The Pollcy Simulation Block

. This is fhe fifth block of fhe model. |ts development would require, ‘qmong

other things, the determination of:

i) 'what governmental policies are to be investigated; -for example, we want

to simulate on:

< various modes of operations, roles.and objectives of the hypothetical
_inter-regional authority

- véri0us scenarios of the inter-faces be*fween CN/CF’_‘ and TCTS, TELSAT.
- and TCTS, COTC and TCTS.

i) what physucal financial or accounting parameters may be selected as
decision criteria most relevant to the policies selected (e.g., certain

combinations of grade of service and caplfql budgef constraints).

Obviously, this determination must be in line with fhe prlnmpal long- term

,'ob|echves of the IRA Project which are:

- the rationalization of capital deployment and of the capacity expansion of

telecommunication facilities; the problem of over-capacity in the inter-
regional network is particularly relevant here.

- the rationalization of the tariff policy.

- ’rhe study oF cross-subsidization between servnces, befween carriers, between
reglonal and inter-regional operations. :

- - the rationalization of operating activities; for example, this may involve
the questions of the ownership structure and/or the corporate structure oF
some or all the carriers.

As alreqdy mentioned in Section 2. "Some Further Principal Considerations",
it will be considered to include among the outputs of the Policy Simulation Block

-not only financial statements and "significant financial ratio" but also some other

indicators.
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It is to be noted however that the financial outputs are essential if only fo enable

~ us to jydge the results of the various simulations on the likelihood of the survival o

of the system and of its various components that is at the moment, at any rate,
individual members of the inter-regional system. On the other hand, we agree
that these financial indicators might be usefully accompanied by other measures
of performance and of social costs. We seemed to agree to gtve relohvely hngh
priority to this option.

Finally,. it is clear that it is still too early to attempt to deal with demand for
inter-regional and perhaps other telecommunications and in particular with

the impact of the rates and of the quality of service on demand.

Interchmgwnh fhe HERMES group of models

The eventual integration of the IRA group, orseries, of models, with those of
the HERMES group raises a whole new type of possible extensions of the work
done so far. Some exploratory work on these lines is already being done at Le

Laboratoire d'économétrie de I'Unlversaté Laval alongside the work of the IRA

Project as such

Two _qu‘estions orise here. The first relates to the degree of automation envisaged
for the interfacing of the two groups of models. The second has to do with the

integration of individual modules as against the integration of the two whole
models.  One will note that certain parts of the HERMES Models can be of
considerable use for the purposes of the IRA group of models, for instance, the
module CHARGE of HERMES Ill Mode! to handle the routing problems. More
generally the CHARGE module could be used to establish the relation between
the switching and the facilities networks. It will be remembered that revenues
arise with respect to the first (in so far as public switched traffic is concerned)

: 'whereos the costs are mcurred predommontly with respect to the second.

It wull also be noted that the HERMES Models can readily accept in financial
constraints provnded they respect certain fairly general conditions. In particular,
these financial constraints may refer to the network as a whole or any part of

the network such as-for instance the elements belonging to a particular carrier.

One might also point out here that there still exists no User's Manual of the
HERMES l|| Model . ' :

It-is cledr. that -the integration of these two groups of models will require
heavy software effort and also a considerable amount of conceptualization work.
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Data required

- It is one thing to specify an exhcushve range of data requnred and it is quite

another thing to get the data. A great level of detail in this exercise of data
specification might be superfluous if we are going to manufacture most of it
ourselves You can only build so much in height on a weak foundation! The
carrier's cooperation at this stage has become a necessn‘y for the success of
whole project.

It is understood that in the coming phase, that is from April 1974 to March 1975,

we shall be largely concerned with "filling in" with more realistic data the
framework put together in the first phase of the IRA Project.

" The data required can be specified at the level of each block.

Operating Block

The transmission and switching networks will have to be updated, No problem

is foreseen with the transmission network. However, concerning the switching
network, we might have to estimate it using annual rates of growth and assuming
that the trunking configuration stayed the same. The CN/CP, COTC and TELSAT
switching and transmission facilities will have to be included and the conditions
of their interface with TCTS shall be defined. In the same way, the interface
of the inter-regional network with the U.S. will have to be defined. A portion -
of the local switching equipment will have to be included if we are to simulate
the appllcchon of the Full Division Scheme. As much as possible, all of the -
work outlined above shall be done at the level of the elaborated nefwork (1)

and not at the level of the reduced network (24 nodes):

On the traffic side, concerning public messages, ideally we shall have for each
streamthe total annual volume of traffic as well as the 24 hours traffic profile
for a typical weekday of the busy season. The percentage distribution of traffic
according to type of calls (i.e. D.D.D., Stn. to Stn..and Per. to Per.) shall
also be available on a stream basis. Moreover, we shall have the distribution

of traFfic by classes of holding fime'.

Concermng prlvafe lines, we mlghf want fo Furfher dlsaggregafe this category
into telephone private lines, teletype, data services, radio program transmission
and other services. This disaggregation might represent a lot of work in terms of
data gathering. Moreover, it does entail some serious complications for the future
routing algorithm; more precisely, we are thinking about the routing of data traffic.
A decision will have to be taken here regarding whether or not this supplementary
effort is warranted. In any event, point-to-point private lines will be required.

(1) Ref.: 'Appeﬁdix "C" of the Interim Report on the IRA Project.
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Data is also required for televmon program fransmission network, whlch will
specify the capacity in use by source 'to all terminal points.

Finally, traffic data by category of services is also needed for Canada-U.S.
and Canada-Overseas type of streams.

An up_dd’fed tariff structure, which will match the traffic categories and distri-

bution just outlined, is also needed. " In the case of public message, the major

changes will consist in the adaptation of the tariff matrix to reflect the duration

of the calls. Apart from the collection rates which we already have, we might ‘
want fo mfroduce some accounhng rates and terminal charges ' - |

Coshng Block

" The asset cost functions for transmission and switching facilities should be
reevaluated and if possible updated. On the switching side, we definitely
need d greater number of cost functions in order to reflect more adequately
the parficuldrities of the switching equipment from one node to another.
i

_In the currenf phase of the IRA Pr0|ecf operating expenses were purely a,
- function of total asset. In this coming phase, the operating expenses shall

be made a function of both plant investment and traffic volume. ~ For example,
~ in TCTS 70% of the total assigned expenses are related to the asugned plcmf
Jinvestment and 30% to the volume of business. .

" Sharing Block

The simulation of the Full Division Scheme cdlls for a heavy data requirement

at the level of the plant assigned, particularly with regard to the local equipments.
~ This will also have an |mporfcmt impact on the formuluhon of the Accounhng and -
Opercmng Blocks

-Accounhng Block

The Phase 1l activities in the Accounting Block will primarily feature the further
developments and refinements of costing and accounting methods, including
depreciation methods, current and deferred tax calculations and treatments,
expansions and refinements of the accounting algorlthms in the block, and mulh— ‘
peruod and: comparahve and analysis.

In 'order to effect this 'program and to obfdih financial results reflecting the real

. life'conditions, data as represented by Appendix " G"., and which to a substantial
- extent were fabricated by necessity in Phase | , will be required. Moreover,
further desaggregation of the data elements will be necessary. The most important
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class of the data requirements is that relating to physical assets. We will require.
the schedules of assets by classes of plant categories: gross additions, retirements,
adjustments and surviving balances on an historical basis broken down by individual
vintages of the asset categories. The corresponding historical life characteristics,
gross salvage-and cost of removal data will also be required by account -vintage-
category. In addition to the book asset information as described above, the
undepreciated capital cost allowance bases and applicable CCA rates will be

‘required. Statement of reconciliation of net income with taxable income should

also be available for processing the deferred tax calculations on factual basis
with respect to differences between capitalization and expensing for book and
tax purposes.

‘On the “abilify side, details of the debt calculations: maturmes, repayment

schedules, interest rates, sinking fund provisions etc. will be required along
with information relating to the equity portion of capitalization such as
conversions, redemptions and the like which would have bearing on the longer
term financial alternatives, parhcularly for the purpose: of the multi-period

~analysis.

It will be further required to obtain the accounting information in segregations

between the regional and the inter-regional sectors as required by the settlement
schemes under consideration (e.g. for the full division of revenue plan the details
of the derivation and the make-up of the assigned assets and expenses will be |
requned)

Finally, in order to include in the IRA Model 'CN/CP TELSAT and COTC, as

well as other possible carriers (e.g. Quebec Telephones. and Edmonton Telephones)
the same information for these corporations W||| also have to be obtcuned
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APPENDIX A

list of papers circulated since December lst, 1973

Texts provided by the Department of Communications

- Lettre de G. Fenter & T. Matuszéwski, du & janvier 1974

- Draft Notes concerning the Second Phase of the IRA Project,
D.0.C. Pebruary 6, 1974,

- Draft Contract Proposal (With Laval Unlver81ty), .0.C.,
Pebruary 18, 1974

- "Listing of Equations of 'the IRA Accounting Module for Simulation
Furposes with Input Data References'", D.0.C., March 5, 1974

Texts provided by Sords

- "Planning of Activities (Contribution #1)", December 3, 1973
- Lettre de E.G. Manis & T. Matuszewski du 6 décembre 1973

- Glmulatlon Considerations (Contribution #1), Taxonomy of Models
and Terminology, December 6, 1973

- Lettre de E.G. Manis & G. Henter, 10 décembre 1973;
- "Data Handling and Control in the IRA Program", January 2, 1974

Texts provided by Le Laboratoire d'économétrie

- "Note on .Peak Load "Total Load Ratio Estimates", C. Autin,
December 12, 1973: :

- Lettre.duflS'décembre 1973-de T. Matuszewski é G. Henter

- "Notes non structurées concernant les régles de dépréciation",
B. Paguet, 20 décembre 1973,

- "Simulations dans le bloc comptable”, G. LeBlanc, 8 janvier 1974

- "Discussion notes concerning the Eventual 1974-75 Phase of the
IRA Project", T. Matuszewski, February 5, 1974

- "Reflections about the Draft Notes, D.0.C.,, February 6, 1974",
C. Autin et G. LeBlanc, February 18, 1974’

/2
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Notes of Meetings

- Notes d'une réunion tenue le 20 novembre 1973 3 1l'Université
Laval, T. Matuszewskl

- Notes of a Meeting w1th Sores, held in Ottawa, December 14, 1973,
‘M.N. Rasheed

- Compte—rendu.de la réunion_du 12 janvier 1974, C. Autin

- Notes de la réunion du 27 févpier (Montréal), T. Matuszewski

- Notes. of a Méeting held -in Ottawa, February 6, 1974, T. Matuszewski.
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0011 CALL CCSTIN

o

FORTRAN IV Gl RELEASE J.0 ° T T OMAING T T T QETE ETTUE RFARTZS. 1974

TPAGE G061

C
c
- . C —————————————————— - ——
c
c

~=<-~ MASTRITCONTAINSG FACILTTIES AND ROUTING DATA — ~
0001 COMNMON/MASTRI/ZIFACISC,E) 4RFAC(SC,3C) 4 IRCUTE(SS,40)
, 1 KECUTE(SC,4) o AFACSARCUTE
Cmm—em MASTR2 CONTAIRE JSSET CCSET FULMNCTICNS AND RELAVEC CATA
oo0z COMEON/MASTRZ/CFUNAE(1C22C) sCHUNCR(IN2C)2CEFL (231 sNFSIZ(2C,33,
1 PLANC(Z) oPSTAT{Z)sFGEG(Z),FELIL(2)

TESL TS TRASTRI TCONTAINS IRCEXING INFCEPATICN T
ogoz CGNMON/MASTR3/I&‘I¥-lChhtR.IcLE"l-ICCSFB XSLIFE-IF#CAC.IC:FAL-
: ’ EFACCL . IFLEMZ 3 INCAF « IACCAF, INAINT J IMARK, ITRAF, .

ICTFEX o IFTAX, INTAX,ICIST. EGAVF . ITRCAP
I‘ALV-IREPV.IRETRcIGAV-IACCEF'IAhC:F.INAV.IGAVP.-
IASUNS,IINUNS ILANC o ILANCF, ISTAT, ISTATE » IGECs IGECP

TIEUIL. 1BLILP s ISTATM, IGECH, I IUN, IGAVM, TTCTIN,
JRINS»JCS, JFINR S JSTINC s JUNIT»JXSTFe JTRAF s JTRAES,
JRREV,KECoKFEsNCAR JCSERV ITECAF s JLINEN, JTRAFP

0Co4 : CCNHCN/NASYRQIAESET(IS-7 €)

. Cmmm—= MASTRS CONTAIMNS CEFALLT FINAMCIAL CAfA CN CCOMPANY BASIS
0oo0s . COMMON/MASTRE/FINDAT(1C,3C) 4 IFINCT(1542)2E

NN A W #

| C==~=~MASTRHS CONTAINS INCUFRELC CCSTE (CATA SET 2 )
0C0E& . COMMON/MASTRE/CFKCCS(15+1002)
C-—=-=MASTR7 CONTAINS CPERATING REVENUE /CARRIER/SERVICE (CATA SET 3)

0007 COMMCN/NASTRT7/CFCREV(1S,5)
. Ce=ww= NASTRZ CONTAINS SETYTLENENT ANC GCTHER CCKTRCL PARAMATERS
¢ooe COMMON/RASTRE/NSS (8)

"¢ T MASTR9 CCNTAINS CFERATING PARAMETERS
0C09 ) 4 COMMON/MASTRG/HCLD sPLESS s PCVER 4 CCNV
C<==== WMPRCON CONTAINS PRINT CONTRCLS

eoro 7 7 CGVMVLN/MPRCON/ZLCEN(2C) o T
C -

CECETTITNG ELCCK pa
THE FGLLOWING SULBRCUTINES FCRF THE CCSTING BLOCK CF IRAe

BLOCKSs AND STORE CUTPUT DATA INCTHEFR CEWMEN ELCCEKS.

C

c

C THEY OPERATE ON WASTER FILE INPUT, ACCESSEC THROUGH COMMON
[ o

C (COSTING OF IN]ERREGIONAL CCHNCN SYSTEM)

C
T¢ stePT1 7 crcss CHLC REUTING AND FACILTTY CATA ECR. .
c PCSSIBLE ACCITIONS ARISING FRCM CHANGES IN TRAFFIC

o012 . CALL CAP )
© 77 ¢ sTEP 1A TDISPLAY DETATLEL RESULTS CF DIMENSTONING o )
0013 : IF(ICCN(1)eNE«CICALL ULSAGE
: € STEP 2  CALCULATE CRCSS ASSET VALUES AT CCST USING cesy FUNCTICNS

‘co1a T T CALL ASSETS

C STEP 3. CALCULATE ACCUM. AND ANN. DEPFECIATION (CUTPUT CATA SET 1)
001S CALL CEPREC :

: 'C STEP ‘4 7 TCALCULATE CEST CF MONEY COMFEONERT ™7 ™ 777 17 i o s e o o

001 € CALL CACOST

C STEP S  CALCULATE CCOMPCNENTS COF C(PERATING COST(CUTPUT CATA SET 3)
oti7 - CALL OPCOST

c -END OF COSTENG ~—=—m




2 e :
1 ) FORTRAN IV Gi ~RELEASE 20 HAIN DATE = TUE MAR g€, 1G74 FAGE 000z
C--- . . N - - . P . -
[ - -S'H A R I NG TBUECCK —mmmesii T -
c THE FCLLOWING SLERCUTINES FCRNM THE SEARING ELCCK CF IRA.
) i c THEY CPERATE Cn THE MASTER FILE INPUT, ACCESSEC THRCUGH
C 77 cCHMCN BLOCKSs ANET STCRE CATA €N CTRER CCNMER ELCCKS»
c (CALCULATICN GF INTERREGICMAL CFERATING REYEAUES)
: c e -
: C STEP 1 THIS SUEBRCULTINE REACS INFLT FCR SRARE ELCCK ’ oo T T T o
: octe CALL SHAREIL
: L € STEP z _ CALCULATES STREAK REVENLES
' " octg TCALL STREVE .
. . C-'STEP 3 THIS SUBRCLTINE CALCULATES CPERATINE REVENUES
_002¢C . CALL CPREVE | : : B
) oc21 . CALL SUMARY , e e - . .
: ogz2 CALL ARCHIV(NCAR)
) oczz sICP
; . ccz4 B - V> B o
!
i "#CFTIONS IN EFFECT# NOTERM,IC,EBCDIC,SCURCE2NCLISToNCLCECK 9L DAL, NOMAPKCTEST ) )
; *OPTICNS IN EFFECT# NAME = MAIN 7 ", TLINECNT = 777777 7gg™ 7777 7T T TTrmmmmrmTmm s mm e
i *STATISTICS* SOURCE STATEMENTS = 24,PRCEGRAN SEZE = 000220
*STATISTICS*® NO CIREGNCSTICS CENERATEQD , ' _
!
|
f
i
]
1
:
o = R
i
! e e e e .
|
i
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H
3
3
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92- FORTRAN IV Gi RELEASE Zaf - T ARCHIV CATE = TUE FAR 2€s 1578 PAGE CCCt

‘0¢n 1 SLERCUTINE ARCFIV(NCAR)

gccz CCMNCN/NASTRG/ASSET(1S.78Y =777

0CO3 CCVNON/FASTRE/CFKCCS(15,510,2)

ocea CCNNCN/VASTRT7/CFGREV(1E5,5)

0GOS CC & M=z1,2 -0 T

ocee IF(MetGel)IC=1C

c007 IF(F.ECeZ)IC=€E

0COE WRITE(IC+S01)INCAR T T T mmommeme - ) )
000S iRlTE(I_C'SGQ)(((ASSET(I-Jok)gﬁ=l-6)nJ=lc7')-,=IONC‘R)

00:0 WRITE(ICsSOC)({{CPKCCS{14JeK) oK=1+2)2J=141CIs1=1sNCAR)

B ootr T T wRITE(IC, 500 ) ((CPGREVII-K)sK=1+5) 9 I=1sNCAR)

0012 S CCNTINLE .

octz ECC FORMAT(ESE1Se8) .
0014 S01 FCRMAT(14) - T e T e e -

00is ' RETLRN

001€ ENC e

*OFTICNS IN. EFFECT#* Ncwsnu.tc.Eaccrc.scuncs.NoLls1.NccEcx.Lcno.uouAp NCTEST

*OPTICNS IN EFFECT# NANE = ARCHIV , LINECNT. 56

*STATISTICS* SOLRCE STATEMENTS =777 le.PRceva 5125'?”600390 T e e

*STATISTICS* NGO CIAGNOSTICS GENERATED




FORTRAN IV G1 RELEASE Z2.C FCiss TTTTCATE = TUE MRR 2€, 1974

e ey go22

0001 SLERCUTIANT PCISS({TRAF,FLCSS ACIR,PXX)
ocoz CIVENZICN A£3)4E(%) o )
00032 DATA A/SeQ7ELsS+44EE280EC2G34.63E1,4.1GEC/
1o B/1e2665,142252,14E2182142C3Ca1.2/
T € TATA FCF LIN APFRCX CF FCISSCN FCRWULA EEYCNL 20 ERLSe
C_ DATA GIVEN FOR PRe LCSS = o013 sCZ3 2035 083 <05«
c SLERCUTINE TO EETERMINE NULKBER CF CIRCUITS Ch A FIMNAL GRCUP RCULTE
c FCR A FIXEC PRCEABILITY OF LCSS{FLCSS) ANC CFFEREC TRAFFIC "IN ERLANGS(TRAF ™~ ~ o ) B
0004 IS=TRAF : : 3
0C35 IF(TRAF.CTLPLOSS)GC IC 1
0COE NCIR=1
0607 IF{TRAF«LTe«3CCCEINCIR= -0
0008 : : RETURN o
ocos . i IF(TRAF.GT«30) €C FO G T e s e e e e e e
001i¢ C S T1S=1S+1
0011 SUM=1,
ocCclg ~T T T T isK1=1€-1 -
0013 : BC 2.J=1,1SM1
0014 z SLM=SUM+ (TRAF**J) 7EACTC(J)
0018 T oo CEN= 5UM+TRAF**I</(FACTC(I<)*(l-—'lRAI'—“/ICi) T ;
0cLE FO=1./CEN
0c17  PXX=1a-PC
oote £C 2 1=i,IS
0C19 3 PXX=PXX—(TRAF**1)¥PC/FACTO(1)
oc2¢ IF{PXXeGT+FLOSS)GEC TC 1
0021 O —_ e e e
- RETURN . . . e e e — e
0cz23 4 CO 5 IN=},5 :
Qo264 T T T T T T K= 1 M% L. G 1-PLESS -
0028 IF(ABS(X)sLE«elCE) GC TC 6
002¢ € CONTINLE
0627 € NCIR = A(zu)+3(xw)trpAF+. T o B
8G2€ PXX =Cs0
0029 RETURN
‘0030 T ENC

FACE Ccer T T

*OPTIONS IN EFFECT*
SOPTICNS IN EFFECT#*

NO1ERM-ID.EBCDIC-SOURCE-NCLIQT-NCBECK-LCAC,NUMAP.NUTtST

NAKE = POISS o LINECAT = T

¥STATISTICSE® SOURCE STATEMENTS = . - 30,PRCGRAM SIZE = COO4EA

. #STATISTICS# NO DIAGNOSTICS GENERATED .




Ol FORTRAN IV Gl RELEASE 2.9 FACTC CATE = TUE NAR 2€, 1574 FAGE GCC1 '
cco1 FLACTICN FACTO(R) L
ocez IF{N.GT.C)GC TC 1 N T '
00032 FACTC=1 ,
. “go0a  __ __ RETURN | i Y
0cos : 1 IF(N.GT.10060C ¥C 3 :
00CE FACTC=1
ago? . CO 2 I=1,N i i ‘
ocoe 2 FACTO=1#FACTG : .
0C0S RETLRN ’ i
oo1¢ 2 X =N ,
T ee1r T T T T U FACTO=SGRT(2%3. 14156 )# XA (X++E VRERP{~X9aS/{L2e%X))
0012 RETURN ’ . T
0013 END i e e I
#OFTICNS IN EFFECT* NOTERM,ICsEBCDIC,SOURCE+ROLISToNCCECK LCAL,ACHAP,NCTEST
0FTIONS IN EFFECT® NAME = FACTO  , LINECKNT = S6 i
""""" #STATISTICS®  SOURCE STATENMENTS = I3,PRCGRAW SIZE = 600250
" #STATISTICS® NO DIAGNOSTICS GENERATED
. _ |
I i
e .




65 7 TEQRTRAN IV €1 RELEASE ZG ‘ERLANG EATE = TUE WAR 26, 1974 ©. PAGE €CCl
0001 ) SLERCULTINE ERLANG(TRAFSFCNCIR,FXX} _ ]
C A SULERCUTIRE TO CALCULATE NCe CF CIRCUITS CF Fols CR FULL
: c GRCLPS FCR GIVEA FRCEe CF CYERFLCN (FC) ANC GIVEN TRAFFIC
N . € IN ERLANGS {(TRAF)} )
; oco2 o PXX = 1C0G00GCCC
: . Qco3 K= ¢ e
; ’ 0C04 , IF (TRAF.LTe0.CCCS) GC TO 21 ) e e o
; ooos 20 K = K+1 )
i ,0006 . : FXX = (TRAF¥PXX}I/{R4+TRAF*PXX)
V. _.___@co7z - [F{PXXeGT.PO) GC IE€ zC
g ocoa . 21 NCIR = K
: . 0C0S , o RETURN
i -9c1¢” ’ . END e . . e e e
i #CPTICNS IN EFFECT# NGTERNM, ICsEBCDICoSCURCESNOLISToNGEECKLCAD JNCNARKETEST
) _ _ _*0OPTIONS IN EFFECT* NAWE = ERLANG o LINECNT = 58
| SSTATISTICS* = SOURCE STATEMKENTS = 10,PRCGRAM SIZE = COOLFS
i #STATISTICS® NG DIAGNESTICS GENERATEC :
i
¥
i -
i
{
]
| - — —— e r— —_— P
i
i
1
1




{ ~! FORTRAN IV Gi RELEASE 2.C. LSAGE CATE = TUE WER Z€, 1974 PAGE CCC1

0001t SUERCUTINE USAGE
C RCUTINE TG DISPLAY USACE EETAIL FCR EACH ELEVEMNT

. COMMON/BASTRIZIFAC(SCoE) sRFAC(5Cs30)0IRCUTE(S0040)0
FRCLTE(SCs4) s MFACARCLTE

{ €003 COPMONIHASTRB/IT;i?,!CthR,IELE&luXCCCPhpchIth[FACAC.IDEFAL:

: 0602

N

1 IFACCL 4 IELENZ g INCAF o IACCAF o IMAINT L, INARKy ITRAF,
] 2 ICTRRES IFTAX, IR TAX,ICIST4IGAVF o ETRCAF, ) e
{ 3 | ISALVoIREMV,IRETR,IGAY,IACCEP, IANCEF ; INAVSIGAVP
i 8 - IASUNGEIINUNSELANC ,ILANCF o ISTAT ¢ ISTATF 2 IGEG, IGECP,
.- S TELIL o IELILP o ISTSTHIGECH o EEUIL Mo IGAVH o ITCTEN
i 6 JRINS,JCSoJFINR o JSTEINC » JUNET o J1STF o JTRAF o JTRAFS o,
! : . - 7 : JFREV.KhCuKFE-hCAR,JCSEﬁvo!?GCAPoJCIHENoJTRAFP
i 0004 L E CCWGN/HASTRWHCLD.PLccngCVEFoccv\y o o e
! ‘8005 777 CIMENSICN DISP(€,3 C)plCISP(ZeZG) T '
{ gcoe - . . . . DATA IFLUS/'+ LV .
P 0007 - ' PRINT ECC_ L e
. ‘ogoe CC €7 K=1,NFAC )
| 8005 S w=ge , -
! 0gto - T > L - e R 2 O .
! 00112 DISP{a,1X)=¢C -
i oot2 - - 25 CISPll,1IX)=C -
| .e0x3 __ °  GC 4C J=1,NRGUTE._
I ~ "o014 ST "" JLAST=J1STF4IRCUTE (Jo JEERRD~1
I 0c1s CC 3¢ L=JISTF,JLAST
i 0C16 IF(KeECs IROUTE(J,L)) GC TC 35 o L o
: 0017 ‘ " 3¢ CONTINLE T T e T T
i oo1e - GO TO ac¢
{0019 3% w=N+i I
: 0c2¢ ICISP{1+MI=IFAC(IROUTE(JoJ1STF) o IELEFLD
! oc21 : EDISP(24M)=IFACIIRCUTE(JoJLAST) s IELENL)
; ocz2 I=JCIVMEN-1 ) ) o L
X acz2z = 777 7 isw=g T CTTT - T
i 0Q24 36 I = 12
(. _oo2s ISM=ISN4+IROUTE(Jo1)
i 002¢ IF(ISMeLTeL-JISTF31)GC 70 36
! 0027 . I=1-1
oczsg IF(1R0L1E(J.1).sa.szuc)Drcpcl MI=RRCUTE (Js JTRAFP) L
0029 ’ T IF{IRCUTE(JsI}eNEoIPLUSIDISP(4oM)= RRCLTE(JaJTRAFP)
003¢ . 40 CCNTINUE
i C0e3r- - " IF{M.EC.G)GO TO_EC e
{ - 632 o . PRINT ‘Cl.'IFAC(K.IELEHll - :
! 0033 _ scc FORMAT(//T10+ *CFERATICNS BLOCK -~ USAGE AND CIMENSICNING CETAILY/
1 T20,°NODE OR LINK® T34,  TRAFFIC STREAM®,T64, PEAK CCST) s i
0038 "7 501 FCRMATI{/TZ24,Aa.T3E5%C  DO,TEC HUCCS CIRCS®,7X,%%X",
1 T77+°F1<CCS CIRCS®,7Xs%%")
0C35 sV = ¢ 4 .
T pe3e T sM1=g
0537 . SH2=0
0038 y SM3=C - e
0039 ) ST Tsme=0 T T ’
0g4ac . CO 41 IX=I.M
: 0Cs1 T =CISP{AasIX}/3€.
G477 peaz T CALL PGISS{T.PLCSS,NCIAsPXX)
0043 DISP{S+IX}=NCIR




¢

T ® FORTRAN IV Gl RELEASE 2.C LSAGE EATE = TLE MAR 2&. 1974 FAGE CGCZ
: 0Ca4 . IF{IFAC{K,IELENZ) sECoCICISF{S+IX)=T/CCNY ) o
: o0cas T=CISP(1+IX}/3€.
' 0C4é CoLL ERLANG(T,FCVERMCIRPXX)
... 0047 .. CISE{2.,IX)=NCIR___
s ocae IF(IFAC(K, IELEWZ)oECCICISF(2,IX)=T/CCRY
{ 0Cc49 SVMI=SME+CISP(1,1IX}
! 0cso SM4=SMA+LISP (441X} o e
0051 . SMI=SM14CISP(2, IX)
0cs2 41 SMZ=SMZADISP(S.IX)
—__. 0053 Sw=SviiSK2
0054 DG 42 [X=1oW
0055 ] DISP{3¢IX)=DISP(Z,IX}#*1CCas/SHK ,
0csSE : 42 DISP(6,1X)= cxsp(s.xx)#xco /5N ’ ) o
0057 ' U CO 44 IX=1.M T )
. ocsse - 7 : 1Ftoxsp(1.1:).L1..cccc=acc 7 43 g
. e@s§ - . PRINT =cz.xoxsp(1.1x).rcrspaz.xx).cICPcz.Ix).cxsptz,xx).cx=pe3 Ix) e
o 0C60 6C TC 44°
0061 : 42 PRINT.SCZ4I0ISP(1+IX)sI0ESP{25IX)oDISF (49 IX)sCEISP(Ss IX)sDISF(E, LX)
oc62 44 CCNTINLE ] ' o )
0ce3 o " SMIP=SN1%100./S¥ - Tt
0064 SMZP=SNZ%100e/SWN
aces . ) PRINT SC4,SMI,SWIoSMIP . SMA,SNZ 4SWM2P L SH B
T T ecee T T T TS0 CONTINLE .
g - oce? RETURN
: ocse ' S0Z FCRMAT(T34+A442XsA84TEC3(FT02,2X)) L
0069 " 503 FCRMAT(T343A402XsAAsT7E€03(F7eZ2+2X)}
0074 SC4 FCRMAT{T3IG,*TCTALS ®  T4993(FBe2s1X)eT77+3(F84241X)
o . L _'___“-__—____!__OEEBFECE)
gc7: ENC

SOFTICNS IN EFFECT* NCTERMoID.EBCDIC,SCURCE(NCLISToNECECKoLCACoNOMAP,NCTEST
#0PTICNS IN EFFECT® NAME = USAGE , LINECKT = - 56
$STATISTICS# SOURCE . STATEMENTS = 72+PROGRAM SIZE = €OCCCC

#STATISTICS# NO DIAGNOSTICS GENERATED




1/T28a "~SEITCHING s TECoZPF a8+ 2XyFBe4/

© FORTRAN. IV G1 RELEASE 2.8 SLMARY CATE = TLE MNAR Z€, 1974
: 0co1 SLBRCUTINE SLMARY o )
: e RCUTINE FRINTS 2 CCST ELCCK SUFNARY CF CALCULLATICRS
. 0092 CCMMON/MASTRIZ IFAC{SC,E)sRFAC(SC,30) o IRCLTE(SI4C),
o ' 1 __ _RRCLTE(SC+4)4NFAC,ARCUTE
é 0003 COMMDN/NASTRZ/CFUNAE(1C+20) oCFUNCRE109Z0) sCEFL(ZU)sNFSIZ(1Cs2 )
t 1 FUARC (Z2) 2PSTATLZ) ,FGEC(Z)»FELIL(2)
} 0004 COMHON/MASTR3/ 1Ry 1Ws ICANER, IELEN1 , ICCSFN, ISLIFEoIFACAG,ICEFAL,
i 1 IFACCL.IELEN2<IPCAF o TACCAF o INAINT» Ik ARKS ITRAF,
2 IC1PEX.1FTAX;IBTFX|ICI<1IIC‘VF'ITRC‘Fl
. B 3 ~ - ISALV»IREWVsIRETR,iGAVs JACCEF, IANCEF s INAVLIGAVE,
o T T T T T e T T T T T T T T T I ASUNS I ENUN G ILANE o ILANCE, ISTAT, ISTATF » 1GEG . ICEGP,
s IELIL»IBLILP,ISTATNSIGEGK, IEVUILN o LCAVK,TITCTIN,
6 JRINS s JCSeJFINR s JSTING s JUNIT o JISTFL JTRAF,JTRAFS, -
. o 7 JFREV.KhC.KbE'hCAR.JCSEFV.ITCCAF.JEIMEN.JTRAF?'— —
0005 . COMMON/KASTRAZACIS 37 5€)
B 0coe B _ _x_CCNHO&/FASTR“/F(IC-3GI¢XFI(15-21.6
. 0007 CCNMON/MASTRE/C(15+1C92)
; ocoe COMNON/MASTR7/CF(1S,€) . _
0co9 CIMENSICN ICATE(4), ITINE(Z)sNAVES(8,1GD)ICEF(504)4CL2)45W(2)0 )
: 1 RR(Z2)2AX(S)sX(€,52) i
| o010 DATA ICEP/'STRA' SIGHT?,® LIN®,"E(EL*$9C) *,°CCUE®s*LE O,
"1 SECLI'.'NING", 0,8SLN=", ICF=Y 5" EARS 5 °~CIG 4 ITS *,
! o 1 *STRAS, 'IGHT'-' LINY,SE(ASS 1LY v/
e oct1 DATA NANES/'BC T®,0ELEF?, "HCNEY,* L0 ALEE?,'RTA *,%GOVT®,
1 ® YELO3?SASK®,%c GC*a'VT T, °EL  *,*NARI® *TCEA",® TEL', o
; 2 v SYSU,IHELL',% CAN',%ACA e, 17%aH 4 = 777 - )
: Qo012 DO 3C JT1,NCAR ’
.. oIz . _CALL TSBATE (1,ICATE)}
P oc14 - - CALL TSTIME(1,1ITINE)
; 0018 PRINT SO0Co{NANES(I+J)+I=1,4)eICATEITINE
: oo1¢ €0C FCRMAT(///%1%,TZ2,°CCST ELCCK SUNNARY",T53.4A3.T8744A3:T10E0244/)
! 0017 REF(J )7 (1 e=F(Ja1))#(1i=F(JsZ))4F({Js2)#F(J,2)
: opo1a PRINT SC1sF(Jal)oF{Js8)F(Js5)eRsF(JsZdsF(Je3) e LICERP({IIFE(Jal))
i 1 4I1=15E) e (IDEP(Is1FI(J52))9I=1+5)+FLJsKNRC)
i ooig S01 FCRMAT(T1S,'CESCRIPTIVE INPLT PARAMETERS :°/
| 1T17,°TAX RATE = ®,F7.5/
: 2T17,*RATE OF RETULRN CA EGUITY = 9,2PF€424°%%/
i T T 3T17+'RATE OF RETLRN (EXTERNAL-CEFAULLT CETICN) = " ,F€ez24°X*/
i 3T17+'RATE OF RETURN (INTERNAL CALCULATICN) = ',F6e2,°%X%/
f o i ___AT17.+'DEBT CAPITAL RATIC =_5°,CFF7.5/_ .
: "TTET17.*INTEREST RATE CN LCNG TEFM CEET =_!42FF6.2-'2'/
’ €T17+*CEPRECIATICN WETHCE: S®WITCHINC EGUIPMENT = *,SA4/
. 7T17,0 v 2 TRANSM,  EGUIPMENT 3 *,5A4/ .
i - TB8T17+YALLCWANCE FCR WCRKING CAFITAL = $,F6e24°%7) ' '
b 0620 PRINT EC2,(F(J»I)sI=€515)
; 0021 S0Z FORMAT(TEB48HSWING OF,T690*TRANS CPRe*/
T T T T T T 171 7.°% OF GROSS ASSET VALUE FCR MAINTENARCE = 1,2PFB8e43ZXeFBad/
! 2T17+°% . MARKECCKN = 1 4FEs4s3XeFE a4/
! 3T17+°% : TRAFFIC EXF " FE.4s3XsFBed/ o
B} - 'n117.-z'"‘""*”""“m“””"““”"“““”"“'trrEﬁ'éEﬁ"“ YoF&.4s3XsFBeas T T
! ET17+ %% : NOR=INC TAX = ®3F8ab4:3XeFEed)
0022 PRINT =03.(F(JplJ-F(Jol+6)aI-lé.¢0)-F(J.23D :
T 0023 502 FORMAT(T17.%% CHANGE TO TCTAL PLANT TYPE AT COST  ACECNS RETS*
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S FORTRAN IV 61 RELEASE 2.C SLWARY CATE = TUE MNAR 26, 1974 ™
2 T2E+"'—THRANSHISSICA® sTSSoFEeq+2XoFLal”s o ~ o
3 T2E4'-STATICN ECUIF®eTESsFEed32X,FE04/ :
4 T22,%-GENERAL ECLIP?,TSS,FLe8,2X3FE0s/ :
e . 5 T3E."—BLILDINGS®+155:FBe852XsF8.8/ . <
€ T35 "—LAND Y4 TEE(FE4) '
oc24 CC 18 IX%X=1,9 i
oczs 1e AX(IX)=¢C . - o L e i
0026 EC 19 IX=1,€
cc27 CC 1S KX=1,7 :
ocze 1S AX(KX)=A(JsKXoIX)I+AX(KX} :
0025 DL 12 JX=1,€
003¢ CC 12 JY=1.2
0031 13 X(IXsJYI=0a 3 3 _ L _
Qc3z N © DO 16 JX=146° oo e e T o ;
0033 XCIX22)=A(JelodX)~A{Js2sJdX)+eS# (2 (JoTsIX)=A(Je8oJX)I=A(JsSsJX]}) :
o034 14 X(JXs1)1=A(Js10JX) 4058 A(Jo30IX)=AJs8sdX]) i
0¢3s DO 22 JX=1,6 '
003€ AX(B)=X(JIXs1)+AX(E)
0¢c37 - 23 AX(S)=X(JXs2)4AX(S) . L . . - o
oc3e BRINT S0G¢(DP(JoK}oK=154) o :
0035 50G FORMAT(® -—OPERATIRG REVENUE IS%; 2X,4F11.2)
_'9.0_90 pRlNT “040((A(J,Kvx)-x—!.?)pxtlsl)'x€194)91~195)0A‘J91-6)
) 1 » A(J.-,G).X(é.II’X(GoZIo{AX(Kl.K 1,9
ccat S04 FCRWAT(/® ~-ASSETS~—-IN THCUSANLS CF CCLLARS®,T92,%MICYEAR®/
1TZ34%AT COST ACCLCEF ACCAS RETS ARNSCEF SALVAGE®, e
2% REMCVAL AT ccsT 7 weTv/s T 07 - T
2T700-SWITCHING® o T24+7(F7e2+2X ) oF70222XsF8 02/
L AT79*—TRANSMISSICN® 3 TZ447(F70242X)s F7o242XsFBe2/
. ST7+?~STATION EGUIF 4124, 7(F70Z292X)}sF70202XoF8e2/
€T7>"~GERERAL EGLIP®+724s7(F70252X)2F70242XsFBe2/
7T 7+ °—ELILDINGS® s TZ497(F702+2%)3F70292XsF8e2/ o
T BT T e Y~ LANC® s T242F 7629 T142sF 1adoiEToFlesischoFEe2rl
OT7s'~~TOTAL® s T22,7(F8a2s1X)s1XsF7e202X+F802)
LY Sw{1)=¢
6043 Ski{z)=C
0044 RE{1)=C¢C
004s . meta)=c o o
0046 TSI NG 20 K= 1eRFAC
oca? IF(IFAC(K, IDWNER) «NE+J)GO TC 20
- ocaEe v=1
7T ocag IF(IFAC(K.IELEF:)-BE.C)! 2
0050 SW{M)I=SW{MI+RFACIK, ITCTIN)
0051 . RE(M)=RE(M)+RFACIK INAV)I ¥ {1 o +F (J,KNC}) ) L
77T oes2 TTT2e CONTINUE
0¢s2 Swi=0
0054 TR1=0
¢eSS DC 21 K=1.6
00SE Se1=SW14C(JeKs1)
0057 21 TRI=TR14C(JsKs2) e
o ggse T T TTTE 1)y =sw{ 13-5wi ’
0059 C(z)=sw{z)-TR1
0C60 PRINT S0S5((C(JoKoE)sK=156)sC(I)sRE(I}oSH{E)ai=142) H
0061 505 FORMAT(/® ~—OPERATING AND CAFITAL CGCSIS——-°%7 . , !
1T25s *MAINT MEC TRAFFIC CTHER R-INOTAX CEPRECe%, !
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— FORTRA_N IV G1 RELEASE 2.C SUNARY CATE = TULE VAR Z€, 1974 P FlGE CCO’

2% CAF CEST NeR<EBSE TCT ENC CEST*/
ST7+ "~ SWITCHING » T2+ 7(FEoZ42X)sFSels2XeFEa2/ - .
4T 7+~ TRANSMISSICN® 3 T2247(FB0242X)sFGalsZXsFE2]} i

o 0062  PRINT SC€ : ]
0063 SCE FORMAT(/Y —=SNITCHING hCDES "SLWNARY*/% LAE. AGE SL TOeTR®, h
: : 1* IR.TR  IRCCS ASSETS  ACC.CEF ANNCEP  $KEC . SEINV/CCS *,0
2,° SKEE/CCST™) - e emeen e it e e en e e e i + mrem it + m e v o o e -
0c6e : DO 2S5 K=1,AFAC
006S IF(IFAC(Ks ICWNEF) oNEaJ) GO 16 2=
. 0C6E IF(IFAC(K, IELENZ ) «NEZC)CE. TC 26

8067 PRINT SC7»,IFAC(KoIELEN1}oIFACER, IFACAC) aXFﬂC(K;ISLIFE).
: -1 RFAC({K, ITCCAP)-ﬁFAC(K-IhCAF)aRFAC(K-ITFCAF).RFAC(K-TCAVF)
2 sRFAC(KgIACDEF)eRFAC(Ko EANBEF).RFAC(K:ITC!’IB ) oRFAC(KuIASbh)-
3 RFAC(KsIINUN)'

0068 | . 507 FORMAT(1X+A232X312% 2x.12 2X4FE .OoZX'FE‘G.ZX.F7.1.Q(2x,F7.2)o
e ___‘”_A__ L 2X3sFSe4,3XeFGa4}
006¢ 25 CENTIMLE
0070 ’ 2€ PRINT S1¢
0071 510 FCRPAT(/® -TRANSMISSICN LINKS SUMMARY®/® LAE. CF ACE SL _RFC ¢ o
© 77 T T D 2,%7CCIR IRCIR IRCCE  ASSETS  ACSCER  ANGCEF | $KED SINV/Y
3s *CCS/N SKEO/CCS/VM  ¥T  SIDV/CCS  SKEC/CCS*)
0072 : DO 27 K=1,NFAC
T Teor3 TTIF (IFACUK. ICRNER) sNE+ Js0Rs IFAC(K; IELEWNZT<EG.01GE 10 27
0C78 AS=RFAC(KsIASUN)/RFAC(KeICIST} ‘
‘a¢7s ) L AT = RFAC(KsIINULN}/RFAC(KoICEST} : e ) i
0076 77 777 IJK=RFAC(KsINCAF) o ) o
0c77 - 1JL=RFAC(Ks ITCCAF)
_oo7rE : PR}@I':§§-1FAC(KoIELEWIP.IFAC(K-ICCCFA)'IFAC(K-IFACAC)-IFAC(K-

1 ISLIFE)'NFSIZ(IFAC(K,ICCSFN)+3),1dlo1dKs . i
2 RFAC{Ks ITRCAP) +RFAC(K+IGAVF) :RFAC(KoTACCEF)}+RFAC(Ks IANCEP }J»
: 2 RFAC{Ks ITOTIN) wASsAT»RFAC(K.ICIST) oRFAC(KeIASUN) yFFAC(Ks TINUN)
“eore T T T Tsce FcnvAv(zx.A4.3(<:.12).1i.14,é(2x.14T”éx.€?Z;.4(é}.F7 2)e2(2XeFS6)

Z2s Z2XsFSele2{2XsFGa6))
___ _ecso . 27 CONTINLE . :
0ca1 3¢ CONTINLE ;
0082 RETURN :
00832 . END _ f

$OPTICNS IN EFFECT# NOTERM4IC,EBCDICsSOURCE,NCLISToNODECKSLEADSNCMAR,NCTEST : !
. 4DPTICNS IN EFFECT#  NAME = SLMARY o LINECNT = s€ : ‘

"#STATISTICSS SOURCE STATEMENTS = - B2 +PRCGRAVM SIZE = CCL8E8 - - : ) ' .
*STATISTICS® NO DIAGNCSTICS GENERATEC . ’
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5  FORTRAN IV 61

0001
0062

Q02

0004

0006

gco7

0Qog’

RELEASE 2.C

- Ok I N ) B G AN ) e U S W G R WP BB & e

" ocos T

CATE = TLE NAR Z€, 1574 PACE CCC1
c —————————————————————————————————————————
¢ RCUTINE TC CALCLLATE ASSEY VALLES FRCK ASSET CCST FUNCTICNS
c —— i . i S W —— T — T —— ——— — o
_ SUBRCUTINE ASSETS 4 S
CCNMON/MASTRI/IEACCEC +€) gRFAC(EL +3C) s IRCLTE(EC40)
1 RECLTE(SCe4) s NELC,ARCLTE
CCHMUN/MAS1RZICFLhAE(ngcP),CFLhERtIO-cC).EEFL(ZO)shFSIZ(lC’3),'mmmvm"mm R B B i
1 PLANC(Z) sPSTAT(Z),FGRC(Z).FELIL(2) ) ,
COMMCON/MASTRI/ IR, Ims ICKRER S IELENL, ICCSEN, ISLIFES IFACAG, ICEFAL s
1 IFACCLyIELENZ 2 INCAF, EACCAF, INAINT, INARK S ITRAF,
2 ICTHEEX 9 IFTAX, INTAX,ICIST,IGAVF o ITRCAF 5
3 ISALV . IREMY,NEUIL - IGAV, IACCEE , IANCEF , INAV, ICAVF,
. IASUNS FINUNSILANC s ILANCF, ISTAT . ISTATE 5 IGEGs ICEGP 5
5 TEUIL o IEVELP IS TATW o IGECH, TELILY s IGAVNZITCTIN, Ty
6. JRINS s JCS s JFINRSJSTINC s JUNIT 2 JISTF, JTRAF 4 JTRAFS s
o 7 JRREVeKWCoKFEsNCARy JCSERV, ITCCAP . JTINEN s JTRAFP o _
ccuuoN/nASIR=/FthoA1(1c.3c).1FIhcr(15.2).e
CCNMCN/BERCON/ ICCN(2C)
Lol -—— Spp—

DO 2Z4C K=1,NFAC
IF(RFAC(K, ITRCAF)4LTeeC0CS)IGC TC 240
C__ SELECT RECLUIREC CCST FUNCTICN

L = IFAC(KsICESFN)}
C NC OF STEFS IN FN IS N1
M1 = NFSIZ(Le1)
£LC 200 M = 1,Mi
c FCR EACH STEP CF FUNCYICKN SEARCH FCR AESCISSA
IF(CFUNAE(L»¥) «GE.RFAC(K,ITCCAF)) GC TC 20§

20C CCATINLE
C CAFACITY EXCEEDS LIMIT CF FUNCTICN GIVEN
WRITE(IWSSCCIRFACIKLITCCAF) sL 4K

" 50C FCRMAT(1XsYCAPACITY %4F8.0.° EXCEEDS CCST FN "5 I29¢9FCRY212)

sTCP
c STEP_FCUND, CBTAIN VALUE, SFLIT INTO CATEGGRIES
2CE DEF = CEFL(IFAC(K,IFACAG))/CEFL(1)
Cis=1
o IFCLFAC(K,IELENZ)NESC)DIS=RFACAKSICIST) B B )
. JI=c

- IF(IFAC(Ks IELENZ ) oECC)ITI= CFLBCR(L.I)*(RF&C(K-&EUIL)‘I)
R={CFUNCR(LsM)+TE)/RFAC{K,ITCCAF)*CIS

IC=IFAC{K,ICXKEFR)
T=RFAC(K+ INCARP}*R
ISw=Z

T IF(IFACIK,IELENZ)<EC.CIISW=1"
JSU=ISH+1S : ’
KSW=ISw4Z1

RFAC(K, IGAVF =T
RFAC(K,ILAND)=1*FLANC(ISh)*tl--.-*F!hCAT(IC-:I))
RFAC(Ks ILANDP)=THFLANC(ISK)*FINCAT(IC,21)}

TTTRFAC{K,1CEC)= T*FCEC(I<b)*(ﬂ.—oﬁ#(F!hEAT(IOng)—FIhCAT(IGsZ‘)))
RFAC(K+IGECP)=THFGEC(ISW)*FINCAT(IC+1%)
RFAC(K, IGEGM)=TAFGEQ{ISw)I*FINCAT(IC,25)

RFACIK o ISTATISTHESTATIISR) ¥ (1 e—eS*(FINCAT(IC,18)-FINCAT(IC24)))
RFACIKSISTATP)=T#FSTAT(ISW)*FINCAT(IC,1E)
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Z; FORTRAN IV Gl RELEASE 2.0 AESETS CAT: = TUE MAF Z€, 1674 PAGE G0z
0037 REAC(K, ISTATM)=T+FSTAT(ISW)$FINCAT(IC,24)
OC3¢ REAC(KIELILY=THFELTLLICSH)#(1le-e #(FINCAT(IC20)~ FIhCAT(IC;cé)))
003¢ RFAC(K.IFLILP)—T*FELIL[I‘!l*FIhtAT(IL-cCl
gcac )  RFAC(K,XELILM)=T#FEUIL(ISW)*F INCAT(IC,2€) . -
0041 RFAC(KIGAV)=T#(1o~FLANC(ISW)-FGEG(ISR)}-FSTAT(ISW)I-FECIL(ISW))
1 #(1e—oS#(FINCAT(ICsJSH)=-FINCAT(ICsKSN)))
00az RFAC(K,ICAVP) TA(1e—FLAND(ISH)~ ~FGEC(ISW)-PSTAT(IS®)-PBLILLISW)) )
! $FINCAT(I0,JSW)
0042 RFAC(K.IGAVV)-T:(1.—Fcec(1sv)-PSTAT(xsu)—pELIL(xsu))*
o 1 FINCAT(IC,KSw) B e
0044 VALMYR = RFAC(KsICGAV)+RFAC(Ky ILANCIFRFAC(K,ISTATI+RFAC(KsIGEG)
1 #RFAC{KJLEUIL) +.5C*( RFAC(K,IGAVFP) + RFAC(K,iLANCP)+ )
2 RFAC(K:ISTATP) 4+RFAC(KsIGEGF J4RFAC(K4EELILF)~RFAC(K,ICAVHE ) o
. 3 -RFAC(K,ISTATM)-REAC(KsIGECK)-RFACIK, IBLCILY)) T
0048 " RFACKKsIASUN) = VALNYR/RFAC(K,ITRCAF)
-004€ ) L RFAC(KsIGAVF) = VALNYF B o e e -
0047 240 CCNTINLE
00aE IF(ICON(2). EGoC)RETLRh
0049 WRITE(TIWeSCGG) } o )
005¢ 500C FCRMAT(///% RESLLTS CF VALUATICN CF ASSETS*/,* LIST SKOuWS*,
1* #,CWNER,NAMEs CAPe EEGs CF YRos ACCNe CAF, RETC CAP®,
e..2? ASSETS FCR YEAR S® TR TRy LANCe ST ECs G ECs ELECGS®]) o .
0051 "CC 575 L=1.NFAC
0052 575 WRITE(INe5CCIIL »TFAC(L »ICENER)» IFAC(L» IELEKL ) +RFAC(L+INCAP )}
1 RFAC{L+IADCAP) ,RFACIL,IRETR) sRFAC(LSIGAV),FFACILILANC)s
ZRFACIL »1STAT) s RFAC(L s IGEC) sRFACIL +IELILY sRFAC(L o ICAVF )}, -
3 RFAC(L.ILANDP}sRFAC(LoISTATF)+RFAC(L.ICECF)RFACILLIEUVILP }o
4 RFAC(LSIGAVW) +RFAC(L,ISTATH) RFAC(LsIGECN) RFACIL,IBUILK], )
ERFAC(LsIGAVF J 4 RFACIL 4 TASUN)
0053 S001 FCRMAT(2X,12s2X+IZ2+2XsA853F10. 245Xo5F1Ce2/45X,5F1C+2/45X s
1F1Ce2+1CXs3F10e2+2XeF10e2,F1244)
0054 RETURN ’ )
0G5S ENC

#OFT IOCNS IN EFFECT*# NOTERMyIC.EECDIC +SCURCEsNCLIST oNCOECKsLCAC 4NCKAP,NCTEST

#0FTICNS IN EFFECT# NAME = ASSETS » LINECNT = 56
*STATISTICS® SOURCE STATEMENTS = ES,PRCGRAM SIZE = CO0CZ4

#STATISTICS* NGO DIAGNGSTICS GENERAfEE
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"FORTRAN IV €1

0Cco1l

0COoa
0005
0Goe€
‘0007

 00CE
0cos

o010
0c11
0012

. 0014
ao1s
001¢€
0017
6018
0019
0c2¢
0021
0022
0c23
oc2a
0c2s
co02€
0027
0C2&
oczs
003¢

0Cc3z
9033
0034
0c3¢
Q03¢
0037
0038

0012

0031 .

- O % TH uSn P W T g NS G aD S = aE .

" RELEA

nnann

PAGE CCO1

SE Za3 CAP CATE = TLE FAR Z€s 1974
SLERCUTINE CAP
RCUTINE TC CALCLLATE TFE CIMENSICN CF INTERRECICNAL FACILITIES
LSES PCISSCN CCAVe FCR FINAL GRELFSs EFRLANG FLR kele AANC FLLL CRCUFS
CALCULATES LCAEC CN GIVEN RCLTES CF CNE STYREAM LSING FRCE CF _OVERFLCYW
THIS ROUTINE TC EE REFLACEC EY *CFARGE' RCUTINE FRCN FERFES
IN PHASE I1 OF IRA g

CCMMCN/MASTRLI/ZIFAC(SC28)4RFAC(ECI3C) s IRCLTE(SC24C)
RECLTE(SCs4) o NFACHINRCLTE

COMMON/MASTR2/IReIus ICWNER IELENL 4 ICCSFN, ISLIFES IFACAG, ICEFAL,

IFACCL S 1ELENZ y INCAF s IACCAF, INMAINT,, INARK. ITRAF,

-

IETPE!;IFIAX;IhT#x.IDISI-ICAVF'!TRCAPo
I‘ALVOIRE’VoIFETF'IG‘V’I‘CCEF'IABC&F,INﬁV,ZCFVP.» .
IFCLB'IINLN.ILABC.ILANDF.I:TAT'ISTATF XGECQICECF.__
.IEbIL,IELILP.IQ]ATF.‘GECP.IELIL“:IGAVFQITCTIRO o
';JF!BS.JCS.JF‘BFQJSTIND'JDhlT!JlSTFgJTﬁlF.JTR‘FS.
JFREV'K‘C-KFE'F()RQJCQEFV.KTCCAFQJEI’EN.J’R‘FP

~ O WS W N

CCMMON /NASTRQ/rCLc,FLcss.écven.conv o
CCWNCN/KBFERCON/ICCNL{2C)
DIMENSICN IT(S),TCLK(S)

CATA IFLLS/'+ v/

IST = €

CC 1C J=1,NRCLTE

C ROUTINE TC CALCULATE LCALC CK EACH RCUTE AT FEAK

C

CALCLLATION USES INCICATCR CF FIRST SEGMERT CNLY
TF(IROLTE{JsJETIND)«EGCLEST) GC TG 1S
IST=IST+1

JCLD=J-1

TSLN=C
NEJ=C
ART=J~-1

16 NRT=NRT+1
NRJ=NRJ4 1
TSL¥=TSULN4RRCLTE(NRT s JTRAF)

ITI(NRJISIRCLTE(NRT 5 JC INEN)
IF(MNRJSLTLIRCUTE(JLJRINSE)) GC TC 16
ICN=0 ’

DG 17 JUNX=1,NRJ
!F(II(JN!).EQ-IFLL‘)XCN lCN#l'
17 CChTIhLE

T DE 16 JWX=1sNRJ .
PRCB=1 «~POVER
IF{ICN.ECNRJIFRCE=1 L

IF{ITCINX) eEC TELUS s ANE ¢ TEN sNES OV TECN (WK ISTSUNFERGE/TON
PRC = FCVER
IF(ICNEC.CIPRC=1

TF(ITC(IMX) eNE e IFLUS¢ANC o ICNeNENRJIITEUM(JMXI=TSUMRFRC/ (NRJ-ICN)
1€ CCNTINLE
1€ Jx=J4=-JCLD

TTICT RRCUTE(J» JTRAFP IZTEUW (UX)

CC 211G J=1.MRCLTE
TRAF=RACLTE(J+ JIRAFP)/3€.

CALL PCISS{TRAF sFLLCSS,NCIRF1,FXX)
CALL ERLANG(TRAF,FCVERNCIRHIFXX)
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= FORTRAN IV
= N IV G1

' 0C3g
' g€ac
! gcatl
gcaz
0G43

" 0caa

HE 0C4€

i 0C4aE

. 0Cs7

P 0cas

i cc4g

. 06085¢

. 0GS3
0054
00sS<

: 0gs5é

8457

oese

005S

i
i 00Sz
D -

: 0o6¢C
0CH L

_0c62
0csz
0C64

RELEASE

0Cs1

fRFAC(IRQLTE‘J,K)vIACﬂF) RF&C(lRCUTE{JoKDaEACﬁP)+HCZR

2eC T caF : T CATE = TUE KAR z€s 1974

CIFSa=TRAF/CCNY

K2=TRCLTE(JL JFINGILJLISTF~1

DG Ziil K=JISTF +KZ

IF(IFACIIRCULTE(Je K)o EELEX¥2)ECCIGCT TC ZS

PACE eCCz

Isib=C

IF=JOIVEN~]

IP=IF+2

Isiv= I°LV+IRCLTE(Ju!FB
IF{ISUNJLEK+1-JISTFICC TC 2%
IPx=IfF-1

KCIR=CIRFI
IFCIRCLTE (s IPX)eECo IFLLSINCIR=WCIRHE

- GC ¥C zG.
fZEHRFAC(IFCLTE(JpK),IhcAF) RFAC(IRUDTE(JQKFQIRCAP)+C!RQB
B o 2¢ RF#C(IFCLTE(JQK)tITRCﬁF) RFﬁ((IRCUYE(JnK)e!TRC#F)QRRGUTE{JDJTRArPP
21311 CONTINLE
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CCNTINLE

FOPTIENS Ih EFFECTS
SOPTICNS IN EFFECTS NAWE = cap
_ _OSTATISTICSS _
T 5STATISTICS® NO - DIAGNCSTICS GEWNERATED

IF{ICCN{Z}oEGLCIRETURR
BRITE(IR-SCCCY

E0CC FORMAT(////° DIFEASICKING CF FACs 049
2 %y CBRER, NAME, TCTAL CAPACITY %,

L IST FREVIECES #°%,

2v 5 DIMERSIGN IR CIRCLITS®.° CINENSICN IN CCS° o
2Z°AND CCST FUNCTICR CLOE®)
£C 500 L=1,NFAC :
s0e ERKTE(!ho$001)L91F#C(LuKGbREF)wKFAC&LoEELEbLDaRFAC{LgEIGCﬂPBu
t RFACILoINCAP) oRFAC(LoITRCAP) o IFACILL ICCSFN) :
E0CI FCRMAT(ENo1205%s12o5%0A%o3(SHoFICe2)sEXoT2)

RETURN
~ END

NCTERM, IELEBCDEC - SOUR "CLxcw,NCDECkchaaghcwnp KETEST
v LINECNT = 56 :
€4,PROGRAP SEZE = CO09EB

| SOLRCE QTATEBE&TS =
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c A SUSRCUTINE TC CALCLLATE EEFFECIATICA CN A FACTLITY BY FACILITY BASIS
c LSES S/R DELGs CSULMYC,ECLELE
C - i o . e = e = S s e i = - - -
! 000t SUERCUTINE CEFREC

0002 ‘ CINENSICN V(4)2VA(8),VR(4),AC12),E(12)

ocoz COMMON/BASTRI/IFACISC,E) oRFAC(50+30) 5 IRCUTE(S5G40)0 L e
: 1 RRCLUTE(E08) oNFACSNRCLTE

CGMNCNIVASTRJ/IFtho[EthRoIELEPloICC‘thI‘LIFE.IF‘CAG.IDEFAL»

T _IFACCL o IELEN2+INCAF s EACCAR, INAIRT, INARK, ITRAF,
2 ICTHFEXIFTAXoENTAX, ICISToIGAVF,ITRCAF,
- 3 ISALVoIREWMY, IRETR . IGAV IACCEF  [ANCEF » INAVSIGAVP 4
| 'y TASUNCTINUNGILANCoILANCF o ESTAT ESTATF, IGECS EIGECP -
i -8 IELIL S IELTLP s ISTATN o IGECH ,IELILM o IGAYNGITCTIA, T
H 6" CJRINS ¢ JCSs JFINR 3 JSTIND s JUNIT 2 J1STF s JTRAF 4 JTRAFSy
T JEREV o KR CoKFEoNCAR o JCSERV s ITCCAF y JCINEN s JTRAEP
000S ) T CONMON/NMASTRA/ZASSET(IS o726
080é€ _ CCMMCN/MASTRE/FINCATI2G30) o EFINCT(1502) 56
0C07 . CCMMCN/WERCON/ICCM (26) ) ) )
i egcoe 1 T T pImeEnsSIcN Lw(7) ToormmTer o e o e
0009 CATA LMJOCCST® c3ACoLS oPACENT s CRETS 9o P AN L ® s SALY® o SREMVI Y
e c THE FCLLOBMING SeITCHING CCCES ARE ULSEC(CCCED IFAC(KSCEPAL)D)
C T - FOR ELC ~ SIRAIGHT LINRE CALCLLATICNS :
c Z ~ FCR SUM CF YEARS CIGITS CALCLLATICAS
C 3 - FCR CCLBLE CECLINING EALANCE CALCLLATIONS ) o
; c ) 4 - FCR ASL STRAIGHT LINE CALCULATICNS -
i c FOR EACH FACILITY
_____ectc CC 20C K = 14MFAC
- ocE1 I = IFACIK-IFACZG]
0oLz I8 = IFAC(KeISLIFEI
00232 1Sy = 2 o
cate T "“"xF(IFAC(x,xELE~¢).Ec.c) s =2 ~ T ToTmmmmmee
c SWITCHING FARAMETER [SW = 1 FCR SWITCHENG FACILITY
b ) c ) . = 2 FCR TRANSHMISSICh FACILITY
‘ ocLs V{i} =RFAC(KoISTAT}
; acle VI{Z)} = RFAC(K+IGEC}
i 0017 . e ¥MUZ) = RFACCKLIEVILY R
eote - 7777 wia) = RFAC(K,ICGAY) T
1.} X . B . VA(1) =RFAC(K.ESTATF)
.ge20 L . ¥A(2) = RFAC(K,IGEGP)
T T gea2r T i - VA(3) = RFAC(K,IEUILF)
oc2z VA(4) = RFAC(K,IGAVE}
; 0c2z2 A VMEI)} = RFAC(KsISTATH) o i X
’ goza 77 7 7T yp(2) =RFACLK, ICECHE)
9025 ¥¥(3) = RFAC(K.IBLILND
0c26 ) VM{4) = RFAC(KsIGAVH)
0e27 - X = RFAC(K,IRENV})
o028 Y = RFAC(K,ISALY}
og29 : IS=IFAC(K,IDEPALD - : , o
0836 o T T IFCIS.EQ.0FESE zehuvaxﬁacaxgxcanenbazcgﬁ“' T
0C3t £C 5 I=1.4
0¢3z T = X% w(Ii}
T T 0633 T U =Y # YLD

Q¢34 . "EF(IS.EQ,12CALL CELG&I&o!EsVGl)oToUoﬂQK)oﬁﬁlib
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0c3s IF(IS.EC.Z)CALL CEUMYC(EASIE Y (IloTobsBLI)oE(I)) - )
. oc3e IF(ISEC.3)CALL CCLELECIA, I YEE) s ToloREIIoE(I)D
8c37? IF(IS.EC.4)GC 1€ €
0C3g T = ox % vA(IL
0Cc3s . U= Y¥va(I)
ocac I1 =1 + &
0cal IF{IS.EGol) CALL CELC(CoZEpVﬁ(XP,TgUoD(IX]gE(l;)D e . i
0042 IF(ISEGC<2)CALL CSUBYC(CoIBoY¥A{EdoToUol(EE)2BCEL))
0C43 IF(ISeECa2} CALL ECUELE(G.IBovA(IDoToloACII)B(IL) )
. .®¢css __ __ FII =3I % & .
0cCas T o= v (1) % X
0CaE N Co U o= VH{I)® Y
0cs?’ . o TIC = 1B -3 i e
00sg - ' IF(1SeEQe1) CALL CELGEICoTE VR ETIoTol s BT T, ECTITTY T
ages : S IF(ISeEC2) CALL CSUNYC(ECoIE VB (IdoToUsaAl{I1E)-B(EI1))
- 0C8C  _ IF(IS.EGo3) CALL LCUBLE{IC.IEYM{EIoToUoA({REE)-B(ITE}) e
00s1 GC 10 € '
0052 E B(I)=V{I)4{1o~E)4llo~-YoX)
0C53 ALI)=VIEI*(L1-Y+2)/IB e
0054 1I=1+4 ' o } ) T
00ss ALTT)=VA(I)&(1e~Y4R)IIE
__eese __ fii=is€ __
0057 TAQIEIN=wp{L)REl o ~YSRYI/IE
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cos8 & RFAC(K,IANCEP} = RFAC(KSIANCEFD Q4A{ED9oSH{A(EE}-ACEZE)Y
c CALCLLATE ACCUMLLATEC CEFRECIATICN oo
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0e6a ASSET{ECCH.2+JI=ASSET (ICCP o2 ) OE (L )
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0c67 T T ASSET(ICCMobsd) = ASSET(ECCHs4oddsvMLy " )
006¢& © ASSET{ICCH6,J)=ASSET(ICCM s60J) SYRIL I EX
- 008% . L AS‘ET(ECCM;?»JD =ASSETEICEN 0T oJd YR (LIBY
007¢C - L1 = 4 &
20732 : Lz = L?& .
oc7z 21 ASSET(ICCHM:55J) = ASSET{ICEMSoJd+A(LI4oS%CA(LIN-2(L2)D) o
0C732 o ASSET(ICCMolE)=ASSET(ICTM o1+ EDIRFAC(R s ILARNE} '
0c74 ASSET(ICCH,3,6) =ASSET(ICOMo3I+EIF4RFACIKs ILANCF)
e oers . __@q_ccmmus ]
oo7e IF(ICONE4 D oER T IRE TURK
0CT7 WRETE{IWo5CCCH -
ocre 500C FCRMAT(® ASSETS IN CATA SET 01°,//27Xo°SHITCHING® 05X TRANS o
’ nvxoﬂsvescoo,ex.°GEhoEccéoero°ELchvgv o SLARET § T )
0C7e £C SO6C J=1sNCAR
- ee80 _ 00 500 K=1.7
9081 S0C GRITE(LU G008 Jol PG K) o (ASSET LKool Dol=E0G )
6082 FORMATE® CO & °,5200 ITEM So8805H.6FL202)
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Q601 : SLERCLTINE DSULNYC(IACSLIFE CYAL REMCY,SALYGE yARNCEFACCREF)
’ < A SLERCUTINE TC CALCLLATE AANLAL CEFRECIATICMN ARC aCCUMULATEC
c CEFRECIATICN Ch A SLM CF YEARS CEGITS METRCC ‘
. . . € __.. IAG - AGE CF IRVESTNERT S
I 000z INTEGER SLIFE

< SLIFE SERVICE LIFE

c CVAL~ ASSET VALLE

o RENCY —CCST CF, FEMCYAL

c SALVGE=-SALVAGE VALLE

4 AMNCEP ~ ARNLAL CEFRECEAT ICK
c

ACCECEP — ACCUMLLATEL LEFRECIATICHN

i 0002 L <vac—a<L5FE*(<LEFE+1DC)/2°O_

i 0C04 . B ACCBEP=Co3 : R I o _ - .
: oeos - - . . 77 JVALSCVAL+RENCY- SALVCE ’ :

: gcoe o ... K = SLIFE. 4+ 1

S 0co7 L IF{IAG.EGeC) GC TC 23 . o L )
T T ocoe T CC 20 J=1.IAG

' 0cos K=SLEIFE-J+1

i 0oi¢ 2¢ ACCDEP=ACCDEP+TVALBXsSUMYD .

: o011 : 21 ARNCEP= TYALZ(K-1oCBsSLPVE

{ 0612 RETURN :

o — . ..€.__ TSLHYD = Su# GF YRS BIGITS

Vo o ) o c TvaL = NET YALLE GF IRVESTMERT

i o013 V. ENC
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' : SSTATESTICSS®  SOURCE STATEMENTS = - 13.PRCERANM SIZE = 8002€C
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0co1 SUERCUTINE CELG(IAGsSLIFESCYALoREMCVSALVCEWAMNCEF,ACCCER) -
A SUERCLTINE TC CALCULLATE AMMUAL CEFRECIATICN (ANC ACCUNMe CEPRECIATICN -
USING STRAIGFT LINE METFCECS {USEC IN ELG METRCOS)

IAG = NC CF YERRS CF SERVICE CF IANVESTRENT
SLIFE SERVICE LIFE (EXPECTEC VALLE )
CVAL ASSET VALUE - FISTCRICAL_

e RENMCV COST CF RENOVAL

C 0002 ) INTEGER SLIFE

nAaNAAN

o . < SALVGE SALVAGE VALLE. . .
c AMNCEP- CNE YEARS CEFRo ON ASSET VALUE
S - - € . ACCBEP ACCUNMLLATEC CEFRECEATICR TC EEGIKNING CF FERIOC,
0003 Sl . ANNDEP={1e/SLIFE}-% (CHAL+REHEV-<ALUGEP ) - e
ecoa - IF(IAG.GT.SLIFE)ANNCER = Coc 7~ o e e
. egos o " ACCDEP=IAG® ANNCEF.
- 000¢€ . RETLRN ——— .
8007 ’ " ENE
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0009
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ocit
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ocra’

0Cia
oc1s
001¢
0017
oCie
00is
0020
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8¢z22

0023

_0024

SOPTIONS IN EFFECT*
SOFTICNS IN EFFECT#

SSTATISTICS®

| 6STATISTICS®

RELEASE Ze%

CCLELE

---n-g

CATE = TLE MAR Z€. 1574

SLEFCUTINE CCULELE(IACICSLIFE+CYALWREMCYSALVCESANNCEFSACCCEF)

A SLERCUTINE TC CALCULATIE ANNLAL ANC ACCULNULATEC CEPRECIATICN
CN A CCLELE CECLIMNING EASIS -SWITCHEIRG TC STFAIGHRT LINE AT MICLIFE

T PAGE CCC1

"IAG -AGE CF INVESTMENT
SLIFE~SERVICE LIFE
CVAL —ASS=ZT VALLE
RENCV - COST CF REWCVAL
SALVGE~ SALYAGE VALLE
ANNCEP -

ANNUAL EEFRECIATICN

c
c
c
c
d
c -
c
c
c
[

ACCCEP - ACCULM,
INTEGER SLIFE
TRIC = INT((CLIFEilllccl

"EéEéEczAricn

cCeAL= CVAL+REMOV SOLVCE
ACCDtP CaG C :
R = Zo/SLIFE

T = 1e/{SLIFE-VMIE)
IF(IAGEC.0) GC TC 11
DC 1C J=1.1AG o
IF{JeGT4NIC) GC TC 2¢
ACCCEP=ACCCEP+ R*CEAL
DEAL=, CEAL#{10-R]

Ge 10 1¢
ACCCEP=ACCDEP+ T2CEAL
CCRTINLE
IF(IAGeGE.SLIFEIGE T 28§
IF(IAG.GT#IC)GE TO 30
ANNCEP=R2CBAL

20
1C

il

RETLRN
ARNNCEPR=
RETURN

ANNDEP = @ O-O T e
RE TURN

EnE
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- NCTERM e I0»EBCDICoSCURCE oNTLES
NAME = OCUBLE o LINECNT =-
SOURCE STATEMENTS =
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FORTRAN IV ‘G1 RELEASE 2.( CACCET CATE = TLS BAF Z€, 1574 . . FAGE G0O1
0co1 SUERCUTINE CACCST _ _ i
€ S/R TC CALCLLATE NET RATE EASE AMC RATE CF RETLRN FCR FACILITY
c_-- _____________________________
__eco2 e CCMMCR/BASTRIZIFACISCE)RFACI(SC,3C)sIRCLTE(EC4AC), .
1 RRCLTE(SC+4) s NFACRRCLTE
0003 CCMMCN/MASTR3/ER+TusICRNERGIELEML ICCSFh o ISLIFES IFACAG, ICEFAL »
1 IFACCL, JELEN2,INCAF, JACCAF s ENAINT, IMARK, ITRAF, L
2 ICTHEX s IFTAX o INTAXICISToICAVF . ITRCAF, _
3 ISALV,IRENV,IRETR+IGAV. IACCEF » IANCEF 4 INAV, ICAVFE,
L 4 B CIASUNOIINUNGILANC o ILANCF 3 ISTAT, ISTATF IGECs IGECF,
5 TELIL s IELILP ISTATNIGEGW o IBLIL N IGAVN4ITOTINS
& JRENS 9 JCS o JFIAR s JSTINC s JURIT» JISTFa UTRAF, JTRAFS s
- 7 ‘“Jnnsv.xuc.KFe.hCAn,Jcrssv.ITCCAF,JcIuEA.JTFAFp
ocos - ccwvcwlwASTR=/F1hcntt1c.3c),zFxNCth +2}4E - P
: Comm i i i mmm e - SRR
o C CALC&LATE COST_CF_WCNEY CCNFCRENT CF _CRFITAL CCST o
0005 77T CC 868 K=1.NFAC
0006 IF (RFAC(KsITRCAF) L T+4CGOSIEEC TC SO
0007 J SIFAC{KsICANER) ) o
ooog IF (FINCAT(J»5)eCTaCaCC1) GE TC 567 - T T B
c AFFLY #ENTER®S FCRWULA TO CBTAIN RATE COF RETURN
__000S RCR = FINDAT(Js4)#(10/(1o=FENCAT(J513))2¢Ea~FINCAT{Ss2))
: 1 HFINCAT(J,2)#FINCAT(Js2
0010 GC TC 3¢
0011 2C RCR = FINDAT(J,S)
c 3c FIND RET RATE EREE T T T - T
0012 30 RFAC(KsINAV)I=RFAC K+ ICAVF)-RFAC(K, IACCER )—C+S*RFAC (Ko IANDEE)
0012 _RENET = RFAC(KSIRAV)I#(1o+FINCAT(JoKRC))
Y KwC  COLUMN GIVIAG PERCe FRCVISICN FCR WCRKING CAPITAL
- ¢ CCST CF CAPITAL = AKKo., CEPRECIATICN < CCST OF MCNEY
0014 . RFAC(KsITOTIN) = RENET#RCR + FFACIRoIANCER) . )
0015 €C CCNTINLE
0cie RETURN
0017 ENC
$OPTICNS IN EFFECT# NOTERMICsEBCDIC,SOURCE sNCLISToKCCECKoLCAD o hCMAPNCTEST
SOFTICNS IN EFFECT# NRANE = CACOST ., LINECKT =° 56 ) )
SSTATISTICS* - "SOURCE STATEMENTS = 17:PRCGRAM SI2€ = 0003é2
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C S/R TG CALCLLATE CFERATIAG CCSTS(CATA SET 2} AND UNIT CF. CCSTS
C : — e ————— e
0002 _‘_w“m"_“__"_CCHNDN/KAfIE}!IFAC(SCyE)gRFﬂC(“0.30).IFCLTE(SO‘QO).
' 1 T RECUTE(ECa4) 4NFACARCLTE
0003 " CCMMCN/MASTR3/TF»Ins ICUNER S IELEN 14 ECCSFN o ISLIFES IFACAG, ICEFAL, -
: 1 IFACCLSIELEMZ , TMCAF S EACCAF, INAINT 5 INARK ITRAF, o 3 _
2 ICTHEX s IFTAX s INTAX, ICIST+ EGAVF, ITRCAF,
-3 TSALV, IRENV, IRETRs IGAV, IACCEF, IANCEF 4 INAV,IGAVF 4
L a4 IASULNSIINUNSILANCSILARCF,ISTAT,ISTATF . IGEGIGECP, _
-8 TELILIBUILP 4 ISTATN, IGEGK S TEUILN, IGAVE4ITCT IN,
6 JRINSJCEsJFINH s JSTINC s JUNTT s JISTF o JTRAF s JTRAFS,
7 _ JFRFv.xuc.KFe.acAn.Jcssnv.ITCCAP.Jctth.JTRAFp .
0C04 CCWMCN/MASTRE/F INCAT(1IC,43 c).tchTns,c).E : T
0GOS CCWNCN/VMASTRE/CFKCCS(1551002)
. 0co€E .  CCWNMCN/MFRCCM/ICCN{ZCY . e
0C07 CIVENSICN LL(2)
Qcoe CATA LL/'SWNG®, *TRAN?/
, . i c ROLTINE TO CALCLLATE TCTAL AhE UNIT INCURREC CCST EY FACILITY )
0009 . CC €C K=1sNFAC T -
oclLc _ IF (RFAC(K, ITRCAF) LT +oCCOS)CC TC SC _
. ) o €__SOLRCE OF CATA 1--FINDAT{CCNFANY) o 2-—RFAC(FACILITY) e
0011 IF(RFAC(KsIMAINT)oGT2aCOL) GC TC 40C
C THIS CPTICN SOURCE FINCAT
0c12 J = IFAC(K,IOWNER)
oo1a Tse = 1 R e et e e s e e
ocL4 IF(IFAC(K, IELEMZ) oNELCHISH = 2
0015 . B0 SE W = 1,5
0CLE TN = 2% ¥ 3% IS A s
0017 T = FINDAT(JsN) * RFAC({K.IGAVF)
octe OPKCCS(J4M,ISW) = CFKCCS({JsWsISUW) 4
B €  JTH CCNFANY, NIH EXFENSE XI1EN, KTE FACILITY - )
0019 ' S€& RFACEK,ITOTIN) = RFAC(K,ITCTIMN) + T
. ogczc RFAC(KJIINUN) = RFAC(K+ETICTIN)/RFAC(K,ITRCAF}
ocz1 TOFKCOS(J+64ISW)=CFKCCE(J 264 ESH)+RFACIK s TANCEF }
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0023 SC CCNTINLE
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oczs |- wRITELIW,.SCCC) A
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CATE = Uk MAR Z2E€, 1574 ' | PAGE cccCi

SLERCLUTIME CESTIN .
CCVMEN/FMASTRIZIFBC{S . 4E) o RFAC(EC,3C) 4 IRCUTEL(SCHA4C),

1 RRELTE(SC24) o AFACSARCLITE
CCDVC&/&AQTRZICFLhAE(ICsZG)’CFLACR(luo4c)oCEFL(:C).hFSIZ(lC-J)v

CCMMCN/MASTRI/IFRs 1w, ICKNER, JIELENL S ICCSFRy ISLIFE 4 JFACAG ICEFAL S
IFACCL IELENMZ 2 INCAF» 1AECAF o INAINTY  IN2ARKS ITRAFy
ICTEEX o IFTAX S INTAXS ICEST S ICAVF 41 TRCAF, ’
ISALV.IFENV'IFEIF;IC!V-IFCEEC;[AhEEF-IhAV.ICﬁVFv
IASUNSTINLN,I LFBC'ILﬁhCF-ISTAT ISTATF+ IGEG, ICECP,

N s W e

NI T I QYR O

TELIL o TELILE ISTATH,IGECK s TELTILN, ICAVH o [TETIN,
JEINS e JCS o JFIMR+JSTINC s JUNIT o JISTF,JTRAF S JTRAFS,
’ . 'JFFEV-K‘C.KFEohCARgJCCEFVoIIC(#P'JE!NEN-J7R#FP .
NANELIQT/IGHK/IR'IivlCDhtRelFLtNl.lCC‘FB-I‘LIFE.IF‘CFC.ICEFAL.
lFACCL.lELLPc.IbC!F-llC(AFaIPAINI'IﬁARK'lTﬂAF.
ICTFEX s IFTAXSINTAXGICISToIGAVF o ITRCAF,

T T T T I SALVLARENV L IRETR. IGAV s IACCEF, IANCEF + INAV, TCAVP,
TASUN s VINUN S ILARMC 4 ILANCF S ISTATWISTATF s IGEGC s 1CECFE »
TELIL, TELTLP2ISTATK s IGECH o IELILN s IGAVNSITETIN,
JRINS o JCS o JFINR s JSTINC s JUNIT o JISTF»JTRAF o JTRAFS,
" JRREV,KBCoKFEJNCAR s JCSERV o ITCCAF L JCIMER s JTRAFP
CCPVGN/V‘STRQIASSEt(Isq 96)

CCHNON/MASTRS/FINCAT(1C+20) o IFINCT (15023 o€
CCNMNMON/MASTRE/CFRKCCE(1S0142)

CCMNMCN/NASTR7/CFCGREV(154+5)
CDNNCN/&I/REVthL(lCO)-AQETST.IAEGST(ZS-BI-RhEGST(ZS-Z)-hNECSTo
1 AVIRAF(lOO)cDK‘T(lCC)’SPLII(ll)-T‘RE(lEch)
CCMMCN/VFRCEN/ZICEN(2C)

DIMENSICAH ID(S‘]oJC(ECD-RC(S)-XD(S):IADEX(16);17EBP410)-DUF(6-4P

DATA INCEX/'A s °E *s*C 'v'D o'E o' F s?C s
1oH V48] e ey L 13 s, 0 v LI TS s, 00 1,

© 2 ex oy o e R e P e e e S s e e e e
DATA IELANK/® 2/ IFLUS/%+ v/

CCMNEN/MASTRG/FCLLC o PLOSS yPCYERSCONY

IALPHA(I) ((I/1E777216)— 1)9167772164((64%25€464)$256+464)
IR=

. 1‘-6 - . see ame
REAC(IR,£003)
WRITE(I®,E003) -
¢REAB(IR-8001)HCLD-PLCSS.PCVER.CCNV.Eo PKS

PKS=PK5%100
REAC(IR,SCOCINCAR
READ(IR.£€CC3) i
WRITE(EW,8CC3)

READ(IR,S00C) (ICCNEJ}oJ=1020)
READ(IR+S00Q) ICWNER o IELEN o ICCSFRo ISLIFE 9 IFACAGy ICEPAL s

IFACCLo15LEM¢.IBCAF.!ACC#F.IH‘IAI.IFARK.IIRAF.
.ICTFEX-lFTAX-IhTAx.lCI<ToICAVF'IIRCAF' .
ISALVY, IRENVSIRETReIGAV, IACCEF ¢ IANCEF 5 INAV,IGAVR . )
T T IASUNG EINUNGILANC o ELANCFE s 1STAT ,ISTATF 4 IGEG ICECK, 7~ 77
“IBURL » IEBUILP, ISTATN, IGECM, IBUILM. TGAVN, ITOTIN,

JRINS,JCE pJFIhR-JSII&C;JLBET-JlSTF»JIRAFgJIRAFS;

S000 FORMAT(4CI2}

-JOU\DUI\)-

JRREVsKRC+KFE + JCSERV s ITCCAR ¢ JLINER » JTRAFF




' 25 FORTRAN IV G1 RELEASE z.0 CCSTIN : CATE = Tui ¥AR Z€, 1574 " PAGE GGGz
o a9c2s NELIL=IRETR i o )
s 0c30 , J =c B - T
i 0¢31 REAC{IRECC2)
Y. ... 6632 __  _ wRITE(IW.ECC3I)
e C REALC IN NCLCES CA'I.« e o e e 4 e e i e e s e e e
- 0¢3z £ J=J+1
0c34 , REAC(IR+20C){IC(I)+I=1+3)4RG(1)sREC2) N i
R . 003% 1ICI=IALPFA(IC(1)) ) . ’ B .
- 0C3E €C 10 K = 1,18
i ee37 __ _ TF(IC1.EC.INDEX(K)) €C TC 12¢
i oc3e 1C CCNTINLE
! - 003s : .. GC TO 4¢
i ’ coac . . .o12¢ !FAC(J'ICthR) = K-
6041 . - . . RFAC(J,I[T10CAP) =RC(1} T o B
Q0a2 o .07 IFAC{J.IELEM1) =1C(1)
' . ooz _ IFAC(JSIELEM2) =C
; 0044 RFAC(J¥NECELIERE(2) T
§ ' - c IC(Z) KEIRARCHY RCT USEC MERE
! ogas ©~  IFAC(J,ICCSFN) =IC(2) o o L
i LY 6C 10 €
0ca7 4C NFAC = J - 1
- ocae 200 FCRMAT(S5XsA3510Xs52e10Xs1244XsFEeCaF3aC)
! 4 REAC IN LINKS— —=
| 0049 REAC(IR,8CC2)
© 0e5¢ _ WRITE(1w,.8003)
et ) . SRITEINE R B . e
0052 € READ(IR¢Z0S)(IC(I)+1=142)s(REA(I)uI=1s3}
__ oes3 - ____IC = IC(1)/1€0
0054 RC(3) = RE(3)/71cCe
0055 IF(ICsLEoeCeCRsICsGEs1€) GO TC 50
ocse J = Jil
0057 ' T T 1IFACEJ.ICENERY =ic” T T
0o0s5¢ IFACC(J+IELENL) =CID(1)}/10C04240)%16777216+(10C1)/100-IC(1)/

11CCCHECHZACI*EECIEH(IC(L1)/2C-TC(1)/2CC*10424C)%25¢€ +

2(1E(1)~ IC(I)IIGQIC+240)

0059 ITE = IFAC(JyIELEN1)
00690 T IFAC(J,ICOSFN) = IC(2) R
0061 - " RFACIJLITOCAR)Y =grC(1) 7 ToemTmmm
0062 . © " IFAC(J.IELEM2) =ITE

_ ocez .- ;_;'}F(RD(1!2£1.0-9§995.ABC.RD(3).GT.O.OOCOSB GC_TC .130
0064 ' N RFAC(J,ICIST) = RC(2)
0065 ) GC To € .
0C6E o _13C RFAC(JSICIST) = RE(2) #RC(3) . . e i
co67 e R T
0068 RFAC{J,ICIST) =RC(2)%(1~-RC(3))

. _.@08s___ IFAC{J,ICWNER) = IC + 1
0070 IFAC(J>1ELEN1) =1TE + S#2S€
0c71 IFAC(J»ICOSFN) = IC(Z) -
0072 . IFAC(J+IELENZ) = ITE + S#25€
0¢73 T T T RFAC(JLII10CAR) = RE(TE cm o
coza GC TO & :

. e0rs SC NFAC = J .
0C7€ 2C5 FORMAT(AX.14410%+s12¢EXsF4e0+3XeFSe095XsF300)

< ROUTING -




e FORTRAN IV G1 RELEASE Z.C 1 CCETIN CATE = TUE MAR Z€, 1974 ] PAGE CCC2
-
0c77 Je = ¢
ocre : J =23 ) ) '_' }
0Cc7s - . _ REAC(IR,£003)
ocsc ) N WRITE(I®,8CC3) o
. 0081 . REACCIRSZ1CI(IC(IV 212194 oCROCI 21212302 CIC(11+1=5+17)
’. co82 . . 21C FURMATI{A231XeA3 a1 X e I2e1XeI201X92FBe0s1XsF3eCsAr241X,5A1,
: . 15(1XsA35A8)4,A2) L ) e e e e e L _
i " 0082 . 22C FCRMAT(1C(1X,AZ,44)) T T o
: o NEw STREAM INFUT =——m—ee——eem—e
i ©ocBa =g IC=IALEFALIC(1)). o
i oo8s IF(RC(Z) LT+ eCCEIRT(Z)SRKE )
A 0C8E | . IF{RC(2).eGEe e0CEIRKE= RC(Z)
g : ces7 . . | DO EC K =1415 " T T
' ) oose . : IF(IC.EG.!NDEX(K)) 6’ TC 230 ’ ’ ’
N © 0ces. . 6C CCNTINLE . -
! ~eesc. _  NRCUTE =4 N L .
: 0C91 GO TO €CS
i 009z 23C J = J+1
g ocoz JS = Js+1’ R o _ ) L
. 0cga IRCLTE(J4JSTINE) = JS T T T
i 009¢< IRCUTE(J+JCSERV) = IC(3)
! . 009€ __ IRCUTE(JsJRINS) =_ 1:(4) ' . e
] 0C97 .- AVIRAF(JS) =RC(Z)* (1)/HCLE
{ 0c9E 101=T1ALFHA(ID(2))
: 0C95 DO €S KK =1,15 _
‘ 0106 , . " IF{ICL+EC+ INCEX(KK)) €C TG 31 ) B i T T T
i o101 €S CONTINLE
. 0102 31 IRCGUTE(J.JCS) =2 i
: 01032 IF(KeECeKK=14GReKeEGeKK+1) IRCLTE(JQJC‘) =1
f 0104 JR = IRCLTE(J+JRINS)
i 0105 o IF(JR.EQL1)GO TC 16S o o L N o -
: 0106 : JL = J+41
0107 : IN=JHIR-1
. o0& __ D0 22 JJ_=_ JLeJb
0109 ¥ = QJ-1
o11¢ ) IRCUTE (JJ2JRINE) =JR
o111 ) o IRCL1E(JJ.Jcsenxxmjrncuie(Ju.Jcsenvl e ~
orrz - . IRCUTELJJsJSTINKC) = IRCLTE(JW,JSTINT)
0112 ’ © 32 IRCUTE(JJ,JCS) = IRCUTE(J¥N,JCE) .
... .. ... _Gem=== NEW RCLIE —==mm=————— rvimimdciteeteieded
B c114. ’ 165 NR = O : ' ’
f oils : 11¢ Ix = 7 .
i ’ o11¢€ ... .. NR=NR +1 — .
! 0117 . I1 = ¢
0ltE o= 1
€ m=me—ee NEW SEGMENY CF ROUTE —==—=~———-e— — o
T T onts 145 Ix1C = IX+10
o12¢ IXZS = IX+26
0121 _ IF{ICC{IX10}+EGs IELANK)EC TC 150 e
0122 C T REAC(IR.220)0IC(T) ,T=1X10.1X267 R -
c123 . 15C DO 151 IN = IXe1IX29
o o124 ' I =IN
: 03128 IF(ID(IN) sEG.IELANK) GC 70 152
i 012¢ 11 CONTINUE ) .
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gg FORTRAN IV GI  RELEASE 2.¢ "CCSTIN i CATE = TLE NAR Z€, 1574 PAGE CCCa
C NC FALL TFFRL o . ~ e e
K 0127 1€3 JCi = JCIVEN + II
' . 0i2¢ JCZ = JCINMEN ¢ 111
. ... L0128 ) o _IRCLYE(JsJC1) = IC(6) _
013¢ IRCLTE(J+J02) = I-7
{ 0131 ‘I1 = 11 + 2
; 0132 1 I I = II l+2 - - - ¢ wowe see » fu——— — —— U U I —— e e vms sem e e » semaimce tm b s mm e
i 0132 IX = I-1
‘ C READ NEXT CARD AN FCLC FCR PRCCESSING CECISICA
I 0I34  REACCIR$Z1C)CIC(I)91=18)e(XC(T)oI=153)4(JC(IDsI=5,17)
: o013€ IF(JC(S) «NE<IBLANK) GC TQ 1€¢
i 0I3€ - . . BC 154 JX = 7417
i 0138 154 IECIXMY =JC(JX) ’
! 0135 = ICL€E)=JD(6) .
b . o0 GC TO 145 _
: 0141 “16C CCNTINLE
! € STCRE RCLTING INFCORMATICA
: 014z ) =¢ ) ' o o 3
0143 1ok=111-2 - T
0144 JC1 = JCINEN+1
___olas ___ ITEWP(1)=1ROLIE(JsID1)
014€ IF(1JKEGe1} GO TG 7€
0147 CC 79 JX=3,1JKe2
014€ JX3=1JK-Jx4+3 ] )
0149 ) JX 1=JX3+JDINEN' T e e T T
015¢ JXZ=JdX1-2
__est  IRCUTE(J+JX1)=IRCUTE(JoJXII=IRCUTE(JoIX2)
1 015z 76 ITEMP(JIX3)=IRCLTE(JsJIX1)
0152 7€ 1SOM=Q
0154 JXX=JCINEN-1 ) N
0155 - o "DC &C L=7+IX - ) i
015¢ IF(L/Z*Z eECeL) €CC TC E£S
o € ' STORE _NGCES
0157 CC 81 N=x1,NFAC
t oise IFCIFAC(N. IELENZ)eNEWC) GC TC 82
0159 i  IF(IC{L)<EQ.IFAC(M,IELEV1))GC TC &2 i s ]
S . 0160° T 81 CENTINLE
| : 0161 . GC TO &2
_ ow2 . . 83 JXXB=JXX~JCINEN
i Toetez T 1TENP (SXX3)STTENPIIXNTI=1
, 0164 GC 10 £¢C ,
016S 82 IF(L-€-ISOM)E214EZZ,E23 o i ) o
"'C" 'ROUTINE REMCVES NCA-SWITCHING NCCES FRCM LIST CF FACILITIES T T
- 016€ 823 IXX=JIXX+Z
o167 JXX3=JXX=JOIMEN
o168 ISNCLC=ISOM+1
016% ISCM=ISCM4+IRCUTEL(J s IXX)
o17¢C . GO TO €2
0171 o Tg23 yxxizaxx=i T - )
0172 JXX2TIXK41
0173 IF(IRDUTE(J,JXXI).EOoIECUYE(JoJXXZ).AhCaIFCLTE(J.JXX!)-EC.IPLUS)
’ 1 C€C fo e3 .
g174 " GO TO €24

|
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Eg FORTRAN IV G) RELEASE 2Z.C CESTIN CATE = TLE MAR Z€, 1974 PAGE Cc¢CE
: 017s 821 IF(L-€+.GTLISNCLLCIGC TC EZ
. 017¢ 824 JK=JK+1 ) - T - o
' 0177 L1=JK+J1STF~1
. 0178 ___ IRCUTE(JsL1)=K o
‘ o17s GC 10 &C
% 0180 85 JK=JK+1
; - 0181 LI=JK+JISTF-1 B R . . e
i 0182 CC € V=1,NFAC
o 0183 EFCIFAC(N, IELEMZ)<EC.CIGO TQ EE
- 0184 _ _ _  IF(ID(L)eEQCIFAC(M,IELEV1)eCRIC(LI+176216777216.EGoIFACIM,
;- ; 1IZLEM1)) GG TO €7
. ‘0188 86 CCNTINLE
B 018€ MERAL - T e
ols? L¥=t-e T T o mmme e e e e e
oise ua11E(xu.ecce)L1.J.xc¢L)
, 0185 8006 FCRMAT(® THE $,12,°TEH ﬁgg;kl1z_gg_lg§_"l£g,jlﬁ.@ggls(-. o ) o )
1 A4.') NCT FOUNT IN LEST CCST ASSIGNNENT ARETTRARYY)
019¢ €7 IRCUTE(JSL1) =K
! 0191 IF(NM.GESNFAC)GC TC €6 ) o e _
; gi19z I¥=ID(L)+5%2E56E ' CTTo T mmmmmmmmmem D o e T -
0193 IN = IN+417€E*1677721€
~_ otoa . M1=M+1
0195 :F(xn.ec.xFAC(ux.lELeulz.cnexh.Ec.xFacqﬂzo1ELE&1))cu TO €8
019¢€ GC TO E¢
0197 €€ JK=JK+1 e o » )
o198 Li=Li+} o ’ o
' 0199 IRCUTE (J,L1)=M1
i _ogoc ______ __IF(L-€.LT.1S0¥)CC TQ IC2
! 0zo1 ' TTUXx=JxXX4Z
; - g20z ISMCLD=ISCM+1
! 0202 ISOM=ISCH+IRCUTE(So XN} o o
| 0204 JXX3=JXX-JCIVEN '
ii 0205 101 ITEMP(JXXII=ITEMPLJIXXT )41
. _020€ BC CCNTINLE
| 0207 BC 42 JXx=1s1JKeZ
0z0¢& JX2=JX+JOIMEN
0z0$ 42 IRCUTE(JeJX2)=ITENPLJX) .
. 0210 - IRCLTE(J,JFINR) =JK
- 0211 RRCUTE (J +JTRAF )= RC!I)*RB(3)IICO.
021z .. - DC. 111 I=6€s17 R
0212 111 IDCE)=JOUI) j
0214 RC{3)=XC(3)
€ 60 TC NEW ROLTE L )
o21s IF(NRoLT«IROUTE (Js JRINS)IIGO TC 112
021¢ RC(2)=xC(2)
. ez1? _ RC(13=XCL1) . —
0z18 GO TO sé
gzts 112 4 = J+1
0220 e TO n11¢_ L o
0z21 T 6CE IF{ABS(PK5-2).LTe«COCCEIGG TL 608 '
o222 IST =¢
. o223 _ DG 6071 J=1¢NRCLTE
0224 !FlICT.GE.IRCUTE(J-JCYIRD)BGC ic sowa
oz2s IST=IST+1




o> FORTRAN IV G1 RELEASE 2.C : CCSTIN CATE =. TLE MAR. 2e. 1574 - PAGE CCCE
c . . . - ra
0z2€ NRJ=T _ ) o o L
0z27 . MRT=J-1 : ) T
czze ' ICA=C '
‘.. . . Qzz2s .. . 6C€ NRJ=NRJI+L1 o _
0z3¢C NRTI=NRTH+1
i 0231 . ) IF(IRCLTEINRTY s JECIMEN)2ECEIFLLE)ICKNSICA]
i 0232 IF(IRGLTE(NRTSJRINS ) oGTeRRIIGE TC 606 L e
: 0233 g IF({ICNeEC.CeCReICNECCNRJIIGC TC 608
i 0234 i X1={1CCa~PKE)/GE
. 0235 ___ XZ=PKS/Z.
; 0z3€& DC €C7 IXX=1sRRd
© 0zZ37 . S . NRT=IXXx+J-1
! .- .Q0238 cL - ’IF(IRCLTE(NRT;JCIPEN).EC-IPLL‘)RRCLTE(NRT.JTRAF) XI#RRCLTE ) ) ‘
. C o © 1 {KRT,JTRAF). e o
] . 6239 o : : IF(IROLTE(NRTsJCINEN)-hE.IFLU‘)RRCUTE(hRTsJTRAF) X2#RRCUTE
o L 1(NRT,JTRAF) _
0240 687 CCNTINLE
0241 €G71 CCNTINLE
czaz €CE CCNTINLE i
0243 T IFCICONC11)oEQeCICE TC €36 T ) B T
0244 BRITE(I®,7CC7)
... .@zas__  70C7 FCRNMAT(//%1DISPLAY CF RCUTIANG CﬁTA'/ZX.iEj.cX,'ST'-IX;
1 SRTY,;IXe SV 1 X, ST IR, %FCY, EXetFoT. CCSE¥.1CXe'FL € FINO)
0246 CC E$9& J=1+NRCLTE ) : ’
‘0247 JLAST =J1STF4+IRCLTE(JSJFINR)-1
ooas . . (v1 e soINENee: | e e e+ e - e -
0249 6998 WRITE(IW47C08)JsIRGUTE(JsJSTINC) » IRCLTE(JI2JRINS} ¢ IRCUTE(J9 JCSERV)
o o 1 sIRCLIE(J+JCS) 4 IRCLTE (I, JFINR) JRRCUTE (S JTRAF ) o (IRCUTE LS, IV)
) ‘ Z WEVSJCIMENS IV1)e( IRCLTECJoN) oh=J1ISTFsJLAST)
0250 7008 FCRMAT(1X+€I1392XeFB8aZs2XsE(AleT30lX)/1CKo"Fo Re =°,3C14)
g251 o €36 NF=NFACHI o ' ) o
0zs2 T DO ES4 Mcol.B — e
0253 . €S4 IFACINF,M)I=(
. 06254 ___BC 655 _K=1,30
025€ ESE RFAC(NF+¥)=0,0
0z5€ ‘ READ(IR.EG02)
0257 - WRITE(I%»2003) ]
oz2s8 . 77 eas READ([R-EGGC)IFBC.X.CELX-Y.DELY.!CHS!ZaBCCFl.hCCkz.!PROT o
0259 - ’ _ IF (IFNC.GT220)6C 1: ece
0269 - J=1FNC
7T "eze1 T _ ' 1F(~ocr1.ec.0)nccr1-1o
- 0262 IF(NCCHZ.EG.0)NECHZ2=1C
0263 IF(IPRCTWEQeC) IFRCT=E .
0264 .77 BC 850 K=1,NCCh1 ~ T T T T T -
0Z6% DELK=CsC |
026€ . IF(DELK «ECoIPRCT4+1)ICELKZ1aC " . L
P77 ge67r T T T EFUNAE LU WK I =K% ICFS T2
0z6é& 85G CFUNOR(J#K)=X+{K~1)4CELX4DELK*2¥CELX
0269 DC 851 K=1.NOCHZ_
g27¢ T K= nocHEI4k T T e
0271 CELK=0eC
. o272 IF(KsEGe IPROT+1)CELK=140
Y Vi : : CFUNAB(JsK1I=TCrS1Z+K$CFUNAE ( J.NCCHT)
0274 851 CFUNCR(J,KI)=CFUNOR(JoNOCHE )4 Y+ (K-1)2CELYSCELK*24CELY




FCRTRAN IV Gl RELEASE

027¢c
care
0277
0z7e
0z7g
0z8¢C
0z81
0282

0z82

0284
0288
028¢

0z87

o28¢
0zeg
029¢
0291
0292
0293

0294
029s

QZ9€ -

0297
0z98e
0299
0200
0301

03202

0203
03204
g30¢
030¢

0207
o208

030¢
6210
0311
0312
0212

0214 -

0318
031¢
02172

o318
0216

032¢C
0321
9322
0223
0324

"$OPTIONS IN EFFECT*

3s¢

_ecce
ase

sz
80Cz
g0¢2

o1 S )

8CC1
$004

g1e

gl9

94ac
__sa1
94z

8008

$OPTIONS IN EFFECT*

2.¢ ) cCETIN

NESIZ(J,1)=NCCHI+NCCEZ
AFSIZ(Js2)=NCCH1+1
NFEIZ(JeZ3=ICHEIZ

CC 2EC K=1,NFAC

CATE = TUE kAR z€s 1574

PACE CCCT

IF(IFAC(K. IELENZ)EC.CIGC TC ZEC
IF(IFAC(K+ICC3FM}eNELJICC TC ZS5C
RFAC(K 4 ITCCAP)=RFAC(Ks ITCCAFY*IChSIZ
CCAMTINLE

GC TL E4&S
FCRMAT(ZSX+IZ2,4F1CeC2144312)

REAC(IR,ECCI)I(LEFL(J)9d=1520)

READ(IR-&OCI)(FcTAT(J)aFGEC(J) FEUIL(J);PLAhD(J):J I-Z)H‘

READ (IR, ECO3Z)

WRITE (xu,eccar"”“"""‘
CC 853 J=13KWC
READ(IR‘EOOZ)(FIBCAT(KsJ).K~lshCAR)

CONTINLE
FCRMAT(13F€aC)
FCRVAT(®

READ(IR,ETC2)
WRITE(Iw,8003)

READ(IR,50CC) ((IFINDT(K»J)sJ=1+2)sK=1,NCAR)
FCRMAT(2CFAa40)

FCRVAT (EF4.0) L
NEETST=IRCULTE (ARCLTE . JSTINC)
NNEGST=C '

Sx=1

REAC(TIR,2G03)
WRITE(I®,B80C2)
READ(IR, ECCE)!FTYPE'(CLﬂ(IFTYFE.J)-J l-hCAR)

IF(IFTYPE.LT+20)CC TC §19
GO TO. (920+5214522e823)edX
TJIX=IFACAG

6c 10 s3c
ISX=1ISLIFE
Ge TO G3C

ISX=ISALYV .
GE TC S40
IJX=IREMN

*GC TO G&cC

CC 631 J=1,NFAC
IFAC(J-xe)-uLu(IFAct..xcchn) IFAC(J2ICENER))
GC TC S4z

CC $41 J=14NFAC

RFAC(JoTIXI=CLV (XFACKJI,TCCSFN) 2 IFAC(Jy ICWNER))

Ix=Jxe1
IF(JX.LE.4)G0 TC S1€
FCRMAT(I2+10F44C)

RETURN
END

NGTERM s IC+EBCDICsSCURCE s NCLISToNODECKoLCAD yNONAP,NCTEST
NAME = CCSTIN o+ LINECAY = 56




Q091

ne oo,

0002

0003
6COos
000%E
000 €

0C07
000E
0G0

Q010 .

0011

0012

0gQ12

00t s
Qcies

"EORTRAN IV G1 RELEASE 2.¢ SFRREL CATE = TUE RAK Z€, 1574

SLEROULTINE SHAREI
REACS SFARE ELCCK IREL1
—TARIFF STRUCTURE MATRIX(TARR{164+12)}
—TCTAL ANRULAL STREAM TRAFFIC SFLIT VECTCR(SFLIT(113)

PAGE cCCl

—STR-AM DISTANCE VECTCR(CIEST)
CCVMMOCN/W1/REVENUL{ 1CC)oRSETS TS INEGST(ZS92) oRAECST(Z5+42) s MANECGST»
-1 AVTRAF(ICC)UEIST(IC’),SFLIT(lI)-T‘kR(l&slzl
CCNMON/VERCGRZICCN(Z()
COCWNCKR/RZ/TREV
RFAD(SOI)((IARF(InJ)lJ 1912)0 1= 1+16)

T FCRMAT(11FEe2,FSeC)
SAME'SFLIT FCR ALL. STREANS
REAC(S4Z)SFLIT
FCRMAT(11FS.4) o
REAC(S+2)(EISTI{I)4I=14NSETET)
FCRMAT (1€FS5.G)

IF(ICOMN{S)eNECIERINT lCo(TAFF(J;IZ)oJ-lyl&)v(Io(T‘RR(JoI)
1 S=11€)eSFLIT(I)»1I=1,511)

1C FCRMAT(*1°///TAC,"TARIFF NATRIX~TELEFPCAE SERVICE®/ N
1 T20+*RATES FCR SeS MINe CALLS EY CATECCRY CF CALL ANLC CISTANCE®
2 //T2C"DISTANCES ~ LPPER LINIT IN VMILES CF RATE CATEGCRY®

-3 2TH182 ¢ SPLET '/ T75%CALL "3 T1S4 1€(FSaCe2X) /TS, "CATECCRY /

4 (T5e12eT2C+16(FA0242X)oT11E4FE3D D
IF(ICCN(12)aNEoC)ICALL SHDAT

RETURN

ENC

*0PT IONS IN EFFECT# _ hCTERM.ID,ESCDIC.ECLFCE,NCLI‘T.h(DECK,LCAD:ACNAF,NCTEST

AGETIONS IN EFFECT* NANE = SHFAREI » LINECNT = " 86
$STATISTICS# SOURCE STATEWENTS = 1S.PRCGRAV SIZE = QOQ3F4
*STATISTICS* NO DIAGNOSTICS GENERATED .




al) @ a5 a S e A S B T e o .

o> FCRTRAN IV G1 RELEASE Z.C SHUAT CATE = TUE MAR zEs 1974 FAGCE CCC1
o
' 0co1 SLERCUTIN: SHCAT ~ -
; ocoz CCMPCN/PASTRIZIFAC(SC+€)»RFAC(S0,530) 0 IRCLTE(SC04C)
‘ - 1. RRCLTE(SC»4) sNFACHARCUTE
.. 0cOZ o _ CCNFEN/MASTRIZIX(EC) P o .
‘ ocos CCMNON/MASTRA/ASSET(IZEa74+€)
0Co0s CONNLCN/PWASTRE/CFKCCS(1S,21052)
gcoc€’ CCMMON/MPRCCN/ICCN{2C) i . _
0co7 CCMNON/% 1/REVENL{1CC) JASETE T, INEGST(2E 431 ,RNEGST(25,2) ) NNECST
: : 1 SAVIRAF(100)3CISTCICC)+SFLIT(1I)+TARRCIEL12)
¢ ecoe . WRITE(1C+300)IFACsIRCLTE NFACIARCUTE,IX, ICCALNSETST
E 8005 NCAR=IX(S€)
i ocic IASUN=TIX(3C)
2. . 0011 TINUN=IX(21) ' T .
Pl oectz - : hRITt(zc.zcx)RRCLT:.(((ASSET(x.J.x).r ToNCARY = 1570 K= 1,63 oo
L 1 +{((CPKCCS(IsdeK)si=1sNCAR) 4u= l-lO)eK—l-Els(RFAC(J;IASLN)e
) 2 RFAC(JvIIth)-J’l-hF‘C) _
TTeerz 7T 77T T 36C FORMAT(ZCA4)
0014 3C1 FCRMAT{EELIE.E)
8018 WRITE(10,301) (REVENUCJ)J=1,NEETST), (AVIRAF(J) 2 J=1oNSETSTI, i
1 (CIST(J)sJI=1,NSETST)
ocl1é€ sice
oc17 _ENE

NCTERM,1CsEBCDICoSCURCE oNCLISToNCDECKLCAC, NCMARNMCTEST
NAME = SkKCAT _ 5 LINECAT = SE

*#¥0PTICNS IN EFFECT*
SOFT ICNS IN EFFECT#*

SOURCE STATEMENTS = TTTTi7 JPRCGRAM SIZE =

‘NO DIAGNOSTICS GENERATECD

*STATISTICS#*
*STATISTICSS®

co042A

i




3

o3 FORTRAN IV Gl RELEASE Z.C ’ STREVS" CATE = TLE NAR Z€, 1574 PAGE COG1
R '
cco1 SLERCLTINE STREVE
C CZLCULLATES STREAV REVERLES({REWENL)
ecoz COMNON/®1/REVENLE1CC) o NSETST 5 INEGSTC(Z502) sRNEGST(ZS92) +NNECST,
) ! ~ AVTRAF(21CC)»CISTUICG)SFLIT(11) TARR(1€6,12) e
0003 COMMCN/NPRCCN/ICCN{ZE . :
0Coa CCMNCN/WZ2/TREV
' c L=STREAWM e
0008 IFCICCN(7)«NELCIPRINT &
0006 € FORMAT(/// * STRM®,9 CISTANCE TARR CCKFCSITE  ANN TRAFe,
. 1 % ST REVENLE®/T1€,° RCu®.TZ1s° TARRe RATE®) o
oco? o " JREV=C ’
ocoe. CC 3C L=1,NSETST
. 000S . L "BC 1C¢ - I=Y.15" ) - B I
ooic . : ' lF(D[ST(L).GT.T!FR(1-14))66 ST L I T T T T
o T . M=TARRIF VECTCOR (RCw) TG APFLY FCR CISTANCE
00611 ) M= _ o L L _
oc12 " 6C TC 20 o T
0013 10 CCNTINLE
0o0ta N=16 S
0015 , 20 CCNTINUE Tmormmmm mmm
ocl€ SLM=C.
o0t7 DC 25 I=1.11 ) L i
oo01e T T 28T SUM=SUN4TARR(Ms 1)2SPLITCT)
: c . SUN=COVFCSITE TARRIF RATE
0013 - REVENL(L )=SUN®AVIRAF(L)/1C0Ce ) o o
0020 2¢0 IFCICON{7) eNEC IWRITE(EoT0IIL »CISTIL) o ke SUMSAVTIRAF (L) sREVENU(L)
0021 9C1t FCFV!T(IS.FIO.Z'IS.FICQZ|ZX'2F10-2)
062z _ TREV=TREV+REVENL(L) - I
cc23 . 3c CCMTINLE
0024 IF(ICCN(T7) e NECIFRINT 3S,TREV’
o0o2s 3s FnRuAr(Tls.-TcrﬁL',14’,F10.z///) o e
0026€ ’ " RETURN o T o o
0027 ENT

"SOPT IONS' IN EFFECT% Norsnu.ID.:acotc.scuncs.NcLl<r.nccecx.Lcacancpap.hCTEsv
$OPTICNS IN EFFECT# NAME = STREVS o LINECAT = 56
#STATISTICS* SOURCE STATEMENTS = 27+PRGGRAM SIZE = 00037C
SSTATISTICS# NG DIAGNOSTICS GENERATEE ~— ~~ — ~ ~ 77777 -




%i

FGRTFAN Iv G1 FRELEASE

ace1

acoz
gcoz

-

0002

0C0S

0006
0Ce7
cooe : 1
0C0S
gotc
0ct1
oci1z
0c13
0014 s
0C1E

oc1é6

0017 10
ooie

001S

0020

oca1

002z 1€
ec23
0C24

2.6 CCLRE - EAT: = TUE MAR 2E€s 16574

SUBRCULTINE CCLFF(CCLFREVY)

CCNVERTS STRuAM TC RCLTE REVERLE EY & %LF TFAFFIC
CIMENSICh CCLREV(1CC) -
CCMWCN/MASTRIZIFACISC €)Y sRFLC(SC22C) s IFCLTE(SC94CYs

RFCLTE(SC98) sNFAC,NRCLTE i
COMMON/MASTR3/1Rs 1%, ICUNER, IELEN1,ICCSEN, ISLIFE, IFACAG, ICEFALS
1FACCLoIELEMZ,INCAP 2 IALCAF s IMAINT S INARKoITRAFy

ICTHEX 2 IFTAX o INTAXsICISToECAVF» ITRCAF,
ISALV, IREWMV,IREIR,IGAY,IACCEF ,TANCEF INAV L IGAVF,
TASLNS TINUN, TLANC s ILANCF, ISTAT,ISTATF ICEC,IGECF,

FACE cCC1

TELTL+IEUILF+1STATN ICECN s IEGILMsICAVN s ITCT IR,
JRINS s JCSsJFINR s JSTINC s JLNIToJ1STF sy TRAF o JTRAFS, .
.JFREV’K‘CQKFE .bCAR.JC‘ERV -ITCCAF.JCIV&N.JTRAFF
ccnvcw/ux/REVEhL(1coa.h=51<1.xhec51(z »3) s RKEGSTUZS22) o ANEGSTs
“AVIRAF(1CC)oCIST(ICCISFLIT(12),TARR(16,12)

JEJEL

NRINS=IRCUTE{I4JRINS)
IA=T+NRINS=1
_TCTIR=C

TCC 5 K=1s1A
TOTTIR=TCTTR+RRCUTE (K4 JTRAF)
REV=REVENU ( IROLTE( I+ JSTINC))

EC 1€ K=1.1A
CCLREV({K)= REV*FFCUTE(KsJTRAFD/TCTTR
I=1A

IF(I.LT«NRCUTEICC TC I

IF{JEGeNSETSTIRETLRN
WRITE(Es 15)

FORMAT(® ERRCR ®ITH NUNEER CF SETTLEC STREANS?)
RETURN
ENC

SOPTIONS IN EFFECT*
SOFTICNS IN EFFECT#

" #STATISTICS* | SOULRC

SSTATISTICS* NO DIAG

NOTERM» ID+EBCDIC s SCURCEoNCLISToNCLCECKsLCAC o ANCMARPNCTEST

NAME = CCLRE s LINECMY = . S€

E STATEMENTS = 7 '24,PRCGREM SIZE = €003Z€
NOSTICS GENERATEC o '




)
&~

" ooaz

0cot
///

0Coz

G063

a9C04
0Q0sS

0g0€
0CQ7
ccoe
cCos
cC1c
oot
ogiz2
00s 2
0Cla
0C1s

OCle

- 0017

" FORTRAN IV 61

v

"RELEASE 2. » CFREVE CATE = TLL WAR z&, 1574 PAGE CCCI

SLERCLTINE CFRENE
Cc CALCULATES CPERATING REVEANLE/CARRIER/SERVICE
CCMMCN/MASTRI/IFAC(SC2EIoRFAC(EC30)oIRCLTE(EC4C)
RFCLTE(SC 8 ) W NFACINRCLTE

-

CGNFGN/NASTRBIIFsIH'ICbhEF,IELENl,ICE<Fh-ISLIFE;IFﬂCAC.ICEFAL-
IFACCL . IELENZ s INCAFSIACCAF 4 INAINT INARK,, ITRAF,
LICTREX, IFTAX-IhT‘x.ICICT-!CAVF;ITRCAF.
'[‘ALV,IFEHV-IRETR.IGAV,I‘CDEF.IABCEF.IAAV.ICAVP'

TEUILLIELILP, lCIAtﬂglGECH.IELILV-ICAVF-[TCTIN’

1

2

3 .

4 IASUNGIINUNILAPC . ILANCF 4 ISTAT,ISTATE, IGEGC, I1GEGP,

5

€ TURINS s JCS  JFINR ¢ JSTINC o JUNIT o J1STF 4 JTRAFy JTRAFS,

7 ) ,Jﬁnev.xnc.xpe.hCAn,Jc=eav,ITCCAF,chuen.stAFp
CCPFCB/NASTR?/CFGREV(lE.S) L
CCVFCN/hl/REVEhL(lcc)othTcT,IhEGST(ZScE) Rhscsrxzsgz).hnecswif““
1 . - ‘AVTRAF(1cc).n1=1(ch),spL115113.TAFR(16.12)

CGPNGN /NASTRE/hSS(d)

" CCNMCN/NFRCONZICCNEZ2C)
COMMCN/NASTRE/CFKCCS(1E01C2)
CCNMCN/MASTRA/ASSET( 1S 47,63
CCHNCN/WZ/TREV
OINENSICN COLREV(1CCJ2ICAR(1S)oRASVAL{1S) sRINC{1S)TCUEN(LS)
_CINERSICN ICARI{IS)eRASVAL{IS),RINCI(IS)

"CALL CCLRE(COLREV)
"PRINT 7CI3,TREV .
7012 FCRMAT(®1%,T20,RESULTS OF APFLICATICM CF SETTLEMENT SCHEMES®,
' 1 /720, *TCTAL REVENE FCR ALLECATION==0,2X.F1Z.2)
702 READ(IRs7G0) (NSS(J)ed=1+4)
_IF(NSS{1).GT«3CIRETURN

ocis
ccis
0020
0c21
0022
0023 _

70C FCRMAT(412)
TTIRC=G
DO S1 I=1sNCAR .
RINC(I)= CPKCOS(l.7.l)+CPKCCS(197.23
31 TTINC=TTINCHRINC(T].
BEAL=TREV-TTINC

0C24
002s
0Qz2¢€

- 0027

ocze
602%
0030 °
0031
0c32
0032
0034
0035
0o03¢
0037
ac3e
0039
0030
0041

8043

. 97 CCNTINLE

IFINSS(1).EC.1)CC TC 92
IF{NSS{1)sECe3)CC TC 92
GQ TC $7

g2 0c 9='t=1.ktAé'””" )
DO 925 INDEX=1:€

'92§"ffx-x+As<EIt1.l.xhoex)+.st(As<ET(i.3.thcex) ~ASSET(I+4INCEX))

393 _RASVAL(I)=X .
CALL TCYSINCAR,EEAL RASVAL »TCLEM] »
"7 60 TO §€
94 CALL CLDCOM(NCAR.RINC-?TINCgEEAL.TDLER)
KL CG S6 1=1sNCAR )
s6 OFGREV(1+1)=TDUEF (1Y4RINCTT)
GO T0 €S

£O § N=1,5 -
0D 9 M=1.1§5
$ CPGREY{M,N}=Co

DO 70 I=1,NROUTE
DC 905 K=1.1S




.é}-.

FCATRAN IV Gl RELEASE Z.¢ CPREVE CATE = TULE WAR ZzZ€s 1S74. FAGE CECz
~3
0Cas S¢S ICARI(¥)= o ]
0045 OC 1C W=1,15
! 0C4€ RINC(MDI=C.
o ocaz _ . E0___ RASVAL(¥)=Ca.
; 0c4cs L=1
: 0045 JLASTF=JI1STF+IRCLTE(I»JFINR)—1I
; 00s¢ CE 40 K=J1STFLJLASTF - L ) e ) o o
: 0051 - ICANEW=TFAC(IRCLTE(T K} s IOMNER)
! 0gsz IF(ICANE®R+EG.C)ECC TC 4¢
. oges3 IF(K.GT.JISTFICC TC =¢
. 0054 ICAR{1)=ICANEW
00ss  ICACLD=ICANEW
00S€ } - 60, TC 3¢ . . :
‘0057, - Co20 IF(ICM\E!.EC.ICICLC)CC J0 2¢ T T T e e e
0gse : L=L+1 ;
. ooss ICAR(LI=ICANE® .
! 0060 ICACLC=ICANEW ]
b C - CUMULATES UNIT ASSET VALLES E£INCLRRELC CCSTS/CARRIER )
0061 30 RASVAL (L)=RASVAL (L)+RFAC{IRCUTE(1+K) s IASUN)
0062 T RINCIL)= RINC(L)&RFAC(IRCbTE(i.K) TENLAY T Tt
0063 A0 CCNTINUE
o 0064 . IF(L.ECs I)GC_TC €S
0065 CAPA=RRGLTE (I3 JIRAFS)
" 006E CC 41 M=1,L
0067 ) RASVAL(¥)=RASVAL(N)ZCAFA o o
o068 41 RINC(M)I=RINC(M)*CAPA ) -
0069 IF(LoLE.Z)}GC TC 44
__ee70 __ . 1CARI(1)=ICAR(1}
0c71 ICARLI(1E)=ICAR(L}
0072 DO 413 M=2,14
¢ 0073 413 ICARI(M)=0 _ T
; oora , Taag ey . e e e
g 007s LMI=t~1
. _0CTE CC_42 IX=24LK1
0677 CO 415 M=1,15
007¢& IF{ICARL(M}EG.ICAR(IX})GC TC 42.
0079 415 CCNTINUE o ]
0C86 o R T-E 2~ P B T
.oc81 - : ICARI(IP)=IC‘R(IX),
. .08z .. _ a2 CONTINLE .
' 0ca3 ' ' LC 425 J= 1.15
ocas SyUMl= c
oo8s ) suN¥z o o
" 0c8é T IF(ICARI(J).EC.C)GC 70 42¢€"
0cs7 CO 423 IX=1,L
0CBE IF(ECARL{JI«NESICAR(IX}IGE TC 423
ocsg SUMT=SUMI+RASVAL(IX}
gc390 SUK2=SUNZ24RINC(IX)
0091 423 CORTINLE '
eggz T T T T T RASVATTINEEUN cmmTm e }
00332 RINCI{JI=SUMZ
0094 42s CONTINUE
- ~ 0o09s L=0
009€ CO 43 IY¥=1l,1S

e e e —— e




o

FORTRAN IV G1

0097
acoe
0C9s
o10¢
0101
o102
- 0102

0104
0105

010€
0107

Ql0¢&
0109
011G

o111
ot1z

0113

o114
011s
011€
0117
o118
o119
ol2¢
o121
0122

0123

0124
o12¢€
0127
o12¢

012%

013C

0131
0132
0p32
0134
013s

L0136
0137
0138
0139
0140
c14i
0182

0125

CFREVE TLE AR zE,

IF(NNEGST.EQ.0)CC TO 85
CC 80 NM=1+NNEGST

RELEASE 2.¢ CATE = 1574 FAGE €CC2
IFCICARI(IY)+EC4CICGLC TC 43 . _ _ )
L=L+1
ICAR(L)=ICAR1(IY¥)
] L RASVAL(L)=FASVALI(IY) e
RINC(L)=RINCI(IY)
a3 CCNTINLE
44 CCNTINLUE i B L o
c SUFMING CF INCLRREC CCSTS
TINC=C .
_CC 45 k=1,L o L . L
'Y TINC=TINCHRINCING N
. “BAL=CCLREV(I}~TINC .
c NT=CATEGCRY OF SETTLEWENT e . ) o .
. NT=IRCULTE(I«JCS)’ - - T
- C " NN=SETTLEMENT SCHENE. TYPE -
~_ KN=NSS(NT) S L o B
= FCR MIXEC SCHENES FCR ACJACENT PARTINERS+REVENULE IS
C DISTRIBLTED ACCCRDING T€ 3 EASIC SCHEMES CR ECUALLY
v hh"3=Nh-3 . . . . —— P S S ——
IF(ICCN(E)eNEeCIWRITE(ESBELEINN L aNToNNN3 s (ICAR(I) s J=1,L)
8EE8 FORMAT(SIS,1514)
o _IF({LWECZeAND NN oGTa2)GE TC (E1553052+55951053052,55) «NNM3 e
GG 10(=1.52.53.=4.54.=4.54.54.54.52.54:.NN
s1 CALL TCTS(L,BALsRASVALsTOLEN)
‘ GC YO €¢C _ S
52 CALL COMM{L»TINCoCCLREV{IB4TCUEN)
GC IC €0
_____  _s3 CALL OLDCOM(LsRINCsTINCSBALsTCLEN) .
GC 10 €C
54 CALL MIXED(NN+L +RASVAL RINC,TINCoEAL » TCLEM)
. GO TO €€ e et e s e I
1] CONTINLE
c EGUAL FCR 2 ADJACENT FARTNERS
TCLENML1)=BAL/2,
TCLEM{ Z)=BAL/2.
69 CGNTINUE
_____ DC €5 N=1,.L .
€5 . OPGREV(ICAR(N) . IRCUTE(I>JCSERV))= cvsnevtlcna(u).:ncuTE(l.Jcsenv)) .
14TCLEM (MI4RINC(F)
3 ____.GC JC €SS __ . - .
65 OFGREV(ICARIIJ-IRCLTE(EgJCSERV))-OPGREVEICAR(1!.IRGUTE(!.JCSERV))
14CCLREV(E)
695  CCNTINLE e . A A
70 CCNTINLE ,
IF(ICON(E) eNEWCIRRITE(EBET)
@87 FCRMAT(*CHECK1®*) ) . o
‘78 CONTINLE ‘

IC1=INEGST(N,2}
IC2=INEGST(N,3}
IS=INEGST(Ne1)

OPGREV(IC1,IS)=CPGREV(ICLoIS)4RNEGSTE{N,1}
IF(IC2+GT«NCAR)CC TC 79




(2  FGRTRAN IV GI RELEASE Z.C  CPREYE CATE = TUE NAR Z€, 1674 FAGE CCC#
&) '
014= OFGREV(IC2,TIS)=CFEREV(IC2,ISI4RNECSTI(N,2) -
1a4 7s CCNTINLE
01as a6 CCNTINLE .
} _ otas es  CONTINLE .
0147 SCO0  WRITE(E€sGC2I{NSS{J)5J=104) o (CFCGREV(TIo1)sE=1oNCAR)
0148 SCt1 FCRMAT(®* SETTLEKERNT SCrEME CCLET 4Z2X,48I3 32X, YREVENLES EY CAFR!"':
, I "ER",;E(F1le2s1X)}) ~ L N i .
0145 GO TO 7C3
0150 ENC
TTTTTTT T T SOPTIONS IN EFFECTE® NOTERNafE.EECDIC,SCLRCE,NCLI‘l.RCCECK.LCAC.&CNAP.&CTEST
#*OPTIONS IN EFFECT# NAME = CPREVE. o LINECAT = 56
$STATISTICS* - ~SOURCE STATEMENTS 1=c,pnccaau <:ze c013§6_ e
SSTATISTICS® .NO DIAGNOSTICS GENERAT_E'E“" D ’
{




»  FORTRAN IV Gt RELEASE 2.7 1cis CATE = TLE MAR 2€, 1974 Face cect . T
= e
ocot SUERCUTIAE ‘TCTS (L, EAL s RASVAL, TCUEK)
: ocoz ..~ DINENSICN RASVAL(15)+TCLEM(1E)
! 0c02 o TASVAL=C,
L 0cos o CC 1 N=LsL

: ggas L 7T TASVALSTASVALARASVALINY ;
! o00ce DO 2 N=1.L
; 0007 - 2 TCUEM(N)=EAL¥RASVAL(N) /TASVAL e i ) o
: cooe : RETURN
i 00cs ENC
T SOFTICNS Ih EFFECT# NOTERM,IC,EECD3IC9SCURCE JNCLISToNGCECKsLCAC,NCHMAF,NCTEST
[; $OFTIONS IN EFFECT# NAME = TCTS, .s LINECKT = . 56 B
i #STATISTICS®# - SOLRCE STATEMENTS = ' G.PRCGRAM SIZE = 0QJILE L ) o
. #STATISTICS*  NO DIAGNOSTICS GENERATEL T
P » . : o
t
i
!
i
: e oo e et te ear e et oer et e = . - e . .
i
[
t__h_. SNy
1
3 e it e e , - e e e
o
)
| R e e e et come . —
1 .
]
i sttt B e oo et e - . . e e -
i
[ srm o mrmmms iz smscma s = e s e
1
|
H
i
i : . s eeie e . . . .
% e =i e = = =




o

"X FORTRAN IV G1 RELEASE 2.0 ccuw " TEATE = TUE MAR 26, 1974 . PacE ccct '
0001 : SLERCUTINE CCMNM(LsTINCCCLRLZTELEN) . . e
0coz2 ' ' CINENSICN TCLEN{1S)sALREV(1S)+ALLEX(1E)
0co3 CC & N=lsL L ‘
. . . o004 . ALREVIN)=Ce . ___ . e e e e e e
: 0cos 1 ALLEX{N}=0.
f Q00¢ ALLEX(1)=eS*TINC
g _ Qo7 ALLEXCL )=+ S*TINC . L B e . B
; cgoe ALREV(1)=.5¢CCLR
4 0009 ALREV(L)=+5#COLR
. ..__.%oic DO & N=ElslL
j 0011 2 TCLEM(N)ISALREV(AJ=ALLER(ND
| goi2 .  RETURN .
i 001 3 ' ’ . * : Eho - o awee cw s an v mr e een e e wemre s oas e —_— - e oan et - e = o ————. - ——— e .;..._._.._.. s i n—— tw e wew e .. . .. - --
! : #OFTICNS IN EFFECTS NOTERM o IC,EBCC ICoSCURCE s NCLEST o NCDECK oLCAC »MCMAPJRCTEST .
| ' +OPTICNS IM EFFECT® NAKE = CCMM  + LENECKNT = SG '
i $STATISTICS# SOURCE STATEMENTS = 13,PRCGRAY SI2E = 000250
; #STATISTICS*# NC DIAGNCSTICS GENERATED
!
[,
J
l . e e s S -— - e e e =
1
i.__u"_,,___n_w___n~“
‘ =
1
o -
!
i - - - e e e+ e A .
| oo ——
i
!
t - - - - —— - -
o X ‘ . . . .




° )  FORTRAN IV Gl RELEASE Z.C T eLeceew T CATE = TUE WAR Z€E, 1974 page ccc1
0001 SLBRCUTINS CLDCEM(LRINC,TINC ,EAL , TELEW) o
ecoz CIVENSICN RINC(1S),TCLEN(IE}

; 0goz CC 1 K=1,L

- oco4 I TOUEM(N)I=BAL¥RINCINI/TING e
ocos RETURN

: 0coe EnC

? $OPTICKS IM EFFECT# NCTERMy ICoEECCIC,SCURCE JNCLISToNCOECKSLLCACRCMAF,NCTEST 7

; *OFTIONS IN EFFECT$ NAME = CLDOCCM 5 LINECNT = 56

_ #STATISTICE® _ SOULRCE STATEWENTS = €sPRCGREM SIZE = GOOIER L .

; *STATISTICS® NO DIAGNCSTICS GENERATEL

| 0 T =

i

1

i

i
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FORTRAN IV Gi RELEASE 2.C ¥IxEE CATE = TUE WAR Z€, 1574 PAGE €CC1
B
6cnt . SLERCLTINE WIXEC(NNSL sRASVALsFINC.TEINCSEALSTCLEX) ]
. - gco2 DIXENSICN RASVAL{1S)oRINCE1S) s TCLEX{1S),RATIC(I5) +ALREVL(LIS)
; 0c03 BC 1 N=1sL
‘. . 0bGo4 B ALREVI{N)=Ce _
{ 000s FAC=1e/34
i 000€ ALREV1(1)=FAC*EAL
: 0007 ALREV1(L)I=FACH*EAL S A . e
i ccoe BAL2={10-2%FAC)SEAL
! 0Co09 - NNM3=NN-3
(o _eotc GO TO (1€+2063C04Co8622003C004CaNK3 e
: C~——--—ASSET EASED
! 0011 - .. 10 CC 13 h=1,¢ :
i ooz . - "IF(NN.EG.4)GO. TC 11 e
i . 00132 RATIO(N)=RASVAL (N} =~~~ 77777 "o o e e e e e e
‘o014 C GC "7C 13
S 001S " 8% IF(NoECe1s0ReNEC.LIEC TC 12
' 00i€ RATIO(N)=RASVAL(N]) :
! 0017 GC TC 13
§ ooie 12 RATIC(N.=0, ) L .
! 0015 13 CoNTINLE T T T e
0020 RSUM=C
_ eecz1 _ EC 14 R=1,L
T T eeza T 7T T T 14 T RSUM=RSLW4RATIC (ND
6023 DO 15 N=isl
0024 15 TCLEM(N)=ALREVI(NDIEALZSRATIC(A) JRSLY L i )
ocas " RETURM _ -
C-————INCLRREC CGST EASEC
i 08026 _ - | 2C DB 23 N=flL
7 poz7 IF (NNeEG.5)G0 7C 21
goze RATIO(N)=RINCIN]
ac2s GC TG 23 L ) B
0030 ‘ 28 7 IF(NoEC.1.CR.NJEG.LIGE T 22
8031 RATIC(N)}=RINCIN}
. _ 0032 GG TC 23
0033 z2 RATIO(N}=0.
0034 23 CCNTINLE
0035 - RSUM=0. o .
geze . T 7. DO 24 N=1et
- 0037 : . z4 RSUM=RSULNFRATIC(N)
_ o0g3e CC 25 A=lsL
- eo3s T T T EsT rcueu(m)-ALaevn(n)eeAthnﬁrzoth)/Rsun
0040 RETLRN
€—-=-—-ALLCCATEC CCST EASEC o
ocst ‘. 30 CCATINLE
ocaz 31 CC 3Z K=1st
] gosaz .32  TCUEM(N)=Ca
T T ooas T IF(L.EGe2)GO TC 32
6C4s TOLEM(Z2)=o5%BAL2
004 € LMisL-1
' 0047 . T TCUEMLEL)=GEEEBLE ) )
cgae GO TO 3¢
2949 23 TOUEM{ 2} =BAL2
8050 _ 33 CONTINLE
86e51

C e

PO 35 N=lsbL




TUE WER ZE»

1974

PAGE ccCZz

/i
T FORTRAN I¥ 61 RELEASE Z.C ¥ IXEL CATE =
>
gcsz 3s TCLEM(NI=TCUEN(N) 4ALREVI (M) } _
) 0cs53 RETURA i }
: C-—----ECLALLY CIVIDEC .
'_ 0654 40 ALSL o
ocss IF(AN.EC47)GC IC 42
CCSE €€ 41 n=1,L
0¢57 41 RATIC(N)=1e/AL _ o o
00SE GC TC 44
: 0C55 a2 CC 435 N=I,L
b 906¢C - IF{NeEGe1.0RNeEGeL)IEC FO 43
; 0061 ) T RATIOIN)=1e/(AL=24)
P 0062 GC TG 435
i cce3 - 43 RAYIC(NM=0. L
I 0064 435. CONTINLE ‘
i 0c6s 44 CCNTINUE
Lt 0C6E .. .BC a5 h=teL
; 0667 45 . TDUEM(N)}=RATIO(N)#EALZ+ALREVL (N3
2 go6e RE TURN
ENC

i 006s

*O0PT IONS IN EFFECT#

NOTERM 9 ICoEBCDICsSCURCE oNCLIST-ANCCECKLCAT s NCRAPNCTEST

_#OFTICNS IN EFFECT® NAME = WMIXEC » LINECNT = 5¢
*STATISTICS® SOULRCE STATEMENTS = "€9,PRCGRAP SIZE = COO7EE
SSTATISTICS* NO DIAGNOSTICS GENERATED
2STATISTICS® NO DIAGNCSTICS THIS sTep T

ZEATA :

0170C0 BYTES USED

i EXECUT ION EEGINS 4g.€s
: IRA FREMIERE FFASE CONNEES PREPAREES LE 7 FEVosAS PREPARED BY CoeDaCe
-->INDEXING ANC COLUMN ASSIGNMENTS BONE

—==>NCDE CATA INPUT/DCNNEES SUR LES NOELODS
~=DL INK CATA INFUT/CCANEES SUR LES ARETES

_~—>RCUTING DATA/DONNEES SUR L®ACHEMINEMENT CES KESSACES




S FORTRAN IV Gt KELEASE ".C MATN CATE = TUE WAR 19, 1974 PAGE CCOi
i Ot . .
. SCxi INTESLR (I
! ’ acsze COCMHCN/TRNY/NAME(S ) o IYEARSWKREGC.KCDE(3,4)
aco s CCVMEN/KNEANY/CIE 4CTHRL
P e e e G STERS ARE 1=~LECTLR—-REAC ENCLGENCLS-LATA- . o _ -
; C Z~— CULATE READ EXCGENCUS DATA ARND CﬁLCULATE
oc¢oa NCCCMP =
0Qo¢s - REAQD ss.ucnn
0Cos& £S FORMAT(I4)
0607 CALL LECTUR(NCAR)
_ ___ocos OC S CIE=1,NCCCNP
TTTTecos T T T TTTTTTTT T cALL CULATET T T orm orme T T e oo
oq1c¢ CALL ASSEM -
oc11 ‘S CONTINLE
0012 STCF
oaQt - END
(T T TTROPTICNS IK EFFECT® T NUTERM . TC.EECOICSCURCESNCL IS TS NOCECH L CAC o RCFAR ,NCTEST T e
! 40FTIONS IN EFFECT# NANE = WAIN o LINECKT = " 56 ‘
: 3STATISTICS® SQURCE STATENMENTS = 13.PRAGRAM SIZE = COO1SC )
: #STATISTICS® NO DIAGNOSTICS GENERATED ’ ’ i
!
3
{
1
4
i !
|
S
!. - _._._.. . ———
!




I¢]

ps R

7 B FORTRAN IV G1 HELEASE Z.C €Lk CATA  CATu = TuE wer 19. ig7& . PAGE CCC1

N } ) .

L - 0601 BLCCK CATA ,

; 0caz CCHMCN/TRRY/NAME(S) s IYEARJKREGKCDE( 3 8)

] 00632 CCMMON/USUAL7/SR(2527)

b .@OC& . DATA SR/S4%5955$599./ _ e
: 000€ _ DATA KCCE/® INT'," Y4' CCN®y®ER RY,"REGI'."PANY .

: 1 YEGIGT"CNAL®.Y  TCI,INAL 1,0 CLTAL vy

; . 000E ENC ' -

$OFTICNS [N EFFECT® NCTERM,1D,EBCD1C, SCURCE ;NCLIST+NCOECK sLCAC AONAP,NCTEST

i____~____0_QP_T ICNS 1IN EFFECT$_NAFE = BLK CATA, LIMECHT = Sé e
‘ SSTATESTICS® NO DIAGNCSTICS GENERATED

| . -

L

!

i .

i - . -

il

i ;

i

|

i - - O e et = oot eee i e

i
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AR A T T

Y/ I FORTRAN fv G1 RELEASE
kel ! :

Zed T UTLECTLR TCATE = TUE VAR 1S, t974

PAGE CCC1

cecat SUFRCULTINE LECTULRINCER)
gce e REAL ASSET(1Se7+€)4CFCCS{ES+1C0e2) 8PGREV{1IE,5)
0C03 INTEGER NANES(1S.5)
.. _. ...Qco4 _ __ cCeM¥ON sICCIE/ BANES - L o
gce= CCH¥MON /NMASTR&4/ ASSET
gcCoe CCNMON /MASTRG6/ CECCS
: ‘0007 CONMON /MASTR7/ CFGREV
: c .
C CE PRCGRANME LIT LES VALELRS CE ASSET.CFCCS ET CPGREV
o € EY EN MENF TEMPE CEFINIT LES ACNS CE CCHFAGRIES « o
C
CCOE READ 985 ({(ASSET(IsJsKI»K=136)10d=1:7)s151NCAR)
6009 READ 99+ (((OPCCSAL1eJdoK)oK=1s2)eJ=1s10)al=14RCAR) -
i 06GL 0 ‘READ G, {(OPGREV(E+K}sK=845)s I=1sNCAR) :
; go11 READ 97+ ({NAMES(LsJ)ed=145)elzLel5}
. 0012 T 00 90 J=i.7.
: 0c13 CO S0 I=1sNCAR
0C14 DC ST K=1,6
061s L=ASSET(IsJdeK)+eS
; 0CLE 1] ASSETIL,JeK)=L
i oc17? _ ~_© BC g1 I=1.NCAR o e
i o018 CC 91 K=1,2
oc1g 0C 91 J=1.10
i 0026 L=0OPCCS(loJoK) ek
‘ 0021 -3 OFCCS{lsJeK)=L
! 0caz 00 $2 1=1+NCAR
i ge2z DO §2 J=1o5 R 3 L
; 0024 T L=CPGREV(IoJV+eE . T
i 0c2s 92 CPGREV(LIoJd)=t,
! 002€ ' 92 FCRMAT(S5ELS.8) B
: 0c27 " 98 FORMAT(IE)
i gc2¢ ) g7 FCRMAT{SA4) ‘
t . ogc29 RETURN .
- 003¢ END S

0PTECNS IN EFFECT®

NOTERM. ID¢EBCOIC»SOURCE oNCL IS T oNCOECH oLCADRCHAPoNCTEST
NAME = LECTUR o+ LINECNT = 56 ° ' ' ' ’

BSTATISTICSS SQURCE STATEMENTS = 30,PRCGRAN SEZE = 0005CO

i

1

!

§ SOFTICNS In EFFECTS
S :

_STATISTICS® NO DIAGNGSTICS GENERATEC

-




K

i

: ecol
0csz
0c03

R Fo
1
{
|
1

___ 0004
QCcoc<
QCoE
QG007
QQQE
Qaos

T ey
i 0612
: 001 2
! aclLa
{ 00t s

cQL7
00t &

00290
Q21
gpo2:e
Qgz23
0024
002¢<
- 002¢
Q27

!
i
H
H
t
i
|
i
.
i

. 0023

0031
0c3z
0632
0c34
g03s
G036

003¢
. 0039
i 0CaG
ocal

0042
Q0&4a

FORTRAN IV G1

QELEASE 2.0

cLLale T CATE = TUE mAR 1. 1974

SLERCUTINE CULATE
INTEGER S1{224€)252(27:+€01+53{134€)+54(G, 6)|55(15'6)'56(7'6)
INTEGER CIESNANES(LIS 95 ) oNAME(S) ¢ KCLE{3+4)sYEAR(S)

N a N aNaWalla

‘BACE CGCL

INCLURE ICI LES CINENSICNS ET/CU COMMCN A& VENIR

0010,

- REAL Tl(S.l).Tc(é.9)‘73(695).Tﬁ(éqﬁl.T‘(S:l).Té(lE.&)-SR(ZoZ?),

REAL GPGR&V(IS'“)'CPCCS(15.10q239ASSET(1597.61
. CCHMNON /MASTR4&/ ASSET' : .
-CGNHQNf/MA<TR6/ CPCCs

CONNON /MASTR?/ CEGREV

COFMCN /USUALLEZ S1.71

CCWNCN /LSUAL2/ S2,T2

_00re

.CCMVMON JUSUALI/ S53.13

CONMMON /LSUALA/ S&,T4

COMMON /ULSUALS/ SS+TS

CCHMON JUSUALE/ SELTE

CCMMON/USUAL7/SR

COMMON /TRNY/ NANE s IYEARKREG KCDEYEAR

RTICE

0g2e.

0030

T ocazr’

0G4z

s XaNaNal

ag

10

30

S0

6c

7q

CCMMON /KMPANY/ CIE 4KTRL

COMMON /IOCLE/ NAFES

INSERRER ICE LES TACHES CE CEEUT DU FRGo

Toc 10 i1.E3

0C 10 J=1,.€

SE(lesJi=0

00 20 I=1.27
OC 20 J=1s6

€2(I1,J)=0

0O 20 i=1,13
0C 30 J=146
S3(1eJ)=C
EC- 40 [=1.9
0O 40 J=1+6
Sa(leJ)=0

T BC SC [=1,15

PC 50 J=1+6
TE(I,J}=C
SS(EsJ}=a0
00 60 I=1.7
€C 60 J=1,.6

SE(IeJ)=0C
00 70 I[=1+6

DC 70 J=1.9 °

T2(1.J)=0
0OC 80 I=1+6
0C 80 J=1.5

80

TI(I,d1=0
0D 9C J=1.5



TUE FAR 19, 1974

FEGE cCCz

e

£  FCRTRAN IV G1 kELEAsE 2.0 CLLATE CATE =
H L .
i .acac 90 NAME(JI=NANMES(CIE,J)
; 0cae CALL REACER
T c :
S e _ € INC, STMNT, / TeR.  STEF-1
X C
; 0ca? : S1{ 1,4)=0PGHEV(CIEL1)
: 004 € S1( 2+4)=CPGREV(CIE2)
i 0cag S1( 2,4)=CPGRCV(CIE+A)
\ 005¢ S1( 991)=GFCCES(CIELL41)
V... _.___.o¢st S1( $42)=0PCCS(CIES142)
i 0052 S1(1C<1)=0PCCS{CIE €41}
¢ 0cs2 S1(13+2)=CPCOS(CIE€4+2)
i ‘00Sa S1(11+11=0PCOS(CIES3,1) -
I 0055 S101142)=0PCOS(CIEST,2)
: 0CSéE S1(12.,1}=0PCOS(CIE+241)
o desy 51(12,2)=0PCOS(CIEL2.2} i
i 0G5 e S1(13,1)=0PCOS(CIELA,1) o
; 0059 S1{13+2)=0PCGS(CIE+4,2)
" 006¢ S1(14+11=0PCCS(CIELSs1)
i 0061 S1{14,2)=0PCOS(CIE+S+2}
: 0c6z S1{ 4+4)= 51(1.41¢<1(5.4)+sn(3oaw
i  ____o0ce3 S1( S5,4)=0 o
4 0064 S1¢ 6441=51(4e4)376( 946)
i oces S1{ 744)=S1{4+415TEL1C¢€)
i 0c6€ S1{ €44)=S1(4,4)4S1{S,8)4S1(6:4)~51(7,+4)
! 0067 00. 100 1=9,14
i 006E _ S1(Eea1=S1(1,3)451(1.+2)
e _0C6S 100 CCNTINLE
: 0070 - : Sl(IS-I)—KUNULE(CI-22v9.l.l.9-14)
. 0C71 S1{1552)=KUNUL2(S1522¢%02+1¢94s14) .
i 0C7 2 S1(1S,4)=51(1S5,1}#S1(15,2)
: 0073 S1(16+4)=S1( 848)-S1{15+4)
P 0qQ74 S1(18,4)=S1(16:41+S1(1759)
i et e e e m ——— C e e e
}’ < STCP FCR 1LeRe
1 C
J , c START FCR REGe
; Q07 St 40_)'KU~UL2(SI'2¢'loSlel.j)
i " QG7E S510 E45)=KUMUL2(S1+22:8+535143446)=S1(7.5)
Yo ee7? - S1(15s5)=KLMUL2(SLs22+90531.9s14).
' " .oQ7e SI(164E)=S1(8+5)-S1(15,5)
i 0079 S1{18,5)=S1(1645)451(17,5)
! C ,
! c STOP FOR RFGe ’
C . .
e [4 ASSETS (BeSe) / leRe STER-2
C
0080 S2( 1+1)=ASSET(CIEsloel)
0081 S2( 2+1)=ASSETC(CIEs24+1)
ggez ) " S2( 441)=ASSET(CIEsLs2} )
0083 S2( 5¢1)=ASSET(CIE«2,2)
0084 S2( 7:1)=ASSET(CIEL1,+3)
’ 00&s S2( €+1)1=ASSET(CIE.2,3)
0086 S2(10-, 1}=ASSET{CIE+1,4)
N i .
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R FORTRAN IV GI RELEASE 2.8 . CLLATE CATz = TUE MAR 1S5. 1974 FACE £CC3
R = . :
eoe7y ' S2(11,1)=ASSET(CIE,Z,4)
gcee S2(13:1)=ASSET(CIE 145} . 4
H oces S2(16+13=ASSET(CIES2,5)
... _G©e¢_  SZ(1€41)=ASSET(CiEe1,€) e
{ 00%1 CC 2GC K=146
! 009z [=3%(K~11+1
i 0093 S2(1,84)= ASSET(ClE;l;K)#AS<EI(CIEo3oK) ASSET(CIE 144K) ,
. 0c34 IF({K.ECsE) GO TC 200
; goos ' SEZ(I+1+4)=ASSET(CIE«2+KIH+ASSET(CIEsSoK ]~ ASaET(CIEoQ.K)
. 0C9E ' S2(1+1+4)=S2(1#1,4)—ASSET(CIE 6K )I+ASSET(CIEL79K) -
: 0097 . 200 CONTINUE
: ' ¢
| : oceoe - : K=t S
: ogvs - " 200 DC 4GQ I=1.8 .
; oi0¢ - S2(3%1.K)=52(3%I- 2.K1-52(3%1-1.K)
b CIct 400 CCNTINLE
! otoz2 S2018+K1=S2(1+sK)I+S2(0eKI+S2(7KI+SC10eKI2SZ(13+K}
; " o103 « S2(1EsK)=52(18cKI+S2L16,K)I+S2 (17K}
' 0104 . o S2(19.,K}1=5S2(2,K}+S2(S ,x)+sztagxbeszaxnua>+szaxa.xa
g10¢s SZ(20,K)I=S2({1E+K)I=S2(1S5 K} T e ST
0106 S2(27.KI=S2(200K14+S2(21:K)4S2(25:K)I252¢26,K}
i c107 C IF(K.EGe1) GO_TC %500 e
i o108 . IF (KaECe4)d GO TC €00
! 0109 IF(K.E0.S1GC TC S80
l - o 11 c - - - K=a e rmmm it e e ds ar teiree dtrmeaie mew 4 - PR —— e e e - . P v ee me we s s - mmr a e e lena smmaa - e R s -
Q111 6C 70 3c¢¢
Q112 S00 S2( [.2)=T2(1e1)
o 0113 ) ) S2{ 4023=T2(2s1) . e
. 0114 : S2( 7.21=12(3.1}
; o1ls S2(1042)=T2{6e1}
: : 011 ¢& S2(13:2)=T2(Se1}
E < '
; 0317 K=2
C oi1e GC 16 3c¢ o
= -
< REGa
c
a1t . 600 S2( LeSdx( T2(1c134T202o2)-FT281e3)4T2{1aa)}/1 Tt )
o1z2¢ : S2( 8,5)=C T2€2:1)472(2:2)1-T2(24+31972(2,8)}/1
0121 o -~ S20 7.5)={ _¥2(2¢1)4T2(3.2)-T2(3+33472(3-4))/1
T Towez T i S2(10,8)=( T2(R01)4T2(4:21-T2(8.31¥12¢(4,3Y171 - -
01273 S2(130a5S3=( T2(E41)4T2(5:.23-TZ(5s314T2¢Sea))/L
; 0124 700 ©C B80C t=2014¢23
; 0128 ’ J=(I+11s3 o ) B ) T )
| ' : c © OTERME=T2(18)%(25T2CJoED3T2¢Je23~T2¢JIo332T2(Jcd)D/2 "
i 0126 TERNM1I=T2(J+9} o
! < TERM2=TERM1I-T2(J,3)-13(Jo3)0T13(do4)
| 0127 TERMZ=T3(J5)
; c12¢ . . T2{Ke.S)=TERML
i 029 T 7 sz{IesY=S2{k.23+TERM2 T T T 777
! 0134 800 CCRTINLE
i 0131 K=5 o
i 0132 G0 0 200
{ 0133 908 CORTINUE
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U  FORTRAN IV G1 HELEASE Z4C CLLATE CATE = TLE AR 1G, 1974 PAGE occa
c )
Id CALCULATICN CF CCA €& CEFe TAXES/EeYe STEF 3
c . ' ' ,
N i e e e & LaRe S _
5 c —~ —_ e
: 9134 TTLAD=ASSET(CIE +341)4ACSCETICIE «I42)4ASSET(CIES243)
| 013s - . TTLAD=TTLAD+ASSET(CIE s244)4ASSET(CIEST25)
i 013¢ : TTLAD=TTLAD+4ASSET(CIE +3+6)4S2(17+8)-S2(17451)
; ¢137 - e CCA=(SZ(18¢1)#TE(13,4)4TTLACHTE(14,4) )2T6E(15,4)
_..oew3e  DIT=(CCA-S1(10,4)4(S1(15,4)-S1(10+8))%TE(8.4))*TE(11e4)
: Q135 ) S5(4464)=01IT LR
; . ' [ .
: < "R
; C - o - . v
: - 0140 S O TAR=T2(142)+T2(242)14T2(3,2)4T2(4+2)4T2(5.2).
L3 | o TAR=TAR4S2(1645)-S2(1€42)1+4S2(1745)-52(17+2) L
- ata2 - . CCAR=(S2(18+42)%T6(13,5)4TAR*TE(14,5)14TE(1545)
. ) Q143 o SS5(442)=(CCAR-S1(1025)4(S1(15+5)-SiCL0e5))I#T5(8+5))#T6(11aE) i
P : a ¢ PRINT SS1+TTLADSCCASDITsTAR$CCAR,SS5(445)
{ C89t. ~FCRMAT(® T4Re CEF TAXESY",3F1Ce2/9% REGe DEF TAXES',3F1042)
H C
L . < LIAB (BS))/B.Ys ST.4 [
i c
{ c
i < R
[ < ‘ N S - e -
J 0144 . S3(4,2)=KUMLL2(S2s123914251s153) : o . : o
lé.____'>m__0_l45 53(8-2) KUNUL2(53'130502.1¢517' ' ' .
: 0146 S3(9,2)=53(4e2)453(842) i
Cla? e S3(13eZ2)=KUNMULZ{S3+413395201+9¢12)

! oiae S3(13,1)=52(2741) ' .
; 0149 © . XNLM=S3(13.1) e e, e ’ . -
; Q150 . . XDEN=S3(13.2) ‘ ‘ '
‘ ~ 0151 ) XAAT=XNUMN/XCEN

! 0152 0C 1000 I=1,12 ,

1 g152 ' S2(E+2)=S3(142)#XRAT

! 0§54 N - 1000 CCNTINLE

' .c

! C  STEP S

: To15E R TSE0 9, 4a1=55( 9L ENHRRATIC(S2(27.41.52(27.507
i 01SE T S3(10,4)=S2(27,4)#XRATIC(SI(1€42),53(13,2))
i 0157 . S3(12,4)=52(27+4)#XAATIC{SI(1Z2+2),53(1342))
{ 0158 T S3(11441=S3(11,1)4S5(4,4)4T€(1244) )
|

!

]

i

!

i

t

|

t

C SINULTANEGUS EGLATIONS  STEF 6

0iss ) o Ci= (1.-76(x1.41)*(SL(e.ai-SA(is;al-(sa13.13-55(9.4)/2)*t6(4.4))
016¢C ) e C1=C1+S1(17,4)

061 - cz= =3(4q1)—(54(2.a)+<4&4.&)454ts.4)5-=4(?.ahesacaa4i
0i62 C3=S3(E, 1)~ 55(9.4)

0163 Ca=TE(754)

o164 Co= 52(27.41-153z10.4)¢53612.1x+sst4.¢aeia(nz.¢)053t!2.4))
016s ' | D=CaxCE
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(541 FCFT&AN [v Gl
o

RELEASE 2-0

CLLATE  EATE = TUE MAR 19»

1574

“BAGE 0GOS

0166 £G=CL-C
0167 RNC=L-S3{E.+1)
: 016E RMI= c;—(x.—retnl.ax)trats.a)tsnczz
\ 0165 _RNEC=EG_-RNI-C2
r 017¢ S3( 4.+4)EQ
: 0171 S3( £,4)=0
; 0172 S1(22.41=HNT
: ' € PRINY G92eC19C24C34C44CSsDECRNCIRAISRNES
, €982 FCRMAT(Y' SIM EGCRS: ®,S5F1Ca3/11545F10.3)
. C
i C . SYTEP 7
e - c
x 0173 cnczx,a)-(ca(a.ll 55(9.4)/2)#16(4,4)0RthT€(S‘4)/2.
} 0174 'S1(1944)=(SL1(LE+4)-S1(21+,4))%T6(114)
H 0175 S102G+4)=S1{1€44}=S1(1544) :
017¢ S1(22.4)=51(20,4)~S1(2144)
: 0177 "S1€2C,S)=S1(1845)=-5S1(1945)
P 0178 . S1(2245)1=S1(20+5)=S1(21+5)
H C :
‘ c STEP € ot n e e
: C
~ ___017% SAl1.+4)=S1(2244)
018¢ S4(1451=S1(22,5)
o181 S4(3+4)=S4{154}-5S4(2,4)
, o018z S4(3.,5)1=54{1+51-54(2.+5) o L
| o183 S4(€+4)=S4(344)-S4(4,4)-54(S,4) ’ ’
: o184 54(645)=5a(3,5)~S4(4,5)=-54(S5.E)
i 0185 S4(9,4)=56(6+4)-54(7,4)+54(B4+4)
i 018¢ S4(9+5)=54{65)-S4(7+5)+54(B+5)
: [
! C STEP $
1 c -
i 0187 : $3(3.5)553(3,2) 454(94€)
i o1es $34344)=53(341)4 S4(5,4) ' _
| 0185 XRATE=XRATIO(SI(444)-53(3441+53(1,104S3(241)
; oi9¢C S3(154)=S3(1:1)4XRATE
% 0191 S3€2+4)=S3(2+1)XRATE
P 0192 YRATE=XRATIQ{S3(E:4)+S3{841))"
; 01913 -~ S3(S+4)=S3(5+1)¥YRATE
b o194 S3(€¢4)=S3(€,1)9YRATE
T 0195 S3(T7+a)=S3(7+1)4YRATE
019¢€ S2(G44)=ST(4,4)+S3(E,4) ,
D197 53(1304)=KU“UL2(53'1319141119012’
! 0198 T 53(A¢5)TKUMULZ2(SI 1301 9Selalei)
3 0196 S3(Bs5)=KUNLL2(S341345+5a10527)"
i 0200 S3(945)=52(4+45)452(8€,%)
T Tezon S3(13,5)=KUNULE(£€3,13,9,5,149,12)
c
[ STEP 10 DELTA %eCo & CELTA KISC
c
0202 ICWC1=52(25913-S3(10s1)=( S2(25,8)-53(10.4)})
: 0203 IF(IDREC1.GE«0}SE( 13,4)=1DWCE _
T o206 IF(IOWC 1oL TaC)SE(EsA)=IDRCIR (1) -
; 020¢S

IDVC2=52(25’2)—53(10o2)-(52(25'5)—53(10¢S)9




“-“’@---’--Q-ﬂ-g--

hsaeass 2eC TcuLare . CATE = TUE MAR 1Ss 1974

T PaGE CCce

7Oy FCRTRAN IV G1
HY )
czae I (I0KCZeGELC)SEC1245)=ICRC2 .
0207 IF(IGCRCZeLTaC)SE(ELSITICHC29(~1)
ozoeg NSVIR=C ' -
.. 0209 o _____ TC SG1 K=1,5
’ 0z21¢ 901 NSVIR= hCVIR+AS<ET(CIE 7.K) AS‘:ET(C!E'G.K)
[¢ 13 B ICNS1=S2(2€644)-S2(Z26+1)-(S3C1Ze4)~ S3(lZ.l))-NSle 54(8.4)154(7-4)
o0ztz IF(IDMS1.GE«Q)SE({Eo4)=ICHS1
0213 IF(ICMS1 L Te0)SE(12,4)=IDNSL*(~ 1)'
o214 NSVR=0
0Z1¢S_ .00 902 [=1.5 _
0216 94¢2 NSVR=NSVR+T3I(Ls4)
oz17 - IOMS2=252(26+5)-52(262)= (53(12,51—53(12.2))—Nsva-ca(a.5)+sat7.5;
: 0z18 IF({DNMSZeGFE0)SE(S,5)=1DMS52 .
i CZ15 AF (IONS2.LT40)SE(12,5)=10FE2% (-1}
o C  _STEP 1L
] c i : .
H 0220 SS(1441=S1(22,4)
- cz21 S5(2,4)=54(2+4)454(4,4)454(5.41)
gzzz S5(3e4)=55(1+4)-S5(244)
0zz23 SE(S+8)=T6(12,4)
. oz2a __ L SE(654)=S1(10+4)14T6(644) ) e
0z2s T sS(7,4)= xunbLz(<5.15.3.4.x.-.e»
ozze SE(844)=AND+S5(S44)
0227 SS{10+4)=S5(8,4)=S5(S¢4)
gz2s SS(11+4)=S3(1+4)453(2+4)-(S361,1)4S3(2:2))
0z29 SE(18,4)=KUNULZ(SE415,10+451610,13} :
b .oez3c___ L S5(1544)=55(7,4)455(14.4) e e
0231 SS5(1+5)=S1(22.5)
i g23¢ SS(2.5)= 54(2'5’§<¢(Q-5’05Q‘~0-
0233 S5(3,5)=59(1+5)=55(2+513
0234 S5(5¢95)=T6(12e52
023¢ SS(E+451°SL(10+5)4T6(6+51)
i @23 - SE(7e<)=KUMUL2(ESe15+3459143.6) e
; 0237 - S5(10:5)=55(8+5)-55(3+53
: o238 "SE(14+5)=KUNMUL2(SS+15480e50kel0e13)"
023¢ SE(15eS)=S5(7+5)485(12,5)
c ‘ 33
c - .
e CC .  STEP 12 IeRae L o
— 3 > SRS Sene .
02490 S6(1.4)=TTLAD
' g2e1 S€(2,4)=C
! 0242 T SE(3e4)=SE(146)-5€6(2,47 o N
i- 0243 SE14:8)=S2(21+4)-S2(274101)
- 0244 - SE(744)=KUMULZ(S69793249103061) e
} c '
; c REGo
x; 0245 - [ - 56( l.s):TAR — = e ¢ arameea GemennwEHs mmers = b - —————E A e — = ¥ e et = e e i e reare .
, c24¢ SE(IeE)SE{145)~SE(Z45)
i 0247  S6(495)=S2(21.5)1-52(2152)
! 024¢€ SE(7+5)=KLMUL2(S64703+5920346])
. c - END OF LAST STEF :
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" FGRTRAN IV G1

‘.

N RELEASE 240 CULATE CAT: = TUE NAR 1G4 1974 PAGE CGG7
-~
! ¢
d c CCLe 2 & €
; C
> - oQz4s . pC 110G I=1s22_
! az54 SI{T+€}=ST1(L+4)451(F+5)
0251 1130 CCNTINLE
g2sz OG 126C I=1,27
02532 SZ2(1+43)=82(1+104S2(1e2}
i 0zsa SZ(Ee€)=S2(148)4S2(1 45}
i __._W025% _ 1200 CCNTINLE
i 02s5€ 0C 1360 i=io,13
; 0257 SSI(1e3)1=S3(1e3)4S3¢1,429
gzseE - SI(L,€)= =3tz.a1c<3¢tosa
i 02s¢ 1130 CCNTENLE |
; 026¢ © D€ 1400 E=1.+9
0z61 S4{lo.€}= 4(1.4)4<4(xns‘
X 0262 1400 CCNTINUE -
0262 00 1%0C I=1415,
! 0z64a SE(I1.€)=SS5(14)4S5(F.S) _
' 026¢ 1500 CCNTIAUE o o
i 0z6¢ 0C 1€0C ¥=is7
‘e o287 __ SE(1e€)=S6(1+4)4SECILED
| 0268 160C CCNTINLE o
C
! < SIGNIFICANT RATICS
; < B ’
i 0266. K=4
b .. ogre 1=t _
: 0271 8700 XTERMI=S1{18.K)} - I
i cazz XTERM2=S1(2C K}
: 0273 XTERM3=SE(16.,KI-TE{i,K)
] 0274 XTERM4=SZ{ 1B oK}
| 027s XTERMS=SE{1,K]}
{ . oere BTERNM4=S1(22,K)4S1{21.K) ,
i 0277 FIERN3=(S3(4eK) 453 {0 4K-3T4ST(€-KD+53(6aK-30372 T
: oz7e ITERVM2=SI(16eKI-TE(LK)4SL (74K}
. - @279 ITERML=(S2(1B,K-334S2(184K) ) /2
; 0z8c¢ SR{I+1)=XRATIC(SL(Bek) o ITERNT ]
| 0281 SRETe2I=XRATICISI(5eK) e ITERNT I
v 0282, - - - SR(I.3)TXRATIOIS1(44K) IFERNMI) ~
i ozgz . [F(l.EC1ISR(T+a}= XRATIC(Sl(luglbv(CZC1¢l)+$2(lgx))/2) T
o 0284 - :sz.rc.l)sntx.s)_xnntxctsx(1c.27.(53(aogn¢sz(o,xn)/2»
; e28s IF(1eECa2)ISRET 42 =XRATICLSI(2C132T20109)s0(S2(1.3)4S2(0:+6)372¢))
, 028¢ i IF(14CCe2)SR(IeSI=XRATIC(SL(1Ce2)4T2(25) 00 (52(3543452(4:€})/24)) -
! 0z87 SR{I,E)=ARATIOLSI(I0cK) o ETERML)
I ___o2se SR{Io7I=XRATIO(S2({2:K)-S201,K})
i 028$ SR{I1-8)=XRATIO(E2(S KT oS2(4,KT¥ T T T
» 0294 SR{I:S)=XRATEO(S2(19:KDoS2({2EK})
: o291 [F({I.CC.2)GC TC 7551
029z SR({1Ig10)= ASStT(C!E¢49ﬂ3I52E1¢El o - -
293 SR{I-11)=ASSET(CIE«4023/52(4s3)
9254 SUNRET =0 .
029¢ DE 75508 KX=1+5 . T
029¢€ 7550 SUBRET=SUMRETHASSET(CIE 4 o8N}




’

KX
ot

.03l

_030¢

FORTRAN IV G1 RELEASE

G237
0z9¢
029¢ 78St

0201
0320z

0303

0304 . - 7553
030s :

03q¢ 7552

0307.
g3pe .

_e30s -

0210 . )
0311 7554

0312
0313

SRUI,1E)=XRATIC(S1(15+K)eS1(EK))

0314
031
021e
0217
o218

0320
032t
0322
0322
0324

_0z2¢
032¢
0327 1€00
g32¢ ’
0326 .

QOFTICNS I EFFECY‘
*OFTIONS [N EFFECT®

2.0 T TCLLATE T EATE = TUE MAR 15, 1574

SK{I+1Z21=SUMRET/S2(12.1)

GC 10 7552

CCNTENLE

SR(I+10)=XRATIC(ASSET(CIE 491)4T2(1+3)452(143)) _

SREZwLI)=XRATIC(ASSET(CIE s&4+2)4T2(2+3)+52(4+3))
SUNTOT=SULVMRET

DC 7€53 KX=1e8

SUNMTCT = SUMNTCT+T2(Kx%,2)
SR(IL1Z)=SLNTCT/E2(18,3)

CONTINLE R =

T PACE ceCE

SR{ls+1C)= “T2(1+3)1/52(1e1)
SR(I1¢11)=72(2.3)1/52(4+1)

SRUIVIZ)=T2(E+2)/S2C1E,1)

SR{I,13)= XRATIC(CI(IC.K)-[TERNI) 4'_5 T

'lF(I-EG.l)'G IC 75€4

SR(I,t4)= XRATIC(ITERNZ s [TERNI ) e

- eh el SR T G W =

SR{I+1S)=XRATICCLTERNZ 4T6(256))
SR{T+1€)=XRATIC(XTERNE ¢ TE{I4€1)
SR{T«14)=XRATIC(ITERNZ 4ITERNML)
SR{Is1S)=XTERMI/TE(Z24K)
SA(I+17)=XTERMS/(TE(I.6)-T6(3:3))

SRETI+1S)=XRATIC(S1(Q+K)sS1{Eak))
SR{I+20)=XRATIC(S1{1CsK)+S1(E4K))
SR{IL21)=S1(21,K)/7{(S23(8+kK=-3)453(8,K))/2)
SR(1.22)=XRATIO((53(6-K)+S3(C-K73))/2-ITERN3)A
SR{I+23)=XRATIC(S3(a+K)+4S3{Q9K~-3)+S3(G+KI+53(94K=-3))

SR{1s24)=XRATIC({S1{22+K)e{S3{4K)+53(4,K~-3))/2)

SR(T+25)=XRATIC(ITERNAY2,53(S K)4S53(G K= 3))
SROIL2E)=ATERM1/S1(21,K)
SR{I«27)=XTERMZ/S1(21+K}

IF(K.EC.£)G0 FC 18C0O

k=6

1 =2

60 10 1700
CONTINLE
RE TURN

END

NOTFRN-!C-FBCDIC- OLRCEoNCLlS1oRCDECK-LCAD.hG”AP.hCTEST

TNAME = CULATE o+ LINECNT = 56

SSTAFISTICS® SOURCE STATEMENTS = 329,PRCGRAN SIZE = 00364aC

#STATISTICS® NO DIAGNCSTICS GENERATEC




LEACER

Q\' ’. :

-l e T e W a8

" pace ccol -

———— -

e e e e s o

{1 FORTRAN IV Gl RELEASE 2,.¢ CATY = TULE NMAR 1S, 1574
R -
! Gcol SLERCULTEINE REACED
1 0Co0 2z INTEGIR S1(224671+525279€)eS3(134€)1,54(5+6)+S5(15+,€1+S6(7+6)
: 0co3 CIHENSICN TH(5,1)2T2(6+9)1sT3(€45)sTA(EE)2TS(Se1)sTE(1S46)
.. __0Q04_ CINTEGHER ICUM(7) - INSX(7)
{ GCOosS CINMENSICN CUM(7}
! 000€ COMNCN /USUALYY S1.471
{ occ? CCOMKON #USLAL2/ S2,FZ
; ocoE CCMMUN /USULAL3/ S3.12
§ 0co9 CCMMCN /LSUALA/ S4,T4
. 001G CCVMON /LSUALS/ S5,73 .
I 0011 CCNMON JUSUALG/ SE€.TE
J c o R e
! c “THIS PGM REACS IN XGGENCUS CATA FOR STNNTS.
i C . . . ) .
i 0012 10  READ SS+KCMPINEST,NERW S (IOUN(T)sE=107)
L ee13 . IF(KCNF.EG.0) RETURN
i 0014 IF(KOMPLEQW99) G
: . 0018 GO TO (AC,50+60+70+80e5SC) o NEST
1
c _
{ Co1€ 20 ©C 30 I=147 o i i
X o0gr7 INDX(I}=IDUN(I)~3
e ..%Qre 38 CENTIRLE
. 001s [F(NEST.GTe6) GC TC 100
. 0o02¢ GC 10 10
i c
' c STe 1
i <
T 0Q21 "~ 8G  S1(NPRW,4)=ICUN(INCX(1))
; 002z SLINERW,S)=ICUN(IACX(2))
; oez3 GO T8 10
: <
i c STe 2
: C
i . 0024 50  S2(NBRke1)=ICUM(INDX (1))
; 002s S2(NOR®»2Z)=IDUN(INGX(2))
: 0C2€ S2(NERW.A)=IOUN(INDX(2))
i 0027 SZ(KRRW,S)=ICUN (INDX(8))
po2é ‘GO 10 10 T oTm e T B T
c
C STe 3
S - ~2ed
002s$ 60 S3I(NBRW2)=IDUM(INOX(L)})
003c¢ SI(NERR«SI=IDUNMCEINDX(ZE))
; ec3l T GCc 10 10 ' T I Trommmmmmm
i C
L C STe 4 N
< 4
‘0032 70 S4(NBRW,4)=IDUMCINCX(1))
0033 S4 (NERU:5)=IDULN (INCX(2)])
0034 GC TG 1¢ o i T T T
<
< 5Te S
[<
Q038 80 SS(NBR%.S)= zcun(tuox(x)»
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SOFTICNS IN EFFECT* _NOTERMoID-EECDlC;SGURCEsNCLIST-NCDECKsLCADeNGEAP-NUTEST
20FTICNS IN EFFECT* NAME = READER » LINECAT = 56

" FORTRAN IV G1 RELEASE 2.0 ~ °  ° 'REACER DATE = TLE MAR 19, 1974 R O T Y o
= , _ ‘
Qc3€ : GE TG 10
B c
. c STe 6
\ S . R N e o _
! 0c37 90 SE(NBRW.S)=IDUN(INDX(2}}
: 003¢€ GC 10 1¢
: c '
: C TAELES FCLLCw
c ‘ :
i _0C€3S ___°_ 100 NBTEL=WNEST-€ _ o
! 004G Gc 10 (110.120.130) NETEL
' ¢ _
' c TAELE=2 (ST. z)_
P . C o S . .
1 0G&41° 1 110, REAC. S&,KUMP,INJNEST.NERW, (CUN(T} I2145)
el 0G4z __ "~ IF(INJMELO) GC TC XCG -
, 0¢a 3 TZ(NERw.1)=CUN(INCX(L)) o
: gcas o "T2(NERWS2)=CUM(INCX(Z) )
' 004 € T2{NBRW .3} =DUN(INEX(3})
i 004€ T2(NERWSE)=CUK( INDX(4))
! 0047 " - , T2(NERW.9)=DUM( INCX(S))
.. [QBS%E " G0 70 11¢
. — : e e
: C - TAELE-2 (ST. &)
: ‘ C
: 0ga9 " 120 READ 97+KCMP+INNEBSTeNERW{DUN(TI) E=1,7}
: 0056 IF(INJNELO) GO 1C 1€
| o 0CSY___ ___T3(NBRW,4}=CURCINDX(1))
P 06SZ T3(NBRY+5)1=0UN(INCA(Z)) T T
- 00s2 ‘ GC TO 1zo
: <
c TAELE-€ (ST. 9}
i ¢ 1a
b 0054 - y30 1F(NERWeCE. 4) CC IC 140
| ‘ 0SS "7 7135 READ 964KOMP 4 INNEST+NERW, (BUN{ 1)+ IZ1,€) T T
i 0C5€ : 6D TO 1SC o
; 0057 140 IF(NPRW.EQe S) GC TC 13§ N )
i ogsa = - . IF(NERW.EGel1) GC TC 135
i 0055 . L © READ GS,KOMF,IN,NBST, neau.ccurtll.t-l.e)
i opcec . .- . IF(KCrF4EQ.C) RETLRN
5 ocel 150 CC 160 1=1.€ o
i 0Cc62 TE(NHRW . [)=DUNTINCXLT))
i oc6z 160 CONTINLE
b 0c64 IF(NRBR®.EC+3)GC TC 146G
i 0ces GO vO 120 .
P 0066___ o i 99 FORNAT(KZ-IX.II11)("2-3!.7110)
i 0067 - 98 FCANAT(12411+11+1Xe12+3X+3F1040sF10a4sF10e0) -
: c6cee G7 FORMAT(IZ2+11s1141Xs1243%47F1040)
14 0065 : 96 FORMAT{IZ2+s11+1141%,12:3X46F1040)
,i 0c70 ' 95 FORMAT(IZ2:TRell141Xai2:3%X¢EFEQa6) TTT o T mmemm s e T o me
: 0071 E£ND
!
|
H
¥




f ) : i,

£ o7 TFORTRAN IV 61 TRELEASE 2.6 TUTRGNLLE T T T T U EATE R Tue wak 19y 1874 T T EaeE ceerT T T TTTTT T o
1 o .
i .
cCcot FUNCTICN KUNMLLZ(NMAT o IC sl eJdsINCSLILLS)
[cX o] CINMENSICN MAT{1)
‘- 2¢€G2 IECwv=
\o...0808 _ CC 10 K=LIeLS_ e

. 0C0: INL=K4IC*(J—-1)
. gcos IF(INDCeECe2) INL=I4ICH(K-1)
i gcov ISCM=ISCH+MAT(INL)

! 0CoE€ ’ 10 CCATINLE- .

0005S . KUNUL2=1SOM

ooic e e RETLRN
0q11i END

30FT IONS IN EFFECT®  NOTERM,IC,EBCOICsSCURCE sNCLISToNOCECK«LCAC AOMAP (NCTEST
P0FTIONS IN EFFECT* NANE = KUMLLZ . s LINECKT = . 56 _ -
#STATISTICS® SOURCE "STATENENTS = . 114PRCGRAM SIZE = (00244 '

' . MSTATISTICSH NC DIAGNCSTICS GENERATED

e - e

i

: - . IS - - R

|

e — PR [,

H

H

!

! .

i n e

i

i

:

l - [ S -

»

}

1 e e
o o e




- P - X ; X P p . , P -
. - ) v

“RadE coer T

- f “{§t FCRTRAN IV' Gl RELEASE 2.0 ARATEC T CATE = TUE MAR 1Ge 1974 '
I . '
| 0001 . FUNCTICN XRATIC(NGN, ICEN)
: 0c3z XNLMENLN
0coz XCEN=ICEN
N ... GCoa _XRATIC=XNUM/XDEN . o o
! ocos RETURN K

QQo€ "’ END

! *OPTICNS IN EFFECT# NCTERM, IC.EBCDIC,SCURCESNCLIST,NCCECK 2L CACNCNAP JhCTEST
*0FTICNS IN EFFECT# NAME = XRATIC . LINECKNT = 56 : ' .
$STATISTICS# SOLRCE_STATEMENTS = €,PRCGRAM SIZE = COC186

T #STATISTICS® NO DIAGNCSTICS GENERATEC

]

;

L

i

i

e

{

i

i

:

i . o . . e e - .
! . - I . e i
|

{
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[ & _FORTRAN IV G1 RELEASE 2.0 ' ASSEN : . CATE = TUE NAR 19, 1974 ' PAGE CCOL ' '
R ’ :
; 06C1 ' : SLERCULTINE ASSES
X occz INTEGER VECRE+S1352+$34S4455.S64YEAR(S)
i 0co3 COMMON/TRSS/NAT(ELE) o NATA(12+2) e MATLEZ2442)
" __0004& _ ' COMNMGN/TRIS/NAT(744) ,MATI(ZE) : s . e
{ 6ees CCMMCN/TRSU/MATE(Z2)
i 06o¢e’ Co CCNNMON/TRRE/VECRE(1C)
i Q007 R COMMCON/TRNY/NMCIE(S) sLANKREG ¢KCDE( 34434 YEAR
: 0Q0¢g E CCMMON/USUALL/S1(22,6)sT1(5,1)
{ 0Q0s COMMON/USUAL2/S2(27:6)+T2(6.5)
] 0Cc10 ' CONMON/USUAL3/S3(13+6)+T3(E+E) " .
; oc11 ’ ’ CCHNCN/USUALG/SA(S46) s T4(6E46)
!- gorz . o . .COMMON/USUALS/SE(15+€)+TS(Sel)-
; 0GC13 o _ CCMMON/USUALE/SE(T7+6)eTE(1546) §
L ' 0014 ' ’cc~~c~/u<uAL7/<F(z.27)
b ’ S ¢ (1eSe)
eots . ISTARS=$99999S59
0016 T k=g
P acL7 1900 CC 2000 I=1+7
. go18 . DO 20¢C J=1.4 o
! 0015 2000 NAT(I,J)=0 T i - i i
! 0o2c¢ . IF(KaNEe4)GC TG 2200
i oc21 2100  CCNTINLE o e
0022 - NAT{14+1)=S1( 9+1)
: 0c2z . NAT(142)=S1( 942)
0024 _ . RAT(2.1)=SI€1E,1) e o o .
0025 NAT(252)=S1(11+2) ’ oo T o
0026 : NAT(3,11=S1(12,1)
0027 NAT(3+2)=S1(1242) . o
goae NAT(4,10=S1¢13,1)
0029 NAT(4,2)=S1(13.2)
oc3c NAT(Se1)=S1(1441) ,
0031 o " NAT(S.2)=S1(1a,2) O T T i o B
] 0032 NAT(6+1)=S1(10,1}
1 0032 NAT(6+2)551¢10+2)
i Ga3a GC To 2300
003¢ 2200 CONTINUE
) 003¢ : NAT(1,2)=S1( S,5) )
i ac37 T T ONAT(243)=S1{11,8) T T e e o s e -
co3e NAT(342)=S1(12,%)
3 - - 003§ . : NAT(4,31=51(13,5)
goac - R NAT(S,3)=S1(14,5) -
0ca 1 . NAT(E23)=S1(104E) ,
. ogaz2 ) [F{K.ECa€)GO TQ 2100
g4z T 77 2300 DO 2400 Iz=1.6 7 T o B i T i
0044 0C 24CQ0 J=13
004S ' NAT(I,4)=NAT(I24)4NAT(14J)
004 ¢ 2400 CCONTINCE
0047 DC 250G J=1l,.4
004 00 250C I=1.6 '
ogas T T NAT('J.J)_NAT(?.,JHM!(:..n T - o .
gos0a 2500 CCNTINUE :
005t . . DO 260G I=1,22
0as52 : MATI(I)=C
0053 2600 CCNTINLE
q




. . g 5 _ P
on B = N N s an o 2B G &b & B e - a8
o - ,

TASSEN

cave TTUE BAR 15T 1974 " "Trace tocz

{ g% FORTRANTIV Gl ' RELEASE 2.0

: 0cs4a BATI{1)=251(1eK)

: ccss MATI{2)=S1(2.k)}

i ol -1 KATIC(2)=S1{3.K)

S < e e

! 0es7 MATI(4)=C

; c '

i 0ese MATI(3)=S1(4sK)

; 0css MATI(E)=S51({E,K)

i 0C6¢C MATI(7)=S1(€4K)

L 0c61 RATI(8)=S1(7+K)

i 0062 MATI(G)I=S1(E€,K)

P . 0062 C MATE{10)=S1(154+K)

: © 0664 MATI(11)1=S8(16.,K)

. 0065 MATI(t2)=ISTARS.

i 0c6€ ‘MATI(12)=ISTARS

! 0067 MATI(14)=1STARS

i 0068 MATI(1S)=51(17+K)

i ’ 006S MATI(1€)1=ST(184+K)

: 0076 HATI(2S)=51(19+K)

: 0CT1 MATIC(17)=51(20,K)

: 0072 MATE(1EISISTARS

o 06732 MATI(19)=1STARS

i 0074 MATI[2C)=1STARS

: 007s MATI(Z1)=51(21,K)

¢ 007¢ MATI(22)=51(22.,K} .

T o077 MATI(23)=ISTARS

) cogre MATI(Z4)=51(22+K)

e C ENC TeSe

i - 0c7s 00 27GC 1c1,8

i 0cs¢ D0 2700 J=1+6

: 0cst MAT(1,4)=0

i ocs2 2700 CCNTINUE

; ao82 DO 2800 I=1s.24

P gosa DO ZE00 J=1,2
0c8s TIF(1eLE<12)MATA(I,J3=0
008€ MATL{Tsd)=0
008? 2800 CCKRTINLE

c BeSe ASS.

f ogasg o “N=1 )
008¢ CIF(KetcCeS)IN=2

. T009¢ T T T T T T T T IF(KeECeEIN=T

§ . 0Q9t MAT(141)=52(1eN}
0coz MAT(1+2)=52(2sK)
0093 MAT(1,3)=52(3,N}
00694 NAT(1,4)=52(1.N+43)

009§ MAT(1.5)=52(2,h43} °
2096 MAT(1.€)=52(3,N+3)
0097 MAT{Z,1)=52(4N)
0c9E MAT(2,2)=52{SeN)

: 0099 MAT(2+32)=5S2(64N)

! 0106 MAT(2:4)=52(4+K43)
0101 MAT(2:5)=S2(SeN43)

- ovez MAT(22631=52(6N03)

0103 MAT(3,1)352(7aN}




'("Gh FCRTFRAN IV ' G1 FRELEASE 246 " ASSEN- CATE = 'TUE MAR 19, 1974 : " FAGE €003 ’ a
O
otoa MAT(3,2)=S2(8sMN)
QL10¢< N#T(313,='SE(9v'\)'
Q10¢€ MAT(3,4)=S2(7,M42)
S e ewc? CMAT(3,5)=S208sN42) . o e
010¢ MATU3+€)=5S2(FaN11)
) 0106 MAT(441)252(10,0N)
. o110 MAT{G42)=S2{11a0)
. a111 MAT(4+33=52(12+™)
: g11z MAT(446)=S2(1CP+23)
) 0113 _ MAT(4.5)=52(11L4M+3) o
: 0114 MAT(44€)=52(12.0+3)
- 011S MAT(5,1)=S2(13.h)
! L 011e MAT(552)=S2(1ash) -
. ‘0117 MAT(5,3)=52(15+h)
i 0l18 MAT(5+8)=52(134N+3)
S oS o MAT(S545)=S2(144N43) B _
: 0126 MAT(S5,€)=52(15,N+3) -
; o121 MAT(6+1)=52(164N)
o012z MAT(E,2)1=52(164N) )
0123 MAT(6,8)=52(16,0+3)
0124 MAT(E.E)=S2(16sN+3)
. o12s MAT(751)=S2(1740} o o
012¢ MAT(7:33=S2(174N)
¢ o127 MAT(7,4)=S2(17sN+3)
j o128 MAT(7,€)1=S2(17.0+3) L
: 0129 DG 296C J=146
! 013¢ DO 290G I=1,7 ) )
0131 MAT(BsJ)=NAT(8eJI+MAT(IoJ)
0t3:z 2900 CCNTINLE
' 0133 MATA{1+1)=ISTARS
! 0134  MATA(1,2)=ISTARS
: o13¢ MATA(2,1)=ISTARS
i 0136 MATA(2,2)=ISTARS
Lo 0137 MATAC3,1)552(21.N ) _ .
i 0138 MATA(34Z)=52(21N43)
0135 £C 3000 I=6.7
0148 DO 3000 J=1.2
o141 MATA(T,JI=LSTARS ) B N ) )
0142 3600 CONTINLE . :
0143 : MATA( €,1)=S2(2%.5 ) o _
T T oraa T T T MATA( €,2)=S2(25.N+3). -
0145 MATA{ 951)=ISTAKS. ' .
olag MATA( $,2)=ISTARS
01la7 MATA(IGs1)=ISTARS o e )
i ota8 MATA(LC»2)=ISTAFRS
o149 MATA(R141)=S2(2€+N ) o
- Disc MATAT11.21=52(2€,K%3)
0151 MATA(12,1)=S2(27N )
0is2 MATA(L2,2)=52(27,N43)
CE maen Lieg A et e e+ e e et e e e -
o152 OC 3100 I=1.10
0154 11=1 o
0155 IF{IGEo7)I1=E-1
015¢ IF(1.EC.7)G0 TC 3160




o
tf

RANTIV Gl RELEASE 2.0 - .~ ASsEwm

- TUE WAR 19 1574 BRGE Coca

&y FCRT
W .
C157 MATLCL+1)=S3C{1LN)
Olse ) MATL(I+Z1=S3(11,N+3)
c1ss 3100 CCONTINLE i
_ 016G _ D0 320C I=11l+17__ __
c161 MATL(I«1}=1STARS
0162 MATL(L+2)=ISTARS
0163 3200 CONTINLE
cli64 MATL(1Es1)=S2(1CsN).
: 016¢ MATL(1E42)=S3(1CyN43)
t 016¢ MATL(19,1)=ISTAFS
i 0167 MATL(1G42)=ISTARS
oléee MATL(20+1)=ISTARS
0165 MATL(2C+«2)=ISTAFS
0176 MATL{2141)=S3(11+N)
c171 MATL(Z21+2)=S3(11+0+3)
L £ 3 MATL(2241)=S3(124N)
0173 MATL(2Z+2)}=S3(1Z.0n+3)
) 9174 MATL(2321)=S3(1Z2sN)
' 017s BATL(2342)=S3(12.N43)
" 017¢€ MATL(2841)=S3(12,n)
: 0177 MATL(24+42)=S3{(13sh+3)
ol7e_ . pG 330C I=1.22
: c17¢ 3300 MATS(I)=C
: < S + U CF FUNDS
‘ 018¢ M=M43
' e181 MATS(1)=S5(1+M)
: 0182 MATS(2)=S5(2,N)
;o8 _ MATS(3)=S5(2.M)
! o184 MATS(4)=S5(a.M)
i 0185 MATS(S)=SS{S.N) .
: g18¢ ; MATS(E)I=NATS(A)4NATS(E)
: cis? NATS(7)=S5(EcM) h
: 018€ MATS(E)=S5(7.M)
i 018s MATS(S)I=S5(E8eM)
i o19¢ MATS(1C)=S5(9eM)
i 0191 MATS(11)=S5(1CeW)
; o192 MATS{12)=SS{1L,¥)
i c193 MATS(12)=SS(12,4¥)
j 0194 MATS(14)=S5(13sM)
Lo e19s _ - MATS(15)=S5(135.M)
; 019€ MATS(1€)=S€(14¥)
: 0197 NATS(17)=S6(2,M)
i Cl9E MATS{1€)=S6(3.N)
; 019¢ MATS{LS)=S60a.N) ~ 7T
1 0209 MATS(2C)=S6(S5.¥)
_ _oszo1 MATS(21)=56(64¥)
0202z MATS(2Z)=SE(7,¥)
gzo2 " DG 340C E=1410
i 0z04 .  VECRE(I[1=0 ) o
I czes 340G CONTINLE
i B c ReE s
; 020¢€ VECRE({1)=54(1:+N)
i c207 VECRE(21=54(2.¥)
X oz20e VECRE({3)=54(3,¥)




7 '@y FCATRAN IV G1

I
: czas
Qzto
0Zl1
gz12

RELEASE 2.0

~ _ [+5-3 5]

Czi4

gzt

: 021¢

0&t7

H _Qz1€

0zts

' ' gz2c¢ o
s gz21 . ' 3500
v 0zz2 - : : '
: . ge&z:

b . 0224 s -

’ 022¢% ’ 99

0z2¢ g8
Qz27 . 97
' Q228 -

*0FTIONS IN EFFECTS
*STATISTICSS
9STATISTICSY

[P——

"FOFTICNS IN EFFECTH

SOURCE STATEMENTS =
NO DIAGNGCSTICS GENERATEG

ASSEN CATE = TUE MAR 1S, 1974 FAGE CGCE
VECRE(4)=S4(4,¥)

VEZRBE(S)=S4(54M) .

VECRE (€ )=VECRE (4)4VECRE(S}

VECRE(7)=S4(6,M) _

VECRE(E)=S4(74¥)
VECRE(S)=54{8 M)
VECRE{10)=S4(9,N) -
KREG=K~-13

CALL .AFCAM -
IF(K.EC+€)GQ_TC 3=oo

K=K+1

GC TO 1SCO
- CCANTINLE

PAINT S9, NNCIE » YEAR .(KCCE(I;J).J 1, 4).(kocE(3.J).J=1.a)
PRINT 984 (Jo SREIsJd) » SAC2sJ)ed=1+27)"
AETURN

Fonuarcxil.xzx.saa./.13x.°sxchthCAh1 “RATICS ~
/vaX'4A40"'.|4A4/,

FURMhT(‘ SR“"12|7XQFIC-5' T Y34%4,FiCeS)

FCRMAT(/// e (2%X0 174 2x.11.2x.17.2x.17.2xgx7.2x.x7))

END

t,412,

NOTERM 10 E6COTC, SCUACE sNCL IS T NCOECK s L EAD oNONAP s NCTEST

NAME = ASSEM s LINECKNT = . 56

| 228.PRCGRAM SIZE = 001570




f G FORTAAN IV Gl RELEASE 24C , AFCR¥ CAYE = TUE MAR 19, 1974 PAGE ¢€¢Q1
I V4 .
§ 0cot SLERQULTINE AFQRN
: C
! C ¥ISE EN FAGE (SCLRCES ANC USES CF FUNCS)
o C N ~ e
! 6C0zZ INTEGER MAT(8+€)4NATA(LIZa2) oMATL(2402)sMATI(25)KATS(22)
‘ _ 1eNOT(7348 )2 VECRE(L1Q)4NNCIE(S) s YEAR(4) ,KCEE(348)
00032 CCNNON/TRBS/NAT NATALNATL
! 0c04 CCMNON/TRIS/NATGNATI
i ocas CCMMON/TRSU/MATS
0c0€ COMMON/TRRE/VECRE
0007 ccnucw/rnmv/nucIE.LAs.Kn=G.xscE.VEAa _
0GoE€ LAN =1671, .
ccog YEAR(1}=LAN/100C
6cic FI=LAN- 1 COOSYEARLL)
001} YEAR(2)=11/100
@ote " §z=[1-1QCHYEAR(Z)
0013 YEAR(3)=12/19 -
0cia YEAR(4)=I2—-10%YEAR(3)
Qcie PRINT E7EWNMCIE
001¢ 876 FCKMAT('14, 43X,5A4) )
0017 PRINT 87C+(KODE(KREG.1}oEi=104)
___ocie 870 FGRMAT(AEX.8A4)
0cC1s PRINT 899,YEAR
0027 €95 FCRMAT(34Xe*I K C C ¥ E S T A T E M E AT = "¢412+T110Cs
110F( $1000°S))
6021 PRINT 89E
cg2:z 898 FCRAMAT( /e® REVERLE 39/ ® —=co——eeee e}
_ 0023 PRINT 89S+ (MATI(1)a1=1e7) -
- 0024 895  FCRMAT(® INTER JCLL - PUELIC WESSAGE®o71G2+17/
1 ] - FRIVATE LINES 6192417/
] 2 s - PROGRAY TRANSMISSICON?,T92417/
i 3 * INTRA-TCLL,1SZe[7/
" & ' TOTAL TOLL'.T92.E7/ g
i . S .0 LCCALC 25529277
i - € ¢t OTHER® 0162170
\ 6c2s PRINT ‘€94.MATICE}
602¢€ 868  FCRMAT(' LESS LhCCLLECT!BLbS‘uYQOa' (037,700 /TG2e t ¥
X . 0627 PRINT 89Z.MATE(S) ’ ' ' '
i cc2e 892  FCRNMAT(® TOTAL CPERATING REVENUE®,TL103,17)
i - 002% ) " PRINT 891 : ' ' ,
{77 T 0030 T TITTT T FORMATC /4t EXPENSES 13,755, VIRTER-REGTC TUILTTE,TREGIGNALY/
! 10 e te TSL4*SWITCHING TRANSMISSION'/ )
: Q031 PRINT EEQ.((NA"(IQK)'K 1e0)el= 106) .
; oe3e 889 FORMAT(® MAINTENANCE®, T FS3Iel7e5Xe179SXe 708X L7/ T T
: I * TRAFFICY, TSI 175X [7+5X017,8Xs177
2 * COMMERCIAL € MARKETEING?, TS53,1705Xe17¢5X0 78X 17/ "
3 * OTHER EXPERSCS®» T530iT+SKeI705%,1 708X L7/ -
4 s TAXES CTFER THAN INCCHE TANES O TE3o0l7eSX k745X 7 ¢8Ae17/
5 * CEPRECIATICN®»TS3oI705Ks 75K [708%417/
6 TS3oTL{IM~) 3SKo7{iH-)pSXaT(IH =) eBX7(EE~)) ' T B
0033 PRINY 8874(NAT(7cX)elciad)oMATI(L0)
0034 887 FCRMAT( ¢ OPERATING EXPENSES®,T53c1705X0l7e5Xei7s8Xo 17,7502,
1 Y(V,07+°)°% /T103,4701H=3)
0¢3s PAINT £8€S,MATI(11)




£ -g;' FORTRAN IV G1 ~RELEASE 2% AFCR¥ CATce = TUE MAR 195 1974 "PAGE €002 ’
: oc3e EEES. FCRMAT(/ * Nl CPERATING REVENLEY4TIC3I7/ )
; 0c37 o PRINT E&S [ -
P 003¢ ages " 'FCRMAT(' GTHER INCCME(NET) 2°/1X,19(1r-))
> o men. Oe3S L. PRINT E845.(MATI(I)s1=12414) L
004¢C ,aea= FCAMAT(* DIVIDEND FRCWM <LE°ICIARIES'.19’-I7/‘
1 * INCCME FRCM CTHER INVESTMENTS®,TG3.17/
2 . . % MISCELLANECLS INCCME'*¢T93,17)
ogst PRINT EGZE,MATI(1S)
; coaz 8925 FCRMAT(TIC3,17/ )
i 0083 _ ___PRINT EGZ3.MATI(16) -
i < 0044 8923 FCRNAT( INCONE BEFCRE INCCRE TAXES®/
! 1. ' ANC CEET-SERVICE crancss'.tloa.lv/ Y
! 004¢< . PRINT £921,MATI(25)
5 004¢€ ~:agzx FLRAMAT(® INCONE IIXEC"-TQZ.KTIIKoIJ(lh 1)
i LY T PRINT-E9Z2.MATI(IT) -
' .. _0C4g 8922 FORMAT(/3X,'"INCLVME BEFCRE CEBT SERVICE CPAGCES'¢7103o17/
] j I 3X,*DCET SCAVICE CHARGES 29273X222(1¢=)3
! 0045 PRINT 70+(RATI(I),1=1E+15)
: 06s5¢ 70 FCORWAT(® LCNG TERN CEET*,T93,17/
: 1 ' QTHER*,TS$3:¢17) ;
: 0051 CRINY 71 MATI(ZC)«MATI(21)
. eOsZ__ 71 FCRMAT(® AMCRTIZATICA CF LONG TERM CEET ASSET'.T53.17+3X217/7923
: i TTL s 7(1h-) 43X 7T01FD)
: 0053 PRINT 72,MATI(2Z) .
§ acsa 72  FCRMAT(?® INCCME EEFCRE EXTRACRCINARY ITEN®.T103,17/ )
: 0Cs% PRINT 73,MATI(22} ,
i 00S€ 73 FCRVAT(* EXTRACADINARY ITEN 203 T103417/3X920¢1H-)eT103s7(1h=)/)
e @CST___ PRINT 74.MATI(24)
i 0gse 76 FCRNAT(* NET lNCCNE'.TlO3-l?)
; 00s¢ ‘PRINT SSS513NMCIE
: 0¢s¢C PRINT S521,(KOCE(KREGsI)sI=1,4)
0061 PRINT $S21.YEAR ’ ' .
0c62 9531 FCRMAT(AEX+*B A L A &N CE S FEET =~ °:812,T110410H( $1C00°S))
ace z SES51  FCRNMAT(914, S2X,20A4)
0C6 4 gszi“'Fcnvnr<57x.4A4)
0C6S $90 - FGRMAT(' v)
} 0g6€ PRINT SGE&
; 0ce7 7958 - FORMAT(/33X,ASSETS®¢37Xs°35%¢21~ o LIABILITIES")
1 oc6e , PRINT §S7 - : -
i oces 957 FCRVAT(Y ',4130¢1H=))
Y T+ 7 S T T UPRINT ‘ggE T - T 3
0c71 995 FORNAT(ZQX. AT BEGINNING CF YEAR 1%,2X%,% AT END CF YEAR 2°%,10X,
1 S F 3 AY'EEGIhh[hG CF YEAR :-.1sx.- AT ENDO CF YEAR %)
Q072 PRINT §g3 -
0073 993 FCRNAY(24X.22(lk—)oEXaHG(lH—)el3X-22(lF‘)¢B€X,16(lH—))
0074 . PRINT $91
T T eeve T 3991  FCRMAT(Y  TELE. PRCPEATY . 'Sﬁﬁ[ﬁﬁ< CAFo®)
0C7€ PRINT S54 .
0c?? 954 FCRMAT(3Xs18(1F-)s64X412(1H=-))
ocre "7 PRINT SEF+(MATL(14Jdded=tg2) ~~ 70T T - -
0Q7S . 989 FORMAT(® 9,78X4*CARGSTOCK PREF.®,T10201748%017)
[l 4:14 " PRINT 988,(MATL(2sJ)ed=1421 . .
Qo081 [88 FCRWMAT(19%X42¢(19%s"CCST {59971 ,9 T2 9,9CAP-STOCK CCHaINePRe s2Xs
1 1748% 571 :
_— _ .




FCRTRAN

2.0 AFCRP

4 §3 IV Gl RELEASE CATE = TUE WAN 19, 1974 PAGE 03
1
i ocaz FRINT SE74(NMATL(Z4d)sd=1.2) .
.o oce s 9€e7 FCRMAT(ZZ%,2({"AT CCST ACCCEF ACCeCEF *),777e%:2%,TEQG,
i 115ERET'AC FAQNIACS.7X.[7.SX.I7)
}»~_ go84a __ PRINT. S€7z e o e
! oo8c 9872 FCRMAT(2ZXE(7(1F=)eZX)gt327)
; agse PRINT SEE+(NAT(14d)3J=146)-(MATL(4:d)sd=1,2)
! aae? 986  FCHVAT(® SWITCHING® T22,6(I17+2X)2T77,%2:0,
{ ATECS» *TCTAL ECULTY' 3 TL1CI77X417)
i aose FRINT GES,(MAT(ZsJ)ed=1,6)
! aa8s _S9ES FORMAT(® TRANSNISSICN® +T224+6(17352X)sT772%52%TE24CEET)
§ ¢ca9¢ F’RXNT gﬁét(NAT(..oJ) J=1s€) .
i 0co1 984 - FLCRMAT(® STATeEGUIF.%sT22+6(T172X)aT77,922%,78240---=1)
; 0cgz T DRINT SE3e(NAT(44J)9J=146)0(NATL(S,J)ed=1,2) ; . :
i 0093 983 . FORMAT(* cen.tcsz.-.rzc.e(17.¢x).177.!:: ACVAN.FRCH GVT*,T102,.
i 107s &XeI7) :
. oo9s L _PRINT GE2,(MAT(S4J)aJd=1+6)s(NATL(ELI) eIz 1.2)
009s G982  FORMAT(Y. BUILDINGS® 4T22:6(17+2X)«T770%22 LeToCo 2 ECNLS',T102s
\ 117 EXe17) ' .
: GC9€ PRINT S81 : :
: 0097 sel FORHAT(T’X-?(lH—)-TSG.?(IH YeT774%22%)
: cooe PRINT GECo(NAT(E21) eNAT(63) sMAT(6+4) s MAT(E46)) 2 (KATL(73d)2d=hs2)
i g09s . G80 FCRMAT(® LANC®oT22,17»T40s1702Xe17,TE717+7774° eT102:1728Xs17)
i gi1oc¢ TTUBRINT S79.(MAT( T4 1Y oNAT (723 ) o AT(T708) aNAT(746) )5 (NATL(B2d)2d=142) Tt
: clol 979  FCRMAT(® PLANT LNCER CCNSTRe%sT224174T4Col742XeI7:TET217,T77,
: : 1 *:: NCYES PAYAPLE';T102¢174EX,17)
: 0102 PRINT STEe{NAT(E+d)sd=146) 5 (MATL(G,J)ad=142)
: o1c3 978 FORMATI® TOTAL®T22,6(01702X)23774%23%,TE0,4TOTAL c&er-.rxlo.xv,
o 17X+ 17) . - o
: . a104 PRINT $77
; - 0105 977  FCRMAT(Y —~———=9,T226 (7 H-)0ZX)eT77e%23°»T110,7(2F=)47Xe7{1H~=))
: 0106€ PRINT §76 :
: 0107 976  FCRMAT(Y 9,75(1F=),s*:237)
‘ 0108 PRINT G7S5+(MATL(1GsJ}sd=1-2)
L Q105 975 FCRNAT(TEU.I‘HTCY!L cnpxrAL-n.ztno.x7.7x.17)
i Terrc T T TTT PRINTY s74 T —
: it 974  FCRMAT(? xnves1nenrs-.reo,as(4w-)J
i a1z _ PRINT §72
i 01132 973 FCRAMAT(3X41101H=))
{ atta PRINT S72¢(MATA(14J)eJd=1,2) .
! . 011s '972 FCRMAT(®. SUBSICIARY CCe®+T231517,11Xs174T€24CURRENT LIABG*)
i o116 T T T PRINT 971 AMATA(Zed)sd=1s2) T T : : -
i 0117 971 FORMAT(® c:HER-.1=z.17,1ix.17.154.13(tw-))
i o1Le ' PRINT S7Co(NATL(11¢Jd) ed=14+2)
i 011§ 970 FCRMAT(TE0,"ACCToPAYAELE 4 T10Zs87,8X51(7)
i o12¢ " PRINT. G6G+(MATA(30J)ed=1o2) o (BATL(12+Jd)0d=142)
| o1zt 969 FCRMAT(TA0:170T€7+17:Y80+ 'CIVoPREFERREC +T1C241748X,17)
 — 012z - PRINT GEES(MATLC13,41,9=1 .23 7 ’
§ o122 968  FCRMAT(TE0s°0IV CCMNCN®oT1C2sT708Xa17)
| gi24 PRINT SE7o(NMATL(140cJ) s J=14+2)
i ai2s Q67 FORMAT(® CURRENT ASSETS®.T8(0®ACCRUEL TAxEs-,Txca.x7.ex.l7)"””“" o
i g12¢ PRINT 966 (NATL(IS+d)od=1s2)
! 0127 966  FORMAT(3Xe14{1IM=)s T80 ACCRLEL ﬁhvnsvsﬂovaazo17.ax.17)
P oizsg PRINT GEE (MATATE ) ed=t o2 s (RATL I E ) od=152) -
! a129 965  FCRMAT(® CASH & TEMPoEINVES®oTZ1sI7+11iXe17,7800 ACYVBILoFOR SERVe®'s




IS

"RELEASE Z4G° EE AFCR¥ 7 CATE = TUE MAR 1Gs 1574 T T BEGE cCC&

E G FORTRAN IV G1 T
i [« =) )
H 1 T1C2,1748%,17)
013¢ PRINT Q€As(NMATA(S,J)ed=142) 3 (PATL{174J)4J=142)
0131 9E€4 FORNAT(® ACCT. gtcexVAELE-.131,17.11x.t7.reo.-rnsn TC GYT CuWNERSS,
\> B s e e e e lr1C¢¢ I?vﬂxvl.’) e . L e
{ 0132 PRINT 963, (NATA(ESd)sd=1,2) )
0133 $63 FORMAT(® MAT SUFPLIES® «T31417411Xe17+T1C247(1F~),8Xs7(1F-))
013a PRINT GEZe(MATA(7:0)9d=1,2)s(MATLL18:J)ed=1,2)
0135 962 FCRMAT(® PREPAYMENTS s TIlol7e11Xal7eT110,E747X017)
. 013¢ PRINT 9€1+(NATA(ESJ)sd=1,2)
- __9537,-"____m__m“jﬁl__,FQ““A‘X140'17'1929LK:I§23195§§EE§2<I£-€§w41§?z£ﬁ‘1""’ —_—
| at13e PRINT GEC+(MATL(194J1ed=1,2)
0135 S60 FCRNMAT(3%4*CEFERREL chncac-.veo;'t~ccuE_rnx-grxoz.r7.ex.:7)
g140C ) PRINT SSG4(MATL(Z0+JIad=1e2) :
: alati 959 FORMAT(3X+ 16 (1H-) 4 TEO s *UNANCR & th.T.anc-,1102.17.ex.17)
! 0142 . PRINT GS84(NATA(SeJ)ed=142)"
o _oraz 9S8  FORNMAT(® UNANGR.L.}.Q,E{PE&.',TQ}QI7;}1X,l7'T}Q?.7!lh—).8x o
; I J70tH=1) ' o T
. Glaa . PRINT GST+(MATA(100J)e0JT142)4{NMATLI214J}eJd=1,2)
; 0145 957 FORMAT(® OTHERT sT31e17 11X E7,T110eI7+7Xe87)
' 0146 ) PRINT GSEL(MATA(I1,0)4J=1,2)
; 0147 956 Fcnunr(14o.t7.re7.17.7&2.1srcxh.utF-c CRECe}
. & L1 - Y . PRINT $55 e
0149 : GES  FCORMAT(TA0.7(1H=3¢sTETe7({iNH-)0T82,85(15~1) T
i 01sc PRINT GS54S5,(MATL(Z2sJ)ed=1,2)
i 01s1 9545 FORMAT(TE0*OTHFERY »T102+17:8X417).
: 015 PRINT 952
; 0153 953 FORNAT(TI02,7(1F=)8Xe7{1t~1}}
0154 PREINT $S2,(MATL(239J)9d=1+2) S
i 01S5% 652 FCRVAT(TI0e 7 7Xo17F ot /T T T
: g1s¢ PRINT SSC
: 0157 950 FORNMAT(TA0,7 (1H=)oTETs7(1H=~) s TE1Cs 7 IH=) g 7XoZ? (1H~3)
, 0158 PRINT SAS+(NMATA(1Z20J)9J=192), (HATL{242J)0Jd=102}
: 0159 949  FORMAT(® TOTAL ASSETSY.T4CeE7:,TE7o17,780,9TCTAL LIAEILETIES?®,T110,
b 1_17.7%17) —
i al16¢ PRINT 948 ‘ .
; gi6l 948 FORNMAT(Y —mcvmmmcen— e 'v‘YQOo"(1H')-T§7o7(1H—31780w17(1|"-)a1’|l00
1 7(1H=) o 7X%,2(1H=)) :
c | | RO e e e e e e
c END OF BALANCE SHEET
. C . .
T T T atee T T T RBRINT €99 GNMCHE T T
0163 €99 FORNAT(°1®,10X.SA4)
0164 PRINT €24+(KODE(KREGeEhel=10e4)
0t6¢ 6E4 FCRMAT(1SX,4A4) T
0166 ’ FRINT €98,YEAR .
o167 69¢& FCRMAT{SX s SRETAINEL EARNINGS STATENENT -0,412,5X+10H{ $1000°'S})
0168 TTPRINT €S7.VECRE(IY : : T
0169 "697 FCRMAT(//o CORET thGHE'q?QEeI7)
oiva PRINT €S&.VECRE(2) .
0171 T €96 FORMAT('0PREFERRED SHARE DIVILERDS®»TA409(0%,12,009/T45,7¢ e=}) 7777 7 ~ ’
0172 . PRINT €94,VECRE(3)
0173 €94 FORMAT( ° NET INCCME AFTER FREFERREC CEVEDE&DS'.TSSsI?)
0174 PRINT €G3.VECRE (4)
: 0178 693 FCORMAT{®CCONMON SHARE DIVIDENCS®T45.87)
[ .
| NS, -




{7 @ FORTRAN IV Gl RELEASE Z.G #FCR# CATE = TUE VAR 19, 1974 . T paGE ccce
Q17¢ PRINT €5Z,VECREL(S)
0177 692 FCRWAT('CTRARSFERS TC GCVERNWENT CHNERS ®3 TS, 17/T4S,7(1K=))
017¢€ : o PRINT €S1sVECRE(E) )
0179 691 FCRMAT(TE44"(">17+°}'/155,741F-))
otisc PRINT EE9,VECRE(7)
0131 €89 FCRMAT(' INCONE RETAINEC®oTSS.17)
018z , PRINT €EE.VECRE(E]) '
o8z €88 FCRMAT('CSHARE ISSUE EXFENSET.T5447(%.17,°9}%)
01€4 . PRINT EE7.VECRE(S)
¢18s €87 FORMAT(*00THCR ACJUSTNENTS t_:T)'.TSS.l?/TSS:?(lh 1
018€ S PRINT €EELVECRE(1C)
: 0187 ©© 7 686. FORMAT('CBALANCE ENC CF YEAR®,755,17)
! olse = : - PRINT 799,NNCIE - _
P oi8s - . . ~ . PRINT 797+ (KGOE(KREGI)ol=1:4)
: 019¢C - 789 FCRMAT('1%y " . S1Xe5AG) !
1y 0191 ____PRINT 7S8.YEAR .
i 019z T 798 FCRMAT(/T22,*S C LR CES AND USES CF FUNE S
; S 1 * ST ATENENRNT —®42%e452+T1iG20F( $1000°S))
i o183 797  FCRNAT(TS6.4A4) ’
! 0194 : PRINT 7S€
i 0195 756  FCRMAT(//)
I g19€ PRINT 7971 o -
i 0187 7571 FORMAT (' SOURCESZ®/v ——ooZ--— )
7 0198 PRINT 7GESsMATS(1}oMATS(2)4MATSLI)
i 0199 7965  FCAMAT(TE.'NET INCOME®»T101,17/78,'0IVICENC ANC TRANSFERS TO's

; . 1 * GOVERNMENT CUNERS 979G (¢ oT10LsL72% }°95/T10L+47(1HH=)/TE
’ ‘ 2 $INCONE RETAINED'eT112417) .

;- 020¢ PRINT 795,MATS(A) WATS(S)NATS(E) -

i 0201 755 FCRMATUTE."CEFERREL INCCHWE TAX = CURRENT®,7101917/T2E+%—- PRICR S, - T T
B 1 T101o17.T112+17/710827(1kK=) )

; 0202 . PRINT 7G4-MATS(7)NATS(E)

i 0203 _— 794  FCRMAT(TE,'CEPRECTIATICN ANC OTHER NCN CASH. CHARGES (NEI)'.TI!Z.I?-

: ' 1/7112,7(1H-) /T13.*TCTAL SCURCES FRCM CPERATICNS (NET)®.T112,17/

! C Z T13,35(1H-))

i 0204 : T PRINT 793 NATS (ST WATS(IO)

; 020s . _ - 7793  FORMAT( 1€,'ADDITICNS TC LCNG TERM CEET®*.Ti01,I17/78,°LESS",

I * REFAYMENT OF LCNG TERM DeET AND INCREASE 'IN s:nn:nc FUNC ASSETS®
: ) T2V, T894 (T, TEO1, 174 )*) '
. 020¢€ o CPRINT 7G2+MATSC11)+NATS(I2)+¥2TS(13), HATS(14)
_ 0207 . . " 792 FORMAT( TUs?NET INCREASE IN LCNG TERP CEET pcnnc-xncs-.1112.|7/
T T ’”'"_"i'ta.-pReFFeu:o ANT COMVON STOCK [SSUECY T11Z.17/T6.¢NHISCECLANECLSEY,
- 2 4 T112.17/T8+9REOLCTEICNS GF. WCRKING CAFITALY,T112,17/7112,7(1t=))
0208 - _ PRINT 791.MATS(17)

Y I 791 FORMAT( /T13,°TCTAL SCURCES CF FUNES®*eT123,17/T13.22(1h~)) T T :
i 0219 PRINT 7GCeMATS(LEY,NATSCI7)HATSL1E) ] : _ :
; ozl 790  FORMAT(///% USES29/¢ ———=8 /TE,%GRESS CCNSTRUCTIGN EXPENDITURES®,

"1 ¥112,17/T8,°LESS CHARGES NET RECUIRING FUNCS o TILL, (P 17,717/

2 TR12.7(1H-) /ZT13.'NET CONSTRUCTICN EXFENCITURE®+T112,17/7134
3 2eliH-1/)

o212 - PRINT 7E8G.MATS(IG) . MATS(2C) NATS(22),HATS(22)

0213 ' 789 FORMATITE T INVESTHENTS®oT112, I7/T8oHISCELLANECUS®,T112.17/T8
1o INCREASE OF BCRKING CAPITAL"oT1E2,57/T112,7¢1H~) /713,

. 2 *TOTAL USES OF FLNDS'ngZ3gX7ITl3sEG(E% ¥
0214 . AETURN
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APPENDIX C

" DESCRIPTION DU PROGRAMME.:"'SIMEQ"
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a)

b)

ANNEXE C

DESCRIPTION DU PROGRAMME ''SIMEQ"

Description générale

Ce programme d'ordinateurs, &crit en APL, exécute des

simulations du type de celles décrites dans la Sous-Section 5.3.

du présent Rapport. Ces simulations sont effectudes par la réso-

lution de systémes d'édquations simultanées. Il est important de
noter que le programme ne pourra effectuer aucune simulation sur

un systéme d'équations différent.

Mode d'emploi

Le programme, comme on pourra s'en convaincre 3 la vue de
1'exemple annexé, pose une série de questions 3 l'utilisateur,
auxquelles il suffit de répondre pour obtenir les résultats dési-

rés.,
La premidre question sera
DONNER LEVTAUX D' IMPOSITION
Il'suffira de taper ce téux sous forme décimale (par exemple 0,46
pour u46%), et d'effectuér un retour de chariot pour répondre 5_'

cette question.

Ce taux d'imposition est nécessaire pour comnaltre les coeffi--

clents des variables New Debt et Operating Revenue dans la seconde

7z 3
equation.

La seconde question sera:

DONNER LE COEFFICIENT DE LA VARIABLE NEW DEBT




\
3 . X

c)

d)

De la m@me fagon, on doit rentrer cette constante sous sa forme
décimale. Cette constante (Constante 2A dans le texte) est: la
moitié du taux d'intérét sur les nouvelles obligations. On a be-
soin de cette constante pour connaftre le‘coéfficient de la varia-

ble New Debt dans la seconde &quation du syst&me.
La queétion a laquelle.on doit répondre ensuite est:

DONNER LA CONSTANTE 2 ENTRANT DANS LE
CALCUL DU RAPPORT RORC

I1 s'agit de Constante o

~ de la dette, causés par la dette demeurant au début de 1'année en

cours diminuée de la moitié des remboursements.

- Cette constante, qu'on voit &galement apparaitre dans le
membre droit de la seconde équation, est importante dans le

calcul du rapport RORC,
I1 est ensuite demandé:
DONNER LE MEMBRE DROIT DES 4 PREMIERS EQUATIONS

I1 faut alors donner, dans l'ordre, et séparés par des virgules,

les résultats des 4 expressions suivantes:

i) Dividends-Depreciation+Gross Construction Exp.+Conétl

ol la signification de'Constl peut &tre trouvée dans le présent Rap-

port au paragraphe: Equation 1.

"ii) -(1-tax rate)x(Depreciétion+0peréting Expenses
+Const2)

oll Const, est la constante mentionnée au paragraphe c) ci-dessus.

2

elle est définie comme les frais du service



o

iii) Equity0~Dividends—Const3

ol Const3 représente: "The Share Issue Expenses minus Other Adjust- -

ments (Net)".

iv) Deth—ConstLL

ol Const, "consists of Repayment of long term debt and increase in

4 ,
sinking fund assets", selon les termes du présent Rapport.

Remarque: Un exemple de réponse 3 la question de ce paragraphe serait:
97193, 83749, 242047, 271160

Mais on peut aussi faire effectuer les opérations nécessaires, par exemple:

(11062-228033+491731+264024), ((-1+0,5)x(228033+712534+92196)),

(1779671-110621+37443), (1652238-99134).

On peut procéder ainsi d condition d'introduire chaque expres-
sion entre parenthéses, de séparer 2 expressions par une virgule et de
' s te P . N X -~ -
s'assurer qu'a 1l'intérieur de chaque paire de parentheéses apparait une ex-

pression APL valide. Il est par conséquent déconseillé d'utiliser ce mo-

‘de d'enregistrement des donndes 3 tous ceux qui ne connaissent que trés

superficiellement le langage APL. On conseille plutdt d ces gens d'ef-
fectuer les différentes opérations séparément et d'utiliser ensuite le

premier mode.
La question suivante sera:

DONNER LES NUMEROS DES VARIABLES PREDERMINEES,
EN ORDRE CROTSSANT.

Voici les numéros des variables:

Net Income L

New Equity : 2




- Debt

New Debt 3
Operatihg Revenue : 5

~ Bquity 6
| 7

Ces numéros ont &té choisis de fagon d respecter la

notation maintenant traditionmelle. L'expression

2,3
constitue une réponse 3 la question et éignifie quelles’variables
New Equity et New Debt ont été choisies comme variables prédéter-
minées. L'expression

2,3,5

entraine un message d'erreur, et un retour 3 la. question parce

qu'il ne peut y avoir ni plus ni moins de 2 variables prédétermi~

nées. L'expression
3,2

n'entraine aucun message d'erreur. Cependant dans la suite du
programme il peut se poser des problémes et-une sortie anormale
de la fonction, si les numéros sont entrés en ordre décroissant.

\

La dernidre question concernant les données est:

DONNER LES VALEURS DES VARIABLES PREDETERMINEES,
DANS LE MEME ORDRE.

I1 faut alors donner les valeurs des variables prédétermjinées nom-

mées @ la question précédente.

Si on ne donne pas exactement 2 valeurs (séparées par
une virgule), un message d'erreur apparalt et la question est re-

prise.




, - - ¢ s

a)

" b)

c)

Ici se termine la partie questionnaire du programme.

Résultats

Les résultats de ce programme sont, dans l'ordre:

La matrice décrivant le systéme, avec le numéro de la contrainte

devant chaque ligne de la matrice, le nom de la variable corres-

'pondante au-dessus de

chaque colonne, et le membre droit corres-

pondant. Ainsi, en supposant que le systéme soit Ax=b, la matrice

A et les vecteurs x et b seront clairement identifiés.

‘La matrice inverse de

la matrice A. Il peut &tre important de

. -1 . . ‘
connaitre A = pour effectuer des paramétrisations sur les coef-

ficients de la matrice A.

Les niveaux de toutes

fiées par leur nom, y

Sortie de la fonction

" Le programme

d'autres simulations:

DES IREZ-VOUS

les variables, ces variables &tant identi-

compris les rapports DCR, RORE et RORC.

demande ensuite si on désire effectuer

D' AUTRES SIMULATIONS AVEC LES

MEMES DONNEES?

A la réponse
NON

ou
NO

le programme s'arréte.

0UI

ou
YES

A la réponse




Le programme recommence d la question'du paragraphe 2e). Il faut

remarquer qu'on ne peut.en une seule fois passer plusieurs simula-

~tions avec des systémes différents. Si tel est notre désir, il faut
répondre NON & la question du paragraphe b chaque f01s que l'on asé-

31re changer au moins un &lément du systeme lui-méme.

Autres fonctions requises

Pour exécuter ce programme, il faut dans le méme espace de

travail les fonctions

i) INV: qui se trouve dans la librairie 2

espace de travail STP4

ii) AFMT: qui se trouve dans la librairie 1

espace de travail AFMTHOW. -



£1)

© [2)

L3l

(8]

[s)

6]

7]

(8]

[9l

f10]
[11])
[12]
[13])
[14]
[15]
f16]

(18]
[129]
[20]
€211
[22]
€23l
C24]

r2s1l
ro26]
[271
r281

[29]
£3n)
[3s]
(321
(ad]

[34]
[as]
ras)
a7l
(8]

£172]

LISTING

VSIMEQLUV
V SIMEQ;A;BiCECCNDC23 I s TN Ly MAT sMATA JIOM yPRIT ; Rﬂu.ﬂ”ﬂi TR; VAL
TR«[}, OpM+'nouﬂrR LF TAUX D' INPOSITION®

cno«r Opfl+*'DONIIER LA CONSTAUTE DB LA VARTABLE NEU DERT! :

c2+Q, opm«'uonnrn LA CONSTANTE 2 ENTRANT DANS LE CALCUL DU RAPPORT gonr-

MAT1+ 4 6 p(1 1 1 0 0 0 1 0),(CNDX1-TR),(TR-1), 0 0 "1."1 003 000 "2 00 1
RH:+((pRAS1+0l,0p0«* DONNER LE MEMBRE DROTT DES & PREMIERES EQUATIONS' )»4) /ERRO . )
DEP:+({p PRDOT«PRDT-(PRDT+[1)>3,000«'DOUNER LES NUNEROS DLS VARIABLES PREDETERMINEESY)=2)/ERR1
VA:+((pVAL+{], Opm«'nounpn LES VALEURS DES VHRIAELES PREDETENMINEES, DANS LF HENE onnns')sz)/ankz

A+VA[APRD¢]

PRD;*PRDJ[APRDT]

L+l

RHS+RHS1

HAT«HATL

Ie2
Li'w(PRDT[I]z7)/RAP

RHS+RHS-NATL ; PRDTLIII%VALLI)

+((I+I-1)21)711

+S0RT
RAP:RHS+«RHS,(PRDT(I1=9)xC2

HAT «((pzmr)+ 1 0)p(JAT),((A=7)/(4p0) ,B,B=1) ,((A=8)/(" 1 390).3 o) (Q—A*PRDT[I])/( 1 o) (- cnn) 0, 2pB«VAL[I]

L+L,PRDLIY-2

~((I+I-1)21)/11
SORT:MAT+MATL 3 (CEC+~( PRDP[11=16)vPRNTL21=16)/16] - .

NOH+ S B p'NET INC.NEW EQY.WEW DERTOPRV. EQUITY DEBT D.C.R. R:O0.R.E,R.O.R.C.*

1]

LA MATRICF DE CF SYSTENME D''FQUAZIONS EST:

N .
1X8.841 ' APHT((1,8x+/CEC)n NOMICEC/16: 1)

21,‘10 . - e
'T2.8F16,6" AFMT((TNLATLIY:  HAT«MATEAL ;1) : ( RPNIS«RHSLALIYY
]

7 LA MATRICE INVERSE EST: '
2 1 a!
'x2., 8F16.6' AFMT(IN«INV MAT) ‘
REP«(CEC\IN+ . xRUSV+(~CEC)\ (PRDT<7) /VAL A
REP+REP, (REPUG 14+ /REPLS 61).(REPL11+REPLS]).(REPL11+C24CHDxREPUAY ¢4/REPLS 6]

SOLUTION DE CETTE SI”ULATI03.~A
VARIABLES PREDETERMINEES:

L] .
' . ) vaONCPRDTE1]) )

' Ve NOUTPRDT[ 211
21 A .

*X3,841,M:M X4 ,P15,6% AFMT(NOM:REP)

' S

DESIREZ-VOUS D"AUTRES SIMULATIONS AVEC LFES MEMES DONNES?'
+((CeM[1]=111Y/0

+DEP.

ERRO:'ERREUR DANS 5"INTRODUCTIOH bt HEMBRF DHOTT. VEUILLEZ RRCOMMEICFR A
*Ril

ERR1: 'ERREUR DAHS L"TNTRODUCTION DES HUMFROS. VEUILILFEZ RECOMMENCER A'
+DEP .

3 ERR2:'ERREUR DAHS L"INTRODUCTION DES Vﬁ&?#ﬁv. VEUILLEZ RECOMMENCER A'

+VA

v




) A OB R A B D M e

PASSE D'ORDINATEUR AVEC DES RESULTATS TYPIQUES

SIMEQ

DONNER "LE TAUX DYIMPOSLTLON

e

473

DONNER LA CONSTANTE DF LA VARIABLE NEW DFBT

.0385

DONNER LA CONSTANTE 2 ENTRANT DANS LE CALCUL DU RAPPORT

e
.19572.195‘
DONNER LE WEMRPF DROIT DES 4 PREMIERES FQUATIONS
Me |
111078 ~83749.78929l228152 271 160

ERREUR DANS L'INTRODUCTIONN DU MEMBRE DROLT, VEULLLFZ !

OFNER LE MEMBRE DROIT DES 4 PRIFMIERES FQUATIONS

f1:

. 111078,*837#9;78929,228;62 271160 ‘
DONNER LES NUMEROS DFS VAR[ABLES PﬁEDETE?M{HEFF
0:

3 586

=

Q9

T
13

.....

ERRﬁUR DANS L'L[NTRODUCTLON DES NUMEROS, VEUILLEZ RECOMMENCER A

DONNER LES NUMEROS DES VARLABLES PREDETFRM[”EES

- My




PASSE D'ORDINATEUR AVEC DES RESULTATS TYPIQUES (suite)

0:
0

. bONﬁﬁR LXS VALEURS DES VARLABLES PREDETFRVIVEFS, DANS LF VEME NPDRE

KRREUR DAMS LYLUITRODUCTLON DES VALEURS, VEUILLE?Z RECOMPTNCER A

»DDNHER LES VALEURS DES VARLABLES PRFDFITERMLMEES, DAPS LT MEME OPPPF

LA MATRLCE DE CE SYSPEIME D'EQUAT.ONS SST:

n:
0,199092
YET L3C. RMEF EQY.
1 1.000000 1.000000
2 1.000000 0.000000
3 T1.000000 “1.000000
4 0.000000 0.000000

.EP LA MACRLCE L'VERSE EST;

0.000000" 1.000000
1.000000 ~1.000000
1.000000 0.000000

©.0.000000 0.000000

EQUITY

. 0,000000

0,000000

1.000000

0.000000 -

0.000000
0.000000
1.000000

0.000000

SOLYTLON DE CEDIF SLMUTLADLON,

VARLABLES PREDETERMINEES:

NEW DEBT

OPRY.

DERT

0.000000
0. 000000
0.000000

1.900000

0.000000
" 0.000000
0.000000

1.000000

111678,000000
21503.294710
200462, 000000

271180,000000




:
1

PASSE D'ORDINATEUR AVEC DES RESULTATS TYPIQUES (suite) L

NET [NC. 21593,294710

NEW EQY.: 89484 ,705290
NEW DEBRT: ©0.000000
OPRV. | 199892.000500
EQULTY 3392140,000000
DERT 271160.000000
D.C.R. o 0. 411233
R.0.R.E.: ’ 6.063652
R.OP.C.: 0.067601

DESIREZ-VOUS D'AUTRES SIMULATIONS AVEC LES MEMES DONNES? -

noy MERCI .







APPENDIX D-

Definition of the variables

In the present Appendix, all variables will be represen-

ted>by their corresponding symbol.

Net Income

*1
New Equity %,
New Debt Xg
Dividends X,
‘Operating Revenues Xg
Equity Xg
Debt Xg
Debt-capital Ratio Xg
Rate of return on equity Xq
Rate of return of capital %10

Simulations by the linear equations system for B.C. Telephoné (1971)

The system of linear equations with which we worked is
the following, where the appropriate values for the exogeneous va-

riables are given by B.C. Telephone's financial statements for the

1971 fiscal year.

(1) P, +Xg | = 111,078
(2) X +b.0203x3 -0.527x = —‘83,749.79
(3) -x,-x, Ry = 228,162“
(1) ' %4 4, = 271,160
(5) » —x8x6+(l—x8)x7 = 0
(6) Xy S ' “XgXg o= 0 | .
(7) %,  +0.0385x, o BT SRS WG 19,672,196




The results of the simulations performéd with the'pre—

ceeding system appear in the following table.




Results of simulations by the linear equations system for B.C. Telephone (1971)

NU. OF THE SIMULATIONS

Historical ,
yarlablgs 4 Value I 5 3 1y 5 6 7 8 g 10
1. NET INC 20,208 21,593 26,9201} - 19,740 25,177 | 21,592 } 19,840 23,435 26,108} . 21,623 24,797
l % % E &
2. NEW EQY 20,145 89,488 84,158 0 : 0 20,145 0 -18;219 ‘84,970 55,414 52,241
3. NEW DEBT 69,424 0 0 91,338 85,901 69,341 91;238 639,424 0 34,040¢ . 34,040
ES % * % * b % b % %
4. DIV 13,885 13,885 13,885 13,885 13,885 13,885 13,885 13,885 13,885 13,885 13,885
5. OPRV 199,892 199,392 210,000 189,892 | 210,000 | 202,559 | 200,078 § 206,059 208,458} 201,259 207,282
6. EQUITY 268,516 339,240 t 338,240 { 247,902 | 253,339 | 269,899 { 248,002 {269,816 339,240} 305,200} 305,200"
7. DEBT 340,584 271,160 271,160 } 362,488 357,061 340,501 } 362,398 } 340,584 271,160§ 305,200 305,200
8. DCR 0.5582 0.442 0.44y 40.594 0.585 0.5578 0.5837 0.558 0.4442 0.5 0.5
3. RORE 0.0753 0.0636 0.0793 0.08 0.1 ' 0.08 0.08 | 0.0868 0.0768 0.0708 0;08;3
: . % & 1 &%
10.RORC 0.0698 0.0676 0.0763 0.07 0.08 0.072 0.0705 0.075 0.075} 0.0698 50.075

% Predetermined values for the corresponding variable in the simulation.
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As we have said in the text, one of the advantages Ofﬁthe‘ .

approach by the system of linear equations is that weé can evaluate

the impact on the endogeneous variables of a modification in some
(or all) parameters in the matrix of the coefficients or the right-'
hand side member. Suppose that the system can be represented in the

general form by
Ax=c
where A is (nxn), x is (nx1) et c is (nxl). We restrict ourselves

to the case where the number of unknowns is equal to the number of

equations: of course, the general case can be easily deduced from

‘this particular case.

Assuming that the inverse of A exists, one has

x=Aﬁlc

We are interested in a modificatibn in the element CONST2A, where'by.
definition this constant is equal to one half of the inferest rate |
on new bonds. If we keep NEW DEBT and RORC constants, like in Simu-
lation 7, the variation of CONST2A has consequences on the right hand
side member of equations 2 and 7. The impact on the endogeneous va-

riables will be given by the following formula

dx _ _3A~l . p"L 3¢
d CONST2A 5 CONST2& © 3 CONST2A

Since the matrix A will not be modified by a variation of
CONST2A, so is A_l and consequently the first term in the right-hand

side is equal to zero. Also, as explained above,

‘(aci/BCONST2A) = 0, except for i=2 and 7. Then

0
dx ) A_l cQ/gCONSTQA

d CONST2A ~ 0
07/BCONST2A
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Executing the appropriate'calculations, one fihds,'fér‘a &
variation of 0.0385 to 0.0u85 of CONST2A, the following numbers'.

NET INC : 22,740.74
NEW EQY : 18,913.26
OPRV : 205,436.81
EQUITY : 269,816
DEBT : 340,584
D.C.R. : 0.558
R.O.R.E. : 0.084

, Comparing these results with those appearing in the prece-
ding table, we found that the variables EQUITY, DEBT and DCR remain
unchanged, while there is a small decrease in NET INC and RORE and

a small increase in the other ones.



ANNEXE D

RESULTATS DES SIMULATIONS PAR LA PROGRAMMATION
LINEAIRE POUR B.C. Telephone (1071)

Pour toutes les slmulatlons les quatres contralntes sul—-

vantes sont utilisées:

97,183

(1) X X, +Rg=X, | =

(2) -Xq —e02029x3 +0.527x5 = 83?749.8
.‘(3) %7K, TR, X = 242,047

CON “Xo. +X., = 271,160

3 7

Remarque: Pour toutes les simulations considérées, nous n'avons- pas

tenu compte de la variable RORC (rate of return on capital) puisque
nous avons constaté qu'en ce faisant l'ensemble des solutions réali-

sables &était toujours vide.

Les symboles ont la méme défiﬁition que cellé»utilisée dans

1l'approche par le systéme d'dquations lindaires.

SIMULATION II

Poids dans la

Borne inf, Variable Borne -sup. fonction &conomique
0.5 < xg < .0.5592 2
0.0753 < xg g 0.08 . i
13,885 < Xy < 14,500 o1
199,892 < X < 210,000 2




xl’=‘21,525.
Xy = 19,992.
Xy = 70,176
©x, = 14,500 (b.s.)
35‘=’202,uéu

Solution optimale

269,064
341,336
0.5592

0.08 (b.s.)

Les résultats suivants donnent les champs de variations

possibles pour le membre droit des quatre premidres contraintes et

" les champs de variations possibles pour les bormes infériepres et'

supérieures pour les variables xg et x, -qui laissent inchangds les

solutions de base optimales.

traintes.

Contrainte Activité
1 97,198
2 83,749.8
3 ou2,0u7
n ' 271,160

x. (b.i.) = 199,892

xg (b.s.) 210,000
(b.i.) - 13,885

X, (b.s.) 14,500

Borne inf.

68,107

82,394

212,961

221,862

-00
202,u64
-00 ‘

13,885

Borne sup.

182;395

87,721
275,678
u22,oui
202,464

0

14,500

00

De plus, la derniére cdlonne,gontiént

les prix d'ordre ou variables duales assocides aux différentes con-

Prix d'ordre -

0.4725
'7.5902
0.47u3

0.3203




Borne inf. Variable’
. <
0.5 Xg.
007585 xg
199,892 < X
| 13,885. < %,

x, = 21,525
%, = 19,992

Xq = 70,176 .

X, = 14,500-(b.s.)
X, = 202,464

Contrainte Activité

1 97,193
2 . 83,749.75
3 242,047
y o 271,160

Xg (b.i.) 199,892
X (b.s.) 210;000
xq.(b.i.) 13,885

x, (b.s.) 14,500

SIMULATION 12

Borne sup.

Poids dans la

< 0.5502

IA

0.08

IA

210,000

N

14,500

Solution optimale

Borne inf.

‘68,107
82,304
v2;2,951
219,653
202,464
"

13,885

"Borne sup. .

182,395

87,721 -

327,249

422,041

202,464

0

14,500

o]

fonction économique

1.

= 269,064
= 341,336

' 0.5592

0.08 (b.s.) -

Prix d'ordre

0.2382
3.7951
0.2382 .

0.1612




- Borne inf.

0.0753

120,209

© 199,892

13,885

X
f

24,135

»
1}

el
I

37,558

]
It

]
I

= 206,160

Contrainte

3

n
(b.i.)
%, (b.s.)
(b.i)
(b.s.)
% (boin)

x_ (b.s.)

IA
kg

Variable

IA.
e

IA
e

IA
»

50,000 (b.s.)

14,500 (b.s.)

Activité

97,193
83,749.75
242,047
271,160
20,209
50,000
13,885
14,500
199,892

210,000

SIMULATION 13

Borne sup.

I

0.

A

A

210,000

14,500

IA

Poids dans la
fonction économique

08

50,000 -

Solution optimale

Borne inf.

- 65,614
80,446
203,273

- 37,558
20,209

13,885

—-00 .

206,160

- Borme sup.

196,932
85,773
265,801
.
50,066
81,180
14,500
65,396

206,160

o

301,682

il

308,718 .

0.5058

1}

0.08 (b.s.)

Prix d'ordre

0.154
7.59
© 0.8517
0
-1
1.4977 -
-1
0.5023
-2

-2




Borne inf.

0.0753
20,209
199,892

13,885

x
i

24,135

x
i

]
"

37,558

xR
1

206,160

xR
1

Contrainte

(b.i.)
(b.s.)
x, (b.i.)
%, (b.s.)
(b.i.)

(b.s.)

Variable

A
x

A
X

A
x

50,000 (b.s.)

14,500 (b.s.)

Activité

97,193
837,749.75
242,047
271,160

20,209

50,000

13,885

14,500
199,892

210,000

SIMULATION 14

Borne sup.

<

Poids dans la

0.08

< 50,000

N

IN

210,000

14,500

Solution optimale

Borne inf. Borne sup.
- 65,614 196,932
| 80 ,4L6 85,773
203,273 265,801
- 37,558 w
—» 50,000

20,209 81,180
—eo 14,500
13,885 .65,396_
—o 20§,160
206,160 o

fonction économique

= 301,682

= 308,718
= 0.05058.

= 0.08 (b.s.)

Prix d'ordre

0.077
3.795 "

' 0.3284




SIMULATION 15

Borne inf. Variable Borne sup.
0.0753 Xg < 0.08
20,209 < X, < 50,000
0 < Xq < 50,000
13,885 < X, < 14,500
Solution optimale
x, = 23,139
X, = 38,554
Xq = 50,000 (b.s.)
X, = .14,500 (b.s.)
Xg = 204,750
Contrainte Activité Borne in%. Borne sup.
1 97,193 77,253 109,634
2 83,749.75 f2a,1su  w0
3 242,047 98,970 471,357
M 271,160 A—so,ooo %
X, (b.i.)l 20,209 . ‘ 38,554
x, (b.s.) 50,000 38,554 %
%y (b.i.) 0 — 50,000
%y (b.s.) 50,000 37,558 69,940
x, (b.i.) 13,885 o 14,500
%, (b.s.) 14,500 13,885 25,946

Poids dans la fonction

d'économique
1
2
N
Xe = 289,240
x, = 321,160
xg = 0.5261
xg = 0.08 (b.s.)

Prix d'ordre




Borne inf.

0.0753
120,209
0
13,885
x, = 23,139
xé = 38,554

X, = 204,750

Contrainte

(b.i.)
(b.s.)
(b.i.)
(b.s.)
(b.i.)

x  (b.s.)

Variable

A
x

In
i

A
bt

x. = 50,000 (b.s.)

%, = 14,500 (b.s.) .

Activité

197,193

83,749.75

242,047
271,160
20,209
So,ooo
0
50,000 |
13,885

14,500

- SIMULATION 16

Poids dans la

Solution optimale

Borne inf, Borne sup.

77,253 109,635
- 24,154 %
98,970 471,357
- 50;000 | o
oo : 58,554
38,550 o
~0 ' 50,000
37,558 69,940
oo . 14,500

13,885 25,946

Borne sup.' fonction économique
< 0.08 1
< 50,000 'l_
< 50,000
< 14,500

fl

289,240

321,160

0.5261

0.08 (b.s.)

Prix d'ordre
1.8447
0

-0.1553

=-0.8447




-,.

SIMULATION 17

- Poids dans la

Borne inf, Variable Borne sup. fonction é&conomique
0.5 < xg < 0;5592 2
0.0753 = xg < - 0.08 1
0 < x, < 20,145 1
0 < Xy < 50,00Q . 1
13,885 < w0 < 14,500 1
199,892 S xg < 210,000 | 2

Solution non réalisable

SIMULATION 18

Identique en tout point & la Simulation 17, sauf pour

les poids dans la fonction économique, qui sont tous égaux 3 1.
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NOM DE LA VARIABLE SN I O . VARIABLE(S) A CHANGER SIMULTANEMENT PARMI' LES , REMARQUES
HElIEH =S : ’ : . : :
EinlElE L VAPIABLES " INTRANTS ",
<l |S]|wl x .
DS ix|=z] =
, SO | ]
- TRATFIC
Messages publics X
Types de services x| x Tarif
Types de clients : X! x - Tarif
affaires -
- ménages
gouvernements
Types de liaisons’ _ Xt x Tarif
intérieures ‘
. Canada-U.S.A.
Canada-autres pays
Nombre d'origine-destination |x | | x Réseaux de commutation et physigue, routage, capacité
origine-des*tination Xl X% X
Zone pour la distance ' X % S _ B , , - ]Selon l'origine et la desti
: : ' ' nation. '
Volume . x x
Taux de croissznce CAx x| |~ |Capacité du réseau physique . . . .- |A moins de changements mar-
' : : ' ’ : ' ginaux.
Durée des messages X x Tarif ‘ : o _ ) ' . {Pour fin de tarification
: ' ' Ex.: £ 1 minute
Zone horaire - o ot x X
¥ombre de péricdes dams la .- . g e . .
. i == = - X X Tarif S Pour fins de tarification
journée o . ; "
: : pour ls paire C-D. .AJ



INTRANTS DU MODELE TRA R o (2)

5
.J

MARQUES:

b

NOM DE LA VARIABLE : VARIABLE(S) A CHANGER SIMULTANEMENT PARMI'LES
' VARIABLES "INTRANTS!

Nombre de périodes de trafic | x| | x o _ ‘ | Pour fin de distribution
: ' ' S ' du trafic, pour la paire
origine-destination.

Période de pointe _ 1 {=xt=x} | .| Capacité
2°Lignes privées x| x
commutées Rl x
. nombre d'origine-destina- . ' :
_tlon x X Réseaux, capacité Parfois et par endroits
origine- _destination xlxt |z ' ' ‘ ' ' ' ’
zone pour la distance . X|x X
non commutées X |x
nombre d'origine-desti- , : : ‘
nation ' X X | Réseaux, capacité : ' : - Parfois et par endroits
origine-destination ' x|=x X ' '
zone pour la <istance pxx}oo=x
Se'ransm1881on des programmes.. ‘R A% | | Réseaux, capacité
nombre d'origine-desti- | | . ¥ o ’ '
nation x| | Ix

: origine—dest;nat;on b4 x Ix
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NOM DE LA VARIABLE

(o o8 OB a N o= s

INTRANTS DU MODELE IRA

VARIABLE(S) A ECHANGER SIMULTANEMENT PARMI'LES

VARIABLES "INTRANTS"

- e oa il!l%

REMARQUES

CONFIGURATIONS DU RESEAU
PHYSIQUE . ”

Nombre‘dé noéuds de commuta-
tion

Nombre d'arétes

CONFIGURATIONS DU ROUTAGE

Hiérarchie‘des noeuds
:"Hi;h Usage"

"Finals"

"Full Groups"

robabllltes de perte et de
ébordement

Régles devdébordement

' R8gles d'interconnexion

X
P9
X1 X
X1 X
X1 X
X1 X
X
X} X
Xi X

'Réutage;

Cépacité
Capacité

Capacité

Capacité

Routage,

' Capacité

capacité des noeuds, nombre d'arétes

capacité des ar8tes

de commutation
de commutation

de commutation

Capacité

'1Quand on les diminue.

Simple, multiplie.

Lib&re de la capacité en
général quand on favorise

‘1'interconnexion.



NOM DE LA VARIABLE

INTRANTS DU MODELE IRA

VARIABLE(S) A CHANGER SIMULTANEMENT PARMI LES
| VARIABLES "INTRANTS" |

ol 4 s
. . (4

REMARQUES

PROPRIETE DES ELEMENTS DU

RESEAU -

‘Nombre d'exﬁloitants;xf-‘

Régie centrale

Systéme T.C.T.S.

Bell-Québec, Bell-Ontario

STRUCTURE DES COMPAGNIES

Intégration horizontale

Intégration verticale

" Trafic, routage, réseau

" 'Routage, schéma de partage

Trafic, routage, réseau, schéma de partage

Intrants comptables exogénes

Toute consolidation possi
ble ' R

Surtout par 1l'intercon-
nexion possible, un modél

de paiement est nécessairi

Que 1'on peut combiner
avec lés variables précé-
dentes. '

Voir "Propriété..."
ci-dessus.
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INTRANTS DU MODELE IRA ) o . (5)

NOM DE LA VARIABLE . N VARIABLE(S) £ CHANGER SIMULTANEMENT FARMI LES  REMARQUES
’ ’ 1. - VARIABLES "“INTRANTS" “ '

FONCTIONS DE COUT

| Obtention des prix des_actifs  X x| - ‘ ' A' _ - ' v Actifs physiques
aux hoeuds T . ' ' : ‘ - L

sur- les arétes

Colt des équipements
("Capital cost") X X

Colits d'exploitation xR X Colits des équipements _ : Si ces colits sont affec~
o ' tés aux équipements.

METHODES D'ETABLISSEMENT DES

CoUTS |

‘Dépréciation x X

Capitalisation ou dépenses _‘ X x| Cofits d'exploitatiqn et colits des éqﬁipements
Cofit du capital - xlx

ImpSts : X xl Colits du capital







REDUCED INTER-REGI

APPENDIX F

ONAL SWITCHING NETWORK (LATE 1970):
FINAL GROUPS ,



..

. FINAL GROUPS

KAMLOOPS . ¥

' O SASKATOON

NELSO! .
COUVER= CRANBROGK

REG
—Awnwreze
. HORPER.BAY C

[} REGIONAL CEN'IR.E : . — FINAL GROUP
: A sxcnom. cmm. . : —_———— FULL GROUP -

O rRDURY CENTRE
NOTE: . ”

I. THIS 1S A SIMPLIFIED REPRESENTATION OF THE INTER-REGIONAL S[VITCHING NETWORK

2. TO COMPLETE THE REPRESENTATION FOR THE YEAR 3970, TWO INTERNATIONAL GATE[‘JAYS
[LC’I’C] SHOULIJ BE AWE‘U' ONE IN MONTREAL AND | THE OTHER IN VANCOUV -

APPRDIX F REDUCED INTER-REGIONAT, SWITCHING NETWORK (TATE 1970):-

LoNDON O

/5 ToROMIO

RIMOUSKY O

PR il
R BROOK

“Q






APPENDIX G

EXOGENOUS FINANCIAL INPUT
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1.

Items

Toll ~ public message .;........,..........;...........

Toll - privaté lines .cnuoooo‘o-n-nn--olcn;al-ot-.-lnnn.o

Toll - program transmission & others Ceressesenesnsnann

Total toll service revenue (142+43) .. ...iiiveescasens.

Local Service TEVENUE e..eecesessssscessassnssssanssans

Miscellaneous YeVENUES ..eevssecsascsssssscssssosssacas

UNCOL1ECEIDLES wurervrnsrareassesanseosasasencnansnnsns

Total operating revenue (4+5+6-7) ceterecansanaes

Maintenance .eeseeessssacesesscocccacssssnssssssaansoas

British Columbia Telephone Company
INCOME STATEMENT =~ 1971 (End of Year)

(Absolute Values in Thousands of Dollars)

Inter-Regional

Switching

Transmission-

Others

_‘Interregional

Total

. Regional
Total

Company
. Total

€

¥))

@)

@y

[&))
59,527

(&)

9,805

700

70,032

93,444

6,722

1,472

168,726

37,416

33,840

Deprecialion «eeeecscesecssecssssssasssssasssnsosioens

Trdffic teseeeesnsssctacsenensesieanciecasantsttneensnan

15,272

11,334

Cormercial & marketing .......;...........{L....,;;,..

20,289

OLHET ©XDENSES «.hesesesccessssscoassanssocsssasasanas

Taxes other than income taXeS ....iceecessscreptuscsans

6,762

Cparating expénses (9+10+11412+413+414) . .vcvrnivinnnnn

124,913

43,813

Yet operating revenue (8 -~ 15) ...ccvntercntnnccnnaaes
Oti:aT 1NCOEE (NEL) vverensecnoancoccocannonosnnannnssn

Ir _sze before income taxes and debi-service charges

—

2

)

’
9=

4

w

nes
523D

(26 4 17) tetenerrannnanesasnsnanansocannnocosioensane

2 TOXCS envsevessseranassassesetsossnvsvescronessa
- N +

11,251

|
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1. INCOME STATEMENT - 1971 (End of Year)

(Absolute Values in Thousands of Dollars)

Inter-Regional : ) ) . : ’
: : . o : pher—iegions . .Interregional . Regional Company
, ‘Items T Switching Transmission Others Total Total Total
(€3] (VIS (€)) (&) (€N (6) 1
1 ) |
1.20. Income before debt service charges (18 = 19) cesconne 33,785 ’J
1.21. Debt service Charge8 susveeesecesesesssessccscsnensesk 19,613.
1.22, ‘let Income (zo - 21), "14,172

'Note 1

Exposition on Numeration of Item Numbers in Financial Statements and other
Tabulations - Last- digit:s refer to column numbers and digits next the last

: refer to réw numbers; .third digits from the last refer to Statements and . .

- Other Tabulations of a certain TCTS. member, and the first digits to be prefixed

refer to company numbers, ‘which will be.

BC _Tel 1;
7

b}
ML &T7; hEWFOU‘IDLAND TEL 8; TCTS 9

AGT, 2; SASK TEL, 3; MIS 4; Bell Canada, 53 NB‘-TELS

Note 2‘ numbers in brackets in items. block in financial statements refer to.

Tow numbers




‘Beginning of Year End of Year
Items Interregional Regional Company Interregional Regional - Company :
I 1) (2) Total (3) . (4). (5) Totol (5
2. 1. Switching - at Cost P - : 259,458 . 293,335
2. 2. Switching - Accum Depre ......}.....t...................... 54,591 6?’525
2. 3. Switching - Property less Accum Depre (1 - Y2 :
2.4, Transmission = At COSE veeeerecsseeccscnssssascncsnsonsenss 151,303 171,047,
2. 5. Transmission ~ Accum DepPre s.eiceeesascscscrnsnscasconsssens 27,745 32,032 ;
2. 6. Transmission ~ Property less Accum Depre{ 4 ~ 5 ) ..%'......
2. 7. Station Equipment - at cost .......;.....}..;............., 171,794 194,232
-2. 8. Station Equipment - AccUm Depre......ececesesnscsaascnsssas 64,591 ) 707948
2. 9. Station Equipment - (7-8). teeiiarnrenecenresisnsassaasnnenas
) : o 14,212 16,068
2.10. General Equipment — at COST ..cuveasnvrcraransscsscnnansane
. . . 6,210 6,789
2.11. General Equipment - Accum Depre ....easeieseassavsonussaacas ’__ ’
"2.12. General Equipment = Property less Accum ﬁepré tessessiasans
2.13. BULLAING = 8 COSE suuenareessnnnensesessnanceresnsrnressn 49,056 55,461
2. 14, PBuilding — AcCUm DEPIe .uievesierouanenceasessenniorosnnsns 4,650 5,937
2,15, Building — Property less AcCuUm DeRG @ueversecsesveansonnosos
20260 LaBE tuerennnnntnrnenrt et st an e e st tan e ena e 2,387 =, 702
, . . 2,266 . 16,621 " -
" 2.17. Plant under Construction ....... Cecraresseirseraassanasnns : 6,621 2,527 12,537
B ' o : 66,831 751,377
"2.28. Telephene Plant at Cost (1l + 447 + 10.4.13 + 16 % 17)..... _ 3
S T ' R 157,787 1721
2.19. Accumulated Depreciation (2 + 54 8 + 11 + 14) veuvanernnas :
507,044 3,145
J. 20, Telephone Property less Accum Depre ( 18 = 19 ) tiivuvevnnn 373,145

2, Balance Sheet (Assets) - 1971

(Abgolute Values in Thousands of Dollars)




.2, Balance Sheet (Asséts) - 1971

. (Absolute Values in Thousands of Dollars) A v
Beginning of Year End of Year
Items' ' : ’ Interregional § . Regional Company Interregional Regional Comparny .
o T oL . e e (2) Total (3) 4) (5) Total (4Y
N 210 1,567 405 3,018
~¢ 21, INVESLMENT seevavicsvovavovrnsssasnasnncasasnsesnasasascacse : ’
. . . ' , .. 292 551
~+ 22, Current Assets = Cash .eiveececesncessncssnocesscsasscnncas
. A ) . 18,760 - 22,363
=+ 23. Current Assets ~ Accounts Receivable ....cveeecvecaancacess
. o _ : 10,713 11,627
=+ 24, Other Current ASSELS scceeensccacscscvcsarsacanscansnsnnsanns
. o 3,928 29,265 4,636 34,541
~+ 25, Total Current Assets { 22 4+ 23 + 24 ) teeeersnsvesavosnnscns
o ' 1,807 7,453 693 '5,165
2. 26.; Defertred Charges ..veseevecocasnecsecasscsasncssnsansnnsanas :
545,329
615,870

2. 27. Total Assets. ( 20 4+ 2L 4 25 # 26 ) wcesvrncuencnvancsaanvane

Sources:

" Al1 items from D.0.C. Financial Eahdbook
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3.. Balance Sheet (Lisbilities) - 1971 R S o o
‘(Absolpte Values in Thousands of Dqllars)f ’ .
. ' Beginning of Year " ‘ End éf Year | ' v
Iﬁemﬁ : Intetregional Regional - Company Interregional Regional Cezpany |
[€5) : (2) . Total (3) (4) {5) Tezalls |
3.1. Capital Stock = PrEfefTed eeueeseesesscncaconesasnsansonsnnsl 66,425 | .. : 73,247
3.2. Capital Stock.~ Common including Premium cecrescsccacessanas ‘106’511 - _ - ' 117,450
5.3.’ Retained Earnings teeibseseatestscerececretssrctostosaanarns 39,996 | . = - 43,568 oL
3.4. Total Shareholders Capital (142+3) .eueueeencernenanenennn. 212,932 . ' 234,265
3.5. Advances from Government ...f.........;;.,.................. . ‘Jy ‘ i |
3.6. Long Term Debt .....-..é...-;.-.-...w.;.-...----..--......-. 250,230 ‘ , . 277,397 %
3.7. Notes Payable .eeceeccesssonnsasscncavsosssansanasansaessani 17,682 . . ‘ 19,743
3.8. Total Debt (5+6+7) ..................;...................... 267,912 . a l 297,140
| 3.9, Total Capitnlizat:ion (4+8) feieeseeceaatatsesnaaionueenean i : 1‘8.0’8“' i . , .' ‘ I ‘
310. Currerit Liabilities ' 20,126 L ' 28,408, ‘
3.11. Deferred Téxes .;...;............L.......,...;..,.........;. Aé’359 : : . 26,057
3.12. Other Deferred Credits ..................;.............;....’ ff : . Sed
313 Total Liabilities (F+10+11412) weuenrerneensnnrnransnennens 343,929 ‘ 613,870

Sources (Numbers refer to Item numbers in the Statement above)
3.3from Retained Earnings Statement

Rest of items from D.0.C. Financial Handbook



4, Retained Earnings Statement ~ 1971

(absolute Velues in Thousands pﬁkpolla:sjlj';

Beginning of Year End of Year
Items . Interregional Regional Company Interreglonal Regional Compaﬁy
65)] ) Total (3) (&) (5 “Total(s]
4. 1. Net INCOME suesassccecsnsosoaasssasacsssossssiaronsaionssaanny 14,172
4. 2. Preferred Share DAVIAEndS eevvevesssessecseecencesecsnncsaness 1,317 3,074
4.3. Net Income After Preferred Dividends {1-2) sveeeveeicensences 11,098
4. 4. Common Share Dividends .;......;..;...m.......a...;....,..... 3,029 6,465
4. 5. Transfer to Government dwners;;.......;..............,.....;.' ndl il
4.6, Income Retained (3-4~5) iivsesvcesscassasccccasnssssasnnsnnacs 4,633
4. 7. Share Issue EXDENS@ tissesessresscsostscsssssassasoniaasnaans 3 8L
4.8. Other AJJUSEMEALS (NEL) oeuuvsesseenasennsoenasseresionssaasss -420 -980
4.9, Net Change (6=T#8) Liueieress seveienasrasanssaionsonsenaavesnd 3,372
: _ _ Lo , 39,996
4.10 Balance, Req of.year-----;-..--:-.-...---.--....-c...i..”.‘...’.,’ i
o . 43,568
4.11. Balance, End of year (4.9 + G.00)eencrennicansantnaivaracens

Sources (Numbers refer to item numbers in the Statement above)

4.1, £rom Income Statement

4.2, 4.4, 4.5, 4.7, 4,8, from D.0,C. Financial Handbooks




5.10.
511,
542,
513.
514.

515.

5; Sources of Funda Statement - 1971

(Absolute Values in Thousands of Dollars)

Items

Beginning of Year

£ad of Year

Interregional
1

Regional
(2)

Company
Total (3)

Interregional
()

Roé‘Oﬁal’

)

|

Net INCOME ivsesasesnsooncrsscencancnonsssssonsnoscosonssnsssnsosses
Dividends and transfers to government OWNETS8 .c.sesseccsscsrecessces

Income retained (1 -2 ) D

14,172

9,539

4,633

Deferred income taxes = CUTTENL civciesessestocrsarsconssossssscnnonn
Deferred income taxes = PriOT «c.ceeseccncccsennsccssorascncncineeons

Depreciation and other non cash charges (REL) evnveveencnronnnenes

9,323

2,375

- 33,840

Total .sources from operations (net) (344+546) teerecconrsevcscncnss

50,171

'Additions to long term debt ..........................;............

61,203

31,975

% yments of long term Hebt. and increase. in 8inking fund assets. ..
us: Bonds Issue Expense in 5.9

Vet increase in long term debt borrowings (8-9) ..cceevearsncsvenscs

29,228

Preferred and common Stock 1SSUEd «vevesenrecaersesansssassssosacne

17,761

Miscellaneous © 6 00 I e T IO RPN IICIIIPORREOEOIBAINIRARANOINERRIDIS

Reductions of working €apital c..eeeeeeevessessorcasnscsassasnsonss

3,006

52,800

Total external sources of funds~(10+ll+12+l3) erestseravasesranenre

Total sources of funds (7+14) .eveveessncerionsssacscacsansoasascss

102,971

Sources (Numbers refer to item numbers in the Statement above)

1
2.
4
5

from Income Statement

from Retained Earnings Statement
from D.0.C. Handbook or Table 4

, 6, 8, 9, 11, 12, 13. from DOC Handbook
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6. Uses of Funds Statement - 1971

(Absolqte Values in Thousands of Dollars)

Beginning of Year . End of Year
Interregional | Regional Company . " Interregional Regional Cozpany
Trems (1) @ | Total(® G (5 Totalb)
6.1. Gross Construction EXPENdLtUIES ..euesseesesoseenseneeniennsins 101,520
~ 6.2, Charges not Requiring Funds ...;.....;.................;........ 4%
S _ . , : , S 1,52
6.3. Net Construction Expenditures (I1=2) ...cceevesscevccocsscesocss 101,520
. . S ] ' 1,451
" 6.4, INVESLHMENTS seceeossescvescevosscssccnnoastescanssassasassascnsosf . ot
. . i o _ : B g ' 5
6.5. Mi5CellamneousS seeseacescenvesscectecanccacosacncssosasansronsns : i .
‘ . S ’ : i
6.6. Increase of Working Capital R LT TR PR P Y
’ ' ' 102,971

‘6.7. Total Uses of ?nnds (3+64546) eevevnveasassterssssonasssannases

Sources
20urces

6.1, 6.2, 6.4, 6.5, from D.0.C. Financial Handbook




-

‘7. TELEPHONE PROPERTY AND DEPRECIATION
Cost at © Additions Retirements . Other _'.Net Addition Cost at Avge. Depré— | Asnual .
beginning . Change _to plant’ end of Cost . ciation Depre~
of year . year ‘| rate - ciation
(gross) ‘ .
1 2z 3 . 4| 5=(2-3+4) 62145 72(146)x2] - 8 | 9=7x8
7.1 SWItCRINg reeeeseeeseenn 2922458 | . 39,864 | . 5,987 S B ' 293,335 ~ l.osrze | 12375
E © 7.2 Transmission <.seessesep 922303 |- 23,463 ) 3,719 : v A ' 171,047 .| .035546 6,050
| 7.3 Station Equipment......l 172e79% 26,243 . 3,805 I 194,232 ° o llomass | 1,208
7.4 General Equipment .....| 02?12 2,184 328 L - : 16,068 | - 085449 1,373
7.5 BULldIng eeeceeennenvenio 222030 7,540 1,135 A - 55,461 - |.014136 784
76 Land veeveeeerrereneinn ] 22087 p 0 35 4 & i 2,702
7.7 Plant Under - 16,621 1,011 - IR B : 18,532
7 Construction seeesieseede— o ol P A DI S T
' -7,.8‘ T_ota.']_ P]ia.nt o ) - 665,?31 .’ 101,529 B 11.;,974 " ) A . o 75]7,377 S { . 33,840




8. XET CHANGE TO ACCUMULATED DEPRECIATIbN -

l
|
. !‘ -
" Annual 4 . Retirement - Cost of .+ Salvage Net Change

"Depreciation - 5 ) - . Bomowal Value 4 Accum., De?recia:".c:x :
Inter- ~§ Companyi{Inter- I Co'mpany Inter- . Company || Inter- { : Company !l Inter- Coamp 1
regional Regiona} Total |lregionaljRegionall Total regionall Regiona]t Total ° || regionalRegionall Tetal ! regional{Regionalf|Totral
, , I 3 | 4 5 | 6 7 |8 | 9 10 1 12 13 14 15
8.1 Switching . v - g
: _ : ~§ 11,375 . . 5,987 ; A ‘ 2,546 , 7,924
8.2 . Transmission , . i
. . _ . 6,080 ) I - 3,719 ) ‘ 1,926 : 4,287
8.3  Station Equipzent - —l~ A ' ' _
ion squtpa 14,228 || 1 3,805 : o 4,066 ‘ 6,357
B.4 N 7 ‘ ' .
General Equipment 1,373 | 328 ‘ ‘ ) . 466 - 579
83 Bullding o - 784 ' 1,135 _ {1,638 11,287
8.6  Totax | 33,840 4 14,974 f , {1,578 20,444




(Absolute Values in Thousands of Dollars)

(Nollars = $'000)

. : , 9. Telephone Service & Other Corporate Items

o] Begtoaing of Year | Endof Year.
Interrgnl | Regional : Total l;\t'vn';zul Replonal 'l'htA.-'l'l.
R ricin PPNV AT
I.,9_-2 Employees. | io9.636 | restomal 0974
9.3 Total Telepn in_sery ‘ o 1,037,684 { 1,099,791
'9-’*".2922595&-99-&;’2;9;; _____ Lo '_ S 0684, 1 .06841
9.5 Interest on New Bonds | . AL A W1 T
l 9.6 Other Nor_w_ghargeé. - ] R - o : : 59” | 8 ....l
9.7 DCR__ - - o -1 5582 | 5582
l 9.8 Ratio of & Exp met A b a
7 9.9 7 of Misc Rev / Co's - : B ‘
'@ Cross Op Revenue | o o 4 oo
. 9.10 7 of~Un¢olltbles,:/ Co's ' S ..00872 »
. Gross Op Revenue . . : L - R
' 9.11 Effective Inc Tx Rate | . | i o a2 B
9.12 Dfd Inc Tx - Prior . o { 3 2375 __ |
§ 013 Ratio of ucch / Tel = o : g1 |
. Plant at Cost b of yr - :
9.14 Ratio of Net Addition o o B SS AR . L
9.15 Composite CCA Ratéﬁ._" s . , ' ",v i} 092
' .
l .
i _
l .
l .
i



- Table 17 - Ratios for Costing Block of.Inéerfeginnnl,Sector.

17,2

Effective Tax Rate =~ .47312

‘Rate of Return on Equity .0789

Debt Capital Ratio  ~ .55

Avr,iint.Rate on LTD 06841

% of Working Capital/Co's Tot Net Asset (b of y)’

- ,0011 -




17.9
1711
17.13
17.15
17.27
17.28
17.29
17.30
17.31
17.32
' i2.33
17.34
17.35
17.36
17.37

.

- 17.38

‘Table 17 -

17.7. Ratio

Ratio

Ratio

BRatio ¢

Ratio
Ratio
Ratio
Ratio
Ratio

Ratio

Rétio

Ratio

Ratio

Ratio
Ratio
Ratio

Ratio

of
of
of

of

of

of

of

of

of

of .

-Tot

Tot

Tot

Tot

Tot
Tot

Tot

Tot

Tot

Tot

Tot

Tot

Tot

‘Tot

Tot

Tot

Tot

Ratios for Costing Block of Interrvéegional Sector

vMaipt/TOt GIOSS ASSEt (AR AR N EREENERENEE RN NN NN NN NN R

Traf/TOt GIOSS ASSEt l00...lll..C'......ll.?.'.".l...".‘.

C & M/Tot GrOSS‘ASSEt uuofn.-0.0:o.ooo‘.ol,nl}’.cci'...l.l.

Other Op Exp/Tot Gross Asset ;.;.....;.........}........,..

Taxes Other than Income Taxes/Tot GrosS ASSEEt ceoveecscoocoass

Additions (SW) to Total Plant at CoSt (b) ceeececcccccnssse

‘Additions (T) to Total Plant at Cost ) ...,.......;L.....
Additions (S) to Total Plant at.Cost () seeesecsnssoecncnn

1Additibns (G) to Total Plant at Cost (b) seeeveseeaseosnass

Additions (B) to To£a1~Plént at Cost (b) .......;...,......

Additions (L) to Total Plant at Cost (b) e eereensenraeanne

Retirements

Retirements

Retirements

Retirements

‘Retirements

Retirements

(SW) to Total Plant at CoSt (b) seeeeeesscances

(T) to Total Plant at COSt (b) «eeesscisesasoss

'(Sj to Total Plant at Cost (D) teveecennccnsane

(G) to Total Plant at Cost (B) seveecesccoscnes
(B)ito Total Plant at Cost (B) ceverreenaensins

(L) to Total Plant at Cost (b) ceecsssassssanan




Table 17 - Ratios for Costing Block of‘lntprrégibnal Sector

17.17  Ratio ofAStat.Eqp (S) / Inter Plant at Cost Tot &

17.18 Ratioqéf S#at Eqp (T) / Inter Plant at Cost Tﬁt- o
17.19 Ratio of Gnl Eqp (s) / Inter Plant aé Cost~Totv- 27
17.20 Ratio”ofxcnl Eqp (T) / Inter Plant at COst'Tét;  2z
.17.21 4 Rati§ of ﬁldg (s) / inter Plant at-Cost fot ST %z
17.22  Ratio of;Bldg (Tj / Inter Plant at Cost Tot -". 72
17.23 )  _Ra£io‘6f~Land (S) / Inter Plant at Cosf Tot_; 1Z .
17;24 Ratio of iand (T) / Intef Piant at éost'fot; .." 1Z

17.25 Ratio of Plant Under Const (S) / Inter Plant : 47
-w'at Cost Tot. ‘
17.26 *'Ratidvof Plant Under Constl(T)_/ Inter Plant .. 42

at Cost Tot
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. Table "A"

Regional Dfd. Inc. Tx. (Current)

\(B.C. Tel)

A) Dfd Inc Tx (Current) = 9,323 -

B) Efftv Inc Tx Rate (Regional) = 473182

C) Taxbl Inc for bfd Inc Tx. e @ + ®=A 19,703
c)' (©-=cca - De_p“r'. (Annual) + & Exp
. 1) Aﬁnual.Dep ='33,840 _
2) ¢Q.Exp-= 1k [bf Exp - Depr] = .1 % [91,073] = 9,107

3) cca= ©Q+@-@= 19,703 + 33,840 - 9,107 = 44,436

D) Composite CCA Rate = 9.2%

E) UCC (end of yr) = CCA i composite CCA rate = 44,436 + .092 = 483,000
F) Net Addn = .9 % Gross Constrn Exp = .9 x 101,520 = 91,368
G) UCC (beg of yr) =(® - ® = 483,000 - 91,368 = 391,632

= 391,632 = .58907

H) Ratio of UCC, / Tel Plant
| | : 664,831

A b
(item 9.13)




' Table "B"
Fldw Through Income Tax (In Compény Books) '

(For Newfoundland Telephone) .

- a) Net-operatiné Révenue (1.16)

ﬁi.‘Less: Debt Service Charges (1.215.'

- c) Less: CCA_._(seAe: col. 2) - Depreciation (1.10)
d) Less: 4 Exp (See Col. 1) o
~ e) Taxéble Incﬁme

£f) Times: Effectivg Tax.Rate (See Col. 2) -
.-g) Incéme.Tax Payable | N |

'h) Add:  Deferred Tax Prior (9.12)

1) Income Tax as per Company Books

'Caléulation 1

. A Exp = Ratio of & Exp Net (9.8) # [Opr. Exp (1.15) - Depr (1.103]

‘Calculation 2 (Equation 1):

Normalized Deferred Taxes = [(CCA - Depr.) +4Exp] * Eff. Tax Rate

’Eguatibn i: '
Eff. Tak Rate = g

Equation 3:
a-b - [CCA - Depz_:j ~AEXp ® e



.. 'Table "C"
© 'DSC and AIR Calculation

-(B.C. Tel Régioﬁal}'

1) NIR'= 7.77% |
2) ND = new debt =ATD = (Code # 5.8) = 61,203

3) & DSC = NIR x ND = ,0777 x 30,605 = 2,378 -
) ' :

4) D = 267,912 ‘
5) Repay = 31,975
6) DSC = 19,613 °

7) DSC,_ = DSC - 4 DSC = 19,613 - 2,378 = 17,235

b.

8) AIR = DS, + (ID, - Rep) = 17,235 + (267,912 - 15,988) -
T2 -
’ = 17,235 & 251,924 -
= 068413

Check _
b) DSC = AIR * [}mb - RZEJ + NIR % §%

= 068413 * [267,912 - 15,988] + .077 * 61,203

.068413 * 251,924 + .0777 * 30,602

n

17,235 + 2,378

i

19,613 -

am o N N BN AN 4N EE AR AN SN A AR AR T = A - e






 SOYTes o

APPENDIX H: DIMENSIONING CONVERSION FORMULAE

ERLAN‘_G-B FORMULA

‘The Erlang B formUIc: used for traffic- fo trunk conversion in the IRA Model is
the Fo”owmg

b G = X En_l(x)

'n}é- T n+x E. (%)

where n = no of circuits -

' - x = traffic intensity (erlangs)
' En(x) = probability of overflow w:fh n circuits qnd X erlcmgs offered
R traffic..

and initial condition Eg(x) = 1.

This formula can be used recursively to obtain n for given x and En(x)

POISSON FORMULA

The poisson formulc: is derived from a model in queueing theory giving the

probability of all circuits being busy, as a function of fhe number of circuits
S c:nd fhe trc:fﬂc (in erlangs).

The formula for the probability of blocking (or congestion)

. S
is P.(S,p) = 1 -3 P,
L B . i=0.(1)
where P 5 -
N —_—
(0) 1 / (12 -——-9-——8 = p))
~ S
o . 5
and Py = 22 Fro

o

with Pg (S, p) we use the formula interatively for glven P'by varying S in steps
of 1 unhl fhe desired probablllfy of blocking is obtained..

Beyond offered traffic of 30 erlangs the Poisson formula is nearly linear and the -

software uses a fitted linear regression to obtain traffic to circuits conversion in
this case.




SOres mo.

SWITCHING NODES

A uniform conversion formula is used for the dimensioning of all switching

nodes as follows: v :
no of circuits = (switched traffic in CCS)/(21)
Sample results of this formula are also shown in the table below.

Sample results from these three formulae are given below, for probability of

congestion P = .1 in Erlang calculations and P = ..01‘.in Poisson c‘dlculafions.
TABLE
Offered Traffic -~ | Circuits | Trunks
CErlangs " (Erlang-B) (Poisson)

1 3 4 B 1.71
-2 4 -6 I 3.42
3 6 g 5.14
4 70 685
5 s o I N
6 9 ; 13 10,29
7 10 TR
8 n 16 | 13.71
9 12 . 17 - T
10 13 s | 17.14
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